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SECTIA 1. Aspecte genetice si fiziologice de creare si dirijare a potentialului productiv si adaptiv al plantelor de cultura
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CERCETARI IN GENETICA SI FIZIOLOGIA VEGETALA:
RETROSPECTIVA SI REALIZARI ACTUALE ALE IGFPP

Andronic Larisa, Smerea Svetlana, Cotenco Eugenia
Institutul de Genetica, Fiziologie si Protectie a Plantelor, Chisindu, Republica Moldova
e-mail: larisa.andronic@igfpp.md

Abstract
The paper presents a synthesis of plant genetics and physiology researches carried out at Institute of Gene-
tics, Physiology and Plant Protection since its founding and during last years, as well as the contributions of resear-
chers who worked during this period. The main research directions are highlighted, notifying the scientific and
practical importance for supporting breeding programs and agricultural practice.
Key words: genetic resources, hybridization, inbreeding, mutagenesis, gametic selection, biotic and abiotic factors

Bazele cercetarilor in domeniul geneticii i ameliorarii in Republica Moldova au fost intemeiate in
Academia de Stiinte a Moldovei, incepand cu anul 1957, odata cu crearea Sectiei de geneticd a plantelor,
fondator al carei a fost academicianul Anatolie Kovarski (1957-1974). Directiile de studiu includeau subiec-
te ce vizau crearea materialului initial de ameliorare prin diferite scheme de hibridare, evaluarea embrioge-
nezei si gametogenezei s.a. In pofida restrictiilor lasencoviste din acea perioada au fost dezvoltate mai multe
directii ale geneticii si ameliorarii cum ar fi hibridarea inter- si intraspecifica, poliploidia, mutageneza spon-
tand si indusa (radiationald, chimica si combinata), androsterilitatea citoplasmatica, aneuploidia. Unele din
aceste directii purtau elemente de pionierat, cunoscand ulterior aprecieri inalte in tara si peste hotare.

Din 1976 isi incepe activitatea stiintifica si organizatorica in cadrul Sectiei de genetica acad. Ale-
xandru Jucenco, in calitate de sef al laboratorului de citogenetica, apoi genetici ecologica (1981). In a do-
ua jumatate a anilor 70 acad. A. Jucenco a fondat si argumentat conceptiile de fond ale geneticii ecologice
a plantelor de cultura, care au prezentat o baza teoretica vastd pentru fundamentarea cercetarilor in gene-
tica si ameliorarea plantelor confirmate prin instituirea Institutului de Genetica Ecologicd in 1985, care
ulterior ca urmare a mai multor proceduri de modificare a fost reorganizat in Institutul de Genetica, Fizio-
logie si Protectie a Plantelor. In ulterioara perioadd au fost argumentate directiile de cercetare ce inclu-
deau elaborarea conceptelor teoretice si metodelor de extindere ale variabilitatii genetice in scopul ameli-
ordrii potentialului adaptiv al plantelor agricole, elaborarea in aceastd bazd a noilor metode de selectie;
studierea naturii genetice a mecanismelor reactiilor adaptive la nivel molecular, celular, de organism,
populatie, specie si biocenoza.

In realizarea sarcinilor stabilite un deosebit impact au adus colectivele si scolile stiintifice. Scoala
in geneticd moleculard a rezistentei plantelor a acad. Anatolie Jacotd a pus bazele in rezolvarea proble-
melor de evaluare a factorilor genetici implicati in diferentierea formelor parentale dupa caracterele canti-
tative; utilizarea marcherilor morfologici si biochimici in identificarea rezistentei plantelor la factori abi-
otici stresogeni. Utilizand aceste abordari a fost formulat si argumentat conceptul organizarii si functiona-
rii sistemului genetic integrat de rezistenta al plantelor la factorii abiotici nefavorabili.

Rezultatele obtinute 1n ultimii ani marturisesc, ca cercetatorii institutului au sporit esential poten-
tialul creativ 1n cercetare, si in solutionarea problemelor actuale cu impact pentru economia nationala.

Cercetatorii laboratorului Genetica Rezistentei Plantelor, condus de doctorul Iulia Siromeatnicov
(anterior coordonat de acad. A. Jacotd) in baza hibridarii distante si a embrioculturii au creat forme valo-
roase de tomate cu rezistentd sporitd la temperaturi extremale, precocitate si productivitate inaltd. Cerceta-
rile s-au soldat cu crearea a 6 soiuri de tomate, dintre care 4 au fost omologate. In vederea credrii si eva-
ludrii liniilor consangvinizate si androsterile de sorg se realizeaza studierea comparativa a productivitdtii
si plasticitatii ecologice a hibrizilor omologati de sorg de selectie autohtona si de peste hotare ce includ
121 hibrizi, 119 linii androsterile, 115 linii consangvinizate. Un rezultat de perspectiva reprezinta utiliza-
rea reusita a heterozigotiei in diferite scheme de hibridare, care a condus la crearea a 5 hibrizi: sorg zaha-
rat (SASM 1, SASM?2), sorg pentru boabe (SASM 3, Avantaj), hibridul sorg x iarba de sudan (SASM 4).
In premiera au fost create linii de porumb cu capacitate haploinductoare pronuntati (15-17%), in baza ci-
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rora au fost create linii dubluhaploide cu capacitate combinativa inaltd la incrucigarea cérora se manifesta
un grad majorat de heterozis [20]. In rezultatul cercetarilor hibridologice a fost elaboratid metodologia de
creare a genotipurilor interspecifice pe baza speciilor genetic distante (Vitis vinifera L. x Muscadinia ro-
tundifolia Michx.) care s-au soldat cu crearea a 9 soiuri interspecifice rizogene de vita de vie cu caractere
valoroase, inclusiv 7 omologate pentru cultivare preponderent in zonele de Centru si de Nord ale Repu-
blicii Moldova, ceea ce permit extinderea arealului de cultivare, totodata si reducerea numarului de trata-
mente chimice si contribuie la obtinerea de produse ecologice [1].

Solutionarea problemelor legate de managementul procesului de formare a recoltelor este posibila
numai cu trecerea de la metodele experimentale si empirice la teoretico-experimentale, bazate pe utiliza-
rea procedeelor de simulare a productivitatii plantelor si sistemelor de expertizare a deciziilor [18]. Ulti-
mele ca mijloc eficient de integrare a cunostintelor teoretice de formare a productivitatii plantelor pot fi
considerate drept bazad pentru perfectionarea metodelor de programare a recoltelor si optimizare a princi-
palilor factori de crestere si dezvoltare a plantelor.

Cercetarile fundamentale ce tin de organizarea moleculara si expresia genelor specifice organelor
reproductive la tomate, porumb si melandrium fundamentate de prof. N. Barbacar au condus la elaborarea
conceptului nou referitor la reglarea expresiei genice la nivel de transcriptie si translare, in baza caruia au
fost identificati factori de transcriptie si molecule specifice de micro-ARN, implicati in activitatea functio-
nald pentru unele gene din sistemul reproductiv la plante. Actualmente, in laboratorul Geneticd Moleculara,
condus de doctorul Lidia Tumanova s-au obtinut rezultate privind design-ul si caracteristica parametrilor
primerilor pentru identificarea fitopatogenilor Phytoplasma solani si a fungilor din genul Fusarium grami-
nearum, F. avenaceum, F. moniliformae, F. oxysporum, F. solani si Alternaria alternata, A. solani in dife-
rite organe si la diferite etape ontogenetice la grau si porumb. Cu utilizarea metodelor nested-PCR si PCR 1n
timp real a fost evaluat spectrul de fungi din probele de material semincer depozitat si realizata identificarea
moleculara a fitopatogenilor in semintele culturilor cerealiere, legumicole si leguminoase. Date inovative au
fost obtinute in urma analizei comparative privind spectrul fitopatogenilor din genurile Fusarium, Penicilli-
um si Aspergillus in probele izolate din semintele genotipurilor cercetate in dependenta de soi si durata pas-
trarii, precum si a depistdrii micotoxinelor in materialul semincer [14].

Directiile de bazad ale cercetarilor laboratorului Biotehnologii Vegetale, condus de doctorul Liliana
Mairii (fondat si coordonat pana in 2011 de dr. V. Bujoreanu), sunt focusate pe aplicarea tehnologiilor in vitro,
mutagenezei experimentale bazate pe aplicarea virusurilor, ca factori de inducere a variabilitatii, si/sau radiati-
el gama in obtinerea formelor noi de plante de cultura (tomate, orz si grau). Pentru diferite combinatii gazda-
patogen este demonstrata variabilitatea insusirilor cantitative si calitative la descendentii plantelor infectate cu
virusuri separat sau in asociere cu radiatiile gama; stabilite particularitatile reactiilor defensive in dependenta
de interactiunea gazda-virus la nivel histologic si ultrastructural, identificate efecte mutationale si recombino-
gene [2], estimat raspunsul oxidativ biochimic si histochimic la stresul biotic si abiotic [12]; apreciata eficienta
selectiei gametice si posibilitatea aplicarii parametrilor grauncioarelor de polen ca instrument in screening-ul
rezistentei genotipurilor la factori de stres hidric sau termic [21]. Evaluarea transgenerativa a raspunsurilor
defensive in diferite sisteme de plante-virus au scos in evidenta la descendentii plantelor infectate extinderea
variabilitdtii genetice. Ca rezultat al utilizdrii infectiilor virale au fost obtinute genotipuri cu caractere nespeci-
fice formelor parentale ce prezintd transgresii pozitive sau negative. Prin asemenea procedee au fost create
doua soiuri de tomate (Anona si CisGen) cu imbinarea insusirilor agronomice valoroase.

Cercetari de o importanta majora in domeniul geneticii si ameliorarii culturilor cerealiere, legumi-
noase, legumicole se efectueaza in laboratorul Genetica Aplicatd, condus de profesorul Galina Lupascu.
In rezultatul investigatiilor au fost elaborate noi principii genetico-ecologice de identificare si creare a
genotipurilor de grau comun de toamna, adaptate la factorii nefavorabili de mediu in conditiile Republicii
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lirea gradului de diversitate si dominanta a agentilor cauzali in complexele fungice, ii1) determinarea
particularitatilor de implicare a factorilor parentali in crearea variabilitatii genetice la plante (actiuni si
interactiuni genice, transgresii) [11].

Rezultate originale cu impact stiintific si economic au fost obtinute in ameliorarea graului dur de
toamna, triticalelor, ce s-au soldat cu crearea si omologarea a peste 17 soiuri de culturi cerealiere (grau
comun, grau durum, triticale, secard, ovaz).
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Realizari demne de atentia producatorilor sunt si cele din domeniul ameliorarii plantelor legumi-
noase si legumicole. Pe parcursul anilor de activitate au fost create si omologate circa 17 soiuri de culturi
leguminoase (naut, linte, soia, bob, fasolitd) si 10 soiuri de tomate.

Laboratorul Plante Aromatice si Medicinale, condus pe parcursul mai multor ani de doctorul habi-
litat Maria Gonceariuc (actualmente dr. Balmus Zinaida), efectueaza cercetari privind crearea si evaluarea
genotipurilor noi de plante aromatice si medicinale, elaborarea de soiuri si hibrizi adaptati la conditiile
Republicii Moldova, performanti nu numai din punct de vedere al productivitatii, dar si a calitatii materiei
prime, uleiului esential, concretului, datorita concentratiei sporite a principiilor active si corelatiei inedite
ale componentilor [8; 9]. Au fost obtinute linii consangvinizate de S. sclarea cu continut major de ulei
esential, rezistente la ger, iernare, secetd, boli cu capacitate combinativa generald si specifica inalti. In
cadrul laboratorului au fost creati peste 4000 hibrizi de diferite specii, printre care Salvia sclarea, Salvia
officinalis, Calendula officinalis, Anethum graveolens, Lavandula angustifolia, Silybum marianum.

Cercetarile efectuate pe parcursul activitatii in cadrul geneticii si ameliorarii plantelor aromatice si
medicinale s-au soldat cu crearea si omologarea a 24 soiuri (salvie, armurariu, marar, lavanda, calendula,
mentd, cimbru de munte s.a.), solicitate atat pe piata interna, cat si peste hotarele tarii.

Agrobiodiversitatea si aspectele bioconservarii au fost si riman 1n toatd complexitatea lor obiective prio-
ritare ale institutului. Astfel, in a.1998 prin Hotararea Guvernului R. Moldova nr.1203 din 14 decembrie a fost
creatd prima Banci Nationald de Resurse Genetice. In conformitate cu prerogativele sale, activitatea centrului
includea inventarierea, colectarea si achizitionarea mostrelor de plante cultivate, a stramosilor lor sélbatici de pe
teritoriul Republicii Moldova, centre europene si internationale, institutii de cercetare in scopul diversificarii
fondului genetic national, completarea colectiilor de lucru [6]. In baza Centrului de Resurse Genetice Vegetale
din Moldova in 2013 a fost instituit laboratorul Resurse Genetice Vegetale, condus de dr. Anatolie Ganea.

Actualmente colectia detine material genetic Tn numar de circa 6,5 mii mostre ce apartin la 36 familii
botanice, 147 genuri si 225 specii, inclusiv cele mai importante culturi cerealiere paioase (grau, secard, orz,
triticale etc.), porumb, leguminoase (fasole, naut, bob, latir, linte, fasolita), legumicole (tomate — cca 800
forme, ardei — 80 genotipuri, patlagele vinete — 50), aromatice si medicinale (peste 150 mostre).

Conform rezultatelor din ultimii ani s-a efectuat inventarierea populatiilor unor rude salbatice ale
culturilor pomicole (Prunus avium, Cornus mas, Pyrus pyraster, Malus sylvestris si Corylus avellana) in
ecosistemele forestiere din cadrul ocoalelor silvice Balti, Floresti, Edinet, Soroca, Falesti, Briceni, Otaci si
Rascani; executatd GPS-pozitionarea arborilor si studiate caracterele morfobotanice importante [7]. Au fost
obtinute date experimentale noi privind caracterizarea, evaluarea complexa ex Situ si reproducerea mostrelor
de culturi cerealiere, leguminoase, legumicole, tehnice si netraditionale, testarea longevitatii materialului
semincer in scopul pasaportizarii germoplasmei pentru includerea in baza de date si amplasarea pe termen
lung in Banca de gene. In conformitate cu particularititile biologice, formele incluse in colectie sunt evalua-
te si descrise dupa parametri morfobiologici, agrobiologici si ecologo-adaptivi si clasificate in grupuri dupa
gradul de manifestare a caracterelor valoroase. Genotipurile sunt apreciate in functie de rezistenta la factorii
de stres abiotic la diferite etape - gametofit si sporofit, iar cele de perspectiva sunt incluse in procesele ame-
liorative. Doar 1n ultimii ani cercetarile la tomate s-au soldat cu crearea si omologarea a 7 soiuri [19].

Cercetarile stiintifice in domeniul fiziologiei si biochimiei au cunoscut fundamentare academica in
primii anii de dupa cel de al doilea razboi mondial cand la Chisinau se organizeaza filiala Moldoveneasca
de Cercetari Stiintifice a AS a URSS in cadrul careia se instituie Sectia de fiziologie si biochimie a plan-
telor ce Intrunea doua laboratoare: Fiziologia Plantelor si Biochimia Plantelor. Evolutia conceptelor stiin-
tifice despre procesele vitale ale plantelor, dezvoltarea agriculturii au pus in fata cercetatorilor sarcini noi
si complexe. Se resimtea imperios necesitatea unor investigatii pe bazd de sistem, ample si profunde, or-
ganizarii unui nucleu stiingific, menit sd coordoneze realizarea acestor probleme. Ca rezultat, la 16 mai
1961 a fost fondat Institutul de Fiziologie si Biochimie a Plantelor, ce a devenit unicul centru stiintific de
coordonare a investigatiilor In domeniul fiziologiei si biochimiei plantelor din republica.

Directiile principale in primii ani de activitate a institutului au inclus studiul procesului de fotosin-
tezd, ca factor de sporire a productivitatii plantelor; elucidarea particularitafilor fiziologice si biochimice
ale productivitatii plantelor de vitd de vie, pomicole, tehnice si cerealiere In functie de nutritia minerala si
regimul hidric. Pe parcursul anilor, au fost Tnaintate si stiintific argumentate teorii, conceptii si ipoteze, ce
au contribuit la deschiderea a noi directii de cercetare, aducand o pondere substantiald pentru stiintele bio-
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logice. Baza reperelor stiintifice ale institutului au fost puse de cunoscuti savanti, fondatori ai unor studii
consolidate, aducand o pondere substantiald in dezvoltarea stiintelor biologice: acad. S. Toma, m. cor. C.
Moraru, acad. B. Matienco, acad. Gh. Siscanu, m. cor. N. Balaur.

Investigatiile fundamentale realizate sub conducerea academicianului Simion Toma privind studi-
ul microelementelor ca vectori ai proceselor biologice la plante, au condus la elucidarea mecanismelor
fiziologice si biochimice de crestere a plantelor si sporirii rezistentei la actiunea factorilor stresogeni, ela-
borarea principiilor de optimizare a nutritiei minerale in vederea manifestarii mai ample a potentialului
genetic de rezistenta si productivitate al plantelor de cultura.

Rezultate impunatoare In domeniul studierii fiziologiei rezistentei plantelor la factorii nefavorabili au
obtinut cercetdtorii laboratorului Nutritie Minerald si Regim Hidric al Plantelor, coordonat de profesorul
Anastasia Stefarta. Prin studiul fiziologiei rezistentei plantelor si metabolismului hidric au fost relevate parti-
cularitati ale inductiei proceselor de autoreglare a metabolismului hidric in conditii nefavorabile in functie de
caracterul stres-factorului, viteza aparitiei si evoluitiei starii de stres si rezistenta plantelor [16]. Au fost elabo-
rate procedee si metode de estimare complexa ale rezistentei plantelor la seceta, arsita, salinitate, de reglare
exogeni ale rezistentei prin aplicarea substantelor biologic active. In acest laborator se realizau cercetiri la
nivel molecular, celular, de organ si organism vizand elucidarea mecanismelor asociate de adaptare a plantelor
la seceta, salinizare, deficit de elemente nutritive, si regim termic nefavorabil. Prin studii experimentale ample
a fost evaluata cauza perturbarii proceselor vitale si afectarii structurilor celulare ale plantelor in conditii nefa-
vorabile, consecintele deshidratarii tesuturilor in conditii de arsita si metode de sporire a tolerantei plantelor la
secetd. Totodata, aceste cercetdri de importantd majora pentru stiintele biologice si cu impact pentru tard nu au
obtinut sustinere financiara ca urmare a concursului proiectelor de cercetare organizat in 2019.

Studiile structurale si ultrastructurale dezvoltate in cadrul scolii de biologie celulard fundamentatd de
academicianul Boris Matienco sunt continuate in cadrul laboratorului Fiziologia Plantelor Pomicole si Ma-
turdrii Fructelor (sef laborator dr. hab. Nicolae Bujoreanu). Vectorul investigatiilor a fost trasat pe proble-
mele asociate maturarii si pastrarii fructelor si dezvoltat in continuare prin directiile aprobate 1n fiziologia si
biochimia, In particular fotosinteza plantelor pomicole. Pentru evaluarea calitétii, capacitatii de pastrare,
rezistentei fructelor culturilor pomicole la bolile fungice, dereglarile fiziologice si deshidratarii tesuturilor
sunt utilizate metode fiziologice, patofiziologice, biochimice, anatomice si tehnologice. In baza studiului
particularitatilor structurale ale tesuturilor fructelor de mar, par si prun (stratului cerifer, cuticulei, epider-
mei, hipodermei, mezocarpului), continutului acizilor titrabili si celui ascorbic, glucidelor, polizaharidelor
membranelor celulare, alcoolului etilic, acetaldehidei, etilenei, oxigenului, dioxidului de carbon, elemente-
lor minerale, peroxidazei si polifenoloxidazei sunt elaborate tehnologii de crestere directionatd a fructelor
[3]. Cercetarile ce tin de incetinirea proceselor de maturare-senescentd si mentinerea la un nivel inalt al ca-
litdtilor organoleptice la fructe sunt efectuate prin aplicarea pastrarii in atmosferda obisnuitd, controlata si
imbogatita cu vapori ai inhibitorilor de sinteza a etilenei (de ex. ,,Fitomag”).

Sub conducerea academicianului Gheorghe Siscanu in baza evaluarii activitatii aparatului fotosintetic
si a metabolismului centrelor de atractie pe parcursul perioadei de vegetatie au fost obtinute rezultate privind
potentialul aparatului fotosintetic la reprezentantii diferitor grupuri de soiuri omologate de culturi pomicole si
viticole, a fost evaluata intensitatea fotosintezei si durata activitatii ei in conditii nefavorabile de cultivare, efi-
cacitatea fotosistemei II, in scopul utilizarii acestora in procesul de diagnosticare a productivitatii si rezistentei
ecologice a genotipurilor analizate [15]. In rezultatul investigatiilor stiintifice au fost elaborate si introduse in
teoria productivitdtii fotosintetice noi principii i notiuni, care au adus o importanta contributie in studierea
particularitatilor functionarii aparatului fotosintetic la plantele de cultura.

Cercetarile ce vizeaza biochimia plantelor au fost initiate acum cca 65 ani, prin crearea grupului de
biochimie din cadrul laboratorului de Fiziologie si Biochimie a Plantelor a Filialet Moldovenesti a Acade-
miei de Stiinte a USSR. Studiile initiale au fost focusate asupra aprecierii biochimice a fructelor culturilor
pomicole si legumicole in functie de termenul de maturizare si tehnologiile de cultivare, majorarea capaci-
tatii si termenilor de pastrare a lor. O noud amploare a fost marcata prin crearea Centrului de Biotehnologii
avansate, ulterior laboratorul Biochimia Plantelor, fondat si coordonat pe parcursul mai multor ani de profe-
sorul Alexandru Dascaliuc (actualmente dr. Tatiana Calugaru-Spataru). Cercetdrile complexe din ultimii ani
au asigurat fundamentarea metodologiei privind testarea accelerata a rezistentei la factorii de stres prin de-
terminarea rezistentei primare a plantelor la actiunea temperaturilor inalte §i joase, ceea ce permite estima-
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rea separat a rezistentei adaptive si rezistentei prin evitare si determinarea rezistentei totale a genotipurilor
in conditii de stres [4]. Metoda elaborata permite: 1) optimizarea selectiei si repartizarea soturilor dupa tole-
ranta la factori termici; ii) aprecierea capacitatii adaptive a plantelor la diferite etape ale ontogenezei; iii)
determinarea schimbarii rezistentei totale a plantelor fatd de arsita si ger in urma adaptarilor sezoniere; iv)
estimarea influentei varstei asupra rezistentei si capacitatii de recuperare a deteriorarilor provocate de facto-
rii de stres; v) elaborarea unor teste biochimice si biofizice, care permit de a aprecia rapid atat schimbarea
rezistentei primare, cat si a capacitatii de recuperare a deteriorarilor provocate de arsita si ger. Pentru evita-
rea si diminuarea actiunii nocive a factorilor de stres (temperaturilor excesive si a secetei), precum si stimu-
larea productivitatii sunt elaborate si recomandate metode de sporire a viabilitatii plantelor datorita tratarii
semintelor inainte de semanat sau a plantelor pe vegetatie prin utilizarea substantelor biologic active (Re-
glalg) [5]. De o valoare majora sunt rezultatele ce demonstreaza contributia biostimulatorilor naturali n uti-
lizarea mai eficienta a substantelor de rezerva din semintele genotipurilor de grau, porumb, stejar si fag, ca-
lusului de Rhodiola rosea L. ce duc la sporirea ,,costului” alocat pentru supravietuire si crestere, ceea ce in
final asigura sporirea capacititii adaptive a plantelor fatd de actiunea temperaturilor extremale. In cadrul
laboratorului se elaboreaza metode de micropropagare si conservare in cultura in vitro a unor specii de plan-
te medicinale, ornamentale si de culturd ce sunt pe cale de disparitie sau multiplicarea carora prin metode
conventionale este anevoioasa sau lenta. In prezent au fost elaborate metode de micropropagare a plantelor
de Rhodiola rosea L., Orhideea spp., Gerbera L., Lavandula spp., Actinidia argura, etc.

Un obiectiv aparte constituie evidentierea surselor de substante biologic active (SBA) cu perspectiva de uti-
lizare 1n agriculturd, medicina. Aceasta directie a fost initiata si fundamentata de profesorul Pavel Chintea si dez-
voltatd in laboratorul Bioreglatori Naturali, actualmente coordonat de doctorul Raisa Ivanova. Pentru fortificarea
plantelor de cultura fata de factorii depresivi de mediu si modularea reactivitatii la conditiile extremale au fost
obtinute cca 500 substante biologic active (SBA) din clasele glicozidelor steroidice, fenolice si iridoidice, care sunt
implementate cu succes in practica. Din patru preparate (Ecostim, Mestim, Moldstim, Pavstim) anterior inregistrate
pentru aplicare 1n agriculturd, trei (Ecostim, Mestim, Pavstim) sunt reinregistrate ca regulatori de crestere (certifi-
cate de omologare nr. 21-04-22-06-0951; 21-04-22-06-0952; 21-04-22-06-0953 din 22.04.2021). Ca surse de SBA
sunt utilizate diferite specii de plante cultivate, precum si reprezentanti ai florei spontane, in special din familia
Scrophulariaceae. Doar in ultimii ani au fost obtinute extracte integrale si/sau separtate dupa principii activi din
Veronica officinalis, Veronica spiicata, V. spuria, V. teucrium, Linaria vulgaris, L. genistifolia, Verbascum densi-
florum, V. plomoides, Melampirum nemorosum, Scrophularia nodosa, Polygonum sachalinense, Juglans regia,
Carthamus tinctorius, Paulownia tomentosa, Juniperus sabina si Phytolacca americana, stabilitdi componenta
chimicd a extractelor si structurile chimice ale substantelor, precum si cercetatd activitatea lor biologica [13]. In
conditii de cultivare in cdmp a plantelor cerealiere (grau, triticale, porumb), legumicole (tomate, castraveti, ceapa,
morcov, varza) si medicinale (in obisnuit, sofranel, schinduf si susan) a fost testatd actiunea stimulatoare a glicozi-
delor asupra germinarii semintelor si cresterii embrionare, ceea ce asigura obtinerea unor plantatii omogene si uni-
forme, precum si sporirea productivitatii si imbunatatirii calitatii comerciale a productiei finale. A fost demonstrat,
cd sub influenta preparatului Moldstim consumul substantelor de rezerva din endospermul semintelor de porumb
este proportional cu rezistenta la temperaturi Tnalte, iar restabilirea proceselor de crestere a plantelor in fazele initia-
le de crestere a fost mai pronuntata la hibrizii mai putin vigurosi [10]. Efectul benefic al tratarii cu SBA (Moldstim
si genistifoliozida) a fost stabilit si la germinarea jirurilor si cresterea plantelor de fag, sarcind importanta stabilita in
proiectul in derulare ce are ca obiectiv elaborarea metodei de apreciere a rezistentei plantelor de stegar si fag.

De o valoare majora pentru fortificarea cercetarilor in biologia vegetala sunt realizarile ce demon-
streazd importanta aplicarii paradigmei de evaluare integrata a plantelor sub aspecte genetice, fiziologice
si de protectie. Dovada elocventa servesc realizarile de sinergism dintre mijloacele microbiologice cu fac-
torii naturali (preparate polifunctionale), precum si extinderea spectrului de mijloace de protectie biologi-
ca pentru sistemele de agricultura conventionala si ecologica [17].

Prioritatile de cercetare in directia protectiei plantelor pe parcursul ultimilor ani au fost orientate spre
elucidarea problemelor fundamentale si aplicative aga ca evaluarea componentei specifice a particularitatilor
biologice si ecologice ale entomofagilor, principalelor specii de daunatori a culturilor de camp; crearea co-
lectiei de artropode rédpitoare si parazite; estimarea pragurilor de pagubad economica si elaborarea metodelor
de prognozare a dezvoltarii speciilor de organisme daunatoare cu impact economic negativ. Este demonstra-
ta utilizarea insectelor utile ce permite reducerea/ excluderea utilizarii preparatelor chimice de protectie a
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plantelor din sere si obtinerea productiei ecologice. Urmare a studiilor experimentale ample au fost elabora-
te si reomologate 9 preparate biologice, inclusiv 6 produse feromonale si 3 de origine virala/bacteriand des-
tinate pentru protectia diferitor culturi agricole in combaterea daunatorilor si bolilor.

Pe parcursul anilor IGFPP si-a dovedit importantd majora in impulsionarea cercetarilor stiintifice,
diversificarea domeniilor de investigatii, dezvoltarea cercetarilor fundamentale, pregatirea cadrelor de
inalta calificare, sporirea activitatii de inovare si transfer tehnologic, devenind actualmente unicul centru
stiintific de cercetari fundamentale si coordonare a investigatiilor in domeniile geneticii, fiziologiei, bio-
chimiei si protectiei plantelor din republica.
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KAYECTBO MYXKCKOI'O TAMETO®UTA 'NBPU1OB TOMATA B
YCJOBUSIX TOBBIIIEHHOMW TEMITEPATYPBI
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Abstract

The aim of the research was to study the effect of high temperature on the variability of male
gametophyte traits in hybrid Fs populations of tomato.

Thus, it was found that the high temperature has a significant effect on the variability of the male
gametophyte characteristics of tomato hybrids. For the combinations under study, it was revealed that the
temperature factor and genotype are the main sources of variability of the male gametophyte traits
against the background of elevated temperature. As a result of the experiments, the two most heat-
resistant tomato genotypes were identified.

Key words: pollen, temperature, breeding, resistance, tomato, genotypes, tomato, hybrid

BBenenune

B ycnoBusx MosioBbl TPOAYKTUBHOCTH T€HOTHIIOB TOMAaTa, KaK MU MHOTHX JPYTUX KYJIbTYP,
JUMUTHPOBaHA HEAOCTATOYHOW aJalTUBHOCTBIO K CTPECCOBBIM YCJIOBHUSIM BHEIIHEW cpenpl. B 3Toii
CBSI3M BaXXHOE 3HAYCHHE MPUOOpPETAET YCTOMYMBOCTH PACTEHUM K JEHCTBUIO BBICOKMX TEMIEpaTyp Ha
3Tanax pernpoayKTHUBHOrO pa3BuUTHA. M3BECTHO, YTO MHOTME I'€HOTHIIBI TOMAaTa HEIOCTATOYHO TEPMO-
YCTOWYHMBBI, UTO B OOJBIIMHCTBE CIIy4aeB MPUBOJUT K YXYIICHUIO 3aBsA3bIBAHMS IIJI0JI0B. B 3TOM CBS3M
OllCHKa ¥ OTOOp TEHOTUIIOB TOMATOB, YCTOMYMBBIX K BBICOKOW TeMIlepaType, SBISETCS Ba’KHBIM
HaIpaBJCHUEM, MTO3BOJISIONIMM CHU3UTHh HETaTUBHBIC TOCIEJCTBUS JACUCTBUSL OKpYyKaromiei cpeast [1].
H3BecTHO, 4TO JeicTBHE BBICOKOI TeMIepaTyphl BbI3bIBaeT MOpdoaornieckue, Gu3nonorndeckue, ouo-
XUMUYECKHE U MOJIEKYJISIPHBIE U3MEHEHUS! PACTCHH, CYIIECTBEHHO BIMSIONIME HA UX POCT U Pa3BUTHE
KAaK Ha BETe€TAaTUBHBIX, TAK W PENPOJYKTUBHBIX CTaAusaX [2]. Bbicokas TeMiiepaTypa OKa3bIBaeT TaKKe
3HAQUMTENIbHOE BIUSHUE W Ha KAdyeCTBO MbUIBIBI, YMEHbBINAs €€ >KU3HECIMOCOOHOCTh, YTO B HTOTE
CKa3bIBAa€TCS M Ha 3aBs3bIBAaHUU TUI0A0B. [l0Ka3aHO, UTO BO3HUKAIOIIAs BapHAOUIHHOCTh JKU3HECTIOCO0-
HOCTH TBUIBLIBI CBA3aHA C U3MEHEHUSIMU YPOBHS M COCTaBa HECKOJBKHUX T'PYIIN METa0OJIMTOB, KOTOPHIE
UTPAIOT BAKHYIO POJIb B PA3BUTUU MBUIBLIBI, CIIOCOOCTBYIOT €€ MUTAHUIO HWJIM O0ECTIeUMBaIOT 3aLTUTY OT
CTpeccoB okpyxkarwtie cpeabl [1]. Creayer OoTMETHTB, YTO CENEKIMsS Ha YCTOMYMBOCTH K BBICOKOM
TEeMIIepaType 3aTpyJHEHA M3-32 HHM3KOW HACIeAyeMOCTH 3TOro npusHaka [3, 4]. CymiecTByeT MHEHHUE,
YTO yCHEX CENEKIUU MO0 ITOMY MpHU3HAKY omnpeaenseTcs 3QGeKTUBHOCTHIO UISHTU(DHUKAIINN TeHOTHUTIOB,
XapaKTepUCTUKAMU KOMIIOHEHTOB, JIKAIIMX B OCHOBE 3aBSI3bIBAHUS IUIOJIOB HAa (JOHE TEIUIOBOTO
cTpecca, a Takke wuHPopmaruein 00 WX TEHETHYECKOW apXHTeKType (TeHETHMYEeCKOM OCHOBE H
BapUAILlMOHHBIX CBOMCTBAX) KaK Ha BET€TATUBHOM, TaK U HAa PENPOIYKTUBHOM cTanusx [5].

YuuteiBas TO, YTO CEJIEKIMS PACTEHUH HAa YCTOMMBOCTh K aOMOTHUYECKUM (pakTopam mpesnosaraet
OLICHKY MPHU3HAKOB C BBICOKOM YYBCTBUTEIBHOCTBbIO, a TaKX€ HEJOPOTUX METOIOB OMNpPEECICHUS
BO3HHUKAIOIIEH W3MEHUNBOCTH, JUISI OTUX IEJeH MOTYyT ObITh 2((EKTHUBHO MPUMEHEHBI METOBI TAMETHOM
cenekuuu. [Ipyu 5TOM CKpUHUHT MO KU3HECIIOCOOHOCTU TMBUIBIIBI OCOOEHHO Ba)XKE€H, TaK KaK pPe3yJbTaThbl
MHOTHX HUCCIIEI0BAHMI OOHAPYKUIIH €0 CHIBHYIO IMOJIOXKHUTEILHYIO CBSI3b C 3aBsI3bIBAHKEM ILI00B [6-8].

Llenp mpoBeIEHHBIX UCCIIEIOBAHUN COCTOSIIA B U3yUYEHUH BIMSHUS MOBBIIICHHON TEMIIEpaTypbl Ha
W3MEHYHBOCTH MPU3HAKOB MY>KCKOTO TameTo(puTa THOpUAHBIX MOMysiuid Fs Tomara.

MarepuaJbl 1 METObI
Jlnis mpoBeieHus Mccael0OBaHUN OBUIM MCTIOIB30BaHbl § BHYTPUBUIOBBIX THOPUIHBIX KOMOMHAIUIA
Fs tomara: 1 - Mapu I'patudymmu (M.I'.) x Tomum, 2 - Mapu I'patudymnu (M.I'.) x [Ipectnx, 3 -Mbapu
I'patudymmn (M.I'.) x FO6unsp, 4 - Mopu I'patudpymnmu (M.I'.) x DasBupa, 5 - Moapu ['patudymnmm x
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Muxasna (M.I'.), 6 - Benenr x DnpBupa, 7 -Benenn x Muxasna, 8 -Buktopuna x Muxasna. Pactenus
KYJIbTUBHPOBAIM Ha JKCHEPHUMEHTAIbHOM YYacTKe MO OOIICIPUHATON Il TOMaTroB Meroauke. Ha
CTaJuM LBETCHHUS COOMpAJIM IOJIHOCTHIO PACKPHITHIC LBETKH, MOJCYIIMBAIN TMBUIBHUKKA W BBLACISIIN
NbUIbIlY, KOTOPYIO MOMEIIAJIM B TEPMOCTAT C TemmepaTypHbiM pexkumoM 40°C U 3Kcno3unuen
nporpeBanus 2 u 4 yaca (omneIT). B KOHTpOJE MbUIbIIA HAXOAWIACH IIPU ONTUMAIBHOM TeMmIeparype -
27°C. Ilo ucreyeHNH yKa3aHHOT'O BPEMEHHU IbUIbIy KOHTPOJIBHOTO U ONBITHBIX BAPHAHTOB BBICEBAIM HA
IpPEIMETHBIE CTEKJA B KaIUII0 IUTATEIbHOM Cpelbl U MNpOpallMBaIA B TEUYEHUU 3-X 4YacOB IpHU
temneparype 28°C. 1o MUKPOCKOIIOM MOJACYUTHIBATH YHCIO MPOPOCHINX M HEMPOPOCUINX MbLIBIEBBIX
3epeH (He MeHee 500 mTyK) mo Kaxaomy reHotuy. JKusHecriocoonocts neuibisl (OKII) onpenensiiu mo
COOTHOILIEHUIO MPOPOCIIUX K O0IIEMY YHCITy U3YUYEHHBIX MbUIbLIEBBIX 3€PEH U BBIPAXKAJIU B MPOICHTAX.
[Tox MEKPOCKOIIOM TakXe U3MEPsUIN U JUTMHY NbUIbIEeBbIX TPYOOK (I1T) B ycnoBHBIX eauHuIax (yci.exn.).
Ha ocHOBaHMU MONY4YEHHBIX AAHHBIX BBIYUCISIN ycToiuMBOoCTh mbuibLbl (YII), Kak cooTHouIeHUE
nokasaresel JKU3HECIIOCOOHOCTH TBLIBIBI B OMBITE K KOHTPOJIIO M BBIPAKAIM B MPOIEHTAX, a TAKKe
OTIpeeIIsIN YCTOMUMBOCTH MbLIbIEBBIX TpyOOK (I1T) kak cooTHOIIEHNE UX AJTUHBI B OIIBITE K KOHTPOIIIO
B mporentax. CTaTHCTHYECKyl0 00pabOTKy pe3ylbTaTOB IPOBOAWIM C HCIOJB30BAHUEM METOJIOB
CyMMapHOW CTaTHUCTHKH, a TaKXe METOJAOM MHOro(pakTOPHOTO JUCIEPCUOHHOTO aHaiu3a C
ucnonbszoBanueM nporpamm STATGRAPHICS v.5.1 u Exel-2013.

PesyabTaThl H 00cyxI1eHUE

[Ipn mpoBeneHNH HWCCIEIOBAaHWN IO W3YYCHHUIO PEAKIMU MYKCKOTO TaMeTo(ura K JEHCTBUIO
TEMIepaTypHoro (axkTopa yCTaHOBJIEHO, 4YTO ()OH TMOBBIIIEHHOW TEMIIEPaTypbl  OKa3bIBaJI
mddepenpoBaHHOE BIMSHIE HA BapUaOMIBHOCTh aHATM3UPYEMbIX IPU3HAKOB IBUIBIBI TOMATA.

YCcTaHOBIIEHO, YTO B 3aBUCUMOCTH OT KOMOMHALIMU CKPEIIMBAaHUS 3HAYCHUS JKU3HECTIOCOOHOCTH
IBUIBIBI B KOHTPOJIBHBIX BapHaHTAaX ObUTM JOBOJBHO BBICOKMMH U BapbUpOBAIM B Ipeieiax
62,5...77,5%. IlpoBeneHHBI aHaIM3 I[OKa3aj, YTO B pE3yJbTaTe MPOIPEBaHUS IbUIBLIEBBIX 3€PEH
’KM3HECIIOCOOHOCTH IBIIBLBI B ONMBITHBIX BapHaHTaX ObLIa HUKE KOHTPOJBHBIX 3HAYEHUH B CPEIHEM IO
BceM reHorunam B 2,3 ...3,1 pa3za B 3aBUCUMOCTU OT 3KCIO3UIMH. OIHOBPEMEHHO YMEHBIIAINCh U
pa3Mepsl IbUIBLEBBIX TPYOOK, WX JUIMHA B ONBITHBIX BapHaHTax ObUla B CpPEJIHEM MEHbIIE, YeM B
koHTpose B 1,3...1,7 paza (puc.l).

H3HEeCMoc00HOCTD NbLbLLL, %0
JmnallT, yeaen

KOHTPO.Ib T40C/24. T 40 C/d4. KOHTPOIH T40C2u T40C/4u

Bapuant Bapuant

Puc.1. Bousnaue TEMIICPATYpPbl HA U3SMCHCHUC TTPHU3HAKOB MYIKCKOI'O I‘aMCTO(I)I/ITa.

OpHako, cinegyeT  OTMETUTb, 4YTO  pEakuMs TEHOTUIIOB HA  TemIeparypy  Obuia
mubdepeHIMpoBHHONW. Tak, yCTaHOBJEHO, 4YTO HamOojee CHJIBHO Ha IPOrpeBaHUE pearupoBaIu
nbUIbIIEBbIE 3epHa ruOpuaa M.I'.x DbBHpa, ero KU3HECTIOCOOOCTh B pe3ysibTaTe 2-X WM 4-X 4acOBOTO
nporpeBanus ymeHemanack B 4,3 u 4,8 pa3a COOTBETCTBEHHO. Y 3TOr0 € T€HOTHIIA B OIBITHBIX
BapuaHTax (HOPMHUPOBAIUCH M TOpa3go Oojiee KOPOTKHE NbUIbLIEBbIE TPYOKHM IO CPAaBHEHUIO C
KoHTposieM. OnHOBpeMeHHO Obutn BhIABIEHbI 3 ruOpuanbie komOuHamuu (Fs M.I'. x Tomum, M.I'. x
KO6unsap, Bukropuna x Muxasna), y KOTOPbIX C YBEIMUYCHHEM SKCIIO3UIMU MPOTPEBAaHUS MbLIbIIEBBIX
3epeH KadyeCcTBO IbUIbIBI HE H3MEHSIOCh, YTO MOXKET CBHJEIbCTBOBATH O TOM, YTO B YCIOBHAX
IPOIOJDKUTEIBHOTO BIUSHHUS BBICOKOW TEMIIEPAaTyphbl Y 3THX T'€HOTHIIOB >KH3HECHOOOHOCTBH IBUIBIIBI
Oyner craOunbHON. Kpome TOro, momydeHHble pe3yibTaThl IOKa3aldM, YTO YBEJIUYEHUE BPEMEHHU
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nporpesa nbUiblbl Y AByX reHoTunos (FsM.I'. x Muxasna, Benen x DnbBupa) IpUBOJWIO K CHUKEHHIO
€€ JKM3HECTIOCOOHOCTH MBUIBIBI B/IBOE.

Jlist onpenencHusl AOMM BAMSHUS (AKTOPOB, JETEPMUHUPYIONINX BBISBICHHYI) HW3MEHUYUBOCTH
MYKCKOro rameropura B pe3ylbTaTe €ro MporpeBaHus, mpoBeJeHa o00paboTka MOIYyYEHHBIX
pe3yabTaTOB METOAOM MHOTIO()AaKTOPHOTO IUCIIEPCHOHHOTO aHalM3a. YCTAHOBIEHO, YTO BBISABICHHAS
BapuabenpbHOCTh JoctoBepHO (P<0,001) ompemensercss T€HOTHIIOM, TEMIEPATYpPHBIM (DaKTOPOM H X
B3auMoJieiicTBueM. B o0miell cTpyKType W3MEHYHMBOCTH NPU3HAKOB KH3HECTIOCOOHOCTH MBUIBLIBI U
YCTOMYMBOCTH IMBUIBLIEBBIX TPYOOK YCTAaHOBJIEHA PEIAOIIas JOJIsl BIUSHUS TeMIIepaTypHoro (axkropa -
67,6 u 72,0%, TOora Kak cuia JAeWCTBUS TeHOTHNA ObUTa Topas3ao ciabee u cocrabisia 25,0 u 22,0%, a
B3auMo/eiicTBre 3TUX (pakTopoB ObLI0 paBHO 7,4 U 6,0% COOTBETCTBEHHO (pHC.2).

YeToMYHBOCTS HBLIBLEBEIX TPYOOK

Ku3HecnocoOHOCTD MbLJIbIBI

B Temnepatrypa OI'enoTtun B B3anmopeiicTBue

OTlenotnn  MTemmeparypa B BsamMorneiicTBHe QakTopoB

Puc.2. OcHoBHBIE MCTOYHUKHA H3MEHYNBOCTH IMPU3HAKOB MY7KCKOI'O l"aMeTO(l)I/ITa TOMAara.

Kak nokasanyu nosydeHHble pe3ysbTaThl, 10 CPEAHUM 3HAUEHUSIM KHU3HECIIOCOOHOCTHU IMbUIBIBI HA
BceX (oHaxX BBIACIWINCH 3 ruOpuaHble koMOmHanmu Fs (Bukropmna x Muxasma, M.I'.x Muxasna,
Benen x Muxasna), y KOTOpBIX 3Hau€HHUsI ATOro Mokaszarenis coctramsiu 45,2...49,0%. YV ocraibHbIX
ruOpHIOB 3HAYCHHS ATOTO NMpHU3HAKa ObUTM OoJiee HU3KUMH. Paznuyanuch TeHOTHIBI M MO pa3Mepam
OBUIBLEBBIX TPYyOOK, Tak y 3-x rubpumoB (M.I. x Tommm, M.I. x Ilpectmx u M.I. x DnbBupa)
(GopMHpOBATINCh NbUIBLIEBbIE TPYOKH CaMbIX OOJBIIMX pPa3MEPOB, YTO MOXKET CBUIETEHCTBOBATH O
BBICOKOM CKOPOCTH UX MPOpPACTaHUs U pOCTa.

Tabnuna. XapakTepucTuka riOpUI0B TOMATa MO MPU3HAKAM MYKCKOTro rameroura

Hdnuna Tepmo-
Kuznecno- Tepmo- N
I'uOpuHbIE KOMOMHAIIUU N MBUIBLEBBIX YCTOHYHUBOCTh
E COOHOCTB YCTOHYHUBOCTH 6
> MBUIBIEL, %o MBUIBIEL, %o TPYDOK [IBUTLICELIX
’ ’ (ycm.en.) TpyOOoK, %
M.I'.x Tomuiu 38,48 42.40 52,87 83,78
M.I".x Ipectmx 36,74 37,83 51,83 64,59
M.T". x KO6wisap 39,06 40,0 48,58 68,65
M.T'. x DnbBUpa 36,19 23,24 50,51 59,07
M.I'. x Muxasia 46,45 55,34 45,00 65,06
Bener x DibBHpa 43,90 45 56 44 22 80,26
Benen x Muxasna 49,00 69,50 40,55 67,74
Bukropunax Muxasna 45,21 42,00 49,00 75,29
HCPg5 1,63 2,07 1,53 1.85

YuuTeiBas T0, 9T0 HHMOPMAIUS 00 YCTOMYMBOCTH MY»XCKOTO raMeTo(huTa, Hapsiay ¢ TaHHBIMU T10-
JTYy4EHHBIMA METOJaMH KIIACCUYECKOW CENIEKIIMH, MOXKET CIIOCOOCTBOBATH MOBBIMICHUIO d(H()EKTHBHOCTH
CKPUHHHTA MEePCIEKTUBHBIX T€HOTUIIOB, ITPOBEICHA OIIEHKA HCIIOIh3YEMbIX THOPHUIHBIX KOMOWHAIIMH 1O
TepMoycToitunBocTi. Kak mokazanw ToTy4deHHBIE pe3ylbTaThl, HauOoJiee BHICOKHE 3HAYECHUS 3TOTO
npusHaka (45,6...69,5%) ormeuens! y 3-x rubpunos Fs: BenenxOnbupa, M.I'. x Muxaena, Benen x
Muxaena, Toraa Kak caMblii HU3KHI ypOBEeHb yCTOWYMBOCTU (23,2%) 0OHapYyKUJIM TBUIBIEBBIE 3epHA
ruopuna Fs M.I'. x DneBupa. Crneayer OTMETHTh, YTO B COCTAaBE€ M3yYEHHBIX T€HOTHIIOB OTMEYCHBI 4
rubpuanpie komOunaruu Fs (M.I'. x Tomum, M.I'. x [lpectmwxk, M.I'. x FO0unsap u BuxtopuHa x
Muxaena), nbUIbIIEBBIE 3€pHA KOTOPBIX OOHAPYKWJIM CPEeIHUN YpOBeHb ycToWuuBocTH - 37,8...42,4%
(Tabm.).
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B pPE3YyIbTaTC CPAaBHCHUA T'CHOTHIIOB IIO yCTOﬁ‘-IHBOCTPI JJIMHBI IIBUIBIEBBIX pr6OK BBISIBJICHBI
BBICOKHE 3HAYCHHS ITOTO IMPH3HAKA, KOTOPHIE B 3aBUCHMOCTH OT T€HOTHIIA BaphbHPOBAIHM B MpeAeax
64,6...83,8%, 4TO MOATBEPKTAECT BBICOKYIO CKOPOCTh MX POCTA JIaXe MOCIe MporpeBanus (Tabim.).

BrIBOaBI
JlelicTBHE BBICOKOW TEMIIEpAaTyphl OKa3bIBACT CYIIECTBEHHOE BJIIMSIHUE HA BapuaOEIbHOCTh IPH-
3HAKOB MYXXCKOTO raMeToduTa ruOpu0oB TOMaTa. BBISBICHO, YTO y M3YyYCHHBIX TUOPUIHBIX KOMOWHA-
[IUHA TeMIIepaTypHBIH (aKTOp W TEHOTHII SIBJISIOTCS TJIABHBIMH MCTOYHUKAMH M3MEHUYUBOCTH TMPHU3HAKOB
MYKCKOTO rameToura B YyCIOBHSX TIOBBIIICHHONH TeMIeparypbl. B pe3ynbraTte MpOBEIEeHHBIX
AKCTIEPUMEHTOB BBIJICJICHBI TPY Han0oJiee TEPMOYCTOMYMBBIX T€HOTHIIA TOMATA.
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I'PUBKOBBIE ITATOI'EHBI B JIMCTBAX HUKHEI'O SAPYCA
COPTOB TOMATA MARY GRATEFULLY U TOMIS

benoycoesa I'anuna, Muxusa Haoedxcoa
Hncmumym eenemuxu, gpusuonoeuu u 3awumol pacmenui, Kuwunsy, Pecnyboiuxka Mondosa
e-mail: galina.belousova@igfpp.md

Abstract

Pathogenic fungi are the cause of various diseases of crops. Phytopathogens infect seeds as well as
the host-plants in the course of the whole duration of their ontogenesis. Plants are infected when grown in
greenhouses or in open fields by a single causal agent or several pathogenic fungi. In current study, a
nested PCR protocol was applied for identification of tomatoes’ infection. An infestation with Alternaria
spp. and Myrothecium roridum in the lowest leaves on the stem was stated using molecular diagnostics.
The ‘Tomis’ and ‘Mary Gratefully’ tomato cultivars were used in current study. Alternaria spp. was iden-
tified in each of the samples. The pathogen’s species was defined. Myrothecium roridum infested 10 sam-
ples of the “Tomis’ genotype and 11 samples of the ‘Mary Gratefully’ genotype of the 12 samples.

Key words: nested PCR, Alternaria spp, Myrothecium roridum.

BBenenune

Buenpenne n pa3paboTka HOBBIX ¥ 3(P(HEKTHBHBIX METOJIOB JHATHOCTHUKH ISl OOPHOBI C TPHOKOBBIMU
3a00NIeBaHUSIMU PACTEHUH SIBIISIETCS aKTyalbHOM 3a/1aueil. PacriosHaBaHne rpuOKOBBIX TATOTEHOB B OTKPHITOM
TPYHTE Ha PAaHHHX 3Talax CHOCOOCTBYET NMPEAOTBPAILCHHIO PACIIPOCTPAHEHHS TTIATOTEHA U SIBIISIETCS 3aJI0TOM
MIOJTY4YEHUS 3[I0POBOTO yposkast. TecTupoBaHue 1O BHEIITHUM MOP(OIOTHUECKUM MPU3HAKAM HE Beera ObIBaeT
TOYHBIM. [10/1 BHEITHUMHU CUMITTOMAMU TTaTOTeHa MOT'YT CKPBIBATHCSI OJHOBPEMEHHO HECKOJIBKO BO3OYIUTENEH
C MOXOXXMMH KapThHamH TposiBiieHus. [IInpoko ucnonbs3yeMble TpaJUiMOHHbBIE METObI JUArHOCTUKU BKJIIO-
YalOT U30JIAIHIO, KYJIFTHBHPOBAHKE, TOBTOPHOE KYJIHTHBUPOBAHNE, MUKPOCKOITITYECKHE METO/IBI, OMOXUMIYe-
CKHE TECThI U CBUJIETEIBCTBYIOT O TOM, YTO UCHIOJIHUTEND JIOJKEH 00J1a/1aTh HEOOXOAMMBIMU 3HAHUSIMU U OITbI-
TOM B O0JIACTH TIATOJIOTUHM M CUCTEMAaTHKH TPHOKOBBIX 3a00seBanmii. COBpeMEHHBIE MOJIEKYIISIPHBIE TTOAXO/IBI
00JIeryaroT pacrno3HaBaHUE U KOJIMYECTBEHHYIO OLIEHKY MaTOreHOB. B CeromHsIHNX pa3paboTKax HUCMOJb3y-
I0TCS CTaHapTHas nonuMepasHast ternHast peakiws (ITLP), TTIP B peamsrom Bpemenw, nested PCR — «Biio-
xeHHasp» T11P, netneBas m3orepmudeckas ammumdukanus (LAMP), ammmugukammu no kpyry (RCA), am-
uMUKaIMYA Ha OCHOBE MOCTIeIOBATENIbHOCTEH HYKJIEMHOBBIX KUCIIOT (NASBA) [1].

Tomar siBisieTcst TpaIMIIMOHHON KyabTYpoil Mom1oBbl. AHaNNU3 WHGUIMPOBAHHOCTH JHCTHEB TO-
Mara HIDKHEro sipyca matoreHamu poaa Alternaria spp. u Myrothecium roridum siBnsiercst HacynHO# 3a-
nadeit Ui uccnepopareneil. I'puOkoBbie maroreHsl poga Alternaria Spp. BBI3BIBAIOT albTEPHAPHUO3 HIIH
Oypyro MSATHHCTOCTB IMACICHOBBIX KYJIbTYp, KOTOpasi 3aKII0YAeTCsl B CHIDKEHUH ypOyKas M3-3a MpexJie-
BPEMEHHOTO OTMHUpAHHS JHCThEB M THHUEHHA IuionoB. Puromatoren Myrothecium roridum BeI3bIBaeT
CXOXXYI0 KapTHHY TOPaKE€HUs, NMSATHUCTOCTh JHCTheB. [ puObI poga MupoTernuyMm HEOIHOKPAaTHO peru-
CTPUPOBATUCH MUKOJIOTaMu MoaoBHI [2].

MarepuaJjbl 1 METOABI

Pab6ora 1o BeisBIIEHHIO TTaToreHoB poja Alternaria spp. u Myrothecium roridum Oputa mpoBeieHa
Ha JIByX coprax Tomara Tomis u Mary Gratefully moneBoro omnbita MHCTHTYTa reHeTHKH, (DU3HOIOTHU U
3anmUTHl pacteHnid MonoBel. MaccoBoe TposiBIIeHHE 3a00JI€BaHUs HA BET€TaTHBHBIX OpraHax HaOroma-
eTcsl B Hauase 1muoaoo0pa3oBanus. B paboTe ObUIM MCTIONB30BaHbI TUCTHSI HIDKHETO sipyca. M3 coOpaH-
HBIX JINCTHEB TTosieBoro onbita BeineneHa JJHK, ¢ ucnmonszoBannem SDS Oydepa, koTopas Obuta mpoaHa-
JU3UPOBAaHA MOJICKYJIIPHBIMH METOJaMH Ha WHQHUIMPOBaHHOCTh matoreHamu Alternaria spp. u
Myrothecium roridum. O6pasusr JJHK Owiin mpotectupoBansl B nested PCR ¢ mpumenenunem crnenu-
(GUUHBIX TpaitMepoB sl pOIOB M BUI0B IpuOKoBbIX natoreHoB. Nested PCR criocobctBoBan cnenuduy-
HOCTH ¥ TOYHOCTH Hariero uccienoBanus. Ycmosus Beiaenenust JJHK u nmposenenus nested PCR omuca-
HBI B padoTe [3]. Jluzaitn mpaiiMepoB 1 KOJUYECTBO IUKJIOB MpecTaBieHbl B Tabmute 1.
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Tabmuua 1. Hykneotunnas nocnenoBatensHocTh JJHK npaiimepos guromaroreHoB u
KonmmyecTBo UKIIOB nested PCR

Ha3zBanue Howmep Paynn /| Hykneotunnas nocnenosarenprocTh JIHK mpaiime- | Kon-Bo
duronaroreHa npaimepa | ITpaiimep poB LIUKJIOB
Alternaria spp. 1 1/ ac fr.GTCGGTAGTGACGCTTCTCC 27

1/ ac rev.AAGATGAGGTGGTTGCGGTT
Alternaria spp. 2 2/ ac fr.GTGTCTGGGTTGGTGTCCAT 28

2/ ac rev.ACGGCCAGCATCTGTGAAG
A. alternata 3 1/ Aa fr GGCCATCCAAGTTGCGAAAAC

1/ Aa rev.ACACCCATAACGAACATGGGG 28
A. alternata 4 2/ Aa fr TCTGTGGTCGCAGAATGCAG

2/ Aa rev. GGCGTCAGCAGAGGGGAG 32
Myrothecium 5 1/ Myr.ror fr ACTCCCAAACCCTTTGTGAACC 28
roridum 1/ Myr.ror rev. TGGGGTGTTTTACGGCATGG
Myrothecium 6 2/ Myr.ror frTGTCTTTAGTGGTTTTCTCCTCTGA 32
roridum 2/ Myr.ror rev.GAGACCGCCACTGAATTTCG

Pe3yabTarsl U 00CyKICHTE
W3 micTbeB HUKHETO spyca, OTOOPaHHBIX PACTEHUIA, Ha 28 JIeHb TOCIIe TIOCA/IKH, 10 BCEX MOJIEBBIX 00-
paboTok, Oputa BeyteneHa JIHK u npoanam3upoBana Ha HHOHIMPOBaHHOCTH (utonaroreHamu Alternaria spp.
1 Myrothecium roridum. B paGote anamsupoBamics oopasipl JJHK, Beizenennbie 3 12 pa3sHbIX pacTeHUA Ui
nByx coptoB. Bo Bcex obpazax JIHK tomara copra Mary Gratefully Ot BeisiBiieH natoren Alternaria spp. st
BoIsiBIIeHHs maTorena B nested PCR myist 1-ro paysia ObUi HCIONIB30BaHbI MpaiiMeps! 1 v ayist 2-ro payHa napa
npaiiMepoB 2 (Tabmuua 1). Peynbrars! peakiyu npeacrabieHsl Ha anekTpodoperpamme (Puc. 1)

RGaBisiiasas’

Puc. 1. Dnextpodoperpamma mpoaykros nested PCR na JIHK nuctees Tomata copra Mary Gratefully ¢
UCIIOJIb30BaHUEM crielduyeckux mpaiimMepoB k nmatoreny Alternaria spp. — nopoxku: 1-12, K — xoH-
tpousib (H20), M — mapkep 1kb DNA Ladder.

Bo Bcex uccnenoBaHHbIX 00pa3iax BbIsBIEHa Mosnoca B 146 1. 0., XapakTepHas Ul IPUMEHEHHBIX
npaiiMepoB k Alternaria spp. Dt 00pasisl ObLTH IPOTECTUPOBAHBI HA BUIOBYIO MPUHA/UICKHOCTh TATOTe-
Ha. Jlns 2-X payHa0B ObUTH MCIOJIB30BaHbI MpaiiMepsl 3 U 4 k maroreHy A. alternata mpencTaBieHHbIE B
Tabmune 1. Bo Bcex oOpasiiax OblT ycTaHOBIIEH 3TOT uTonaroreH. Pe3ynpraTel mpencrasieHs! Ha Puc. 2.

5 6 7 12 M K

1 2 BB 4 = > B o
dhace 88 4 : = ] “ . B
B A e AN B L s e ono

Puc. 2. Dnextpodoperpamma mpoaykros nested PCR na JIHK nuctees Tomata copra Mary Gratefully ¢
UCIIOJIb30BAHUEM CIICHU(PHUICSCKUX MpaiiMepoB K maToreHy A. alternata — qopoxku: 1-12, K — koHTpoIb
(H20), M — mapkep 1kb DNA Ladder.

Ha snextpodoperpamme Bo Bcex oOpasmax HaOmrogaeM 1mojocy B 288 1. 0., XapaKTepHYIO s
JTAaHHOM mapbl npaiiMepoB K ¢uTonatoreny A. alternata. Otu xe ob6pasusl JJHK 6butn npotecTiupoBaHbl
Ha ¢uronarored Myrothecium roridum. [Tpaiimeps! s 2-X payHI0B 5 ¥ 6 U KOJMYECTBO IUKJIOB Nested
PCR yka3anbl B Tabnuue 1. Pe3ynabrarsl nokasanu Hamuuue ¢uronaroreHa B 10 u3 12 uccriegoBaHHBIX
obpasmoB Tomara copta Mary Gratefully (Puc. 3).

——

1 2 3 aq 5 {53 72 8 S 10 11 12 N K
b
‘ R i

‘“ R ——— S 200 N. O.

Puc. 3. Dnexrpodoperpamma npoaykros nested PCR wa JIHK nuctebeB Tomata copra Mary Gratefully ¢
UCIIOJIb30BAHUEM CIIeUPHYECKUX MTpaiiMepoB K matoreny Myrothecium roridum — nopoxku: 1-12, K —
konTpousb (H20), M — mapkep 1kb DNA Ladder.
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Ha snexrpodoperpamme BoisiBiieHa monoca B 306 1. 0., XapakTepHas JUIsl JaHHOM mapbl mpaiiMe-
poB durtomarorerna Myrothecium roridum. O6pasust JIHK 3 u 11 Obiau 6¢3 nHGUITHPOBAHHMSL.

JHK w3 1mucTheB HWXKHETO sipyca Tomara copra Tomis Obula TPOTECTUPOBAaHA HA HAJIMYUE
Alternaria spp. ¢ ucrnons3oBanuem B Nested PCR mpaiimepos 1 u 2 k manHomy naroreny (Tabmuma 1). Bee
00pa3ibl MoKa3aiy HaM4YKe 3aaanHoro narorena. [lpumenus B nested PCR mpaiimepst 3 u 4 (Tabauua 1) k
A. alternata x o6pasuam /IHK c anbrepHapueii ObUIO BBISIBICHO BO BCEX 00paslax 3apaKeHHe MaTOreHOM
A. alternata. Otu >xe 00pa3ibl ObUIM MPOTECTHPOBAHBI HA HaM4Ke natoreHa Myrothecium roridum. Ycio-
Bus nested PCR u npaiimepst 5 u 6 npeacrasiensl B Tabmume 1. Ha aigekrpodoperpamme BoIsSBICHA I1OJI0CA
B 306 . 0. 1yist 11 o6paszuos JJHK u3 HikHero sipyca iucteeB Tomara copta Tomis (Puc. 4).

13+ v 14 15 236 517 ~A8 19" 20 y21 22 23 24 . K

PR e

-

S SO EE -
. o
Puc. 4. Dnexrpodoperpamma mpoaykros nested PCR na JIHK nucteeB Tomara copta Tomis ¢ ucnonb3o-

BaHHeM crienduieckux mnpaiimMepos k naroreny Myrothecium roridum — goposxku: 1-12, K — koHTpOIb
(H20), M — mapkep 1kb DNA Ladder.

Ha snekpodoperpamme onuH u3 12 HWCCIeAOBaHHBIX 00pasloB HE OBUT 3apayK€H NATOTCHOM
Myrothecium roridum — o6paserr 14.

Alternaria spp. u A. alternata BeIIBJICHBI BO BceX HcciieoBaHHbIX oOpasnax JIHK u3 mucteeB Toma-
Ta AByX copTtoB. @uronaroreHamu A. alternata u Myrothecium roridum coBmectHO OblTH 3apaskeHsl 10 u3
12 uccnenoBanHbIX 00pa3oB ToMaTta copra Mary Gratefully u 11 o6pasnos JIHK Tomara copra Tomis.

BriBoabI

1. Beuo ycranoBmeHo 100% wHammume ¢uronarorenos Alternaria spp. B JIHK, BbimeneHHO#N wu3

JIMCTOBOM IJIACTUHKU Ha ypOBHE NepBoil kuctu Tomara coptoB Mary Gratefully u Tomis pactenuit

noneBoro omneita (2019 rox).

B nested PCR 6511 ycTanoBieH B natorena 4. alternata.

3. OrmpeneneHo OJHOBPEMEHHOE MPUCYTCTBHE JIBYX MartoreHoB B HccienoaHHbix JJHK copros Mary
Gratefully u Tomis. CoBmectHo Alternaria spp. u Myrothecium roridum 3apaxanu omgHu U Te XKe
JIMarHOCTUpPYyeMble 00pas3Iibl.

4. TlpumeHeHHe MOJICKYISIPHBIX MeTO/10B, Nested PCR mo3BoMiI0 TOYHO yKa3aTh HATMYUE POJa M BHIA
[aToreHa Mpy OJUHAKOBOW KapTUHE BHEIIHETO MIPOSBICHUS.

no

HccnenoBanus npoBencHsl B pamkax npoekra ['ocynapcrsennoit [Iporpammsr 20.80009.5107.11 «/lnu-
TEIbHOE COXPaHEHUE IN€HETHMUECKHUX PECYpPCOB PACTEHHUH B N€HHOM OaHKE C MCIOJIb30BAaHUEM METO/IOB
MOJIEKYJISIPHOM OMOJIOTUU B TECTUPOBAHUM COCTOSIHUSA 37I0POBbSI PACTUTEIBHOM 3apObIIIEBOH M1a3MbI»,
¢unancupyemoit HarmmonansaeiM ArentrctBoM o Mccnenoanusm u Pa3sututo, Peciyonuku MongoBsl.
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MexayHapoaHas Hay4HO-IIpaKTHIecKas KoHpepeHuus, 1-5 oktsaops 2018 r., r. Onecca, 49-55.
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YJK: 57.04; 57.017.3 https://doi.org/10.53040/gpph7.2021.04
BJIMAHUE TEIJIOBOT'O CTPECCA U BUOJIOT'MYECKHA AKTUBHBIX BE-
IIECTB M3 Linaria genistifolia HA IPOPACTAHUE CEMSIH KYKYPY3bl U
COJIEP’)KAHUE B HUX KPAXMAJIA

boposckasa A./l., Heanosa P.A., Mawenko H.E.
Hnemumym eenemuxu, gpusuonocuu u 3auwumsl pacmenutl, Kuwunsy, Pecnyonuxka Monoosa
e-mail: alla.borovskaia@igfpp.md

Abstract

The use of reserve substances by maize during germination may depend on various factors, in-
cluding genotypic and abiotic ones. The aim of the study was to establish the changes in the germination
characteristics, starch content and reserve substances mobilization of various maize hybrids under the in-
fluence of supraoptimale temperature and genistifoliosides. The heat stress promoted an increase in the
metabolic efficiency of maize germination and led to a decrease in the starch content in the seeds. These
changes were mostly dependent on the maize hybrid. The seeds pretreatment with genistifoliosides al-
lowed removing the growth inhibition caused by increased temperature.

Key words: maize, reserve substances, starch, mobilization, heat stress, genistifoliosides

BBenenune

N3yuenne cTpecCOBBIX peaklUii pacTEHUW C IENbI0 Pa3BUTHUSI NPEICTABICHUM 00 aJIanTHUBHOCTH
OHTOT€HE3a PACTUTEIBHBIX OPraHM3MOB K BO3JICHCTBUIO HEOJIArOMPUATHBIX YCIOBUN Cpebl MO3BOJISET
Jy4iie MOHSATh 3aKOHOMEPHOCTH MX (YHKIMOHUPOBAHHUS. DTa 007acTh (DU3MOJIOTUH PACTEHUU HMEET
MPUKIIATHOE 3HAYEHHE, TOCKOJIbKY BBISBICHME MEXaHU3MOB YCTOMUMBOCTH M aJaNTalliyd PACTCHUH K He-
OnaronpusATHBIM (haKTOpaM OKPYXKArOIIEH Cpeabl OTKPHIBACT IIMPOKHE TMEPCIIEKTUBHI IS Pa3BUTHUS Ce-
JeKuu U 6uotexHosorui [1]. PacTurenbHble opraHu3Mbl B IPUPOAHBIX YCIOBUAX MOCTOSHHO IMOJIBEP-
raroTCs BO3JICHCTBUIO a0MOTHYECKUX U OMOTHYECKUX (PAKTOPOB, MPUYEM TETUIOBOH IIOK SIBIISIETCS OJHUM
U3 HauboJiee pacpOCTPaHEHHBIX a0MOTHYECKUX CTpecc-(hakTOpoB. B CBSA3M ¢ 3TUM 3HAYMTEIbHBIN HHTE-
pec TPEeNCTaBISAIOT MCCIIEOBAHMUS, HANPABICHHBIE Ha IMOBBIIICHHE TEIJIOYCTOWYMBOCTH PAcTEHUH, MO-
CKOJIBKY TJI0OANbHOE MOTEIUIEHUE MOKET OTPHUIATENIbHO CKA3aThCsl HA JKU3HEAEATENbHOCTH M MPOJIYK-
TUBHOCTH TTOCJIC/THUX.

Panee ObLIO yCTaHOBJIEHO [2], UTO 1Js MpOpacTaHUsl CEMSH HEOOXOIUMBIM SIBJISIETCSI CUHTE3 CIIe-
UPHUECKUX OEIKOB, YIaCTBYIOIIUX Ha HAYaIbHBIX dTalax MpopacTaHus B MEepHoja HaOyXaHHsI, TPOKIIe-
BBIBAHUS, MOOMJIM3AIIMM 3allaCHBIX BEIECTB U, B YaCTHOCTH, 3aracHbIX OelKOB M Kpaxmaina. M3BecTHo,
YTO HanboJiee BAKHBIMHU TIOKA3aTEISIMU, XapaKTEPU3YIOIUMHE JICHCTBHE BEICOKUX TEMIEPATYp, SIBISIOTCS
pocToBble Mporecchl. CBEepXONTHUMaIbHas TEMIepaTypa 3aJepXKUBAeT MPOpACTaHUE CEMSIH U CHIDKAeT
CKOpPOCTBH POCTA 3aPO/IBIIIEBEIX KOPEIIKOB M MPOPOCTKOB. MaKcHMallbHAs pean3aiusi pOCTOBOTO MOTEH-
yajga KyJbTYpPHBIX pacT€HUI MpHU TOMNAJaHUU B YCJIOBUS aOMOTHYECKOTO CTpecca MOXET OBbITh OCy-
IIECTBJICHA ITOCPEJICTBOM HCIOIH30BaHUSI OMOJIOTHUECKH aKTUBHBIX BEIECTB, B YACTHOCTH PETYIISTOPOB
pocta [3]. OcoOeHHOCTBIO JeMCTBUS PETYIATOPOB pOCTa SABISETCA TO, YTO OHU, MHTeHCHUpUUUpPYs (u-
3HOJIOTO-OMOXMMHUYECKHE TPOIIECCH B PACTECHHSX, OJJHOBPEMEHHO MOBBIIMIAIOT YCTOHYNBOCTD MTOCIIETHUX
K cTpeccaM u Ooie3HsM [4].

B cBsi3u C BBIIECKAa3aHHBIM, IENIBI0 HACTOSIIETO MCCIIEOBAHUS OBUIO M3yYEHHE MPOIECCOB IMPO-
pacTaHusi ¥ MOOMJIM3ALMU PE3EPBHBIX BEUIECTB CEMSH Pa3IMYHBIX THOPHIOB KYKYpPY3bl, OJBEPTHYTHIX
BO3JICHCTBUIO CBEPXONTUMAIILHON TeMIlepaTypbl M OHMOJIOTHYECKH aKTHBHBIX BemiecTB u3 Linaria

genistifolia (reanctudonumosuaos).

MarepuaJbl 1 METO/bI
Cemena kykypy3sl rubpunoB 180MRS (P180) u 374MRf (P374), paznudaromuxcsi Cpokamu co3pe-
BaHUs, Pa3MEPOM CEMSH U YCTOMYHMBOCTHIO K Pa3IMYHbIM aOMOTHYECKUM CTpeccaM, ObLIN MOJIy4YeHBI B
Wncturyre pactenueBoactsa «llopymbensy» (Pecnybnuka Mongosa).
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[IpenBapuTensHO 3aMOYCHHBIE B BOJE Ha 24 yYaca ceMEHa IMOJBEprajii TEIJIOBOMY CTpecCy IpH
temnepatype S0°C B teuenue 30 munyt. [IpopammBanue ceMsiH IPOBOAMIIM B COOTBETCTBHUM C IMOJIOXKE-
HUSMH MEXIYHAPOIHBIX MpaBmi. KomudecTBO pe3epBHBIX BEIIECTB, MOTPaueHHBIX Ha Jbixanue (SMR,
r/€) pacCYUTHIBAIM CIETYIOIINM 00pa3oM:

SMR = SMU- (RMU + EMU + SMG),

rae: SMU - cyxas Macca ceMsiH 70 mipopactanus, r/ex; RMU - cyxas macca kopueid, r/en; EMU -
cyxasi Macca MpopocTKoB, I/eq; SMG - cyxast macca ceMsiH MocIe IpopacTaHus, I/e].

O} PeKTUBHOCTh MCHOIB30BAHUS PE3ECPBHBIX BEIIECTB JJISl MPOPACTAHUSA CEMSIH WM MeTabojuye-
ckyto apdexruBaOCTh (SME) onpenensuu cornacHo dpopmyie [5]:

SME = (RMU + EMU) / SMR

Kpome Toro, uccienoBanu BIUSHHE TEIJIOBOTO CTpecca ¢ OJHOBPEMEHHBIM NMPUMEHEHHEM TI'e€HH-
ctrdonro3ua0B (CyMMBI MPUIOMIHBIX TIIMKO3UIOB M3 Haa3eMHOW yactu pactenus Linaria genistifolia
(L.) Mill) B xonnenrpauun 0,001% Ha merabonmuyeckyio 3((HEKTUBHOCTh U W3MEHEHHE COJEPKaHHS
KpaxmaJia B ceMeHax KyKypy3bl. Cozepxanue Kpaxmaia onpeaessuii o MeToay JBepca [6].

Pe3yabTarsl U 00CyKICHTE

HavaneHas mabopaTopHas BCXOXKECTh CEMSH YKa3aHHBIX THOPHIOB OblIa pa3IUYHON U COCTaBIIsIIA
y P180 - 76,1%, y P374 - 94,67%. Ilocne TepmocTpecca BCX0KeCTh CeMsiH cHU3mach Ha 28,16% y P180,
ay P374 —na 33,8% 1o OTHOILIEHUIO K KOHTPOJIIO.

[Tpu BO3AEHCTBUM SKCTPEMAJIbHBIX TEMIIEPATyp HAOMIOJAI0TCS U3MEHEHUS B MOBPEXKICHHBIX KIIETKAaX,
3aTparkBarolIie SHEPreTUIEeCKUd OOMEH PacTeHWH, YTO HEMUHYEMO MPHBOIUT K OCIA0JICHUIO CHHTETHYE-
CKHX IpolieccoB. B xone uccienoBaHuii BbISIBICHO, YTO BBICOKAsl TEMIIEpaTypa HE TOJIBKO 3aIepKUBAET MPO-
pacraHue CeMsiH, HO U NOJABJIsieT POCTOBbIE Mpouecchl. [Ipyu 3ToM HaMM yCTaHOBJIEHO, YTO TEIJIOBOW IIOK
OoJiee OTpUIIATENIFHO CKa3bIBaeTCs HA KOPHEBOM CHUCTEMe, YeM Ha rpopoctke. CpemHss AMHA KOPEIIKOB T0-
cIie TepMocTpecca y 000uX THOPHUIOB YMEHBIIMIACH HA 3-5 CM IO OTHOIICHHUIO K KOHTPOITIO. JJ0CTOBEpHBIX
K€ U3MEHEHUH T10 JJIMHE MPOPOCTKOB He ObLI0 oTMeueHo. [Ipu stom y rubpuna P180 Bo Bcex ombITax a0 1
1ocJIe TepMUYECKON 00paOOTKU 3HAUMTENBHBIX Pa3JIMuMil CyXOil Macchl KOPEIIKOB, momy4eHHbIx u3 100 ce-
MSIH KyKypy3bl, He ObU10 omnpeneneHo. ¥ rubpuga P374 macca KOpemkoB mocie TepMOCTpecca B BOJHOM
OIbITE OKa3ajach HUXKe B 1,25 pa3, a npuMeHeHne reHUCTU(OTNO3UI0B B COUETAHUH C TEIUIOBBIM CTPECCOM
NPUBEJIO K CHI)KEHMIO IAHHOTO MapameTpa noutH 2 pasa (puc. 1).

4

3

2 = S

1

0 T T T

Bona Bopaa + TepmocTpecc I'enncrudgosnosuasl I'enncrudoanosuan +
TepMocCTpecc
OP180 HP374

Puc. 1. BnusiHue TeniaoBoro crpecca U reHUCTU(POINO3UI0B Ha CyXOH BEC KOPEIIKOB, T

IIpy pelcTBUM DKCTpEMalbHOM TEMIEpPATypbl pAcTEHUE HAXOAUTCA HaA Ipelese CBOMUX
(GYHKIIMOHATBHBIX, CTPYKTYPHBIX U SHEPTEeTHYECKUX BO3MOKHOCTEH. J1Jis1 BEDKUBAHHS B OTUX YCIOBHSIX
HEOOXOAMMBI MaKCHUMaJIbHO ObICTpas MoOwM3aius W (OPMHUPOBAHME 3AIMUTHBIX CHUCTEM, YTO
HEBO3MOJKHO 0€3 COOTBETCTBYIOIIETO dHEproodecnedeHus. Kpaxman siBisieTcss OCHOBHBIM OpTraHUYECKUM
COCTMHEHUEM, KOTOPOE MPOU3BOJUTCS PACTEHUSMH JJII HAKOIUICHUs! dHeprur. [Ipu 3TOM BBI3BIBaeMbIe
9KCTPEeMalIbHBIMH BO3ACHCTBUSIMH HapyIIEeHUs (HU3HOTIOr0-OMOXMMHUYECKUX IMapaMeTpoB TeM clialdee,
YeM BBIIIE YCTOWYMBOCTh PACTCHUH; Y KOTOPHIX M3MEHEHHE YPOBHS OOMEHa BEIIECTB MPH UTUTEIHHOM
BO3/ICHICTBUM HEOIArOMPUATHOTO (PaKTOpa, Kak MPaBUIIO, TPOUCXOANT OBICTPEE, HO MEHBIIIEC OTKIOHSICTCS
OT YPOBHS METa00JM3Ma TPH ONITUMATLHBIX YCIOBHSIX.
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B namem ciyuyae B mporiecce mpopacTaHust CeMsiH KYKypy3bl BO BCEX BapHaHTaX OTMedaeTcs yOblIb
KpaxMaiia, 4TO CBHJICTEIILCTBYET O €ro paclaje U MHTEHCHBHOM HCIONIb30BaHuH (puc.2). OmgHaKo y ru-
Oopuna P374, ornudaromierocsi xapoCTOMKOCThIO, KOJIMUECTBO KpaxMmasa B 3€pHE, MOCJIE TePMUUYECKOU
00pabOTKH, HE OTIMYAIOCH OT KOHTPOJBHOTO BapuaHTa. [Ipu 3TOM NpUMEHEHHE TeHHCTHU(OIUO3HIOB
CIIOoCOOCTBOBAJIO COXPAHEHUIO B 3€pHE JJaHHOTO ruOpuaa Ha 8% Oouble KpaxMasa 1o CpaBHEHUIO C BO/I-
HBIM KOHTPOJIEM, TO €CTh UCIOJIh30BAHUE 3allaCHBIX BEUIECTB /Ui dHeproodecneueHus y P374 uner men-
nennee. ['ubpuay P180 Ha nmpopacranue u BOCCTaHOBJIEHHUE MOCIIE TEPMOOOPAOOTKH TpeOoBaIoCh 00IIb-
IIe SHEPTUH, IOITOMY COJIEpKAHHUE KpaxMmalia Kak B BOJIHOM BapuaHTE, TaK U C MPUMEHEHHEM T'€HUCTH-
dommo3uaos Obu10 HUXKE HA 20% 1 24,5% (puc.2).

TI'ennctudgoano3nasl + TepMmocTpecc

I'ennctudgoano3nab

Boaa + TepmocTpecc

i

Boaa

HP 374 @P 180 0 20 40 60 80 100

Puc. 2. Bnusiaue reHucTudoIMo3uI0B B COUCTAaHUH C MTOBBIIICHHONW TEMIIEPAaTypOi Ha COJIepIKaHNe
KpaxMaja B 3epHE KyKYypY3bl.

HccnenoBanus Mokasaid, 4TO JUIsl POCTa 3apOJBIIIEBBIX KOPEIIKOB PACXOAYETCS 3HAYMTEIbHO
OoJibllie pe3epBHBIX BellecTB (26,46-33,22%), yem Ha paszButue npopoctkos (17,01-20,49%). Cymmap-
Hasl J10JI1 PE3EpPBHBIX BEILECTB HOCHEpMa, KOTOPYIO MCIOJB3YIOT TMOPUABI ISl pocTa KOpHEH U Impo-
POCTKOB B KOHTpOJIE, BapbupoBaia B npenenax 47-52%, ocranpHbie BeniecTa (48-63%) Oblu M3pacxo-
JIOBaHBI Ha JIbIXaHue B Ipolecce npopactanus (puc. 3). Ilocie TemnoBoro crpecca y u3ydyaemblx Tuopu-
JIOB CyMMapHasi JI0JIsl pe€3€pBHBIX BEILIECTB, UCIOIb30BaHHAs ISl POCTa KOPHEW M POPOCTKOB, YBEINYH-
nack Ha 2-11%. IIpu stom y rubpuna P180 nanHbIil mapameTp yBenuuuics B 2,2 pasza, 4TO CBUAETENb-
CTBYET 0 0o0Jiee MHTEHCUBHBIX IIPOIIECCaX POCTa.

100

80

60

40
NN

0
| 1 1l v | 1 i v

P180 P374
DI[O.]'ISI Pe3€pBHBIX BelIeCTB, HCITOJIB30BAHHBIX /ISl JHEPreTUYeCKOro nmoJaAep:xaHus nmpopacranus
O JToJ1s1 pe3epBHBIX BelIEeCTB, HCIOJIB30BAHHBIX /IJIsI POCTA MPOPOCTKOB
.HOJIH PE3€PBHLIX BCIIECTB, HCITOJb30BAHHBIX AJId POCTa KOPEUIKOB
Puc. 3. Ucnonb3oBaHue PE3CPBHBIX BEIICCTB MJISA IPOPACTAHUA CCMAH:
| - konmponw, Il — koumpons+mepmocmpecc, Il — onvim - cenucmugponuosudvi; IV — onvim - eenucmugonuo3u-
Ovl+mepmocmpecc

VY rubpuna P374, o6nanaroniero ycToidyMBOCThIO K MOBBIILIEHHONW TeMIepaType, TEIIOBOM IIOK He
BBI3BaJI 3HAUUTEIHHOTO MOBHIIICHUS METa00INYeCKO akTUBHOCTH. [IpenBaputensHas o0paboTka ceMsiH
KYKYpy3bl TeHUCTU(OTNO3UIaMU Takke criocobcTBoBasia 6osiee 2(h(PeKTUBHOMY PacXO0BaHUIO PE3epPB-
HBIX BEIIECTB MPOPOCIIMMHU CEMEHAMU TEeCTHPYEMBIX T'MOPHIOB, MOJBEPIIINXCS BO3JEHCTBHIO CBEPXO-
NTUMAaJIbHON TeMIepaTypsl (puc. 3).

Crnenyer OTMETUTH, YTO MPUMEHEHUE TeHUCTU(OIHO3UIOB CIIOCOOCTBOBAIO YBEIUYCHHUIO METa00-
nudeckoit dpdexruBHOoCcTH Yy THOpHAa P180 mocie TemmoBoro crpecca moyt B 2 pasza, a y P374 — numn
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Ha 18-22% (puc. 4). Takum oOpa3om, BIUSHUE TEHUCTHU(POIUO3UIOB CYIIECTBEHHEE MPH 00pabOTKe Me-
Hee YCTOWYUBBIX K TEIUIOBOMY CTpecCy THOpUIOB.

I'enucTudonauo3uasl + TepMocTpecc #' | ,_—||_|
A R— M
! T |

Boaa + TepmocTpecc

Bona

0 0,5 1 1,5 2 2,5 3
HP374 OP180
Puc. 4. DpexTHBHOCTD NCTIOIB30BAHUS PE3EPBHBIX BEIIECTB JJIsl IPOPACTAHUS CEMSH.

BrIBoabI
W3yueHo BosfeiicTBue MOBbIIeHHON Temmeparypsl (50°C) Ha 1aGOPaTOPHYIO BCXOXKECTh CEMSH
KyKYpy3bl THOPHJIOB, B PE3yJIbTaTe YEr0 YCTAHOBJICHO CHMIKCHUE JTAHHOTO IMOKA3aTelis IS M3y4aeMbIX
ruopuaoB 10 34%. BrIsABIEHO 3HAUUTENBHOE BIMSHHUE TEIUIOBOTO CTPECCa HAa POCT 3apOIBIILIEBBIX KOP-
Heil. OnperenieHa CTENeHb MCIOIb30BaHHUS PE3CPBHOIO KpaxMaya Mpu TEIUIOBOM CTpecce M 00paboTke
CeMsIH PacCTBOPOM CYMMBI reHUCTH(oMo3ua0B. [Toka3zaHo, 4TO ¢ HOMOIIBIO MPEaBAPUTEIBHON 00padoT-
KU CeMsiH OMOJIOTMYECKH aKTHBHBIMU BemiecTBamu 13 L.genistijolia mosiBisieTcsi BO3MOXKHOCTh CHSTh

YCHETEHHE POCTa, BBI3BAHHOE IOBBIIICHHOH TEMITEpaTypO.

ABTOpBI BBIpaXXalOT NMPHU3HATEIBHOCTh KOJUIEKTUBY MHcTuTyTa PacrenmeBosictBa «llopymbGenb» (Pec-
nyonuka MoiijoBa) 3a MpefoCTaBICHHbIE JUIsl UCCIIEI0OBaHUI ceMeHa KyKypy3bl. PaboTa BbllojiHEHA B
pamkax ['ocynapcrBennoit [Iporpammsr Ne 20.80009.7007.07 npu ¢uHancoBoi noanepxke Harpmonans-
Horo ArentcTBa o MccnenoBanusam u Pazsuturo Pecriybnuku Modosa.
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CZU:631.5+551.583 5 https://doi.org/10.53040/gpph7.2021.05
UNELE OPORTUNITATI DE ADAPTARE SI DEZVOTARE A AGRICULTUR-
I1 IN CONTEXTUL SCHIMBARILOR CLIMATICE

Botnari Vasile
Institutul de Genetica, Fiziologie si Protectie a Plantelor, Chisinau, Republica Moldova
e-mail: vasile.botnari@igfpp.md

Abstract

The Republic of Moldova is in the area of risky agriculture. Limited land and water resources make
the food supply vulnerable to extreme weather conditions during the year. In order to increase agricultural
production, it is necessary to implement investments in the material - technical and research base, to re-
store the irrigation system. Climate change can lead to a decrease in the productivity potential of many
crops, requiring a revision of crop rotation with the determination of risk areas, a revision of the spectrum
of diseases and pests with the continuous updating of plant protection systems.

Key words: Agriculture, climate, land resources, science, investments, vegetable and irrigation.

Agricultura Republicii Moldova, ca una din principalele ramuri ale economiei nationale, se afla in
export a produselor agricole. Asigurarea unor recolte sporite, de calitate corespunzatoare la costuri redu-
se, in diferite conditii climatice si forme de gospodarire, necesitd cunostinte tehnologice si economice
profunde pentru valorificarea mai rationala a resurselor naturale, selectarea si exploatarea eficienta a soi-
urilor si hibrizilor de culturi agricole, mentinerea si sporirea fertilitatii solului.

Incilzirea globala face agricultura mai vulnerabild, in primul rand, prin deficitul de umiditate pentru
dezvoltarea normala a plantelor si formarea recoltelor. Conditiile climatice din ultimele decenii demon-
streazd ca din an in an se maresc perioadele de secetd si frecventa acestora, factor care deja se rasfrange
negativ asupra, productivitatii solului si culturilor agricole. Conform datelor serviciului meteorologic re-
publican secetele din anii 2019 si 2020 au avut durate de peste 100 de zile afectand puternic procesele de
formare a recoltei la toate culturile, in deosebi celor cerealiere, de soia, floarea soarelui, porumb, sfecla de
zahar, ingreunand si retinand infiintarea culturilor de toamna grau, orz, triticale, rapita etc.

In istoria agriculturii din regiunea noastri caracterizati printr-un climat continental, seceta si deficitul
de umiditate au provocat in repetate randuri calamitati ecologice si sociale de amploare, care sau soldat cu
consecinte grave asupra multor generatii. In memoria unei parti a populatiei bastinase, mai avansate in
varsta, inca nu au putut fi sterse efectele ingrozitoare cauzate de seceta anilor 1946 — 1947, calvarul si
pierderile de bunuri si vieti omenesti, dezastrul si greutatile care au urmat in perioada urmatoare.

Actualmente, datoritd cooperarilor la nivel regional si global, consecintele secetei asupra securitdtii
alimentare pot fi diminuate esential, mai grav este faptul cd amprenta celor intdmplate nu a servit si nu
serveste drept lectie pentru viitor. Ministerul Agriculturii, care a elaborat si aprobat diferite versiuni a
Strategiei de Dezvoltare a Agriculturii, nici de cum nu a luat in calcul tendintele incalzirii globale.

Este stiut cd unul din factorii acestor schimbari prezintd incélzirea progresiva a climei la nivel global.
In prezent sunt elaborate mai multe prognoze realizate in baza modelelor de simulare, care demonstreazi
ca odata cu cresterea temperaturii medii anuale, in Europa, se prognozeaza si o crestere a numarului de
zile toride, intensitdtii si duratei conditiilor de secetd, ceea ce poate sd conducd pe viitor la inrautatirea
regimului de umiditate a solului si la o crestere a frecventei secetelor pe intreg teritoriul republicii.

Prin asezarea geografica teritoriul Republicii Moldova se include in regiunea cu umiditate insufi-
cientd. In conformitate cu cel de-al Ill-lea Raport National privind implementarea Conventiei Organizatiei
Natiunilor Unite pentru combaterea desertificarii, Republica Moldova este caracterizata ca o zona geogra-
fica uscata - sub umeda cu un coeficient hidrotermic de 0,50 — 0,65. Seceta conduce treptat la intensifica-
rea proceselor de desertificare a terenurilor si la diminuarea capacitatii de mentinere a productivitatii cul-
turilor agricole [1].

In astfel de conditii substituirea argumentelor stiintifice referitor la necesitatea adaptarii agricul-
turii la schimbadrile climatice, cu declaratii politice lipsite de continut, vor majora vulnerabilitatea sec-
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torului agrar, punand sub semn de intrebare securitatea alimentara, dezvoltarea economica si sociala, in
deosebi la sate. Drept dovada serveste insusi faptul ca in conditiile anului 2020, cu temperaturi extremale,
lipsd de umiditate si alte hazarduri cauzate de incalzirea globala a climei nu au fost evidentiate solutii
adecvate situatiei. In lipsa unor recomandari stiintific argumentate eforturile si buna intentie a fermierilor
de resemanare a suprafetelor recultivate, nu sau soldat cu cazuri de succes, conducand doar la cheltuieli
suplimentare, epuizare financiara si morala, transforménd astfel sectorul agrar intr-o zona cu risc sporit
pentru afaceri.

Consecintele secetelor au un caracter socioeconomic nefavorabil si asupra mediului ambiant, con-
ditionand degradarea solului, scdderea productivitatii culturilor agricole, reducerea resurselor acvatice etc.
[4]. Aderarea la Conventia ONU pentru Combaterea Desertificarii prevede elaborarea strategiilor locale
pentru diminuarea efectelor cauzate de secetd. In acest context elaborarea unei strategii Nationale de
adaptare a sectorului agricol la efectele incalzirii globale, perfectionarea tehnologiilor de udare pentru
diferite culturi, utilizarea rationala a resurselor de apa pentru irigare, sunt de o importanta incontestabila.
Insuficienta resurselor acvatice si sinecostul Tnalt la irigare sunt motive evidente care accentueaza necesi-
tatea elaborarii recomandarilor de minimizare a consumul de apa la udare majorand eficienta acesteia la
formarea unei unitati de productie agricola.

Concomitent cu efectele pozitive exprimate prin sporirea recoltei, in procesul de exploatare inde-
lungata, cernoziomurile si alte tipuri de sol in conditii de irigare, pot fi supuse unui sir de consecinte
negative cum ar fi:
solonetizarea (acumulare de sodiu);
salinizarea (acumulare de saruri);
destructurarea si compactarea secundara;
ridicarea nivelului apelor freatice (inmlastinirea);
intensificarea proceselor de dehumificare (pierderi de humus), etc.

Astfel de procese negative s-au depistat inca in anii 1970-1990. Irigarea cernoziomului obisnuit cu
apa mineralizatd din bazinul acvatic lalpug, Taraclia in perioada anilor 1980-1985, a condus la saliniza-
rea moderata si pe alocuri puternica a solului. Suprafata afectata a constituit circa 3000 ha. Ca rezultat
capacitatea de obtinere a productiei agricole pe aceste terenuri a diminuat cu 30-50%.

Actualmente suprafata terenurilor irigate in Republica Moldova s-a redus de la 310 mii ha in perioada
anilor 80 al secolului trecut, pana la 7 mii ha [2], sau de zeci si zeci de ori, in acelasi timp productivitatea
culturilor irigate fiind destul de modesta.

Deoarece 1n ultimele trei decenii a fost sistata activitatea Institutului de Cercetéri in domeniul Apelor,
practic nu s-au efectuat cercetari in domeniul agriculturii irigate, in deosebi in legumicultura si fitotehnie.
Pe parcursul ultimilor ani au fost infiintate plantatii de culturi multianuale in conditii de irigatie fara eva-
ludri si asistentd stiintifica corespunzatoare cerintelor actuale fatd de protectia mediului, argumentare
agronomicd si economicd. La cultivarea legumelor, in plantatiile de vii si livezi se utilizeaza de regula,
apa pentru irigare din surse locale, care deseori nu corespunde cerintelor de calitate pentru irigarea cerno-
ziomurilor; lipsesc reglementari tehnice privind determinarea ,,Pretabilitatii solului si a apei pentru iriga-
tie”; recomanddri de buna practica actualizate pentru culturile agricole pe diferite tipuri de sol si terenuri
irigate. In acest aspect sunt necesare studii complexe privind calitatea solului, apei, starii functionale a
plantelor, tehnicilor si tehnologiilor de irigare, etc. Realizarea unor investigatii stiintifice n directia per-
fectionarii tehnologiilor de irigare, actiunea acestora asupra fertilitatii solului, productivitétii plantelor si
eficientei economice ar impulsiona dezvoltarea irigatiei si obtinerea unor recolte garantate.

Schimbarile climatice pot conduce la o diminuare a potentialului de productivitate a multor culturi agri-
cole, impunénd o revizuire a rotatiei culturilor cu determinarea zonelor de risc, la revizuirea spectrului de
boli si ddunatori cu actualizarea continua a sistemelor de protectie a plantelor. Insuficienta resurselor ac-
vatice si sinecostul inalt al componentelor si lucrarilor la irigare sunt motive evidente care accentueaza
necesitatea elabordrii recomandarilor de minimizare a consumului de apd la udare, majorand eficienta
acesteia la formarea unei unitati de productie agricola. Este necesar de mentionat ca aceste momente nici
odata, nici intr-un fel nu au fost abordate la nivelul organelor superioare ale statului. Cu toate ca in sirul
reformelor produse de guvernele “profesioniste” au fost comasate ministerele agriculturii si mediului. La
momentul actual nu este clar, cine, cand si cum va monitoriza si va aprecierea calitatile solurilor si a apei
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pentru irigare, cine va elabora setul de recomandari capabile sa contribuie la ameliorarea situatiei econo-

mice, sociale si ecologice in mediul rural, prin mentinerea si ridicarea fertilitatii solurilor, sporirea pro-

ductivitatii agriculturii irigate etc.

Unele prognoze efectuate de specialisti ne avertizeaza ca spre jumatatea secolului actual frecventa
anilor secetosi n zona noastra va creste de 3 ori. Aceste scenarii sceptice chiar si la nivel de prognozate
trebuie sa ingrijoreze constiincios nu numai pe oameni de stiintd dar i conducerea tarii, intreaga socie-
tate si nu in ultimul rind mediul de afaceri.

Rolul stiintei in dezvoltarea sectorului agrar este indiscutabil, in special al biologiei, geneticii si
amelioririi, fiziologiei si protectiei plantelor. In acest context mentionim ca daca secolul trecut a fost al
fizicii si mecanicii, care au impulsionat reorganizarea calitativd a industriei, apoi 1n secolul XXI, se pre-
vede o dezvoltare mai vasta a stiintelor biologice — biologia generala, biologia moleculara, genetica, bio-
tehnologia, fiziologia, fitotehnia etc. Dezvoltarea prioritara a stiintelor naturii este conditionatd nu numai
de necesitatea Securitdtii alimentare, intensificarii producerii si sporirii eficacitatii agriculturii, dar si a
bunastarii omului.

Evaluand rolul stiintelor fundamentale si aplicative in sporirea eficacitétii sectorului agrar este
necesar sa fie evitate extremele, deoarece, nu o singura datd, sub diferite unghiuri de vedere inclusiv si de
persoanele cu responsabilitate publicd, au fost expuse viziuni gresit inspirate in mass-media, punand sub
semn de Intrebare rolul si insemnatatea stiintei in dezvoltare economica si sociala. Afirmatii de ne intalnit
in tarile in care deciziile de dezvoltare prioritard a agriculturii sunt luate in baza argumentelor stiintifice,
fara implicarea asa zisilor “profesionalisti”, in inele cazuri fara suficientd experienta si studii in domeniu.

Deoarece stiinta fundamentala, rezolva probleme cardinale, rezultatele obtinute necesitd o verificare si
aprobare in timp, si nu pot fi implementate imediat in producere. O alta extrema consta in supraaprecierea
posibilitatilor stiintelor aplicative. Rolul institutiilor ramurale 1n rezolvarea problemelor practice si asis-
tenta stiintifica in sectorul agricol [3], in acelasi timp nimeni nu pune la indoiala faptul, ca crearea de noi
soiuri, hibrizi, tehnologii etc. este imposibila far a recurge la realizirile stiintelor fundamentale. In con-
textul celor expuse este necesar de mentionat ca din lipsd bazei material-tehnice, mijloacelor financiare si
specialisti, la moment asistenta stiintificd in sectorul agrar este departe de a solutiona multiplele intrebari
cu care se confruntd fermierii in diferite situatii pedo-climatice si de producere. In sensul eficientizarii
argumentelor expuse cercetdrile in domeniul agricol trebuie sa se alinieze cercetarilor europene si inter-
nationale pentru rezolvarea urmatoarelor aspecte:

» Utilizarea metodelor neconventionale, bazate pe biologia moleculara, inginerie genetica si biotehnolo-
gii, pentru reducerea duratei de creare a soiurilor noi, cu productie si calitate sporita (pe scopuri de fo-
losintd), cu rezistenta la boli, ddunatori si conditiilor de stres;

» Utilizarea biotehnologiilor pentru reducerea duratei de multiplicare a soiurilor noi si producerea mate-
rialului semincer liber de infectii virotice, boli si daunatori;

» Perfectionarea metodelor de prognozare a bolilor si daunatorilor, precum si stabilirea masurilor de pre-
venire si combatere a acestora;

» Elaborarea si promovarea unui sistem integrat de fertilizare, combatere a buruienilor, bolilor si dauna-
torilor care sd permitd reducerea cantitatilor de ingradsaminte chimice si pesticide, in vederea reducerii
poludrii mediului si produselor agricole; diversificarea formelor de valorificare si procesare in functie
de cerintele consumatorilor.

Necesitatea atragerii structurilor din business in mentinerea si dezvoltarea cercetarilor este prob-
lematica si datorita starii deplorabile a agriculturii ca rezultat al parcelarii terenurilor. Daca in tarile eco-
nomic dezvoltate reformarea sectorului agrar a suportat schimbari organizatorice in scopul concentrarii si
specializarii productiei agricole, la noi, desi In trecut au fost intreprinse eforturi pentru a crea complexe
lor stiintifice, ne-am reintors cu mai multe decenii, divizand producerea materiei prime de industria de
procesare, achizitionare, comercializare si export. Astfel spus taranii improprietati au fost lasati la voia
sortii, dandu-le dreptul doar sa produca pentru bunastarea altora. Consecintele acestei politici sunt evi-
dente, intr-o perioada comparativ scurtd am distrus multe fard a reconstrui ceva bine gandit. Astizi prob-
lema crearii structurilor de producere, bazei material-tehnice si social-economice de integrare agro-
industriald a devenit una dintre cele mai actuale, domeniu unde deja activeaza structuri de afaceri. Ac-
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tualmente in republicd se importa, comercializeaza si se utilizeaza utilaje pentru irigare fara a fi testate si
elaborate recomandari stiintifice in dependentd de intensitatea udarilor, teren, tipul de sol specii de
plante etc. Din an 1n an se maresc suprafetele irigare prin picurare cu administrarea apei si fertilizantilor
la suprafata si prin interiorul solului, fara a se tine cont de concentratia si continutul sarurilor in apa si
posibilele consecinte asupra solului pe viitor. Mentionam ca pe parcursul a trei decenii nu s-au efectuat
cercetdri 1n elaborarea unor tehnici si tehnologii de irigare a culturilor agricole in conditii de subasigurare
cu apa. Prescriptiile si regimurile tehnice de udare elaborate pentru masinile de irigare construite in fosta
Uniune Sovietica: ,,Voljanca”, “Cubani®, "Dnepr*,”DDA-100MA”, “KI1-50" si altele nu se refera la ac-
tualele tipuri de masini si utilaje folosite pentru irigare.

Pentru utilizarea eficientd a potentialului biologic al noilor soiuri si hibrizi performanti, resurselor
pedo - climatitice, acvatice si tehnologice, sistemelor si utilajelor moderne de irigare, este oportuna elabo-
rarea si implementarea unor proiecte-pilot in scopul desfasurarii unui ciclu de investigatii stiintifice in
acest domeniu cu parteneri de afaceri cointeresati in dezvoltarea businessului agricol prin cercetare. Lo-
turile demonstrative vor servi drept baza pentru organizarea unor scoli-seminare pentru fermieri si alte
categorii de producatori.

Cercetdrile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.03 “Valorificarea
eficientd a resurselor genetice vegetale si biotehnologiilor avansate in scopul sporirii adaptabilitatii
plantelor de culturd si schimbarile climatice”, finantat de Agentia Nationala pentru Cercetare si Dezvol-
tare.
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Abstract

Applied two preparations of alginite formed from natural bituminous rock alginite in 4 different
variants into the soil (granular forms) and spraying on leaves (extracts) in 2 cultivars of Solanum lycoper-
sicum L. resulted in reduced production traits on plants and fruits, increased or decreased accumulation of
macro and microelements content in plants and fruits and by increasing the antioxidant activity of the
fruits compared to the control variant without alginite.

Key words: alginite, bituminous rock, preparations, Solanum lycopesricum, fruits, macro- and mi-
croelements, antioxidant activity

Introduction

Alginite, as an organic-bituminous rock, originates mainly from the bodies of dead algae (from the
Latin algae). It formed as a rock during various geological periods, especially those that gave algae opti-
mal conditions for growth and reproduction. Post-volcanic crater lakes or swamps were sites where al-
ginite arising [18]. The first research and its practical use with bituminous rock in the Gerce region is in
Hungary. Alginite from Hungary became the subject of follow-up research [14]. An economically im-
portant deposit of alginite was also located in Slovakia in Maar near Pincina village northeast of the town
of Lucenec [18]. The exploitation of alginite from the deposit is only in the beginning stage. Nevertheless,
alginite has become an important research object even in the conditions of Slovakia at the Geocomplex
research workplace [12, 9, 10, 5], University of Veterinary Medicine and Pharmaceuticals in KoSice, [13,
16], Technical University of Zvolen [6, 3], National Agriculture and Food Centre — Soil Science and
Conservation Research Institute [2]; State Geological Institute of Dionyz Stur [1]. Natural and modified
alginite has unique effects on plants, animal organisms, soil, water and solving other current environmen-
tal problems [5].

Materials and methods

Object of the experiment — cultivar of tomato Denar (D) — late ripening of fruits, high yield of juice,
used for manual and mechanized fruit picking, Odeon (O) — semi-early cultivar suitable for ketchup preparation.

Experimental location — Slovakia, Nitra; Evaluated parts of plants — plants, fruits.

Tested innovated alginite products in following variants: V1 — C (COO and COD) - control
variant without alginate; V2 (KV101 — 3, and PV1D1 — 3) curative treatment with 0.2% AUZ solution
(ultrasound-treated alginite); V3 (PK201-3, and PK2D1-3) preventive treatment with 04% AUZ solu-
tion (alginite treated with ultrasound); V4 (PV301-3 and PV3D1-3) AUZ powder treatment (ultrasonic
treated alginite); V5 (PK401-3 and PK4D1-3) treated with ALGEX 4 (30ml.I"Y); Application of alginite
preparations - curative (K) during plant vegetation.

Determination of macro and microelement content — AAS-AMA Atomic absorption spectrometry.

Determination of antioxidant analysis of fruits — DPPH method (Brand-Williams et al., 1995).

Results and discussions
The application of alginite preparations to tomatoes in all variants (V2-V4) resulted in a reduction
in plant weight as well as a reduction in the average fruit weight compared to the control variant (Table
1). This effect can be considered both negative and positive.
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Table 1. Comparison of applied preparations of alginite in the form of variants on plant weight and fruit
weight of the cultivars Solanum lycopersicum L. LSD test, a — 0,05

Variants Weight of plant (g) 1 2 3 Variants Weight of fruit (g) 1 2 3
V5 2236.942 Fkxk V2 61.633 Fhxk
V2 2624.657 Fkkk | kkkk V3 63.365 Fkkok
V4 2688.788 Fkkk | kkkk V5 68.533 Fkkk
V3 2896.000 ko \VZ! 68.830 Fkkok
V1 4618.813 ek V1 73.000 ekkek

Table 2. Comparison of the determined lowest and highest contents of tested macro- and microelements
in the dry matter of parts of plants of the cultivar Denar of Solanum lycopesricum

Dry matter of stems

a) The lowest values of the content of evaluated macro and microelements were determined for the variants

KOD (5) KV1D (4) KV2D (1) KV3D (4) KV4D(3) KV5D (3)
P-Al-Cu-Sn-Zn K-Hg-Cr-Ni Se Ca-Na-S-Mn Co-Fe-Sb Mg-Si-N
b) The highest values of the content of evaluated macro and microelements were determined for the variants
KOD (3) KV1D (1) KV2D (11) KV3D (2) KV4D(2) KV5D(2)
Na-K-Co Se Ca-Mg-S-P-Al-Cu-Fe- Hg-Si Hg-Zn Sb-Sn
Mn-Cr-Ni-N

Dry matter of leaves

a) The lowest values of the content of evaluated macro and microelements were determined for the variants

KOD (2) KV1iD KV2D KV3D (3) KV4D (5) KV5D (11)
S-Cu - - Ca-Mg-N Na-K-Se-Zn-Pb P-Al-Co-Fe-Hg-Li-
Mn-Sc-Si-Cr-Ni
b) The highest values of the content of evaluated macro and microelements were determined for the variants
KOD (1) KV1D (14) KV2D (1) KV3D KV4D (3) KV5D (2)
Hg Mg-Na-P-Al-Co-Cu-Fe-Li- Si - Ca-S-Se K-N

Mn-Zn-Sc-Cr-Ni-Pb

Dry matter of fruits

a) The lowest values of the content of evaluated macro and microelements were determined for the variants

KOD (4) KV1D (6) KV2D (1) KV3D KV4D(2) KV5D (4)
Cu-Mn-Sn-Zn Mg-Na-K-S-P-N N - Al-Si Ca-Fe-Sn-Ni
b) The highest values of the content of evaluated macro and microelements were determined for the variants
KOD (1) KV1D (2) KV2D (3) KV3D (2) KV4D (1) KV5D (6)
Si Ca-Sn Al-Zn-Ni Fe-N P Mg-Na-K-S-Cu-Mn

N IIII Illlllll
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Figure 1. Comparison of dependences between aluminium and chromium content expressed by correla-
tion coefficients according to Pearson’s correlation analysis of innovated alginite products in individual
plant parts of tested cultivars Odeon and Dendar within evaluated variants.

Figure 2. Comparison of dependences between silicon and aluminium content expressed by cor-
relation coefficients according to Pearson’s correlation analysis of innovated alginite products
in individual plant parts of tested cultivars Odeon and Denar within evaluated variants.
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Figure 3. Antioxidant activity of preventively (P) treated fruits of tomato cultivars Odeon and Denar in
aqueous extract after application of various developed alginite products (PV1 - PV4).

Improves seed germination, plant | Stabilization of probi- | Increases the yield and pro-
growth and development otic preparations duction of plant parts
Kovar et al., 2021, Tuzinsky et al., 2015 Slykova etal., 20]6 Kadar et al., 2015

It allows the retention of water in
the soil and the gradual supply of
water to plants
Bublinec and Gregor, 1997

It degrades the decomposi-
tion of pesticide and drug
residues in water
Guhl et al., 2018; Kropp et al.,

2021
Improves fertility and microbiologi- | Retains nutrients in Stabilizes microorganisms
cal properties of soils the soil in animal organisms
Goméryova et al., 2009 Wass et al., 1997 Strompfova et al., 2018

Figure 4. Summary of some determined effects after application of natural or modified alginite according
to the literary data.

The results of the experiment showed that the application of alginite preparations significantly and
specifically affected the accumulation of macro- and microelements in the roots, stems, leaves and fruits
(Table 2). Compared to the control variant (V1), the accumulation of the content of some macro- and mi-
croelements was significantly reduced, and in some cases increased.

By evaluating the correlation dependence between the content of tested macro-and microelements
in tomato plants, we also determined significant differences. The results indicate a very interesting corre-
lation between the silicon and aluminium content (Figure 2) and the aluminium and chromium content
(Figure 1). We do not provide further results.

The application of alginite preparations was proved by an increase in antioxidant activity in aque-
ous extracts, which is also documented in the presentation in Figure 3.

The reduction in biomass production is significant with a reduction in nutrient depletion from the
soil. The formation of lower weight fruits results in an improvement in their quality (Figure 3).

The knowledge obtained from the experiment contributes and complements the knowledge of oth-
er authors about the significant effects on the production and quality of plants, the improvement of water,
soil and the solution of many other current problems.

Conclusions

By applying the formed preparations from natural bituminous rock alginite to tomato plants, the ef-
fects on reducing the weight of plants and fruits were confirmed in experiments. Other effects were mani-
fested by a significant change in the accumulation of macro and microelements in the roots, stems, leaves
and fruits. Application with alginite resulted in an increase in the antioxidant activity of the fruit. It is very
difficult to justify the determined effects of the application of alginite to tomato in this experiment as well as
many other significant effects determined by other authors on other plant species and in other areas.

It is very likely that these effects of alginite are manifested due to its content of more than 70 mac-
ro and microelements in its composition. A positive component of alginite is also the favourable content
of humates. A priority feature of natural alginite is also the high binding of water, which plants can grad-
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ually take in dry conditions. The least knowledge is about the content and composition of the organic
component alginite, which requires many further experiments.
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ACCUMULATION AND CELL VIABILITY OF CALLUS AND CELL AGGRE-
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Abstract

As a result of determining the resistance to the action of different negative temperatures of callus
cells and cellular aggregates of Rhodiola rosea, it was shown that after exposure of callus to -8°C, only
52% of the cells survived. In the case of exposing the experimental variant of R. rosea cell aggregates to -
8°C, the value of cell viability was 68%. This suggests that the frost tolerance of cell aggregates is higher
than that of callus cells, which indicates that the stress factor to be tolerated is higher, the lower the de-
gree of organization of the biological system.

Key words: Rhodiola rosea L., callus, cell aggregation, negative temperatures, viability.

Introduction

The culture of plant cells and tissues is an important tool for fundamental research in plant bio-
chemistry. The available methods ensure the regeneration of differentiated cultures (whole plant, plant
organs) and dedifferentiated (callus, cell aggregates and suspensions, protoplasts). Dedifferentiated cul-
tures are useful for studying tissue- or organ-specific biosynthetic pathways, which are not always ex-
pressed in differentiated cultures. The latter are convenient for large-scale production of secondary me-
tabolites, the investigation of processes at the cellular and molecular level, offering the advantage of a
simplified model system for studying the regulation of vital processes in plants [4].

One of the main environmental factors that determine the survival of plants in a given habitat is
temperature. Temperature changes cause changes in the metabolic processes in the plant cell, and exces-
sively high or low temperatures cause stress, damage or even death of plants. Depending on the species,
the range of favorable temperatures for plant growth and development is between 10 and 35°C. Tempera-
tures above 35°C and below 5 - 4°C are considered as temperatures of the critical transition threshold
from favorable to unfavorable conditions [9].

It is known from the literature that cells from cell suspension cultures acclimate to cold develop-
ing high tolerance to frost [4]. Cold plant acclimation involves various physiological and biochemical
changes, such as cessation of growth, reduce in water content, accumulation of abscisic acid, changes in
cell membranes, synthesis of sugars or cryoprotective proteins, allow to avoid frost damage [2, 7]. Under
natural conditions of high altitude, during the vegetation period Rhodiola rosea L. plants are often subject
to the influence of low and even negative temperatures. In previous research we have shown [1] that after
the application of low positive temperatures, at the stage of transition to the stationary phase the percent-
age value of the callus growth index of R. rosea registers an increase of over 40% compared to that char-
acteristic for the control variant. Considering that in natural habitats R. rosea plants grow in harsh and
accidental climatic conditions, including extreme temperatures, we aimed to determine the resistance of
callus cells and R. rosea cell aggregates to the action of various negative temperatures. The general objec-
tive of the research is the influence of short-term negative temperatures on the accumulation of biomass
and the viability of callus cells and R. rosea cell aggregates.

Materials and methods

Callus induction was performed from the leaves of sterile plants of R. rosea L. Leaf segments
were inoculated on Murashige-Skoog (MS) medium [3], namely 0,6% agar supplemented with 1,5 mg/L
BA and 0,5 mg/L NAA, and placed in the culture chamber with a photoperiod of 16 hours and 8 hours in
the dark, light intensity of 2000 Ix. To maintain the callus, every 40 days of cultivation callus fragments
weighing about 2 g are transferred to fresh MS medium with the same composition.
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In order to obtain the cell aggregate culture, 2 g of 20-day-old callus fragments were inoculated on
the base medium MS - liquid (without agar), supplemented with 1.5 mg/L BA and 0.5 mg/L NAA. The cul-
tivation vessels were placed on a shaker at 75 rpm in the cultivation chamber. To maintain the culture, every
20 days of culture, the cell aggregates were transferred in fresh MS medium.

For testing the short-term action of negative temperatures, the cultivation of callus and cell aggre-
gates was performed at the temperature regime of +26°C (control) and exposure to -16°C, -14°C, -12°C, -
8°C, -4°C for 8 hours (experimental variants) on the 20" and 12" day, respectively, after the passage (at
the beginning of the exponential growth phase).

The determination of the viability of callus cells and cell aggregates of R. rosea was performed by
UV-VIS spectrophotometric method at 660 nm [5].

The results obtained using the methods presented above were statistically processed, determining
the arithmetic mean, standard deviation, coefficient of variation and degree of correlation R? by comput-
erized methods.

Results and discussions

Evaluating the viability of cells, after exposure to negative temperatures (-8°C, -12°C, 14°C and -16°C)
for 8 hours, their resistance to shock caused by short-term exposure to these temperatures was determined.
Cell viability was expressed in % compared to control (callus cells that were not frozen). Data on the action of
negative temperatures on cell viability (%) and accumulation of R. rosea callus biomass on solid medium are
presented in Fig. 1-3. From the pictures shown in Fig. 3 we can see that exposure to -14°C is critical for the
viability of callus cells, the degree of chlorophyll degradation becomes extremely pronounced. The data
shown in Fig. 1 clearly demonstrates that once the temperature decrease after exposure to shock at negative
temperatures the percentage of dead cells increased practically linearly starting with 24% in the control variant
and ending with 89% in the callus previously exposed to shock by -14°C. If 67% of the cells survived after
exposure to -4°C, only 52% of cells survived after exposure to -8°C. The decrease of the exposure temperature
to -12°C and -14°C caused the increase of the destructive processes and reduce of the percentage of viable
cells up to 20% and 11%, respectively. Therefore, the temperature at which the loss of 50% of the total num-
ber of cells occurred is about -8°C. The decrease of the percentage of viable cells with the decrease of the neg-
ative exposure temperature caused the even more significant diminish of the biomass accumulation (Fig. 1).
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Callus biomass decreased from 12,3 g (control) to 10,8 and 7,3 g in the callus variant obtained af-
ter exposure to -4°C and -12°C, respectively. The mentioned values constitute the decrease of the callus
biomass ratio in the respective variants compared to the control by 12 and 41%.

As mentioned above, the callus of R. rosea, subjected to the action of negative temperatures, rec-
orded both a decrease in cell viability and a biomass growth index. The comparison of the legitimacies of
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the change of these values demonstrates the existence of a positive correlation between the biomass and
the viability index, the correlation coefficient being R=0.9722 (Fig. 2|). Thus, we can conclude that in-
creasing the percentage of viable cells by one unit leads to an increase in the final biomass of the callus
by 0.0799 g. It follows that the division of callus cells under artificially created conditions is limited.

Similar research on the action of negative temperatures on cell viability and biomass accumulation
was performed with R. rosea cell aggregates cultured in liquid medium. The data obtained are presented
in Fig. 4-6. We mention that, as in the case of R. rosea callus culture on a solid medium, the negative
temperatures caused effects of deterioration. For example, in the experimental variant after exposure to -
12°C and -14°C, the mass of the cell aggregates in the liquid nutrient medium was reduced compared to
that of the mass in the control variant by 2,8 g and 3,1 g, respectively, which is the decrease by 24% and
27% compared to the control. The viability of the cells after exposure to shock with a temperature of -
12°C -14°C decreased from 79% to 19% in the control variant and 16% in the experimental variants.
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If after exposure of the callus at -8°C only 52% of cells survived, in the case of exposure in the
experimental variant of R. rosea cell aggregates to -8°C, we noticed that the viability value of the cells is
68%. This suggests that the frost tolerance of cell aggregates is higher than that of callus cells. As in the
case of the action of ionizing radiation that the tolerance to the stress factor is the higher, the lower the
degree of organization of the biological system (Bergonie-Tribondeau rule) [8]. These results show that
lethal temperatures for cell aggregate culture can be considered values lower than -12°C.

The dependence of callus biomass on the percentage of viable cells at the end of the cell aggregate
culture period (Fig. 5) shows that the decrease in cell aggregate biomass is directly proportional to the
decrease of viable cells, the correlation coefficient being R=0.9434. As expected, the angle of inclination
of this dependence for cell aggregates is equal to 0.0445 (Fig. 5). It is smaller compared to that character-
istic for callus cells 0.0799 (Fig. 2). This further proves that the cells of cell aggregates are more tolerant
to frost compared to those of the callus.

It is known that the action on plants with negative temperatures, the dose of which is moderate, can
ensure their acclimatization [2]. They are characterized by increased resistance to negative temperatures,
which would otherwise be lethal [6]. The formation of mechanisms of adaptation to low temperatures involves
various levels of cellular metabolism, the condition of membranes, changes in gene expression, which leads to
the accumulation in cells of stress proteins and osmo- and cryoprotective compounds [2]. These changes are
meant to ensure that the plant organism not only survives unfavorable conditions, but also returns to normal
functioning after the ambient temperature reaches the optimum required. It is also known that the level of tol-
erance manifested by a particular plant depends on the species, tissue or type of cells subjected to stress [6].
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Therefore, the results obtained show that the cells of cell aggregates are more resistant to the action of nega-
tive temperatures, tolerating temperatures about 4°C lower compared to callus cells. This suggests a tendency
to decrease frost resistance with increasing complexity of the relationships between callus cells compared to
those of cell aggregates.

Many researchers have examined the effect of low temperature on the growth of different plant
species in both in vivo and in vitro culture. However, research in this direction with the culture of R. rosea
has not been performed.

Conclusions
Cellular aggregates survive exposure to temperatures 4°C lower compared to callus cells, which is
confirmed by Bergonie and Tribondeau law on decreasing the stress resistance of biological systems with
a higher degree of complexity.

Research was carried out within the project of the State Program 20.80009.7007.07 ,,Determining
the parameters that characterize the resistance of plants with the different level of organization to the ac-
tion of extreme temperatures in order to reduce the effects of climate change”, financed by the National
Agency for Research and Development of the Republic of Moldova.
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Abstract

In this study experiments were conducted on the influence of 2 Hoagland nutrient media (NM), utilized for
germination, on the content of chlorophylls, carotenoids and activity of photosystem Il (FSII) of two maize hybrids
(Porumbeni 180 and Bemo 203). The results showed that contents of chlorophyll a, b, (a + b) and carotenoids were
significantly higher in leaves of Bemo 203 that germinated on NM, compared to the control. But in leaves of the
Porumbeni 180 hybrid significant differences in the content of chlorophyll pigments in both the control and exper-
imental plants were not detected. The FSII level in the leaves of the Porumbeni 180 was higher than in leaves of the
Bemo 203, both for the control and experimental plants.

Key words: Maize hybrids, > Hoagland nutrient media, photosynthetic indices

Introducere

Ciclul de viata al plantelor include mai multe faze de dezvoltare, inclusiv fazele incipiente ale onto-
genezei. Schimbadrile morfo — fiziologice care apar in fazele initiale de imbibare a semintelor, germina-
re, aparitie si formare a rasadurilor sunt de-o importanta decisivd pentru dezvoltarea in continuare a plan-
telor. Cresterea si dezvoltarea plantelor este influentatd de un sir de factori ai mediului ambiant, inclusiv
abiotici, biotici, precum si asigurarea cu elemente nutritive.

Porumbul (Zea mays L.), este o cultura cu cerinte nutritive ridicate, care necesitd aprovizionarea adec-
vatd cu nutrientii esentiali ai plantelor [7]. In rapoartele recente se aduc date despre sensibilitatea porumbului
la deficienta de macro —[1, 5, 10, 13] si microelemente [6,11]. Insuficienta unor elemente nutritive esentiale in
mediu de crestere provoaca diverse dereglari in desfasurarea metabolismului vegetal [1, 9].

Pentru depasirea efectelor negative ale mediului de nutritie asupra obtinerii unor rasaduri sanatoase
si viguroase sunt antrenate diferite strategii si tehnici de fertilizare a culturilor agricole, inclusiv amorsa-
rea semintelor cu solutii nutritive [2, 6, 12].

Rapoartele anterioare [8, 9] au identificat impactul insuficientei a unor elemente nutritive in sol asu-
pra metabolismului altor elemente minerale, schimband asimilarea, utilizarea si distribuirea nutrientilor
respectivi intre organele vegetale.

Pentru evaluarea impactului relativ al stresurilor de mediu, inclusiv celui nutritiv asupra cresterii si
dezvoltarii plantelor sunt utilizati un sir de parametri fiziologici, inclusiv continutul pigmentilor clorofili-
eni, carotinoidelor, precum si activitatea fotosistemei II (cuantum yield FS II) [9, 10, 14].

Scopul acestui studiu a constat in determinarea efectului utilizarii solutiei de nutrienti pentru ger-
minare si creste a plantelor de porumb asupra indicilor fotosintetici ai frunzelor de porumb.

Materiale si metode

Ca obiect de studiu au servit plantele de Zea mays L., crescute din seminte a hibrizilor de porumb
Porumbeni 180 si Bemo 203, selectate in Institutia Publica Institutul de Fitotehnie ,,Porumbeni”. Cerceta-
rile experimentale s-au desfasurat in conditii controlate de laborator, la 25°C. nainte de germinare semin-
tele au fost imbibate in apa distilata timp de 36 ore la 5°C. Ulterior, semintele imbibate au fost plasate in
termostat la 250C, la intuneric si umiditatea aerului de 60-70% . Germinatia semintelor s-a efectuat pe
apa distilata (martor) sau pe ' solutie nutritiva Hoagland (3). Dupa 5 zile germenii martor si experimen-
tali au fost transferati la lumina, cu utilizarea a doua tipuri de lampi Led pentru iluminare, inclusiv 395 —
400 nm si 650 — 680 nm, FAR de 150 umol x m-2 x sec-1 si o fotoperioadd de 16 ore - lumina, 8 ore -
intuneric. Cresterea plantulelor la lumind s-a efectuat cu utilizarea culturii pe apa si % solutiei nutritive
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Hoagland, atat pentru plantele martor, cat si experimentale. Frunzele au fost selectate de la plantele de
porumb cu varsta de 17 zile.

Continutul clorofilei a, b si a carotenoidelor a fost determinat spectrofotometric prin masurarea den-
sitatii optice a extractului de pigmenti la lungimi de unda 662 nm, 644 nm si 440,5 nm, urmata de calcula-
rea concentratiei de pigmenti conform ecuatiilor Wetstein si Holm (4, 13). Absorbtia extractelor a fost
masurata cu utilizarea spectrofotometrului UV-Vis Agilent 8453. Continutul de pigmenti fotosintetici a
fost exprimat in mge g* masi proaspita.

Masurarea activitatii fotosistemei II a frunzelor de porumb (indicele Yield) a fost determinata folo-
sind fluorimetru portabil PAM-2100 (Walz, Germania).

Rezultate si discutii

Determinarile continutului de pigmenti clorofilieni si carotinoide in frunzele de porumb in depen-
dentd de mediu de germinare sunt prezentate in figura 1. Putem observa cd mediu nutritiv utilizat pentru
germinare i crestere a modificat in mod deosebit continutul de clorofila si carotenoide in frunzele plante-
lor hibridului Bemo 203. Continutul clorofilei a, b si a carotinoidelor in varianta cu utilizarea mediului
nutritiv pentru germinare este semnificativ mai mare decat in varianta martor (H20). In acelasi timp in
frunzele hibridului Porumbeni 180 deosebiri semnificative in continutul pigmentilor clorofilieni si caroti-
noide in dependenta de utilizarea mediului nutritiv pentru germinare nu au fost identificate (Fig. 1). Tot
odata, putem observa, ca nivelul sumar al continutului pigmentilor si carotinoidelor in frunzele hibridului
Porumbeni 180 este mai mare decat in frunzele hibridului Bemo 203 (Fig.1).
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Fig.1. Rezultatele masurarii continutului pigmentilor clorofilieni si a carotinoidelor in frunzele de po-
rumb, crescut din seminte ce au germinat Tn decurs de 5 zile pe apa distilatd (martor) sau pe mediu nutri-
tiv (experiment) la Intuneric, cu cresterea ulterioard la lumina pana la varsta de 17 zile.

Determinarea raportului dintre clorofila a / b (Fig.2), de asemenea, a demonstrat ca valorile acestui
indice sunt mai mari pentru hibridul Porumbeni 180, comparativ cu hibridul Bemo 203. Desi, dupa cum
se vede din figura 2 raportul dintre clorofila a / b pentru Bemo 203 in varianta martor (H20) este mai
mare, decat in varianta cu mediu nutritiv. Aceste rezultate demonstreaza ca utilizarea mediului nutritiv
pentru germinare sporeste producerea clorofile b.

Cresterea raportului carotenoide / clorofila (a + b) la frunzele plantelor ambelor hibrizi, dar de mentio-
nat, ca pentru hibridul Bemo 203 acest parametru este la un nivel mai mare, comparativ cu cel pentru Porum-
beni 180 (Fig. 2B). Aceste rezultate sugereaza, ca starea fiziologica a plantelor, obtinute din seminte ce au
germinat pe mediu nutritiv sunt la un nivel mai satisfacator, manifestand o vigurozitate mai sporita.
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Fig. 2. Modificari ale raportului clorofila a / b (A) si Fig. 3. Eficienta fotosintetica (EF) a frunzelor de po-

raportului carotenoidelor / clorofila (a + b) (B) in frun-  rumb hibrizilor Porumbeni 180 si Bemo 203, produse
zele plantelor de porumb ale hibridului Porumbeni 180  din seminte ce au germinat pe apa (martor) sau pe me-
si Bemo 203 ce au crescut din seminte care au germinat ~ diu nutritiv (experiment) la intuneric, cu cresterea ulte-
in decurs de 5 zile pe apa distilatd (martor) sau pe mediu rioara la lumind péna la varsta de 17 zile.
nutritiv (experiment) la intuneric, cu cresterea ulterioa-
ra la lumina pana la varsta de 17 zile.

Comparativ cu continutul pigmentilor clorofilieni indicele yield al FSII, de asemenea, a fost la un ni-
vel mai nalt In variantele experimentale la ambii hibrizi. Desi, dupa cum aratd datele prezentate in Figura
3, nivelul FSII in frunzele hibridului Porumbeni 180 este mai mare decat in frunzele hibridului Bemo203,
atat pentru plantele obtinute din seminte ce au germinat pe apa (martor), ct si pentru cele experimentale,
ce au germinat pe mediu nutritiv. Nivelul semnificativ mai jos al PSII pentru frunzele plantelor obtinute
din seminte ce au germinat pe apa, probabil, ca este asociatd cu asimilarea redusd a CO2 si diminuarea
activitatii fotosistemelor (9). Plantele crescute in conditii cu insuficienta de nutrienti in mediu de crestere
au manifestat o diminuare a asimilarii CO2, insotitd de disiparea excesului de energiei pentru o perfor-
mantd optima a fotosistemelor si pentru a se evita fotoinhibitia (9).

Rezultatele obtinute in lucrarea noastra sugereaza, ca aplicarea mediului nutritiv pentru germinare
favorizeaza activitatea componentelor aparatului fotosintetic in convertirea energiei luminii de cétre frun-
zele ambelor hibrizi studiati. Astfel, randamentul cuantic al FS 1II si continutul pigmentilor clorofilieni al
frunzelor de porumb variaza in functie de mediu nutritiv utilizat pentru germinare.

Concluzii
1. Aplicarea % solutiei nutritive Hoagland pentru germinarea semintelor de porumb a hibrizilor Porum-
beni 180 si Bemo 203 a conditionat majorarea continutului de clorofila, carotinoide si randamentul
cuantic al FSII in faza timpurie de crestere a plantelor.
2. Efectul aplicarii mediului nutritiv pentru germinarea semintelor asupra continutului pigmentilor cloro-

filieni in frunzele hibridului Bemo 203 a fost mai accentuat, comparativ cu hibridul Porumbeni 180.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.7007.07 ,,Determinarea
parametrilor ce caracterizeaza rezistenta plantelor cu nivel diferit de organizare la actiunea tempera-
turilor extreme in scopul diminudrii efectelor schimbadrilor climatice”, finantat de Agentia Nationald
pentru Cercetare si Dezvoltare.
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W3YYEHUE I'PATMEHTA BUO3JIEKTPUYECKOI'O IIOTEHIIUAJIA B
KOPHEOBUTAEMOMU CPEJE

Kynewosa T.2.Y? Bnoxun FO.M.? T'anne H.P.Y, ITanosa I'T". ?
Y\@IBYH ®usuko-mexuuueckuti uncmumym um. A.®@. Hogpge Poccutickoti akademuu HayK,
Canxm-Ilemepb6ype, Poccus, e-mail: piter.ru@bk.ru
2I'BHY Azpodusuyeckuii nayuno-ucciedosamensckuii uncmumym, Canxm-ITemep6ype,
Poccus, e-mail: gaiane@inbox.ru

Abstract
The work is devoted to the study of the bioelectric potential gradient in the root zone using a non-
invasive method. It is shown that the dynamics of biocurrents generated in the rhizosphere is associated
with the development of the root system. The potential difference at the level of 250 mV is also present in
the soil without a plant, it decreases with time and the depth of the soil layer. The increase of the
bioelectropotential by 150 mV and more is observed in the presence of the root system, apparently, when
it grows to the electrode.
Key words: bioelectric potential, root zone, non-invasive method, phytomonitoring, barley,
electrogenesis
BBenenune

[Ipu pa3BuTMM pacTeHUIl B KOPHEOOMTAEMOW cCpele BO3HHUKAET T'PATUEHT OMO3IEKTPHUUECKOTO
notenuuana (b3II), cBA3aHHBIN Kak ¢ BHYTPEHHUMHU MPOLIECCAMU B PACTEHUSIX — PETYJISAIMEi TPOIECCOB
JKU3HEACIATEIIBHOCTH KJIETOK M PAacTeHus B LEJIOM, DJJEKTPOTOHMYECKOW Ilepefader pasiapakeHHM,
MOpP(}OTeHETUYECKUMH MPOIIeCCaMu, Pa3NIuYusIMU B (YHKIIMOHUPOBAHUU TKAHEH M OpPraHOB PacTCHUM U
T.A., TAK © ¢ BHCIIHUMH — MNCPCABMIKCHUCM IMUTATCIIbHBIX BCIICCTB, BOAHLIM PEKHUMOM, OKUCIUTCIIBHO-
BOCCTaHOBUTENIbHBIMU peakiusmMu B nouse [1-3]. o ces3u BOII ¢ dakropamu BHemIHeN cpeibl MOKHO
KOCBEHHO CYAHWTH O MPUYUHAX 3JIeKTporeHesa [4]. PazHOCTh MeTa0OJMYECKUX TMOTEHIIMATIOB SIBISETCS
CJICACTBUEM pa3Ininsd HHTCHCHBHOCTU OHOXUMHYECKAX MpoHeCcCOB B PA3HBIX YaCTIAX pPACTCHUA [5]
N3meneHne OMONOTEHLMANIOB B CHCTEME KOpHEoOMTaeMasi cpefa-pacTeHUE CIYXHUT YyBCTBUTEIbHBIM
IMMOKa3aTejieM COCTOSAHUS PACTHUTCIBHOI'O OpraHuW3Ma U €ro pCakluh Ha BJIHWAHHUC BHCIIHUX y'CJ'IOBI/Iﬁ u
MOYKET OBITH MCIIOJIBL30BAHO KaK NEPCICKTUBHAA CUCTEMA (1)I/ITOMOHI/ITOpI/IHFa.

Z[J'ISI Bq)(beKTHBHOFO HCCIICAOBAHUS IJICKTPUICCKUX SIBJIEHHUH B JKUBOM OpTraHu3Me U, B HaCTHOCTH,
TPAHCKOPHEBLIX 6I/IOBJ'ICKTpI/I‘~IeCKI/IX IIOTCHIIUAJIOB, croco0 OTBCACHUA HOJDKCH YAOBJICTBOPATH
CIEeIYIOIUM ycIoBuUsM [6]: 1) obecnieunBaTh HaJEKHBIN dIEKTPUUECKUI KOHTAKT 3JIEKTPOJa C MOYBOM,
2) YUUTBIBATH BJIHUSAHHUC JJICKTPOKHMHCTUUCCKHUX SIBJICHUN B II0YBC, UCKJIIOYaTh BO3MOXXHOCTH BO3HUKHO-
BCHU ):[I/ICI)(IJY?»I/IOHHOFO " HOJAPU3aAIUOHHOI'0 TTOTCHIHUAJIIOB B MCCTC KOHTAKTA ITOYBBI C 3JICKTPOAOM, 3)
UCKJIIOYaTh BO3MOXKHOCTb IIOBPEXJEHUS KOpHEW, 4) obecrneuuBaTh IMOJydeHHE HHGOpPMALUUA O
JKM3HECITIOCOOHOCTH KOpHefI B Pa3JIMYHBIX TOYKaX BOKPYT UX TJIaBHOU OCH.

Henp HacTosimielt pabOThl 3akitoyanach B OKCHEPUMEHTAIbHOM M3yYEHUHM TpagueHTa
6I/IOBJIGI(TpI/I‘-IeCKOFO noTrc€HIalia B HpHKOpHCBOﬁ 30HC U €TO UBMCHCHHA B IPOLICCCC PA3BUTHA paCTeHHﬁ.
MarepuaJibl 1 METObI

Hamu Osbina pa3pa60TaHa CXEMa IPOBCACHUA OKCIICPUMCHTA MCTOAOM, HE IMOBPCIKIAAOIIHUM
pacTeHue, 9YTO TO3BOJSIET H3y4daTh JJIEKTPO(PHU3UOIOTHYSCKUNA CUTHAJI PACTHTEIBHOTO OpraHu3Ma
HCIMOCPCACTBCHHO B  YCIIOBUAX HOpMaHBHOﬁ KU3HCOACATCIIbHOCTH. Mpl ucCHoabp30BaIN METO
MOBEPXHOCTHBIX HEMHBA3UBHBIX U3MEPEHUI OMO3JIEKTPUUECKUX TTOTEHIIUANIOB [7].

B kauectBe 00OBEKTA JJIs1 UCCIICOOBAHUSA ObLIT BBI6paH ﬂpOBOfI AYMCHBb COpTa HeHHHFpaI[CKHﬁ.
WcnpiTanus npoBoawin Ha 0Oa3ze OuomnoiuroHa Arpou3HYecKOro HWHCTUTYTAa B KOHTPOJIMPYEMBIX
YCIIOBUSAX UHTEHCUBHOU CBCTOKYJIbTYPBEIL. B emxoctu AJid  BbIpallluBaHUW BeicoTOH 400 MM, Ha
paccTosHAM 50 MM APYT OT Apyra ObITH YCTAHOBJIEHBI CETKH pasMepoM 190x190 Mm? U3 HepskaBeromeit
cTanu ¢ suefikamu Ui IpopacTaHus KopHel 8X8 MM? M TOJNIMHOM NpoBOIOKH 1,2 MM B KonudecTse 7
MITYK, TPOHYMEPOBaHHBIC HaYMHAs C 1-TO BEpXHEro 3JIeKTpoja Mo nopsaaky (puc. 1). 3a 3IeKTpUIECKyIO
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«3eMJII0» ObI TPUHAT 7-0W 3JEKTPOJ ONM3IESKAMUN K JHY COCyJa, U3MEPEHHs Pa3HOCTH MOTEHIHAJIOB
BEJIMCh OTHOCUTEIHLHO HETo, TO ecTh Mexay 1 u 7 anekrpomamu (U71), 2 u 7 sanexrponamu (U72) u T.1.
W3HauanbHO ocTaIbHBIE JIEKTPO/IbI OBLIN 3JIEKTPOIIOIOKHUTEIbHBI I10 OTHOLIEHUIO K 7-MY 3JIEKTPOLY.

bbuin B3sTHI Ba WACHTUYHBIX COCYNa, OJUH U3 KOTOPBIX CIY)KHJI KOHTPOJIEM JUIS U3MEpPEHUs
pa3HOCTH MOTEHLUANIOB B ouBe 0e3 pactenus (Nel), B apyroii ObLTH MOCAaXKEHBI MPOPOIICHHBINH ceMeHa
sameHss (Ne2). EMKOCTHM 3amoyiHsUIM BJIaXHOW MOYBOM IioTHocThiO 1,2 m pH 5,9, obGoramieHHoit
MUTATeNLHBIMA BEIIECTBAMH W cojepkamieit 4,16% opraHndeckoro BemecTBa, <2,8 MI/KT a3oTta
HUTpaTHOro, 26,1 Mr/kr a3zora ammoHuiiHOTO, 397 MI/Kr ¢ocdopa moaBHKHOTO, 167 MI/KTr Kaaus
noasukHoro. Ha 1 anekrpone Haxonuics cinoi noussl 30 MM, B KOTOPbIM B cocyae Ne2 BblcakuBallu
IPOPOLICHHbIE CeMEeHa SYMEHs B KonuuecTBe 26 mTyk. CeTKH BBIBOAMIIUCH HApyXy depe3 OOKOBYIO
MOBEPXHOCTh EMKOCTH JUIsl BBIPAILMBAHUS U TOJKIOYAINCh K H3MEPUTEIILHOMY ITPUOODY.

Panee ObuIO MONY4YEHO, YTO BIAXKHOCTH IOYBBI BJMSET HA BEJIMYUHY OHMOIOTEHIIMAJIOB,
FEHEPUPYEMBIX B IPUKOPHEBOM 30HE, & MMEHHO — IIOJIUB PACTEHUS M PACIPOCTPAaHEHHE BOJBI OT
KOPHEBOH IIEWKH KO JIHY €MKOCTH JIJIsl BhIpamuBaHus modyxaaer ckadok bOII Ha yposae 20-150 MB B
3aBUCHMOCTH OT JIJTUTEIbHOCTHU BBIJIEPKKHU pacTenus 0e3 nmonusa [7, 8]. B cBs3M ¢ 3TUM coCyIbl C TOYBOM
C BIQXHOCTBHIO Ha ypoBHE ~00-70% OT MOJIHOW BIArOEMKOCTH U 3JIEKTPOJAMH B3BELIUBAINCH, U HX
Macca IMOJJIEP’)KUBAJIaCh IOCTOSIHHOM B TEUYEHHE BCETO SKCIEPUMEHTA 3a CYET OCYIIECTBIICHUS
€XXeJIHEBHOTO MOJIMBA CBEPXY.

Jlnst aBTOMaTu3aluu SKCIEPUMEHTa M on-line MOHUTOPHHTAa OHMORJIEKTPUYECKUX IOTECHIIHAIIOB
pacTeHUi HCIOab30BaIM IUIATGOPMyY Ui pa3pabOTKU AIIEKTPOHHBIX ycTpoiictB Arduino Mega 2560,
Oasupyromiasicss Ha MUkpokoHTposuiepe ATmega2560 u cesizannas ¢ [1K uepes USB-kabens. Bxognoe
conpoTusiieHue ycrpoiictBa coctanisieT 100 kOm.

[IporpammMHBIif KOJ (CKETY), HANMCAHHBIA Ha s3bIke Arduino, MO3BOJISET PETUCTPUPOBATH H
3aMKChIBaTh Pa3HOCTh MOTEHIIMATIOB Ha AJIEKTPOJHBIX CETKaX pa3 B CEKYHAY WM peXe, B 3aBUCIMOCTH OT
3ajaud. B mporpamMe 1o3BoISIIOIIENH IPUMEHSATh MUKPOKOHTPOJUIEP B KauyecTBE BOJIBTMETPA,
3aMKCHIBAIOIETO JaHHBIE B PEXUME PEaTbHOTO BPEMEHHM, MCIIONb30BaU: OMOIMOTEKY Ui paboThl ¢
mmHoi SPI nns apmantepa xapt Micro SD u 6ubnuotexy g paboTsl ¢ agantepoM KapT Micro SD;
¢ynkuuio pin Mode, koTopasi ycTaHaBIMBAeT PEeXUM pabOTHI 33laHHOrO BXoja; (¢yHKkuuio analog Read
JUISL YTEHUS! IaHHBIX C YKa3aHHOT'O aHAJIOIOBOT'0 BXO/a;

50mm1
400mm

Pucynox 1. Cxema pacnonoscenus snekmpo0os 1-7 no eepmuxanu nougwl 0Jisl U3MepeHus
PAasHocmu nOMmeHyuaios.

¢ynkuuto data File. print ans coxpanenus unpopmauuu Ha SD-kapty, QyHkiuio delay s ocTaHOBKH
BBITIOJTHEHHSI MPOrpaMMbl Ha 3aJJaHHOE B TapaMeTpe KOJIMYeCcTBO MWUIMCeKyHI. Peructpanus BOII

OCYIIECTBIISIACh KaXK/ble 15 MUHYT B MHOTOCYTOYHOM PEXKHUME.
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Pe3yabTaThl M 00Cy:KI€HUE

B pesynbraTe mpoBeAEHHOrO SKCHEPUMEHTA ONPEAENICHO M3MEHEHHE Pa3HOCTU MOTEHIUATIOB B
3aBHCUMOCTH OT TJyOMHBI TOYBHI (puc. 2A). B mouBe Ge3 pacTeHHs HaNpsDKEHUE CMafaeT ¢ yMEHb-
IIEHUEM PACCTOSIHUS MEXAY 3JiekTpoaamu. HampsikeHHoCcTh B niepBble 30 JIHEH SKCIEpUMEHTa COCTaB-
nset ~0,8 B/M u ymeHbIaercs ko AHy cocyaa. M3 aToro cieayer, 4To MOTOK BOJIbI, BHOCUMBINA B CUCTEMY
€XEIHEBHO, 3aITyCKAeT Ha AJICKTPOoJAax psal (PU3UKO-XUMUYECKUX peaknuil (auddy3uto, OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIE TMPOIECChI), MHTEHCUBHOCTh KOTOPBIX CHAJAeT IO MEpPE JBUXKEHHUS >KUJIKOCTH B
r1yOuHy mouBbl. Takke 3aMETHO CHHKEHHE Pa3HOCTH MOTEHIMATIOB CO BPEMEHEM, UTO, IO-BUIUMOMY,
CBSI3aHO C 3aMEJJICHMEM IIPOLIECCOB B IOYBE, 3alyIIEHHBIX IMPU BHECEHUM pPACTBOpa MaKpo- U
MHUKPO3JIEMEHTOB B HauaJie SKCIIEPUMEHTA.

B Toxke Bpemsi pacrpocTpaHeHHe KOpHEH MO CHUCTEeME AJIEKTPOJ0B u3MeHseT Benuunny BOII B
cBs3U ¢ nuddys3uel MUTaTEIbHBIX BEIIECTB M3 MOYBBI M BBIICICHUEM PU30JENO3UTOB. B mepBbie nHU
3HAUEHUS MPAKTUYCCKU HE OTIMYArOTCs. Pa3BuBaroniyecs KOpHU OBICTPO JOCTUTAIOT 2-0T0 AJIEKTPOJa U
HAa HayaJbHBIX NEPUOAAX BEreTallid Ha HeM CTabuibHO (UKCHpPYeTCs pPa3HOCTh MOTEHIMaNa
OTHOCUTENBHO 3JekTpona 7. Ha 14 nens Habnromanock Hadano ¢a3el KYHICHUS, OJHAKO 3HAYUTEIbHEIC
usmenenus bOII npu 3tom He 3adukcupoBanbl. Ha 25 neHp 3aMeTHO yBenWYeHHE OHOANEKTPUUYECKUX
MOTEHIIUAIIOB MEXAY dJIEKTpoAamMu 7 U 3. ITO MOKHO OOBSICHUTH IPOPACTAHUEM U KOHTAKTOM KOPHEH C
3JIEKTPOJIHOM CETKOM 3, a CO BpeMEeHEM U CEeTKOH 4.

W3HavanbHO TOK M€l OT OTPULATENIBHOIO 3JIEKTpoJa 7 K IMOJIOKUTENbHBIM 1-6. DTO MokeT
03HAYaTh JBUKEHHE MUTATEIbHBIX BEIIECTB MO T'PAJAUCHTY MOYBBI K HaI3eMHON yacTu pacTenus. OJIHaKo
MpUMEPHO Ha 45 NeHb MOJSIPHOCTh U3MEHHIIACh, B CBS3M C ATUM JAJbHEUINNE U3MEPEHUS MPOBOIUIU
oTHocHuTeNbHO dekTpona 1. Cpennee 3nauenuit bOII na 50-60 mHm 3kcnepumenTa cocraBmwio Ul2= -
15mMB, U13= -237MB, Ul4= -177mB , U15= -216MB , Ul16= -225mMB , Ul7= -240mB. HutepecHo
OTMETUTH, YTO PA3HOCTh MOTEHIMAIOB MEXAY IMOYTH BCEMHM CETKAMH OTHOCHTEILHO HOBOW «3EMIIH»
9eKkTposa | TPaKTUYECKU OIMHAKOBA, W3 YEro CIEAyeT, YTO HANPSIKEHHOCTh MEXIY COCEIHUMH
AEKTPOJAaMH YMEHbILIAETCS KO IHY cocyaa oT ~2,3 B/m 10 0,8 B/m.

Cpennue 3HaYeHUsI TOKA YTEUKHU Jiekalnu B paiione 50 HA, MakcuMalbHas BEIMYMHA TOKa 82 HA
3auxcupoBana Ha 50-60 THM SKCIIEpUMEHTA.

A COCYJI Nel (KOHTPOJIb) B Buncocyiam B cocyize2 v ctamm BEFETAIIAM
PACITOJIOXKEHHSI
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Pucynok 2. JJunamuxa paznocmu nomenyuanog no epaouenmy enyounsi: A — 6 nouge, b,
B — 6 nouse npu pazsumuu xopnesoti cucmemol aumeHs Jlenunepaockozo.

40



SECTIA 1. Aspecte genetice si fiziologice de creare si dirijare a potentialului productiv si adaptiv al plantelor de cultura

BriBoabI

N3meHeHnne pa3HOCTH TMOTEHIMAJIOB IO TPAJAMCHTY IIOYBBI HAONIOAACTCS W TPH Pa3BUTHH
KOPHEBOM CHCTEMBI U MPOCTO B MOUYBEHHOW CTPYKType. ITO TOBOPUT O HAIMYHMH MPOIECCOB MOHHOTO
TPaHCIOPTA, MPOTEKAIOIINX B IPYHTE Jaxe 03 pacTUTEIbHBIX OPraHW3MOB, TOJBKO 3a cueT nuddy3uun
BOJHOTO MOTOKa. PacTreHue, OueBHUIIHO, 3aITyCKAET JOMOJHHUTENIbHBIC PEaKIUH, MOIJIOas M BBIACISSA
pa3IMYHbIe OPraHUYECKUEe W MUHEPAIbHBIC COCIWHCHHUS, W YBEJIMYUBACT MHTCHCHBHOCTH IMOYBEHHBIX
MPOIIECCOB, pearupys ¢ MHKPOOPTaHM3MaMH PU3OIUIAHbBI, pu3ochepsl U, BUIUMO, BIUSS HA CKOPOCTh
JIUCCOITUAITAN COJICH.

JlanbHeimue ucciaeaoBaHusi OMO3JIEKTPOreHe3a B MPUKOPHEBOM 30HE MO3BOJISAT OLEHUTH POJIb
BOIl xak mapamerpa MOHUTOPHUHTa COCTOSIHHMS PAaCTUTEIBHBIX OpraHu3MoB. ['eHepupyembie OMOTOKH
MOTYT OBITh TaK’K€ OCHOBOM JJIsI CO3/IaHUSI TEXHOJOTUU HAKOIUICHUS U MPOU3BOJICTBA JICKTPOIHEPTHH C
MOMOIIbI0 KOMOWHAITMU BBICIIMX PACTEHUH W MHUKPOOHBIX TOIUIMBHBIX 3JIEMEHTOB — PacCTUTEIBHO-
MUKPOOHBIX TOITUBHBIX 3JieMeHTOB (PMTD).
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NIAEHTUOUKALIUA FUSARIUM SPP. 1 ALTERNARIA SPP.
B CEMEHAX HEKOTOPBIX OBOIIHbBIX KYJIBTYP

tacunesea A.B., Tymanosa JI.I'., Mumun B.A., I pascouepy K.5B.
Hncmumym eenemuxu, gpusuonoeuu u 3awumot pacmenui, Kuwunsy, Pecnyoiuxa Monoosa
e-mail:angela.deaghileva@igfpp.md

Abstract

In this paper the results of molecular diagnostics of Fusarium spp. and Alternaria spp. in bell pep-
per and eggplant seeds of local genotypes at different time points of storage are presented. The diagnos-
tics was effectuated using nested-PCR protocol with genus-specific and species-specific primers to F. ox-
ysporum, F. solani, F. nivale, F. equiseti, F. culmorum, F. verticillioides, F. avenaceum, A. alternata, and
A. solani. In the samples of studied bell pepper and eggplant genotypes A. alternata was found. In egg-
plant seeds certain species of Fusarium spp. were identified.

Key words: PCR, Solanum melongena, Capsicum annuum, Fusarium, Alternaria.

BBenenune

Fusarium u Alternaria — n1Ba KpymnHbIX poja OYBEHHBIX MHUKPOMHIIETOB TECHO B3aUMOJICHCTBY-
IOLIMX C PACTEHUSIMU. BOJBIIMHCTBO MX BHUJIOB BBI3BIBAIOT OOJIE3HU PA3IUYHBIX CEIbCKOXO03SHCTBEHHBIX
KYJIbTYpP, KOTOPbIE IPUBOJAT K 3HAUUTEIbHBIM MOTEPAM YPOXKasi U K KaTaCTPOPUUECKOMY YXYALIECHHUIO
ero xadectna [1]. B TeyeHun BereTanMoHHOIO MepHoOa MaTOrEHbI JaHHBIX POJIOB OOHAPYKUBAIOTCS BO
BCEX OpraHax 3apaXeHHbIX pacTeHui [2, 3]. [lokazaHO, 4TO OHM CHCTEMHO MepeNaloTcs yepe3 UHPHUIIN-
pPOBaHHbIE MATEPUHCKUE PACTEHUS B CEMEHA, JOCTUTas 3apoAbliia [4].

B mocnenHue roapl ceMeHa CTalld MEXIYHapOJIHBIM TOBapOM, MCIOJIB3YyEMBIM Ui OOMEHa Tep-
MOILIa3MOM 110 BCEMY MHUpPY. BO3HHMKaeT OMacHOCTh 3aHECEHUs MAaTOr€HOB PACTEHUN Ha HOBBIE TEPPUTO-
puu. [latorennas mMukpoduopa, nepeHocuMasl CEeMEHaMHM, SIBJISETCSl MPUUMHOM MX THUEHHS M HEKpo3a,
CHIDKEHHE WM TOJHOE IOJIaBIEHUE BCXOXKECTH, TMOEIM MPOPOCTKOB, pa3BUTHE CHUCTEMHBIX OoJe3HeH
pacTeHM, KaK CIEACTBHE - COKpAIIEHHE IIOCEBOB M yPOKaHHOCTH KyJAbTYyp. [IpoyKius U3 Takux cemsiH
HENpUTo/IHA JJIsl YNOTpeOIeHNs U3-3a CHIKEHUS MUTATebHOW HEHHOCTH M YacTo 3a CYET COJIepKaHMs
MUKOTOKCHHOB OIACHBIX JUISl 3/J0POBBS YeJIOBEKa U )KMBOTHBIX [5]. TakuM 0O6pazoM, cemMeHa MOTyT ObITh
UCTOYHHUKOM (PUTOCAHUTAPHOTO PUCKA MPH UX MUMIIOPTE M UCMOIb30BAHUM B CEIbCKOXO3AHCTBEHHBIX 1ie-
J5IX, TaK KaK BBICOKA BEPOATHOCTh aKKJIMMAaTU3allUU U PACIIPOCTPAHEHMUsI, CBSI3aHHBIX C CEMEHAMM KapaH-
TUHHBIX OPTaHU3MOB [6].

VYcraHOBIIEHO, YTO MaToreHsl pogoB Fusarium u Alternaria BbI3BIBAIOT MakCHMAallbHbIE MOTEPU
ypoxas mepua ciaaakoro (Capsicum annuum) u 6akmaxana (Solanum melongena), Bei3bIBast pas3ind-
HbIE BUJIBI COCYIUCTHIX 3a00J1eBaHmii U rHIIH [7-9].

Llens nanHo# padotsl — [MLIP-unenTudukanms rpudkos pogos Fusarium u Alternaria B cemenax
nepia ciaakoro (Capsicum annuum) u Gaknaxana (Solanum melongena) pa3auyHBIX CPOKOB XpaHEHUS
cesnekiun UT'®3P. MonekymspHbIil aHanu3 NPOBENEH IOCPEACTBOM JBYXCTAOUIMHOW M MYJBTUIIIEKC
[TLP u HaGopa mpaiiMepoB, pa3pabOTaHHBIX I OOIIKX U BUAOCTIENU(UYHBIX 001acTell FTeHOMOB BbIIlIE-
YIIOMSIHYTBIX ITaTOT€HOB.

MarepuaJjbl 1 METOABI

B uccnenoBannu ObUTH UCIOIB30BAaHBI CEMEHA HECKOIBKUX copToB mepia ciaakoro (‘Fildes', 'Ca-
olin', 'Excelent’) u 6aknaxana ('Vanatic', 'Rada’, 'Laura’, 'Magda') pa3iau4yHbIX CpOKOB XpaHeHus. Brine-
nenune cymmaproit JJHK mposogmnmu CTAB-meromom u3 150-200 mr pacturensHoro marepuana [10].
Jns unentudukamuu Fusarium spp. u Alternaria spp. ObuT OCYIIECTBIICH JU3aiiH COOCTBEHHBIX Mpaiime-
POB Kak omucaHo paHee [2].

TP npoBoaunack B 25 ul peakiuonHoit cmecH, coaepskaieit 66 mM tpuc-HCI (pH-8.4), 16 mM
(NH4)2S04, 2 mM MgClz, 0.1% Tween 20, 7% raunepuna, 100 mkg/ml BSA (Bovin Serum Albumin),
mo 0.2mM kaxmoro u3 dNTP, mo 5 pM mpaiimepa u 0,2 enunnnsl Taq-nomumepasbl (Thermo Fisher
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Scientific), 10 ar JTHK. B kayectBe MonekymsapHoro mapkepa ucnoib3oBaiics 100 kb DNA ladder
(Thermo Fisher Scientific).

[lepBeiii paynn asyxcraauiinon ITHP Bxmrouan: 1 muxi npu 95° C (neHarypauusi) B TeueHUE 3 MUH,
60° C (omxwr) - 1 mun, 72° C (3n0onranus) - 1 muH, 3atem 29 mukios: 95° C — 1 mun, 60° C - 1 mun, 72° C -
1 muH. Ycnosus Broporo paynua: 95° C - 1 mun, 60° C - 1 mun, 72 ° C - 1 muH (30 1uKII0B).

[IponykTsl ammuudukanuu pasaensin B 1,5% araposznom rene npu 6 B/cm B TBE 6ydepe (pH
8.0) ¢ 6pommiom stuaus, Bu3yanuzupoaid B YO (302 uM) u GpororpadupoBaim.

PesyabTaThl H 00cyx1eHue
Jl51g BBISIBIICHUS] IOTEHUMANBbHON (hy3apHO3HON W/WJM albTEepHAPUO3HONW MH(GEKIHUU B HCCIeaye-
MoM Matepuanie B aByxcraauitaod [TL[P Obpuiy mcmosnb30BaHbl IpaliMephl CO3aHHBIE HA OCHOBE HECIIe-
(GUIHBIX YYaCTKOB IOCIIEA0BATENbHOCTEH TeHOMOB Fusarium spp. u Alternaria spp. PesynbsTar moue-
KyJsIpHOTO aHaim3a rnokaszan npucyrcreue JJHK Alternaria spp. Bo Bcex reHoTunax OakiakaHa u repua,
3a uckiodYenneM ogHoro oopasia 'Fildes' (Capsicum annuum, 2011). ITatorenst poxa Fusarium oObutn
oOHapy>KeHBI TOJIBKO B ceMeHax OaknakaHa. CymMmapHO pe3yabTaThl MoJjiekynsipHoro ananmmsa JIHK ce-
MSIH Tiepiia U OakiakaHa ¢ MCIOJIb30BaHHEM IpaiiMepoB s BeisiBiIeHus Fusarium spp., Alternaria spp.,
a Taroke BuoB A. alternata u A. solani npencrasiienst B Tabnure 1.

Tabnuma 1. Fusarium spp. u Alternaria spp. B cemeHax mepiia cJajkoro
1 GakiiaXkaHa pa3jIMYHbIX CPOKOB XPaHEHHUS

I'eHOoTHI Ilepen ciagkui Bbakiaaxan
2011 2015 2020 2011 2018
IIaToren FIC|E|F|C|E|F|C|E|V|IR|[LIM|R|M
Fusarium spp. s omn | | o | e e | = | |l | = |k | B = | E
Alternaria spp. AR RN N
A alternata S T (R I S " S T (R R U [RTRR IR IR A
A. solani ao | omn e | s | o | e e | = ] e e | 2 fam | s 2 | o=

F - 'Fildeg', C - 'Caolin’, E - 'Excelent’, V - 'Vanatic', R - 'Rada’, L - 'Laura’, M - 'Magda'.

Fusarium spp. uaeatuduupoBan y copToB Oaxiaxana: "Vanatic', 'Laura’, '"Magda' — yposxkas 2011
roga, 'Magda' — 2018. Alternaria Spp. BbIsiBIEHa BO BCEX TEHOTHINAX Tepia W OakiaxaHa, 3a
uckmouennem copra 'Fildes' (Capsicum annuum, 2011). B cemeHHOM MaTepuaje pa3iUuHBIX CPOKOB
XpaHeHus ObiTa oOHapyskeHa A. alternata. A. solani B uccrenoBaHHbIX 00pa3iax OTCyTCTBYET. [IprMepsl
CHUHTEe3a (parMeHTOB, JEMOHCTpUpPYIOMHMX npucyTcTBue natorenHo [JHK B pacturensnom matepuaie,
NOKa3aHbl Ha PUCYHKeE 1.

M 1 2 3 4 5 6 M 1 2 3 4 5 6

500

b.

Al
Pucynoxk 1. Dnexrpodoperpamma npoykroB I1LIP npu ucnons3oBanuy npaitMepos Ui 0OHApy>KEHUS
Fusarium spp., Alternaria spp. (A) u A. alternata (b) B JIHK cemsn 6aknaxkana. A, b: 1, 5. 'Magda'; 2,6.
'Rada’; 3. 'Vanatic'; 4. 'Laura’

B pesynerate mpoBenenus mynstutuiekc-IILP (puc.1A.) ¢parment mmmnoit 150 m.o. o3HauaeT
HaJIMYUe MaToreHoB poja Alternaria Bo Bcex McClieIOBaHHBIX TeHOTHIIAX OakiakaHa. DparMeHT JTHHOM
300 m.o. nokaseiBaet npucyrcreue JJHK Fusarium spp. B cemenax copra 'Magda’ kak 2011 r (A.1), Tak u
2018 r (A.5), a Takke B cemenax coptoB 'Vanatic' (A.3) u 'Laura’ (A.4). B cemenax copra 'Rada’ maH-
HBIH QparmeHT orcyrcTByeT. Kak pesynprar nyxcranuitHou 1P (puc.1b.) cunte3upoBaics GpparMeHT
JutnHOM 289 11.0. BO BCex 00pasnax MpH UCIOJIb30BaHUH MpaiiMepoB i1 oOHapyxenus A. alternata.
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Jlanee ObUTa mpoBeAeHa MOJEKYISIpHAs WACHTH(UKAIMS pa3IM4YHbIX BHIOB Fusarium c
UCIIOIb30BaHUEM CIIECIU(pHUECKUX MpaiiMepoB a1 BeisiacHus F. solani, F. avenaceum, F. verticillioides,
F. oxysporum, F. nivale, F. culmorum, F. equiseti. Pesynbrats! [11[P-ananu3a JJTHK cemsin Oakinaxana mo
BBISBJIEHUIO BUOBOIO COCTaBa rpuOKOB poja Fusarium npejcraBieHs B Ta0IuUIE:

Tabnuna 2. Unentudukanus BugoB Fusarium spp. B cemenax Solanum melongena pasin4sbix cpoKoB

XpaHEHUs
lop saxkmaaxe
HA XPAHEHHE T'enorunm | Fo | Fv | Fa | Fn | Fc | Fe | Fs
Vanatic - + - - - - -
Rada - - - - - - -
2011
Laura - ¥+ - - - - -
Magda - + + _ _ _ _
Rada - - - - - - -
2018
Magda - + - - - + -

Fo - F. oxysporum, Fv - F. verticillioides, Fa - F. avenaceum, Fn - F. nivale,
Fc - F. culmorum, Fe - F. equiseti, Fs - F. solani.

B OonblmMHCTBE M3Yy4eHHBIX COPTOB Oaknaxkana oOHapyxen F. verticillioides: 'Vanatic', 'Laura’,
'Magda’' — yposxkast 2011 rona, 'Magda' — 2018. B equnnuHbIX ciiydasx B cemeHax copra ‘Magda' BeisiBiicH
F. avenaceum (yposxkaii 2011 roga) u F. equiseti (yposxkait 2018 roxaa).

Pesynbrar nByxcraaumitnoit 1P, nemonctpupyrommii npucyrcreue nmarorenos F. verticillioides,
F. avenaceum u F. equiseti B uccinenoBanubix oopasiax JTHK OaknakaHa, BHIOOpPOYHO [MOKa3aH Ha PH-
CyHKax 2 u 3.

B4 o sig g S Pucynok 2. Dnekrpodoperpamma IMIP-ipoaykToB ¢ MCHOIB30Ba-
HHEM TpaiiMepoB sl BbisiBICHUs F. equiseti B reHoTumax Oakiia-
KaHa.

1, 5. 'Rada’, 2, 6. 'Magda', 3. 'Vanatic', 4. 'Laura’.

500

Pucynok 3. Dnexrpodoperpamma ILP-npoayKkToB ¢ ucCnonb30Ba-
HUEM INpaiiMepoB s BbIsABIEHUS BUA0B Qy3apuyma B JIHK cemsin
copra '‘Magda'.

1. F. solani, 2. F. nivale, 3. F. avenaceum, 4. F. culmorum, 5. F.
verticillioides, 6. F. oxysporum.

AmmuinkoH pazmepoM 104 1.0., HOXy4EeHHBIN B pe3yibTaTe ASUCTBUS Crieln(pUIEeCcKUX npaiiMepos
k F. equiseti, BeissBieH TONIBKO y copra 'Magda' (puc. 2.6). B pe3ynbTare nMpoBeACHHS IBYXCTaIUNHON
[ILIP ¢ ucnonb3oBaHueM mpailMepoB JUlsl BbIsIBIeHHUs F. avenaceum Bo BTOPOM payHJie CHHTE3HpYeTCs
¢dparment anunoi 140 1m.0. [Tpumep cunTe3a nanHoro ¢parmenta Ha JJHK copra 'Magda' mokasau Ha pu-
cyHke 3.3. 3z1ech ke, aMIUIMKOH pa3MepoM 160 1m.0. yka3bIBaeT Ha IMPUCYTCTBHE B CEMEHHOM MaTepHaie
nannoro coprta F. verticillioides (puc. 3.5).

BriBoabl

[TpoBenena mouiekyisipHas uaeHTHUduKaus Fusarium spp. u Alternaria spp. B cemenax mepiia
CITAJIKOTO U OaKakaHa pa3IMYHbIX CPOKOB XpaHeHus. Alternaria Spp. BeIsBICHA BO BCEX T€HOTHIIAX Mep-
na u OakiaxaHa, 3a uckiroueHuem copta 'Fildes' (Capsicum annuum, 2011). B cemenHoM MmaTepuaie
pa3IMuYHBIX CPOKOB XpaHeHHs Obuta oOHapykeHa A. alternata. A. solani B wmcciemoBanHBIX 00pasmax
OTCyTCTBYyeT. Fusarium spp. oOHapyeH TOJbKO B CeMeHax OakiaxkaHa: 'Vanatic', 'Laura', 'Magda' —
ypoxas 2011 roma, 'Magda' — 2018. B cemenax copra 'Magda' pa3HbIX CPOKOB XpaHEHUs OOHAPY>KEHBI
narorenoB F. verticillioides, F. avenaceum u F. equiseti, B cemenax 'Vanatic' u 'Laura’ ypoxast 2011 roga
- F. verticillioides. B cemenax copra 'Rada’ marorenst poga Fusarium oTcyTCTBYIOT.
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HccnenoBanus npoBeneHbl B pamkax mpoekra ['ocynapcrsennoi ITporpammer 20.80009.5107.11
«JlmurenbHOE COXpaHEHUE TeHETUYECKUX PECYPCOB PACTCHUN B T€HHOM OaHKE C MCIOJB30BAaHUEM METO/IOB
MOJIEKYJIIPHOW OMOJIOTUHU B TECTHPOBAHUU COCTOSHUSI 3/I0POBbsI PACTHTEILHON 3apOJIBIIICBOM TIa3MbD», (U-
HaHcupyemoit HaronaneHeiM ArenTcTBoM 10 McenenoBanusim u Pazsuturo PecrryOmrku MoiioBebl.
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Abstract

The diversification of beech genotypes on the territory of the Republic of Moldova could be a so-
lution to avoid the risks caused by climate change. The objective of this research was to determine the
viability of beech seeds collected from four areas of the Ivano-Frankivsk region (Ukraine) and their modi-
fication under the influence of various abiotic factors. The analyzed seeds possessed high viability (77.89
— 96.63%), which under the influence of supra optimal temperature +40°C decreased 1.3-1.4 times de-
pending on the applied dose. Seeds exposed to heat treatment used reserve substances for radicle growth
1.4 — 1.6 times more than the control.

Key words: beech, seed, viability, germination, temperature, tetrazolium, hydrogen peroxide.

Introducere

Temperatura globald a suprafetei Terei in 2020 a depasit valoarea initiala pre-industriala (1850-
1900) cu 1,240,1°C [7]. Temperaturile mai ridicate ale aerului, combinate cu scaderea precipitatiilor in tim-
pul sezonului de vegetatie, pot avea efecte grave si negative asupra ecosistemelor naturale, In special 1n su-
dul si sud-estul Europei. Perioadele uscate la inceputul primaverii si mijlocul verii, precum si scaderile de
temperatura destul de accentuate in timpul iernii, ameninta in primul rand arboretule tinere de fag (Fagus
sylvatica), diminuand capacitatea competitiva a plantelor [4]. Pentru reimpadurirea artificiala a fagului este
de dorit ca materialul sdditor sa fie divers din punct de vedere genetic pentru o mai bund adaptare si supra-
vietuire a noii populatii in conditii schimbdatoare [8]. Studiile asupra structurii genetice a populatiilor Fagus
sylvatica din Europa de Est au relevat o diferentiere semnificativa atat in cadrul populatiei, cat si intre popu-
latii [1]. Luand in consideratie cele expuse, diversificarea genotipurilor de fag pe teritoriul Republicii Mol-
dova ar putea fi o solutie de evitare a riscurilor provocate de schimbarile climatice prin adaptarea diferentia-
ta a deferitor genotipuri. In 2020 au fost colectate seminte de fag din diferite regiuni din Ucraina cu scopul
cercetdrii caracterelor morfo-biologice si adaptarii la conditii de crestere noi. Pentru prognozarea si modela-
rea capacitdtilor competitive a fagului un aspect important este studiul fiziologic al reactiilor germinative a
semintelor ca raspuns la factori abiotici. De aceea, obiectivul cercetarii date a fost determinarea viabilitatii
semintelor de fag din patru localitati a regiunii Ivano-Frankivsk (Ucraina) si modificarea lor sub influenta
diferitor factori abiotici (conditii de crestere, temperatura, medii).

Materiale si metode

Cercetarile au fost efectuate in cadrul Institutului de Genetica, Fiziologie si Protectie a Plantelor,
in laboratorul Bioreglatori Naturali Tn anii 2020-2021.

Semintele de fag au fost colectate in toamna anului 2020 in regiunea Ivano-Frankivsk (Ucraina).
Descrierile parcelare, unde au fost colectate seminte sunt prezentate in tabelul 1.

Continutul de umiditate al semintelor a fost determinat cu ajutorul analizatorului de umiditate
(RADWAG, Polonia).

Determinarea viabilitatii semintelor de fag a fost efectuata prin doua teste recomandate folosind
solutiile 0.5% de clorurd de 2,3,5-trifeniltetrazolium [9] si peroxid de hidrogen de 1,0% [5]. in testul cu
tetrazolium (TZ) procentul de seminte viabile a fost calculat ca suma semintelor colorate complet in rosu
aprins si seminte colorate cel putin 2/3 inclusiv cu radiculd coloratd. Numarul semintelor viabile determi-
nat prin TZ test este aproximativ egal cu numirul semintelor germinate in conditii optimale [3]. In testul
cu peroxid de hidrogen (PH) viabilitatea a fost calculata pe baza sumei semintelor germinate cu o radiculd
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cel putin de 2 mm. Modificarea capacitatilor germinative a semintelor de fag sub influenta temperaturilor
ridicate (30, 40°C) a fost studiata cu aplicarea testului PH.

Tabelul 1. Descrierea unitatilor amenagistice de colectare a semintelor

< < . e
= | % | 2 £ £ 5] 5| g | ¢
.Fg 5 E % & ) i) g = E 7
S gl 8| ¢ 3 z | = | B | 5| ¢
(oW <« >
E8 3|z S > 2] & %] 9
Parcul National Natural Hutsulshchyna” |
Ivano-Frankivsk-1
(Starokutske) 2 17 1,8 10 FA 60 28 29 I 0,7
Ivano-Frankivsk-2 1| 4 | 52 8FA2BR 75 30 50 I 0,75
(Kosivske)
Intreprinderea de stat ,, Silvicultura Nadvirnyanske ” |
Ivano-Frankivsk-3
(Nadvirnyanske) tract 6 1 5,6 10FA 110 28 30 I 0,7
protejat
Ivano-Frankivsk-4 32 11| 78| 9FA+IMO+BR 55 18 18 I 0,8
(Pasichnyanske)

Note: FA — Fagus sylvatica L.; MO — Picea abies (L.) H. Karst.; BR —Abies alba Mill.

Rezultate si discutii

Seminte de fag din patru localitati a regiunii Ivano-Frankivsk se deosebeau semnificativ prin di-
mensiunea i masa semintei, continand cantitatea de apa aproximativ egala 9,65-10,03% (tab. 2). Viabili-
tatea semintelor de fag determinata prin doua teste a fost destul de 1nalta (tab. 1). Trebuie de mentionat ca
prin aplicarea testului TZ nu a fost gasitd diferenta semnificativa a viabilitdtii semintelor colectate in ace-
lasi an din diferite locatiuni a regiunii Ivano-Frankivsk. Prin aplicarea testului PH viabilitatea semintelor
din diferite localitatii varia semnificativ (tab. 1). Variatia obtinutd poate fi explicata prin aceea ca testul
PH se bazeaza pe determinarea germindrii accelerate, care depinde de mai multe procese fiziologice decat
colorarea prin testul TZ. Totodata consecutivitatea de scadere a numarului de seminte viabile in loturile
examinate prin doud teste a fost una si aceeasi: lvano-Frankivsk-4 < Ivano-Frankivsk-2 < lvano-
Frankivsk-3 < Ivano-Frankivsk-1. Rezultate viabilitatii semintelor de fag obtinute prin TZ test au avut
corelarea directa cu date al testului PH, coeficientul de corelare Pearson a fost egal cu 0,8812.

Tabelul 2. Caractere morfo-biologice a semintelor de fag

. Numarul total de seminte viabile determi-
Lot Masa 100 de se- Umldltatea nat prin diferite teste, %
minte, g semintelor, % Test TZ Test PH
Ivano-Frankivsk-1 25,97+0,43 9,65+0,06 84,36+4,04 77,87+£7,20
Ivano-Frankivsk-2 23,37+0,75 10,03+0,11 91,15+4,07 95,78+2,09
Ivano-Frankivsk-3 27,40+0,97 9,52+0,10 90,88+7,73 84,80+10,92
Ivano-Frankivsk-4 29,14+0,88 9,87+0,11 94,22+5,79 96,63+2,05
DEMo.05 10,24 11,57

Experiente ulterioare a fost efectuate cu seminte de fag din lotul Ivano-Frankivsc-1.

Luand in consideratie datele din literatura (Sharma and Sibi, 2020) privind efectele adverse a pero-
xidului de hidrogen asupra germinarii semintelor ne-am propus de a determina posibilitatea de aplicare a
testului PH la seminte supuse stresului termic.

Cate 30 seminte in 4 repetitii au fost expuse stresului termic la temperatura de 30°C timp de 30 si
120 de ore in diferite conditii de expunere: a) seminte scufundate in 100 ml de peroxid de hidrogen 1,0%;
b) seminte scufundate in 100 ml de apa distilati; c) seminte aranjate in cutii Petri deschise. In calitate de
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martor au servit seminte scufundate in 100 ml de peroxid de hidrogen 1,0% si expuse la temperatura op-
timald de 25°C. Determinarea capacitatii germinative conform testului PH dupa tratarea cu temperaturi
supraoptimale timp de 30 de ore a ardtat un efect pozitiv. A fost evidentiatd o crestere a numarului semin-
telor germinate in toate variante experimentale (fig.1).

100 B300ore 0O120ore

A O 9 ©
o O o

Germinare, %

N
o

0

_ Control PH Aer Ana
Figura 1. Modificarea capacitatii germinative a semintelor de fag supuse tratarii termice la temperatura

30°C in diferite medii: PH —peroxid de hidrogen; Aer — in cutii Petri; Apa —distilata.

Expunerea semintelor la doza mai mare a stresului termic (120 ore) a provocat inhibare semnifica-
tiva a semintelor plasate 1n cutii Petri (cu 26%) si scufundate in apa (cu 36%). De remarcat ca seminte
scufundate in solutie de peroxid de hidrogen au mentinut capacitatea de germinare, care nu s-au schimbat
dupa tratarea termica indelungata. Asadar, a fost demonstrat ca peroxidul de hidrogen nu influenteaza ne-
gativ semintele de fag chiar si in conditii nefavorabile. Tinand cont de rezultate obtinute, am selectat tes-
tul cu peroxid de hidrogen ca cel mai eficient si rapid pentru determinarea capacitdtii germinative a se-
mintelor de fag expuse stresului termic. Totodatd s-a dovedit ca seminte de fag scufundate in apa au fost
influentate de stresul termic cel mai puternic. Mediul apos a fost utilizat pentru initierea studiilor de apre-
ciere a ,,costului” rezistentei semintelor de fag la diferite doze de stres termic prin determinarea mobiliza-
rii substantelor de rezerva din seminte la germinarea lor [2].

Seminte de fag din lotul Ivano-Frankivsk-1 cu facultatea germinativa initiala 85,01% au fost in-
muiate in apa si expuse la temperatura +40°C, timp de 30 si 60 min. Ca rezultat, s-a constatat ca dupa
stresul termic cota semintelor viabile s-a redus pana la 71,88 si 69,54% respectiv dupa 30 si 60 minute de
stres termic (fig.2). Stresul termic duce la o diminuare a cantitatii substantelor de rezerva total utilizate in
procesul de germinatie cu 46,1 si 30,5% respectiv dupa 30 si 60 min. Totodatd rata substantelor de rezer-
va utilizate pentru cresterea radiculelor din cantitatea totald utilizata a fost mai mare decat la martor de
1,4-1,6 ori. Asadar, rata substantelor de rezerva eliminate a fost mai redusa la semintele expuse stresului
termic Tn comparatie cu martorul. Ca rezultat, eficienta metabolica a semintelor de fag expuse stresului
termic a fost de 1,4-1,8 ori mai ridicata.

100 85,01
T

80 [ :

60

40 :
20 13,58}

o EEE

Martor 40C 30 min 40C 60 min

71,88

[ Rata substantelor de rezerva, utilizate pentru cresterea radiculelor, %

0 Germinarea, %

Figura 2. Rata substantelor de rezerva utilizate pentru cresterea radiculelor si germinarea semintelor de fag
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Concluzii

Seminte de fag colectate in diferite localitati a regiunii Ivano-Frankivsk posedd viabilitate 1nalta
(77.89 — 96.63%) care in mare masura depinde de conditiile anului de vegetatie, dar nu de caracterul pa-
durii si arborilor.

Testul cu peroxid de hidrogen a fost selectat ca cel mai eficient si rapid pentru determinarea capa-
citatii germinative a semintelor de fag expuse stresului termic.

Au fost initiate studii de apreciere a rezistentei semintelor de fag la diferite doze de stres termic
prin determinarea mobilizdrii substantelor de rezerva din seminte la germinarea lor. S-a constatat ca viabi-
litatea semintelor expuse la temperatura +40°C scade de 1,3-1,4 ori in dependenta de doza aplicata, iar
pentru cresterea radiculelor se utilizeaza de 1,4-1,6 ori mai multe substante de rezerva decat la martor.

Cercetarile au fost realizate in cadrul Programului de Stat nr. 20.80009.7007.07 ,,Determinarea parametri-
lor ce caracterizeaza rezistenta plantelor cu nivel diferit de organizare la actiunea temperaturilor extreme
in scopul diminuarii efectelor schimbarilor climatice”, finantat de Agentia Nationala pentru Cercetare si
Dezvoltare a Republicii Moldova (www.ancd.gov.md).
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Abstract

Foliar treatments of plum trees with the natural growth regulator Reglalg and microelements B,
Zn, Mn, Mo stimulate photosynthetic activity and the accumulation of assimilates in trees and plum fruits,
participates in the formation of organic compounds in plants. Our investigations demonstrate that the use
of these preparations favored the accumulation of dry matter, total carbohydrates, primary products of the
photosynthesis process, and the achievement of balanced taste harmony, characteristic for the studied va-
rieties at the time of harvest. In the maturity stage of fruits, the variant with the application of SBA Re-
glalg with m.e. B, Zn, Mn, Mo proved to be more resultant in relation to the control variant, a fact regis-
tered for both varieties.

Key words: foliar treatments, quality indices, SBA Reglalg, targeted growth, dry matter, carbohy-
drates, gluco / acid index.

Introducere

Fructele de prun cu un continut bogat in substante minerale si vitamine, precum si o putere calori-
ca scazutd, sunt recomandate pentru regimurile alimentare pe o perioada cat mai extinsa a anului. Creste-
rea productiei si calitatii fructelor la prun, reprezintd obiective esentiale pentru cercetarea pomicoli. In
pomiculturd sarcinile principale ale agrotehnicii constau in obtinerea unor recolte constante si superioare
atat cantitativ dar mai ales calitativ, utilizand tehnologii de cultura moderne. Interventia rationald a omu-
lui in cultura speciilor pomicole constd in dirijarea constientd a cresterii si dezvoltarii acestora, printr-0
serie intreagd de actiuni, aplicate la timp asupra mediului Inconjurator cat si direct asupra speciilor pomi-
cole in vederea obtinerii unei productii de calitate. Optimizarea procesului productional la pomii fructiferi
se realizeaza prin utilizarea reglatorilor de crestere exogeni, in scopul sporirii conservabilitatii fructelor
proaspete, obtinute in rezultatul cresterii directionate [2, 5]. Necesitatea elaborarii elementelor unei tehno-
logii de formare conditionata a fructelor de prun pentru pastrare indelungatd a motivat cercetdrile din
aceasta lucrare, esenta cdreia constd in formarea dirijata a fructelor prin reglarea intensitatii proceselor de
crestere, fructificare, formare a calitatii si capacitatii de pastrare [6].

Materiale si metode

Cercetarile planificate au inclus studiul pomilor si fructelor de prun, soiuri tardive Stanley si Pre-
zident, crescute in livada Institutului Stiingifico-Practic de Horticultura si Tehnologii Alimentare. Tratarile
foliare cu substanta biologic activa (SBA) de origine naturala Reglalg in amestec cu microelementele B,
Zn, Mn, Mo s-au efectuat pe perioada vegetatiei in doud faze de crestere. Drept martor au servit pomii
tratati cu apa. A fost evaluata influenta acestora asupra diferentelor calitative si cantitative dintre fructele
recoltate din pomii tratati si pomii martor, asupra proceselor de acumulare a unor substante biochimice,
indicatori ai calitatii fructelor: substanta uscata (SU), zaharurile totale si indicelui gluco/acid (Z/A), la
momentul maturitatii detasabile. Analizele biochimice au fost realizate, utilizand metode propuse de Er-
macov A.L si Arasimovici V.V. [9].

Rezultate si discutii
Calitatea produselor horticole se concepe in faza de crestere, se realizeaza in procesul de maturare -
pastrare si se manifesta in procesul de consum. Calitatea unui produs este determinata de ansamblul caracte-
risticilor fizico-chimice si tehnologice, realizate la un moment dat [4]. Pe toata perioada de valorificare,
fructele proaspete sufera o serie de modificari, de transformari, in care procesele biochimice au un rol hota-
rator: reducerea continutului in apa, procesele metabolice, modificari ale gustului si mirosului s.a. Dupa re-
coltare produsele horticole sunt expuse influentei negative a factorilor abiotici si a celor biotici care pot in-
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fluenta calitatea. O atentie deosebita se acorda biosintezei si biodegradarii compusilor chimici si proceselor
fiziologice, care au loc atat in perioada cresterii si maturirii, cat si in perioada postrecolta. in faza de creste-
re si maturare predomind procesele de sinteza [7]. Conform literaturii de specialitate actiunea SBA Reglalg
stimuleaza procesele formogenezei datoritd includerii unor mecanisme naturale specific si fiind administrat
in comun cu elementele minerale in livada, influenteazd in mare masura roada, calitatea si capacitatea de
pastrare a fructelor [3, 10]. Amestecul SBA Reglalg si microelementele B, Zn, Mn, Mo stimuleaza activita-
tea unor enzime, care participa la reglarea proceselor vitale si catalizeaza procesele de oxidoreducere, parti-
cipand la formarea compusilor organici in plante. Astfel B intervine in metabolismul glucidelor, Zn — in
sporirea continutului in glucide, Mo — in acumularea acidului ascorbic [1]. Vom evalua influenta acestor
preparate asupra acumuldrii la momentul maturitatii detasabile a unor compusi chimici, respondenti de cali-
tatea, respectiv si de capacitatea de pastrare a fructelor de prun soiuri tardive Stanley si Prezident si consu-
mul acestor compusi chimici pe perioada pastrarii. Rezultatele cercetarilor au dovedit, ca utilizarea substan-
telor minerale In comun cu reglatorul de crestere de origine vegetald Reglalg a avantajat acumularea de sub-
stantd uscata, glucide solubile si respectiv valoarea indicelui gluco/acid (Z/A), numit si armonie gustativa.
Legitatea e valabila pentru fructele ambelor soiuri de prun la atingerea momentului de recoltare. Acest lucru
se explica prin efectul favorabil al tratamentelor asupra activitétii fotosintetice, stimuland cresterea intensi-
tatii ei si respectiv acumularea de asimilate la pomii si fructele de prun (figura 1, 2).
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Fig. 1. Acumularea compusilor chimici in fructele de prun s.Stanley, in functie de tratarile foliare
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Fig. 2. Acumularea compusilor chimici in fructele de prun s.Prezident, in functie de tratarile foliare

Unul dintre indicatorii importanti ai pastrarii calitdtii fructelor este si continutul de substanta usca-
ta. Acest indicator depinde direct de starea fiziologica a fructului, genotipul, conditiile climatice ale anu-
lui, tehnologia de cultura aplicatd, momentul de recoltare, conditiile si durata pastrarii acestora etc. In
functie de schimbarile climatice din ultimii ani continutul in SU in fructele de prun s. Stanley si
s.Prezident a inregistrat valori variind intre 18% — 22%, atribuind prunelor o suculenta si o fermitate echi-
librata. In mod constant cercetirile au dovedit, ci fructele ambelor soiuri, recoltate din pomii tratati foliar
au Inregistrat un continut al SU% mai sporit fata de fructele- martor cu 1,5%-1,7% (figura 3).
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Fig. 3. Acumularea de substanta uscata in functie de tratarile foliare

in mod sigur, continutul in zahar al fructelor de prun constituie un element de calitate hotarétor, care
combinat cu aciditatea fructelor duce la obtinerea unui fruct cu un gust mai mult sau mai putin echilibrat (dul-
ce-acrisor sau acru-dulciu). Raportul zahar/aciditate variaza mult in functie de gradul de maturitate tehnica a
fructului i de durata pastrarii acestuia. Conform literaturii [8] In cazul in care raportul Z/A atinge valori de
20%-30% fructele capata un gust echilibrat, fapt confirmat si de cercetarile noastre la prun. Tratarile foliare au
influentat valoarea raportului Z/A in fructe. La momentul recoltarii fructele martor nu au inregistrat un gust la
fel de armonios ca cele experimentale, fapt caracteristic pentru ambele soiuri (figura 4).

26
25

24 /
22 ////
21

50 5/ === Stanley
%g .‘4 == Prezident
17

16
15 T 1

Martor n/t Regl.+m/e

Fig. 4. Influenta tratarilor foliare asupra valorii Z/A, %

Variantele experimentale si variantele martor au fost depozitate la pastrarea de lunga durata. Dupa
recoltare procesele de sinteza se reduc mult in intensitate, iar cele de descompunere incep sa predomine.
Pe derularea pastrarii tempoul de biodegradare a substantelor chimice a fost mai lent in fructele de prun,
recoltate din pomii tratati cu amestecul Reglalg si micro ingrasaminte. Atat cantitatea de SU, cat si canti-
tatea de glucide totale au fost mai bine conservate, inregistrand valori numerice mai inalte la externarea
fructelor de la pastrare.

Biodegradarea mai intensa a acizilor organici si mai lenta a continutului in glucide pe perioada derularii
pastrarii duce dupa sine cresterea indicelui gluco/acid, contribuind la realizarea gustului (figura 5).
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Fig.5 Biodegradarea compusilor biochimici pe derularea pastrarii de lunga durata, s Stanley
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Examenul organoleptic a scos 1n evidentd, cd varianta cu aplicarea SBA Reglalg in amestec cu mi-
croelementele B, Zn, Mn, Mo a inregistrat valori, ce predispun proprietati gustative echilibrate, caracteris-
tice prunelor de calitate, in timp ce fructele de prun din varianta martor au realizat un gust dulce - fad (fa-
ra expresivitate, sters).

Concluzii

e Rezultatele cercetarilor au estimat efectul pozitiv al tratarilor foliare a pomilor de prun soiul Stanley si
soiul Prezident cu SBA Reglalg in comun cu microelementele B, Zn, Mn, Mo asupra acumularii de
substanta uscata si glucide, favorizand gustul armonios al fructelor de prun la momentul recoltarii.

e Aplicarea in comun a reglatorului de crestere de origine naturald Reglalg si microelementele B, Zn,
Mn, Mo a inregistrat valori numeric sporite a acestor compusi chimici in raport cu varianta martor, fapt
ce predispune proprietati gustative echilibrate, garantdnd calitatea si capacitatea potentiald de depozita-
re a fructelor ambelor soiuri de prun.

e Prin prisma cercetarilor biochimice efectuate se poate concluziona, ca implementarea unei tehnologii
de crestere si formarea conditionata a fructelor de prun, destinate pastrarii poate asigura cantitatea, ca-
litatea si consumul acestora pentru o perioada indelungata a anului.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.18 “Formarea direc-
tionatd a calitatii si sistemului imunitar la fructele soiurilor tardive de prun preconizate pastrarii de lunga

-4

durata”, finantat de Agentia Nationald pentru Cercetare si Dezvoltare.
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3OPEKTUBHOCTH UCITOJIB30BAHUS BOJbI 1O
ACCUMWUJISILIUU CO; U IO YPOXKAIO

Xapuyk Onee, byoak Anexcandp, Cxypmy I eopeut, /lasuo Tamvsna
Hucmumym eenemuku, gpuzuonozuu u sauumsel pacmenuti, Kuwunsy, Pecnyoiuxa Monoosa

e-mail:oleg.harciuc@igfpp.md

Abstact
It is shown that the value of the water use efficiency at the leaf level, in terms of CO, assimilation and
transpiration, exceeds the value obtained from the ratio of yield to evapotranspiration for both considered
crops (soybeans and grapes). The differences between the assessments of the water use efficiency in terms of
COz assimilation and in terms of yield are greater in soybeans than in grapes.
Key words. Soybean, grape, water use efficiency, evapotranspiration.

Beenenue

Tepmunsl onenku 3hPeKTUBHOCTU KCIONIB30BaHUs BOJbl (DMIB) cyliecTBeHHO 3aBHUCST OT TOTO
yYpOBHS OMOJIOTMYECKOM OpraHu3aly, Ha KOTOpoM OHU u3MepsitoTcs. Ha ypoBue nucta OB onpenens-
etcs kak otHomeHue COz-accuMumsiuu K TpaHcnupanuu [1], a Ha ypoBHe arpoduTolieH03a — KakK OT-
HOILIEHUE BEJIMYMHBI ypoXKas K KOJIMYECTBY 3aTpadyeHHON Bojbl [2]. Ouenku OVB Ha pa3HbIX YpOBHSX
OHMOJIOTHYECKON OpraHM3alMd MOTYT CHJIBHO OTJIMYaThCs. B wacTHOCTH, ISl KYyJIBTYPHOW COM, BBIpAILIU-
BaeMoOM Ha 3epHO, BeinunHbl DVIB Ha ypoBHE JIUCTa U 1IEHO3a B OJTHOM 3KCIIEPUMEHTE MOTYT OTINYAThCS
10 30 pa3 [3]. [IpuunHbl TaKMX pa3Iuyuil BRISIBICHBI HeA0CTaTOuHO. Llensmu HacTosmel paboThl sBIIS-
ercst: 1) BeisiBIeHHE U cpaBHEeHHE paznnuuil DB o accummsiiiuu CO2 1 110 BeTMYHHE YpOosKas ISl ABYX
KYJIbTYp: COM U BUHOTPaja; 2) u3yuuth ocodbenHoctu B 2021 roxy BogHOro OanaHca B LIEHO3€ COU COPT
[lenTaTa, BnustoNUIME HA SBAIOTPAHCIUPALINIO U 3P(PEKTUBHOCTh UCIIOIb30BAHMSI BOJIBI.

MarepuaJjbl 4 MeTOIbI

OOBeKTHI HCcCIeI0BaHUs — pacTeHusl copToB cou (AmenuHa, [lentaTta) u BuHorpasa (COBUHBOH).
Ha yposne snmcra onpenenerusi CO2-acCCUMUISIIIAN TTPOBOJIMIIN B PEKUME KPYTIIOCYTOYHOTO MOHUTOPHH-
ra rnapaMeTpoB ra3oo0MeHa pacTeHUH B alrOpUTME pPabOThl MOHMTOPOB (POTOCHHTE3a M TPAHCIUPALUU
PTM-48A u PTM-50 ("Bio Instruments SRL", Pecriyosrka Mosiosa). [Ipuniun paboTel paHee omucaH
B [4]. DUBi nucTa onpeaensii MOCPEACTBOM «MIHOBEHHBIX» (instantaneous, i), ¢ skcmosumumei 10-15
MUHYT, W3MEPEHUH WHTEHCHBHOCTH (OTOCHHTE3a W TpaHcnupanuu. [0 OTHOIIEHWIO aCCHMMIISIIHS
CO2/Tpanciipanys npy aHaJU3€ CYTOYHON JMHAMHUKHU B TEYCHHE KaXJIOTO Yaca CyMMHPOBAIH JTaHHBIE
4x (mpu 15-mMuHyTHOM wHHTepBane) wiu 6TH (mpu 10-mMuHYTHOM uUHTepBaie), nepecuuTbiBas COqz-
ACCHMMJISILIMIO U TPAHCIIMPAIHUIO B 2 M2cex™t nyis koHeunoro Beipaxkenus DUB mucra B 2 kel. Monuro-
PHHT IIPOBOJMIIM B T€UEHHE 3X CYTOK, YTO MO3BOJIMIO HA OCHOBE «MIHOBEHHBIX» 3HAYCHHUN IMapaMeTpoB
razooOMeHa BeIYUCIATH cyTounbie (daily, d) 3nauenus DVBg u npuBoauTh KOoHeuHble 3HaueHus IVBqg
KaK CPEeJHECYTOUHYIO BEJIMUUHY M3 3X CYTOK-TIOBTOPHOCTEHA.

Ha ypoBue arpodurorieHoza DMB pacunThiBalOT Kak OTHOIICHHWE YpoXKasi K BEJMYMHE JBario-
Tpancmparuu (OT) 3a mepuon Bereraryu. DBanoOTPAHCIMPALMIO ONPEIESUI ¢ TIPUMEHEHHEM BOJHOOATaH-
COBOr'0 MeToj1a [5] Kak cymMMy yOBUIH BJIard B [OYBE M OCAIKOB 32 KOHKPETHBIH MepUO] BPEMEHHU.

OOpa31ibl MOYBKI A1 ONIPEIENICHUsI COAEPkKaHUs BObI OTOMpany pyuHbIM OypoM AM-26, 10 riryOUHBI
150 cMm. BriaxXHOCTB MOYBBI MPEUMYIIIECTBEHHO BBIPAKAIM YEPE3 BEC, KaK OTHOIIEHHE MAaCChl COACPIKAILIEHCS
BOJIbI K CyXOMY Becy oOpasia [6]. Maccy Bojbl onpeessiid BBICYIIMBaHHEM 00pasiia JI0 MOCTOSHHOTO Beca
TIOCPEJICTBOM M3MEPEHMST MacChl TIOUBEHHOr0 o0paslia 0 ¥ IOC/€e BBICYIIMBaHKs IpH Temreparype 105°C.
Jnst 00beMHOr0 BBIPaKEHHSI BEJIWYMHBI BIOKHOCTH TTOYBBI HCTIOB30BAIM SKCIIEPUMEHTATIbHBIE BETMYMHBI
TUIOTHOCTH TIOYBBI, TIPY STOM TIOTHOCTh MOYBBI ONPEIeIsuId OypOBBIM ITOCPEICTBOM B3STHSI 00Opasiia TIOYBHI
HEHAPYILLIEHHOTO CIIOKEHHS C TIOMOIIBIO CTAIBHBIX OYP-IINHIIPOB.

54


mailto:oleg.harciuc@igfpp.md

SECTIA 1. Aspecte genetice si fiziologice de creare si dirijare a potentialului productiv si adaptiv al plantelor de cultura

Pe3yabTaThl M 00Cy:KI€HUE

Hamu B Hacrosieil paboTe MCHoIb30BAINCH MPEUMYILIECTBEHHO YK€ OIyOJIMKOBaHHBIE JAHHBIE 110
OUB Ha ypoBHE 1I€HO3a: 110 COe MPEUMYIIECTBEHHO COOCTBEHHBIE [7], M0 BUHOIpaLy — IPYrHx aBTOpoB [8,
9]. B Tabnurie 1 npuBeaeHbl CBOJKA HEKOTOPHIX ompeeaeHui 3GHEKTHBHOCTH MCIIOIb30BAHKS BOJIbI KYJTb-

TypaMH COHM ¥ BUHOTPa/1a Ha ypoBHE jmcTa 1o accumuyisiiimi CO2 ¥ Ha ypOBHE pacTEHHI 110 YPOKaro.
Tabmuma 1.
O} PeKTUBHOCTD UCITOJIL30BAHUS BOABI KYJIbTypaMU COU U BUHOTPAJIa Ha YPOBHE JINCTA TI0 ACCUMUIISIIIAH

CO2 1 Ha ypOBHE PACTEHUI MO YPOKAIO

KyJIbTypa OUB, r/kr H2O
no accumuisiiuu CO» nu- ITo yposxaro 3epHa (cost)
CTOM WU SITOJT (BUHOTPA)
Cos copt AmenuHa [7] 18,3+2,8 (cocyn) 0,80+0,06 (mose)
Cos [3] ot 0,6 1o 1,0
Cos copr [lenrara 7,5+1,7 (cocyn)
Bunorpan copr CoBUHbOH 20,0+0,1 (nu3umeTtp)
Bunorpan [10] ot 20 10 55
Bunorpan [11] ot 10 o 12 (cocynpl)
Bunorpan [8, 9] ot 2 10 6 (1moJe)

Hns copra cou Amenuna cpeanecyrounas OV Bg paBna 1843 r CO2/kr H20. Drta BennunHa MHOTO-
KpaTHO IpeBbllaeT kak DVIB Ha nose con copt AMenuHa, ONpeieIeHHYIO 110 OTHOILIEHHUIO YpOsKasl 3epHa
K sBanotpancnupanuu, 0,80+0,06 r/kr H2O (B cpennem 3a 2017-2018 rozpl), Tak U U3BECTHBIE JTaHHBIC
o DUB cou B HoJIe IO OTHOIMIEHUIO YPOKast 3epHa K BanoTpancimparun, 0,6+1,0 kr/m® Ho0 [3].

s Bunorpaga coptr CoBHHBOH B Hayalnie BereranuoHHoro ce3ona (03-06.06.2021) cpennecyrou-
Hast DUBg paBHa 20,0+0,1 2 CO2/ke H20. Dta BennunHa 01u3Ka K onyOaukoBaHHOW BenmuuHe DVIB Ha
ypoBHe nucTa BUHOrpaza, 20-55 xr CO2/m® H20, onpejieneHHO# ¢ MOMOMIBIO MOPTATHBHOTO Ta30aHANH-
3aropa LCpro-SD (ADC BioScientific, Great Britain) [10]. Dta BenmuunHa CyIIECTBEHHO MPEBBIIIACT Be-
anurHy OVB Ha nonsix BUHOTpaja pa3HbIX COPTOB, ONPEACIEHHYIO TI0 OTHOLIEHHUIO YpOKas 3€pHa K 3Ba-
notpancnupaim, 2-6 r srog/kr H2O [8, 9]. Heckonbko Ommke k 3nadeHusM DB Bunorpana mo CO»-
accumunsanuu VB BUHOTpaa MO yposKalo Aroj A pacTeHuit B cocyaax - 10-12 kr sroa/m® H20 [11]. B
1IeJIOM, KaK JIUIsS COH, TaK H Jyisi BUHOTpana BennuuHa DB no CO2-accuMuIsIimu Ha YpOBHE JIMCTA MHO-
TOKpaTHO NpeBbllaeT Benuunny DMB no yposkato B nosie. B To jxe Bpems JUlst KyJIbTypbl BUHOTpaJa 3TH
OTJINYMSI MEHBIIIE, YeM JIJISl KYJIbTYphI COH.

B cBs3u co 3HaueHueMm 3BanoTrpancnupanyu st OMB cou Ha ypoBHe neHo3a Hamu B 2021 rogy
U3Y4aJIUCh HEKOTOPbIe 0COOEHHOCTH BOJHOTO OanaHca B 1ieHo3e cou copT [lenTtaTa. JlaHHble nccnenoBa-
HHUi 000011eHs! B Tabaumax 2 u 3.

Ta6nuua 2. [TouBeHHBIE Biaro3anacsl B 1ieH03¢ cou copT IleHTaTa B pa3Hble CPOKH BET€TAIMOHHOTO Te-
puona 2021 r. (ce 12 masg 2021 r.)

CJI0M MOYBBI, CM OO01mre moYBEeHHBIE BIIAro3anackl (MM) B cCyMMa OCaJIKOB TOCIIEe
ceBa B pa3Hble CPOKH (KoJn4ecTBo AHeH nocie cesa, JAI1C:
0 (ceB) 76 100
0-40 (maxoTHBI) 115,6 65,8 96,7
0-100 264,0 183,8 224,1
0-150 3475 2739 303,2
Ocaaku nocje ceBa, Mm 0,0 153,2 234.3
DBANOTPAHCIIMPALIHSL, MM 0,0 226,8 278,6

3a nepBble 76 AHEW BEreTallMOHHOIO MEpUOJa CPEAHECYTOUYHAsl SBAllOTPAHCIIMpALMs COCTaBUIIA
3,0 mm/cyTku. 3a nocneayrouue 24 qHS BEreTallMOHHOTO Mepro/ia CPeIHECYTOUHAS SBANOTPAHCIINPALIUS
cocraBmia 2,2 MM/cytku. T.e. B mepuoa MakCHUMajbHOM TpaHcmupanuu 1eno3a (¢ 76 mo 100 JIIIC) B
2021 rony »BanoTpaHcnupanus 1ak€ yMEHbIIUIACh.
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Bennuunna 3BanoTpaHcnupanny, pacuuTaHHas BOAHOOAJAHCOBBIM METOZOM KaK CyMMa OCaJIKOB C
YMEHBIIICHUEM TTOYBEHHBIX BIJIAr03amacoB 3a ONpECIICHHBIN MepHoa BPEMEHH, OJHOBPEMEHHO SIBIISICTCS
CYMMOM JIBYX pacXOJHBIX KOMIIOHEHT BOJIbI B LIEHO3€ — MPOAYKTUBHON (TpaHCIHpAIHs PACTCHUI) U He-
NPOJYKTHBHAS (Baroparysi, TOBEPXHOCTHBIN CTOK M HECYIISCTBEHHAs B HAIIMX YCJIOBUSAX TIIyOWHHAs
bubTpanus).

Jlnisi Ka4eCTBEHHOM OIICHKHM MPOAYKTHBHBIX (TpaHCIUpPALUs PACTCHUH) W HENPOJYKTUBHBIX IIO-
TEPb BOJBI LIEHO30M COU B T€ K€ CPOKU ONPEACISUIMCH 3arachl BIArd Ha ydyacTke 0e3 pacTeHHi, ydacTKe
yepHoro mapa (Tabmuna 3).

Tabnuma 3.11ouBeHHBIE BIaro3arnackl Ha y4yacTke 6e3 pacTeHH (4epHbIii ap) B pa3Hble CPOKU BereTallu-
oHHoro nepuoza 2021 r.

Cio#t moYBBI, CM OO01re NoYBEeHHBIC BIIAro3arnackl (MM) H CyMMa OCaJIKOB ITOCIIe
CpOKa CeBa B pa3HbIe CPOKH (KOJUYECTBO JHEH rocie cepa, J(I1C):
0 (cen) 76 100
0-40 (maxoTHBII) 115,6 100,0 97.8
0-100 264,0 251,0 2415
0-150 347,5 349,9 333,6
Ocajaxu mocie cesa, Mm 0,0 153,2 234.3
DBarpaHCIIHpaIs, MM 0,0 150,8 251,2

3a nepBble 76 qHEH BEreTallMOHHOIO MEPHOJa CPEIHECYTOUHAsl BEJIMYMHA 3BANOpaLUs B CyMMeE C
HOBEPXHOCTHBIM CTOKOM cocTaBuia 2,0 MM/cyTku. 3a mocienyroume 24 1aHS BEreTalioHHOIo Nepuoja
CpelHEeCYTOYHAs BEIMYMHA 3BANIOPALUS B CyMME C IIOBEPXHOCTHBIM CTOKOM cocTaBmia 4,2 mm/cytku. T.e.
B [1€PUO]I MAKCUMAJIBbHOM TpaHcnupauy 1eHo3a B 2021 rogy HenpoJyKTUBHBIE OTEPH BOJBI HA ydacTKe
0e3 pacTeHUi yBEIMUYMWINCh IPUMEPHO B JIBa pa3a Kak [0 CPABHEHUIO C MPEIbLAYIIUM [IEPUOIOM Ha y4acT-
K€ YepHOTro Mapa, TaK U B CPAaBHEHUH C BEJIMUMHON MPOIYKTUBHOM (TpaHCIIUpals pacTeHUl) KOMIIOHEHThI
BOJIHOTO OarnaHca 1eHo3a cou. OHON (BO3MOKHO, TJ1aBHOM) U3 MPUUMH HU3KUX HEMPOAYKTUBHBIX MOTEPh
BO/JIbI IIEHO30M B IIEPHO/I MAKCUMAIbHOW TPAHCTIMPALIUH SBJISIETCS 00Jiee BEICOKHMM JeUIIUT Biark B MoyBe
LIEHO3a 110 CPABHEHUIO C YEPHBIM MapoM. BTopoil npuunHOi HU3KUX HETPOAYKTUBHBIX IMOTEPH BOABI MOY-
BOW 1I€HO3a COM SIBJISUIOCH OOJIbILIAsi CTENEHb 3aKPBITHS MMOYBEHHOW MOBEPXHOCTH OT MPSIMOM COJNHEUHOMH
pazuanyy JUCTOBBIM MOJIOTOM IIEHO3a: MO HAIIMM pacyeTaM MHJEKC JIMCTOBOM MOBEPXHOCTH IIEHO3a COU
Ientata B mepuon 76-100 JITIC coctasun 6-8 M*M2. B atot mepuos (76— 100 JITIC) HacklmeHHas BIaroi
10YBa y4acTKa 0e3 pacTeHHH Oblia MOABEPKEHA MPSIMOMY COJTHEYHOMY H3IIy4EHHIO, MECSIYHAs CyMMa KO-
Toporo s Kuimmnesa B 5ToT nepuos npessimaet 700 M Tx/m? [12].

B nenose cou B 2021 roay HENpoIyKTUBHBIE TOTEPU BOJIbI ANMMMHHHUPOBAHbBI IBYMsI (pakTOopamu:
neGUIUTOM BOJBI B TIOYBE NEepe] MHTEHCHUBHBIMHM JOXKISIMHU U MEPEKPHITUEM MOYBEHHON MOBEPXHOCTHU
MHOTOKPAaTHBIM JIMCTOBBIM clioeM. Kak pe3ynbraT, B 1IeHO3€ COM B MEPUOJ HAMOIHEHUS CEMSH CIIOXKHU-
JMCh YCJIOBHUS BIAXKHOCTH MOYBBI, 00eCIeuynBaroIIre BBICOKHM yporkail 3epHa.

BoiBoabI
Bennunna > @eKTUBHOCTH HUCIHOIB30BaHUS BOJBI Ha ypoBHE jucta, no COz-acCUMHIALMU U
TpaHCIHpPALH, IPEBBILIAECT BEIUUNHY, [TOJIyYEHHYIO U3 OTHOILEHUS YpOXKas K 3BallOTPAHCIHUPALMH IS
000MX pacCMOTPEHHBIX KYJIbTYp (COM M BHHOTpaaa). Pazmuuus B oneHkax 3(pGeKTUBHOCTH HCTIOIB30Ba-
HUs BoAbl 1o accumuisiiuu CO2 1 o ypoxaro OoJibllie y co, 4YeM y BuHorpazaa. B nenose cou B 2021
roJly B IEPHO/] HATIOJTHEHUS CEMSIH YCIIOBHSI BIaKHOCTH MTOYBHI CIIOCOOCTBYIOT BBICOKOMY YPO’Kal0 3€pHa.

ABTopsb! 6narogapat Kprucrtuany Manuii 3a CyliecTBEHHYIO IOMOIIb NPU IPOBEJCHUH MOJEBBIX HC-
CJIEJOBAHMI.

UccnenoBanusa nposeaeHbl B pamkax npoekta ['ocymapctBenHoit IIporpammer 20.80009.7007.16
«CHHepru3M Mexay NPHUPOTHBIMU (DAKTOpaMHU U IKOJIOTUYECKU Oe3BpEIHBIMU MHUKPOOMOIOTHUECKUMHU
CpeICTBaMU PETYJIMPOBAHUS IUIOTHOCTH TOMYJIALMU BPEAUTENECH IS 3aIUThI CEIbCKOXO03SMCTBEHHBIX
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KyJbTYp B TPaJUIMOHHOM U OPraHUYECKOM CEJIBbCKOM XO3sHCTBe», (pmHaHcupyemol HarmoHanbHBIM
ArenrcTtBoM no Mccnenosanusam u Pa3suruio.

10.

11.

12.
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BU3YAJIM3AILIUA IN VIVO KIYBEHBKOB COHA B ITIOJIEBBIX YCJIOBUSIX
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Abstact
The possibility of non-destructive, without disturbing the viability of the whole plant, in vivo visu-
alization of nodules formed on the roots of soybeans in field conditions has been shown.
Key words: Soybean, nodules.

Beenenue

HenecTpykTHBHBIC METOJIMKH MIMPOKO MPUMEHSIOTCS TIPU OMOJIOTUYECKUX MCCIICAOBAHUIX pacTeHHu. B
YaCTHOCTH, HEIECTPYKTUBHOE M3MEPEHUE JIMCTOBOM TTOBEPXHOCTH TIO3BOJISICT MTPOBOJIUTH YUETHI B CE30H-
HOW JMHAMHUKE Ha OJJHHX M TEX )K€ PACTCHHSIX, YTO, IPU OJHOM M TOM XK€ 00beMe pabOThl, O3BOJISET
YMEHBIINTh Pa30pOC JaHHBIX M YBEJIMUYUTHh CTATHCTHYECKYIO JOCTOBEPHOCTH pe3yibratoB [1]. Mccneno-
BaHUs KIyOCHBKOB, O0OPa3yIOMUXCS HA KOPHIX PACTEHUH COM, OOBIYHO HEOOPATHMO JIMKBUIUPYET KU3-
HECIOCOOHOCTh Kak KIyOeHBbKOB, Tak W 1esoro pactenus [2; 3]. B Hacrosieii pabote Oblia mocTaBieHa
3a/1a4a M3y4UTh BO3MOXKHOCTh B TIOJICBBIX YCIIOBHUSX HEJECTPYKTUBHOM, 0€3 HapyIICHUS >KU3HECIIOCO0-
HOCTH II€JIOT0 pacTeHHsI, BU3yalu3aiuu iN ViVO KiIyOeHbKOB Ha KOPHSAX PACTEHHUI COH.

MartepuaJjbl 1 METOIBI

[ToneBsie onBITHI C pacTeHUssMU cou TpoBeaeHbl B 2021 rony Ha ydacTke B SIJIOBEHCKOM paiioHE
Monmossl, rae B 2009-2011 rr. nmpoBoauin KcciaeqoBanus ¢ copramu ToMaToB [4]. ComepikaHUs XHUMH-
yeckux anemeHtoB (Cl, S, Ca, Mg, u ap.) onpenensnu Ha peHTTeHOBCKOM criekrpomerpe VRA-30, a
BJIQYKHOCTh U 3JIEKTPOIPOBOIHOCTh MTOYBEHHOM Biaru uzMepsiiu ¢putromonutopoM PM-11 ¢ ncnomns3osa-
HueMm naruvka SMS-TE. OnbITHBIM ydacTOK XapakTepu3yeTcs IUIOXHMM KadecTBoM Bonbl (1,25 r/m),
BKJIIOUAsi B KAYECTBE JOMUHHUPYIOLIUX cleayromue nonsl: Nat- 5,6 mr-sks/ma, Cl- - 7,0 mr-sks/n, SO42--
4,7 mr-skB/n. Conepkanne Mg2+ - 4,7 mr-sks/n, Ca2+ -2,5 mr-sks/i. Ha nensinke 6€3 maxoThl 3J€KTpo-
npoBoaHocThk (PEC) B cnoe 15-20 cMm coctaBnser 7,65+0,05, a B cnoe 55-60 cm 6,31+£0,01 nC/m. HUctou-
HUKHU BOJIBI /111 OPOLLIEHUS] OTCYTCTBYIOT.

B nocnennue npenmectsytomye roasl (2018-2020) ombITHBIN y4acTOK ObLT UCHOIB30BAH IS OTIbI-
TOB C PACTEHUSIMH COM C BHECEHHEM B TIOUBY KYJIbTYphI pu3obakTepuii Bradyrhizobium japonicum mramm
RD2 u3 xomnexkunu MHCTUTYTa MUKPOOHMOJIOTMH U OMOTEXHOJIOTUH (IIPEOCTaBIEH JOKTOPOM OMOJIOTHH
B.Tonepam). B 2021 roxy KynsTypy pH306aKTepHii B I0UBY HE BHOCHIIN, a CEB COHM HA Tiomaan 50 M2 npu
mMexaypsaabe 50 cM (IIOTHOCTH LieHo3a 18 pacTeHMid Ha KBaJpaTHBIM MeTp) MpoBesrd HEOOpaOOTaHHBIMU
CeMEHaMH NepCreKTUBHON (opMbl cou A2, BBIIBICHHOM Ha moisix MHCTUTYyTa reHeTuKH, GU3NOIOTHH U
3anuThl pacteHuit B onbitax 2018-2019 rr. CeB com B 2021 1. npoBenu HE0OOpaOOTaHHBIMU CEMEHaMH C
YUETOM CTUMYJISIIIMU KITyOeHbKOOOpa30BaHMsI MPEAbICTOPUEN BhIpAILIMBAHUS COM HA OIBITHOM ydacTke [5].
Jlns onMcaHys 3TalloB OPraHOTeHE3a COM UCTIONIb30BaN OOIISTIPUHATYIO KilaccuuKaiuo [6].

JInst HeecTpYKTHBHOM IN VIVO BU3yanu3aluy KIyOCHbKOB Ha KOPHEBOW CHCTEME COM TPHUMEHSITH
MHOTO()YHKIIMOHAJIBHBI CEMUIIO3UIIMOHHBIN (C M3MEHEHHEM Yrila pachbula BOJbI) OPOCHTEIbHbIN IMH-
cronet-pacubutute’ds Y T-8963 dupmbl YATO (Ilonsma). Boay B pacnbutiTens mojaBaiv moj; HE00Xo-
JTMMBIM JaBiieHueM noptatuBHbIM Hacocom SCW 400 S Steinberg (I'epmanust). Boay, ucmosib30BaHHYIO
JUISL OTMBIBKH, OTBOJIUJIM B CTOPOHY.

JIuctoByro nosepxHocTh (JIIT) pacTenuit con onpenensyiu HeAECTPYKTUBHBIM METOJIOM, NPH 3TOM
U3MEPSITH JJIMHY U HIMPUHY BCEX HACTOAIIUX JUCThEB [1]. s onpenenenus miomaam Kax/aoro KOHKpeT-
HOTO TPOHYATOrO JIMCTA HCTIoNb30Bamy popmyny Bakhshandeh et al. (2011): S, sm?=1,923*(L, sm)*(D, sm)
— 4,869 [7]. THommyto JITT (Bcero pacTeHus) BEIYUCIAIN KaK CyMMY TLIOMIAIEH BCEX JIHCThEB OOMIbIIE 5 cM?
[8]. B nepron HanoMHEHUS! CEMSIH YYUTHIBAIM KOJMYECTBO O00OB Pa3eibHO MO KaKIAOMY Y3y HIDKHEH
(KyCcTHCTOM) YacTH PacTeHUU W BEPXHEW YacTh IEHTpajdbHOro moodera (credssi). OneHKy reHepaTuBHOU
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npoxyktuBHocTy JIIT pactenwuii nenanu B craauu RS Ha ocHoBe yuetoB Bennuunbl JIIT u konndectBa 60608
Ha OJIHO pacTeHue. buomeTprueckyro OleHKY [IEH03a COU MPOBOAMIIU 1O 10TH pacTeHUsIM.

Pe3yabTaThl U 00Cy:KICHUE

[IpensicTopus yuactka, rae B 2020 roxy B MOYBY BHOCHIM KYJIbTYpY pHU300aKTepuid, O3BOJISIA
OKHJIaTh XOPOIIETO KIyOeHhKOOOpa30BaHMsI Ha KOPHSX JaXKe MPU CEBE HEOOpaOOTaHHBIMH CEeMEHAMHU
[5]. [lepBoHauaNbHBIE ONBITHI, C OTMBIBKOW KOPHEBOM CHCTEMBI Ha OOJIBIIYIO TIYOHHY, HA BCIO TOJIIUHY
naxotHoro ropuzonra (0-30 cm), mokaszajiu NMPEeUMYLIECTBEHHYIO JIOKATH3AIUIO0 KIYOCHbKOB B IMOBEPX-
HOCTHOM clloe yepHo3eMa, He riryoxke 10 cm (Dwur. 1).
SRR VS 7] o e @wur. 1. Buzyanuzamus ki1yOeHbKOB

B cpok 85 aueit nocie cesa (AI1C).

[ z Y A ;
Cpox 85 AIIC COOTBeTCTByeT CTaJlI/II/I R2 noyiHoro 1BeTeHus [6]. [lomyyeHHbI pe3yabTar MO3BOJIUI B

JaTbHEWIINX UCCIEAOBAHUSIX YMEHBIIUThH MIyOHMHY OTMBIBKH KOPHEBOW CHCTEMbI JUIS BU3yallU3aluu in
VIVO Ki1yOeHBKOB J10 TiyOuHbI He 6osee 10 cm (Dwur. 2).

Qur. 2. Busyanuzauus
KIyOGHBKOB TIPHU JIOKaJb-
HOW OTMBIBKE KOPHEBOM
CHUCTEMbl HATHBHOTO pac-
tenuss coum (cpok 113
JIIC). Opuenrtauus Jnu-
HEWKHU — C I0ra Ha CeBep

Tem He MeHee, Jake NpPU CTOJb IITyOOKOH OTMBIBKe, kak Ha dur. 1, nanbHeilnme ce30HHbIE
HaOJII0/IEHUs TTOKa3aJIM MOJIHYIO )KU3HECTIOCOOHOCTh PACTEHHH 1OCIE BU3yalu3allui YacTU KOPHEBOM CH-
creMbl. [Ipy 3TOM Ha HalleM y4acTKe Mbl HAaOJIIOJIIM MPEUMYILIECTBEHHYIO JIOKAIN3ALUIO0 KIIyOeHBKOB
BOM3u pactenus (Dwur. 2). lnsa pacrennst Ha Owur. 2 cpok 113 JITIC cooTBEeTCTBYET rpaHulle MEXIY re-
HEPATUBHBIMU cTagusiMu oHTOoreHeza R4 u RS.

[Mocne mpekparieHus: BU3yanu3aiu in Vivo KiIyOeHbKOB (CMBITYIO TIOYBY BOKPYT THTIOKOTHIIS 3a-
MEIllAJIA CBEXKEHl MOYBOM) pacTeHUs MOJHOCTBIO COXPAHUIU CBOIO KU3HECTIOCOOHOCTh, O Y€M, B YAaCTHO-
CTH, CBUJIETEIbCTBYET UX BHJ 4Yepe3 2 HEeJeNd IMOocie BU3yalu3aluu 4acTh KOpHeBOI/I CUCTEMBI, B CPOK
127 AIIC (®Dwr. 3), B craguu R6. .

@wur. 3. AnuKanbHas 4aCcTh PACTCHUS COU
(To ke pactenne Ha Dur. 2) yepe3 1Be HEIETH
10CJTe BU3yasu3alus iN ViVO KiTyOeHbKOB (CPOK
127 ATIC).
[TomHOE COXpaHEeHUE KUZHECTIOCOOHOCTH PACTEHHIA
COM B IIOJIE MOCIIE BU3yaau3aluu iN VIVO KITyOeHbKOB JTOKa-
3bIBaeTCsl M Onomerpudeckumu yueramu (Tadm. 1 u 2).
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Tabmuua 1. I[IpoaykTuBHOCTH NHcTOBOM noBepxHocTH (JIIT) HATUBHBIX pAaCTEHU U pAaCTEHUI ¢ Mpeie-

CTBYIONIECH™ BU3yanu3anuei in Vivo Ki1yOeHbKOB

BapmuanT pacrennii con B menose (127 AIC) Mpoayxrusnocts JII, 60606 na 1 om® JIIT
HaTUBHBIE 3,13 +0,13

MoCcIie BU3yaJIN3aIiy KIIyOeHbKOB 3,00 £0,51
*Busyanuzaiuio in Vivo mposoamwiu B cpoku ot 85 mo 113 AIIC (craguu ot R2 mo RS).

Hannbie Tabmun 1 u 2, kak u ®ur. 3 MOKa3bIBAIOT, YTO MPOIEAYPa BU3yaTH3aluK KIyOCHBKOB 1N VIVO He
yxyauana GU3HoI0ruueckoe COCTOSHUE PACTEHUH, O YeM IIPEKE BCEro FOBOPUT HEU3MEHHOCTh I'eHepa-
TUBHOM MPOJYKTUBHOCTH JIUCTOBOM IOBEPXHOCTHU PACTEHMM, KaK HATUBHBIX, TaK U UCIBITABIINX IPE.-
IIECTBYIOLIYIO BU3YaJIN3aLUIO YaCTH KOPHEBON CUCTEMBI.

Ta6muma 2. [TpoaykTuBHOCTS JucTOBOM moBepxHocTH (JIIT) pacTenus nmepcrnekTuBHOM hopmbl con A2
(127 AIIC) nmocne npeaniecTByomen* Bu3yanusanuu in Vivo kiryoeHbpkoB (Pur. 2).

buomMerpuyeckne napaMmerpbl pACTEHHS COHM B IIEHO3€ Mpoaykrusnocts JII, 606b1/0m°
KOJIMYECTBO OOOOB, IIT/pacTeHUe 139 383
JTUCTOBAs IOBEPXHOCTD, OM?/ pacmenue 36,3 '

*Buzyanuzanuo in Vivo npoBoamu B cpok 113 TIC.

Pactenue, BU3yanbHO UMeroliee 00JIbII0e KOINYECTBO Ki1yOeHbKOB (Pur. 2), He TOIBKO COXPAHUIIO
CBOIO JKM3HECIIOCOOHOCTh, HO U IMPOSBHJIO HAaUOOJIBIIYIO (M OUYEHb BBICOKYIO) BEJIMYMHY I'€HEPATUBHON
TIPOAYKTHBHOCTH JIUCTOBOH TIOBEPXHOCTH - 3,83 6062 Ha 1 M2 MTMCTOBOI MOBEPXHOCTH PACTEHHUS.

BoiBOaBI
[TokazaHa BO3MOXHOCTh HEJIECTPYKTUBHOM, 0€3 HApYIICHUS KHU3HECTIOCOOHOCTH IICJIOTO PACTCHUS,
BU3yaIH3aIiK iN VIVO KITyOCHBKOB, 00pa30BaHHBIX HA KOPHSAX PACTEHUI COU B MOJICBBIX YCIOBHSIX.

HccnenoBanust mpoBefieHbl B pamkax npoekta ['ocymapctBennoit IIporpammsr 20.80009.7007.16
«CHHepru3M Mexay MPHUPOIHBIMU (DAaKTOpaMHU U IKOJIOTMYECKHU Oe3BpEIHBIMU MHUKPOOUOIOTHUECKUMHU
CpeACTBaMHU PETYJIHMPOBAHUS IUIOTHOCTH TOMYJSALIUN BPEIUTENCH IS 3aIIUTHl CEITbCKOXO03SMHCTBEHHBIX
KyJbTYp B TPaIUIIMOHHOM W OPTaHWYECKOM CEIBCKOM XO3SHCTBE», (pMHaHCHpyeMoi HanmoHaabHBIM
ArentctBoM 1o MccnenoBanusm u Paszsutuio.
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Abstract

The use of preparations based on secondary plant metabolites is an alternative to chemical pesti-
cides, to which the vegetable bean culture is very sensitive. All preparations stimulate the germination
and development of the root system of seedlings, which contributes to an increase in the germination and
resistance of beans to Fusarium in the early stages of development. 0.01% concentration is the most op-
timal for treating beans before sowing. Verbascoside exhibits a prolonged immunomodulatory effect and
effectively inhibits the development of the disease throughout the growing season. Bioregulators mold-
stim and linaroside work more effectively together with chemical fungicides, reducing their phytotoxicity
and increasing plant stress resiastance.

Key words: seeds, pre-sowing treatment, bioregulators, germination, protection against fusarium

BBenenune

OKOHOMHUYECKH 3HAYMMbIM (PAKTOPOM, CHHKAIOUIUM IPOAYKTUBHOCTh U KauecTBO (acojid OBOIL-
HOM, SBJSETCS MOpaXCHHE Pa3IMYHBIMHU 00Je3HsMU. B 3aBUCHMOCTH OT BHIa BO30YAMTENs, T€HOTHUIIA
pacTeHMsI-X035MHa, MEPUOo/a 3apaKEHUSI U YCJIOBUM Cpelbl CHUKEHUE ypoKas MOXKET AocTuratb 50-
100% [1]. B mocnegnue roasl B cOCTaBe KOMIUIEKca (PUTOMATOT€HOB PACTET yEIbHBINA BEC MUKPOMHUIIE-
TOB M3 poja Fusarium, KoTopbie mopakarT BCe OpraHbl paCTeHUI, B TOM YuCie U ceMeHa [2]. B crucke
pa3pelIeHHBIX MPEenapaToB A MPEANOCeBHOIO MPOTPABIMBAHUSA CeMSH OOOOBBIX KYJIBTYpP CHCTEMHBIX
(GyHrUIUI0B KpaiiHE Majo U B OCHOBHOM 3TO JOCTAaTOYHO TOKCHYHBIE XMMHUYECKHE COETUHEHHS KOH-
TakTHOro jAeicTBus. Ha dacomm oBOLIHON HEKOTOPBIE U3 HUX PEKOMEHJIOBAHbI TOJBKO JJISl ONPBICKUBA-
HUSl BET€THUPYIOLIUX PACTEHM, B CBSA3M C MOBBIIIEHHON YyBCTBUTEIBHOCTHIO CEMSIH U MIPOPOCTKOB ATOM
KYJBTYpBl K XUMHUYECKUM CPEJCTBAM 3alllUThl, BBI3BIBAIOLINM Jlaxke rudensb noceBos [3]. [ToaTromy mpuo-
PUTETHBIM HAIIPABJIEHUEM SIBJISIETCS] U3YUYE€HNE BO3MOKHOCTEH UCMOIb30BaHUS aJIbTEPHATUBHBIX METOJIOB
3aIUTHl PACTCHUH, B TOM YUCJI€ U IPUMEHEHHS OMOIoTrnYecKu akTUBHBIX BemiecTB (BAB).

MHoroneTrHue ucciaeoBaHus OMOJOTHYECKOW aKTMBHOCTH BTOPUYHBIX METAaOOJMTOB U3 MpejacTa-
BUTEJIEH pa3IMUHBIX CEMENUCTB BBICIIMX PACTEHHI MOKa3alu, YTO OHM IMPEJCTaBISAIOT OONbIION HHTEpeC
JUISL TIOBBILICHUSI CTPECCOYCTOMYUBOCTH pacTeHU. [IoMHMO BIMSHUS HEMOCPEACTBEHHO Ha BO30yAMTe-
Jeil Gone3Hel, UX AecTBUE B MEPBYIO OUepe/lb HAMPABJIEHO Ha MHTEHCHU(PHUKAIUIO TOPMOHAIBHOIO CTa-
Tyca pacTeHuil, 00pa30BaHUs YHAOTEHHBIX BEIIECTB PA3IMYHON MPHUPOJIbI, 00ECIICUNBAIOLINX 3AIIUTY OT
naToreHoB. cronb3oBaHNe TaKUX COETMHEHUH MO3BOJISIET CYLIECTBEHHO COKPAaTUTh IPUMEHEHHE CUHTE-
TUYECKUX MECTHLUIOB, KOTOPblE BMECTE C TOKCHMYECKHM JIeHCTBHEM Ha (PUTONATOTE€HBI OKa3bIBAIOT OT-
pULATEeNIbHOE BIUSHUE U HA MOJIE3HYI0O MUKPOOUOTY, 3arpsA3HSIOT OKPYXAIOUIYI0 Cpely, IPUBOIAT K IO-
SIBICHUIO HOBBIX PE3UCTEHTHBIX pac Bo30yauteneid. Ho mmupokoe npuMeHeHne BTOPUYHBIX METa0OIUTOB
TOPMO3UT HEAOCTATOYHAs! M3YUYEHHOCTh MEXaHU3MOB UX PETYISTOPHOIO BIMSHUS Ha MPOLIECCHl PA3BUTHUS
OBOIIIHBIX KYJBTYp, BBICOKasi M30UpaTeabHOCTh AeHCTBUS BAB, pa3HbIx 1o cBOeil XMMHUYECKON CTPYKTY-
pe u npoucxoxaenuto [4,5]. [IoaToMy B OCHOBHOM MPUMEHSIETCS] SMIUPUIECKUI MOJIX0/ K UX BBIOOPY U
UCIIOJIb30BaHUIO Ha KOHKPETHOH KyJbType WK copTe. B oTHOmeHuun $acoam OBOLIHON TaKUX MCCIENO-
BaHUH NIOKa HE MPOBOAMIIOCH, YTO U SIBUJIOCH IEJIbIO TAHHOW paboThI.
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MarepuaJjbl 1 METOABI

B skcnepuMeHTe UCIonb30Baiu Kak O(GUIIMHAIBHBIN (UTOMpEnapaT MOJACTUM (11.B. ypocTaHo-
JIOBBIA TJIMKO3W U3 CEMSIH Iepla CIAAKOr0), TaK ¥ CYMMAapHbBIE OYHILIEHHBIC SKCTPAKTHI OMOIOTHUECKU
AKTUBHBIX BellecTB (IaBOHOMIHON M UPUIIOUIHON MPHUPOJBI, U3 HAA3EMHON YacTu MpeiCcTaBUTENeH Tu-
Kopactymieit ¢guopsl. CyMMapHbIe SKCTPAKThI U3 PACTUTEIBHBIX HCTOYHUKOB TOJTYYaIl METOAOM HUX HC-
YepIIbIBAIONIeH SKCTPAKIIMKU BOJHBIM 3TAaHOJIOM NPU HAarpeBaHUU C MOCIEAYIOUIEH OYHCTKOW aacopOIu-
OHHO-pacIpeIeINTENIbHON XpoMaTorpadueil Ha KOJOHKAX ¢ CHJIMKareiaeM u mnonuamuaoMm. KoHTposis 3a
pas3fielieHueM OCYIIECTBISUIM METOJOM TOHKOCIOWHON Xpomarorpaduu C MOMOIIBI0 Clenu(UuIecKux
IIPOSIBUTEICH.

TectupoBaHue aKTUBHOCTH TJIMKO3UI0B MTPOBOAMIIN HA TPEX CIAPKEBBIX copTax (hacoiii OBOIIHOM
- Jluka, Yiesama u Cubemons cenexuun @®I'BHY ®HIIO [7]. Jnst ouenku Bausiaus BAB Ha maboparop-
HYI0 BCXOXECThb CEMSIH U POCT MPOPOCTKOB HCIOJIb30BaIM UX BOAHbIE pacTBOopbl B 0,05%, 0,01% un
0,005% xonueHTpanusx. B kauecTBe cranaapra Obl1 B3AT XuMudeckuid mpotpasutens TMT/l, BCK (a.B.
TUpaMm) B nmoaodpanHoit 30% KOHIIEHTpallK, Tak Kak 00paboTKa B peKOMEHyeMoil 1jsi 3epHO0000BOM
JI03bI TIPUBOJIAIIA K CHIDKEHHIO TTOCEBHBIX KadecTB ceMsiH. KoHTpomnb - muctuiumpoBaHHas Boga. OOpa-
0O0TKY MPOBOAMIN METOJIOM CMauuBaHUs U3 pacueTra 3 mi pabodero pactBopa Ha 100 mTyK ceMmsiH, ¢ Mo-
cleayomuM nojacymuBanieM. OO0paboTaHHbIE cEMEHA BBHICEBAIM B KOHTCHHEPHI C yBIAKHEHHBIM IIep-
JUTOM U momemanu B tepmoctaT. [loBTopHOCTh — TpexkparHas. Ha 10 cyTku yuuThHIBald BCXOXKECTb
(I'OCT 12038-66) u BbIpalllMBaIu CESHIIBI HA CBETOYCTAHOBKE C 16 4acOBBIM CBETOBBIM IIEPHUOAOM MpU
nepemenHoit Temneparype 18/23°C. Ha craguy Hayana pa3BepThIBaHHS MEPBOi APl HACTOSAIINX JTHCTh-
€B [IPOBOJWIM U3MEPEHUS U B3BELIMBAHHUE CESIHIIEB, a TAK)KE YUET Uncia pacTeHUI ¢ CUMIITOMAaMu Iopa-
KEHUSL.

Js moneBbix ucnbitannid ucrnonb3oBanu 0,01% pactBopsl uTonpenapaToB Kak OTIAEIbHO, TaK U
coBmecTHO ¢ 30% pactBopom mpenapata TMT/], BCK. O6paboTky mpoBoAUIN aHAJIOTHYHO JabopaTop-
HOMY ombITy. OOpaboTaHHBIE CEeMEHa BBICEBAIM CEsUTKOM TouHOro BbiceBa Winterstiger plodseed XL.
[Inomanp y4eTHON AeNSHKH 3 M2, TIOBTOPHOCTh YeTHIpEXKpaTHas, pasMelleHne cucTeMatnyeckoe. Ma-
CoJIb BO3JIebIBaNIA B coOTBeTCcTBUM ¢ npuHATON B DI'BHY ®HIIO arporexnukoii. [locie moaHbIx BCXo-
JIOB YUUTBIBAJIM TYCTOTY CTOSIHUSI PACTEHHM, B MIEPHOJ BEreTalluu - CTENEeHb MOpaXXeHUsl pacTeHui Qy3a-
pHO30M MO OOLIENPUHSTHIM MOKazaTelsM: pacnpoctpaHeHHOCTh (P%), unnekc nopaxenus (I, cpeqnuit
Oarmn), crenens pazButus 6one3nu (R%), ucnonssys narubannpHyo mkany. O0paboTKy TaHHBIX MPOBO-
UM METOJaM CTAaTUCTUYECKOTro aHaiu3a ¢ ucrnosibzoBanueM mporpamm LightCycler®480 SW 1.5.1 u
Mecrosoft Excel 2010.

Pe3yabTaThl H 00cyxKI1eHUE

B xozne nmabopaTOpHBIX HCCIIEOBAaHUI YCTaHOBHIIM, YTO IMpeJroceBHas 00paboTka ceMsH (acomu
¢duTonpenapaTaMu, XOTsI U UMeJa ONpPeIEICHHbIE COPTOBbIE OCOOCHHOCTH JEUCTBUS, B LIEJIOM IOJIOXKHU-
TEJIbHO BIIUsUIA HAa IPOPACTaHUE CEMSH U pa3BUTHE MPOPOCTKOB (puc.l).

V¥ coproB Cubemonb u Yibsiia ¢ MOHMKEHHBIM KaUY€CTBOM CEMSIH BCX0KECTh OTHOCUTEIBHO KOH-
TpoJis OblIa TOCTOBEPHO BBILIE M B CpeHEM 0 TpeM copTaM Ha 4-13% (c npumenenuem TMT/I, BCK -
6%). B pesynerate 00paboTku cemsH ¢utonpenapatamu B 0,01% KOHIIEHTpAIlMH 3HAYUTEIHLHO YMEHB-
IIMJIOCH YHCIIO CESIHIIEB C MPU3HAKaMU TOPa)KeHMs B BHJIE HEKPOTUYECKHX IATHEH Ha KOpEIIKax, cTedJie
U CeMsIONSIX, XJIOp0o3a U KPAaeBOro 0XKOora MPUMOPAHANIbHBIX JUCThEB. 10 BHEIIHE 3/10pOBBIX pacTte-
HUI B 3TMX BapuaHTax B cpenHeM Ha 9-14% Oblna BbIlIe, YeM B KOHTpoJje, a npu oopadotke TMT/]
BCK - Tonmbko Ha 4%, T.e. B mipeeax omumoOKy omnbiTa. [Ipu 5ToM B pa3pese OTAeIbHBIX COPTOB JIOCTO-
BepHoe nonoxurenbHoe Biusaue TMT]] BCK BrisiBieno Tonbko Ha copte JIuka, rie B KOHTpOJIE OTMe-
YeH caMblii HU3KHUI MPOLEHT 0ecCCUMITOMHBIX pacTeHul, scero 57%. B Bapuante ¢ TMT/] BCK on co-
craBui 80%, a ¢ npumenenneM BAB — ot 67 no 90%, B 3aBHCHMOCTH OT MPHUPOJBI (puTONIpHUIIEpaTa U
KOHIIEHTpaIUH.
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Puc.1. Biusaue npeamnoceBHoit oopadotku ¢putonpenaparamu u TMTJ] BCK Ha BcxokecTh ce-
MSIH, Ka4eCTBO U MacCy CestHIeB hacojIu OBOIIHOI (Cp — cpenHee 3HaUeHHE IO TPEM COPTaM).

Ha Ouomerpudeckue mapaMeTpsl pacTeHHH (BBICOTAa PAacTEHHs, IUIOMIaAb JHCTheB) BAB He okazamm
BBIPAKEHHOTO CUMYJIMPYIOIIEro JEHCTBUS, KaK U Ha OOIIyIO0 CBIpYI0 Maccy cesiHueB. Ho, B orimume ot
TMT/ BCK, ormeudeno ux nonoxxutenbHoe BiusiHue B 0,01% KOHIIEHTpalluu Ha pa3BUTHE KOPHEBOU CHUCTE-
Mbl. Macca KOpHEl ONBITHBIX CESHIEB B CpeAHeM yBennuuiachk Ha 7-20%, a nocne TMT/] BCK - ymenbiu-
nack Ha 19% oTHOCHTENHEHO KOHTpOJsl. Harbomnee Bbicokast Onosormueckast 3pGeKTHBHOCTh OTMEYEHA Y COp-
ta Jluka B Bapuante ¢ Bepbackozugom (b3=26%), y copra Ynpsma — ¢ muHaposunom (b3=13%), a y copra
Cubemons — ¢ momacrumom (b2=43%). Hanbonee ayBctBuTensabiMu K 00padoTke cemssH TMT/L BCK oxa-
3a1mch copTa Yibsima u CubemMosb, y KOTOPBIX Macca KopHei Obuta Huxke Ha 32% u 22% COOTBETCTBEHHO.

24
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10 COBMECTHOM IPUMEHEHUU

(MockoBckast 00J1acTh,
2020-2021 rompi).
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YnoAwa CuBemono

[To coBOoKynHOCTH BCeX MOJOKUTENbHBIX 3((EKTOB JUIs MOJIEBBIX UcTbITaHUM Obuia Beigenena 0,01%
KOHIIEHTpalus (pUTONpenapaToB, a TAKKe JIOMOTHUTENBHO BKIIOYEHBI TPH BapuaHTa COBMECTHOM 00paboTKu
ceMsiH BAB 1 XUMHYECKHM MPOTPABUTENEM C IIETBIO0 CHIDKEHUSI ero (PUTOTOKCHYHOCTH. Kak BUIHO Ha 1ua-
rpamme (puc.2), y copta YibsIla MoJI0KUTETbHOE ASHCTBIE Ha MOJIEBYIO BCXOXKECTh OKa3aina o0padoTKa JiH-
Hapo3ugoM u moiactumoM (B3=25-35%), y copta Cubemons — Bepbackosugom (b23=18%). O6paboTka
TMT/] BCK npuBena K yBeTHUYEHHUIO T'YCTOThI CTOSIHUS pacTeHuit Ha 13% tonbko y copra Cubemorns. O6pa-
00TKa npoTpaBuTeneM coBMecTHO ¢ BAB y 060ux copToB Aana 3HaYMMOE MOBBIIIEHHE 3TOr0 MOKa3aTess BO
BCEX BapuaHTaX. B pesysbTare uncio pacTeHuii Ha 1 M? OTHOCHTENEHO KOHTPOIS y COPTa YIIbAIIA YBETUH-
nock Ha 43-54%, a y copra Cubemons — Ha 16-31% B 3aBUCHMOCTH OT BHJ1a (pUTONpEnapara.

DUTONATONIOTUYECKUN MOHUTOPHHT MOPa)KeHUsI pacTeHui (acoiau Qpy3apro30M BBISBUI MOJIOKH-
TeIbHOE JEHCTBUE MPEINOCEBHON 00paOOTKHM CeMsIH BO BCEX BapMaHTax Ha PaHHUX CTaJUSIX Pa3BUTHUS
pactenuii. IlepBbIMH CUMIITOMBI MOpakeHUs MOsIBMIIMCH Ha copTe Cubemounb, y kotoporo B ¢azy 3-4
HACTOSIIUX JIMCTHEB TPOIICHT IMMOPAXEHHBIX PAaCTeHUH B KOHTposie cocTaBmi 18%, B BapmaHTax ¢ oOpa-
6otkamu ot 0 10 8%. Ha cragum texHndeckoit crenoctu 6000B 00J€3Hb paclpocTpaHmUiIach Ha 00OUX
copTax, IpH 3TOM HanboJsee CUIbLHO B BapHaHTaxX ¢ 00pabOTKOW CEMSH JIMHAPO3UIOM U MOJIJICTUMOM, TJie
IPOICHT MOPAKEHHBIX PACTEHUN ObUI BBIIIE, YeM B KOHTposie B TO ke BpeMs BepOacKO3MI MPOIOIIKAI
3¢ PeKTUBHO cAEP)KUBATh pa3BUTHE 00JIe3HHU, HA ypoBHE XxuMmudeckoro ¢pyarumuaa TMT]] BCK(tab6i.1).
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CHmxkenne 3QQPEeKTUBHOCTH 3aIIUTHOTO JEHCTBUS JIMHAPO3HA U MOJJICTHMA, KOTOPBIC, SBISSICH
OuoperyniaropaMud pocrta, He 00JalaloT BBIPAXKEHHON (PYHTMIMIHOW aKTHUBHOCTBIO, B JIaHHOM Cllydae
MOXeET OBITh CBSI3aHO C psA0M (akTopoB. B yacTHOCTH, M3BECTHO, YTO HEKOTOPHIE CTEPOUIHBIE TIINKO3H-
Il B HU3KUX KOHIIGHTpALMs CTUMYJIHPYIOT POCT MUKPOMHIIETOB, B TOM YHWCJI€ M MATOT€HHBIX I'PUOOB,
MOTYT yCHWJIMBATh CHHTE3 M HAKOIUIEHHE MHKOTOKCHHOB, KOTOPbIE MIPAIOT BAKHYIO POJIb B MAaTOTCHE3E
rpuboB poga Fusarium [11]. Ha paHHuX cTagMsx pa3BUTHS, 34 CUCT CTHMYJIAIUH Pa3BHTHS KOPHEBOM
CHCTEMBI, paCTeHHUS CIPABIIOTCA ¢ HHpekuen. [Ipu nepexone Ha penpoyKTUBHYIO CTAJAHUIO Pa3BUTHS B
pe3yJbTaTe pe3Koil TOPMOHAIBHON MMEPECTPOMKU BOCIPUUMYHUBOCTD PACTEHUM BO3PACTAET U MPOUCXOIUT
ObIcTpoe pacmpocTpaHeHue 0oie3Hn. COBMECTHOE e MPUMEHEHHUE 3TUX (DUTOIPENapaToB C MPOTPaBU-
TeJIeM OKa3ajaoch Haubosee 3 (HEKTUBHBIM CIIOCOOOM OOpPBOBI ¢ pacpocTpaHeHUEM (y3apro3a U MOBBI-
HICHUS] YCTOWYMBOCTH pacTeHUil (aconu (cpeaHuil MHACKC MOpaKeHUs: ObUT CYIIECTBEHHO HIKE, YEM B
koHTpoje). [Ipu s3Trom Hambosee BoicOKass Ouosorndeckas 3pdekTuBHOCT, Ha 00oux coprax (75-90%)
oTMeueHa B BapuaHTe ¢ o6padortkoit cemsn TMT/] BCK + monactum, rae creneHb pa3BuTHs O0JNE3HU HE
npesbimana 10%, 4To H1Ke 5KOHOMUYECKOTO [TOPOra BPEIOHOCTHOCTH OOJIE3HHU.

Tabmuual. Baustaue npeamnoceBHo# 006pabotku cemsiH (aconu oBourHoU ¢putonpenapatamu 1 TMT/]
BCK na nopaxenue pacrenuit ¢py3apruo3zom (MockoBckasi 001actb, 2020-2021 rojsi).

Bapuant oGpaGoTic Copt Yiubsia Copt Cubemonb
P% |, Gamn R% B5% P% |, 6amn R% B2%
Konrpois (Boja) 28,3 2,8 19,5 - 46,7 2,5 30,8 -
TMT/[ BCK 17,0 2,2 12,4 36 30,8 2,0 15,5 50
Bepbacko3ua 21,7 2,3 12,1 38 28,3 2,0 14,2 54
Jlmaaposnyg 50,0 3,2 39,6 - 60,0 3,1 47,0 -
Monnctum 73,3 2,3 43,3 - 43,3 3,0 32,5 -
TMT/ + Bepbacko3un 25,0 1,3 8,5 56 28,0 2,1 14,9 52
TMT/ + nuHapo3ng 20,0 2,1 13,5 31 20,0 1,7 10,0 68
TMT/]] + MonacTum 10,0 0,8 2,0 90 16,7 1,8 7,7 75
HCPgs 5,8 0,2 4,1 6,1 0,2 57
BriBoabI

Hcnonp30BaHue MpenapaToB Ha OCHOBE BTOPUYHBIX META0OJIMTOB PACTUTEIHBHOTO MPOUCX OXKICHHUS
SBIISIETCS aTbTEPHATUBON XUMUYECKUM MECTUINIaM, K KOTOPBIM KyJIbTypa (hacolid OBOIIHOIM OY€Hb YyB-
CTBUTENIbHA. Bce ucpITaHHBIC (PUTOIIPEnapaThl OKa3bIBAIOT CTUMYJIHPYIOIICE JICHCTBHE HA TIPOPACTaHUE
U pa3BUTHE KOPHEBOW CHCTEMBI CESHIIEB, YTO CIIOCOOCTBYET MOBBIIMICHUIO BCXOXKECTH U YCTOHYHBOCTH
pactenuii daconu K Qpy3apuosy Ha paHHMX cTaausx pazputus. [Ipu atom 0,01% KOHIEHTpAIUIO MOXKHO
cUMTaTh Hanbosee ONTHUMAIbHOU st 00paboTku ceMsiH (aconu. BepOackosu, mposBisis MPOIOHTHPO-
BaHHOC IMMYHOMOJYJIUpYIOIIee JaelicTBre, YP(HEKTUBHO CACPKUBACT Pa3BUTHE OOJIC3HH HA MPOTHKCHUU
BCEro MepuoJia BETeTally, OITOMY €ro MOKHO PEKOMEHI0BATh VISl BKJIFOUEHUS B IIPOIECC TTOATOTOBKU
CEMSH K TTOCEBY KaK CaAMOCTOSTEIbHBIA AJIEMEHT TEXHOJIOTHH. BHOPEryasaTOphl MOJICTUM U JTHHAPO3H/T
s dexTrBHEE PAOOTAIOT COBMECTHO C XMMHUYECKUMHU (YHTHIMAAMU, CHIKAS UX (PUTOTOKCUYHOCTD, 32
CYET MOBBIIIEHUS 00IIEH CTPECCOYCTOMUYMBOCTHA PACTEHHUH.
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XAPAKTEPUCTHUKHU ITOKPOBHBIX CTPYKTYP IIVIOJ10B CJIUBbI
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Abstract
Using light microscopy, the micromorphology and structure of the protective skin structures of the
fruits of the Prunus domestica, cv. President, have been investigated. The structure of crystalline wax, the
number of microcracks and stomata on the surface of the fruit, as well as anatomical parameters have
been studied.
Keywords: fruit quality, fruit structure, fruit surface, epicuticular wax and cuticle, microcracks and
stomata, Prunus domestica.

BBenenune

MonnoBa, HapsiAy ¢ APYTMMH CTpaHAMH-3KCIIOPTEPAMU IJI0I0BOM MPOAYKIUH, SBISETCS OJHUM
U3 MMPOU3BOJIUTENICH Ka4eCTBEHHBIX IJI0/10B CJIMBHI B EBporie. [IponsBoauTenu GppyKTOB 3aMHTEPECOBAHBI
B BBICOKOYPOKalHBIX M YCTOMYMBBIX K MOPO3aM U OO0JIE3HSIM COPTax, KOTOpPbIE JAlOT IJIObI, CO3PEBAIO-
M€ B ONPENEIICHHBIN NEPUOJ, HE PACTPECKUBAIOTCA MOJ JTOKIAEM U MPUTOJIHBI Uil XpaHeHus. B cBoro
ouepelib, MOTPEOUTENN UILYT CIMBBI C MIPUBJIEKATENFHBIM BHEITHIUM BHJIOM U BKYCOM, C KOCTOYKOH, XO-
POIIIO OTAETSIONMICHCS OT MAKOTH, U C OTHOCUTEIIBHO JUTUTEILHBIM CPOKOM XpaHenus [1, 2, 9].

Copra P. domestica pa3ian4aroTcs M0 MHOTMM KauyeCTBCHHBIM XapaKTEPUCTHKaM IUIOOB, HAIPH-
Mep, IO BECY U pa3MepPy, TBEPIAOCTH, IBETY, BKYCY H COJIEPKAHUIO MOJIE3HBIX IS 3J0POBbSI KOMIIOHEHTOB.
Paznuuus Mexay copTamMu Takke KacaroTCsl KOJU4ecTBa U (JOPMbI KPUCTAJUIMYECKUN BOCK, 00pa3yromuit
XapaKTePHBI HAJIET Ha MOBEPXHOCTU TUIOAOB [4] U CKIOHHOCTh K PAaCTPECKHUBAHUIO, YTO OTPUIIATEIHHO
CKa3bIBaeTCsl HA CPOKE XPaHEHHsI, OIICHKE MPOIyKTa MOTPEOUTENSIMU U €0 SKOHOMUYECKOH 1IeHHOCTH. bo-
Jiee TOTO, B JIUTEpAType MO JAHHOMY HAIIPABJICHUIO MCCIEIOBAHWN HET MCYEPIIBIBAIONICH M MOAPOOHOM
uHGOpPMAIIUK O PA3IMYMIX B CTPYKTYpE IJIOJIOB Pa3HBIX COPTOB OJHOTO BHA. [1o 3TUM mpHYuHaAM IIeNbI0
JAHHOTO WCCJIEIOBAaHUS OBUIO U3YUYUTh MUKPOMOPQOJIOTHIO, TUCTOJIOTHUIO copTa ciuBbI [Ipe3uaeHt ¢ oco-
OBIM YIIOPOM Ha OCOOEHHOCTH, CBSI3aHHBIE C KAU€CTBOM U MPHUBIIEKATEILHOCTHIO TUIO/IOB.

ITockoJIbKY MEXaHMYECKHE CBOMCTBA MMOKPOBHBIX CTPYKTYP IIOAOB MOT'YT UMETh MOJIOKHUTEIBHOE
WJIM OTPULATEIIBHOE BIMSHUE HA PACTPECKUBAHUE IUIOJOB, OPAXKEHUE BPEAUTEISAMU U IPOHUKHOBEHHUE
IpUOKOBBIX MATOTE€HOB, 0c000€ BHUMaHWE OBLIO YNETIEHO XapaKTEPUCTHKAM JMUACPMHCA, KYTHUKYIIBI,
HaJIMYUIO SMUKYTUKYJISIPHBIX BOCKOB, KOJIMYECTBA YCTBHUI] U MPEAPACIIONOKEHHOCTH K PACTPECKUBAHUIO.
Kpome Toro, mioasl TeCTUpyeMOro copta ObUIM TPOAHATU3UPOBAHBI HAa cojiepkaHue (PEeHOMBHBIX COeIH-
HEHUI 1 (pIaBOHOMIOB, KOTOPBIE OMPEEIIAIOT MOJIE3HbIE CBOMCTBA (DPYKTOB.

MarepuaJjbl 1 METOABI

Cnusbl copra [IpesuneHT OblTu moydeHsl U3 caga HayduHo-mpakTHuecKoro MHCTUTYTa CaloBOJI-
CTBa, BUHOTpaJapcTBa U NuiieBblx TexHonoruil (Kummnes, Monnosa), B mepuo co3peBanus ypoxas. B
cajly UCHOJb30BAINCH TPAJAULIMOHHBIE METObI 00PAaOOTKH, BKIIIOUAIOLINE HCIIOIb30BAaHUE CTAaHAAPTHBIX
MUHEPATBHBIX YAOOPEHUN M XUMHUYECKHX CPEACTB 3alluThl pacTeHuit. CpeqHero pazmepa, 0JIMHaKOBOTO
1[BETA, LIeJble, 3/I0POBbIE CIMBBI COOMPATH C IEHTPAIbHON YacTH CIy4allHO BHIOpaHHBIX JiepeBbeB. Oco-
00e BHUMaHHE yJENSIA COXPAHEHUIO BOCKOBOTO CIIOS IJIOJIOB ISl TOCIEAYIOMIET0 U3y4eHUs] OCOOEHHO-
cTell ero ctpoeHus. JIJisi MUKPOCKOITMYECKOTO aHalin3a 00pas3ilbl KOKHIIBI OBLITH B3SITHI C OCBEIICHHON
COJTHIIEM CTOPOHBI B SKBAaTOPHAIBLHOM 00JIACTH KaX]IOTO TI0/IA.

BpeMeHHbIe IUTOJIOTUYECKUE MPETapaThl U3TOTABIMBAIHM COTJIACHO OOIMICTPUHATHIM METOIUKAM
[6,7] u3 cBexkero MaTeprana HEMOCPEACTBEHHO Mociie cOopa (00pasibl ObLITH U3TOTOBIEHBI U3 MATH CBE-
KUX TUI0I0B). 3aTeM 00pa3ilbl OKpaIIMBaIY, 3aJIMBAJIN TJIMLEPUHOM Ha MPEIMETHOM CTEKJie M HabIo/1a-
JIY TI0J] CBETOBBIM MUKpOCKonoM buoiap-U.
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W3mepeHus: MpOU3BOIMIA C TIOMOIIBIO OKYJISP-MHKPOMETpa MpHU yBeIWYeHUH oObekTuBa 10X u
40x. Jlns kaxkaoro odpasia Ha MITH y9acTKaxX OMPEAeNisiif TOIIIMHY KYTHKYJIbI, BBICOTY KJIETOK 3MHIEp-
Muca (IJIMHY €€ pajnaibHOW OCH), KOJMYECTBO CIOEB MMIIOEPMBbI, TOJIIHUHY CJI0SI TUIIOAEPMBI, TOJILIUHY
HNEPUKIIMHATIBHBIX KJIETOYHBIX CTEHOK FMIOJAEPMBI M OOIIYIO TOJNIIMHY KOXKUIBL. V300paxenus pukcupo-
BaJIK ¢ TIOMOMIBIO IHdpoBoii kamepsl (Opticam C-B1).

Conepkanrie (HDEHOJTBHBIX BEIIECTB OINPEACISIA HUTPO30pEaKlUe Ha cBekeM Mmarepuaine [3].
Jnist aKcnpecc-ornpeesieHus: coiepkanus (PeHOIOB MCTONIb30BAIH S-0JUIbHYIO IIKATY OLEHKH WHTEH-
CHUBHOCTH HUTpO30opeakiuu npeaioxkennyto JI. Komecunukoroit u ap. (1988). IlapameTpbl OCHOBHBIX TH-
CTOJIOTMYECKHX TOJI30H IUIOAA U Pa3MEPbI KIETOK U3MEPSUIM MIPH IIOMOILHU OKYJIIP-MUKPOMETPA.

Pe3yabTaThl M 00Cy:KI€HUE

[Ipe3uaeHT - cTapblii aHTIMICKHE COpT cauBhl goMarnneii (Prunus domestica) mosmHero cpoka
CO3PEBAHUS.

[Tmoner cmuBel [Ipe3uneHT kpymHOM BenmnumHbI (cpeassiss Macca 45-50 T, makcumanbHas 60-70 T),
OKpPYTJION (hOPMBI, C OKPYTJION BEPXYIIKOW M YIITyOJICHHEM B OCHOBAHHH, SIMKA IIMPOKas, 110 TIIyOWHE - Cpel-
usst. Koxunia cpeaneit Tomwns (115-120 wm), ¢ Mano3aMeTHBIM MEITKUM OpIOIIHBIM IIIBOM, BOCKOBBIM HaJle-
TOM TIOKpBITa B CpeJiHel crereHu. [ToKkpoBHAs OKpacKa IUIOOB CIUIOIIHAS OOpAOBas, C YePHO-CHHIM TOHOM.
[ToaxoxxHble TOUKU Oelble, MAIIOYHCIIEHHBIE, XOPOILo 3aMeTHbIe. KocTouku cpenHero pazmepa, sSleBHIHOM
(bOpMBI, OTJIENIIEMOCTb OT MSIKOTH XOpoIasi. MSIKOTh OKpallleHa B >KEJITO-3€JICHBIN HITH JKENITHIN I[BET, OKpacKa
MIOJIOCTH OJTHOLIBETHAsI C MSIKOTBIO, HA BKYC — HE)KHas1, COYHas1, KUCII0BaTO-claikasi. [ moasl xopoio nepeso-
34TCSl U XPAHSTCS, OCOOEHHO €CIM COOpaHbl 32 HECKOJIBKO AHEH /10 TIOJIHOTO CO3PEBAHUSI.

Ha noBepxHOCTH IMJI0/I0B CIIMBHI OBLIM OOHAPYKEHBI KPOIIEYHbIE MUKPOMOPIIUHKHI M HEOObIINE
BOJIHOOOpa3Hble 00pa3zoBaHus. V30THYTHIE clIOM BOCKAa 00Pa30BBIBAIM pa3HOHAIIPABICHHBIC JTUHUU, HITH
KOHIIEHTPUPOBAIUCH BOKPYT YCThUIl. [IoBEpXHOCTH TI0Aa OblIa MOKPHITA SMTUKYTHKYISPHBIM BOCKOBBIM
CJI0EM, COCTOSIIIIMM U3 MHOYKECTBA IIJIOTHO PACIONIOXKEHHBIX KPUCTAIUIMUECKUX MMKpPOIpaHyid. ¥ copra
[Tpe3uaeHT SMUKYTHKYISIPHOE BOCKOBOE MOKPHITHE ObLIIO OJHOPOAHBIM, HO MUKPOTPaHyJIbl BOCKA Pacro-
Jaranuch 0osee TUIOTHO B MECTE CONPUKOCHOBEHHMSI CO CTEHKaMM dIHIEPMaIbHBIX KIETOK. MUuKporpany-
JIbI BOCKA TaK)Ke OBLTH BUJIHBI BHYTPH YCTHUIL U HA MOBEPXHOCTH YCTHUYHBIX KJIeTOK. [IoBEpXHOCTH 1I10-
JIOB CITMBBI XapaKTEPU3YETCsA PA3TMYHBIM YHCIIOM YCTBHHII, OTIWYAIONIUXCS pa3MepaMu, CTETIEHBIO pac-
KPBITUS U 3alI0JHEHUS MOP KPUCTATUIMUYECKUM BOCKOM B 3aBUCHMOCTH OT IMOJIOKEHHUS TJI0/1a B KPOHE Jie-
peBa ¥ OPUEHTALIUU K COJIHEYHOMY OCBEIIEHHUIO.

YceTpuna 0o0bIYHO pacioaralTces rpynnamMy 1mo Asa wid Tpu. [1o cpaBHEHUIO ¢ paHee U3y4eHHBIM
coprom Creninerr y copta Ilpe3umeHT Takux rpynn ObLI0 OTHOCHTENbHO MeHblne [4, 5]. Kpome Toro,
Habmoanu 6osee Menkue yem y CTeHiess MUKPOTPEIIUHBI, KaK MPaBUIIO OHH JTHOO0 OBLIN MPOJOHKEHU-
€M JIJTMHHOW OCH TMapbl 3aMBIKAIOIIUX KJIETOK YCThUIL. Yalie Bcero MUKpOTPEIIMHBI OB OTHOCHTEIHHO
HETrNTyOOKMMH U TIOKPBIBAIN UCKIFOUUTENBHO CIION SMUKYTHUKYISIPHBIX BOCKOB, OJHAKO, B pailOHE yCThHHIIL,
MHUKPOTPEIIMHBI JOCTUTIIHN O0siee TITyOOKUX CI0EB KYTUKYJIBI.

VYV copra Ilpe3naeHT, XxapakTepu3yolerocss A0CTaTOYHO KPYMHBIMU IUJI0JIaMUA, MUKPOTPEIINHBI
OBLTH OTPaHUYCHBI TTOYTH UCKITIOYUTEIHHO 00JIACTHIO BOKPYT YCTBHHUII, TOTJA Kak y copta CTeHnel MukK-
POTPEIIMHBI OBUTH CPAaBHUTENIBHO 00Jie€ MHOTOYMCIEHHBIMU U TIOKPBIBAIA MTOBEPXHOCTH IJI0/1A 33 YCThH-
namMu. BaxkHast posib B MOy TMPOBAaHUN TTPOHUIIAEMOCTH KYTHUKYJIBI YCTHHUIL ObIJIa TAKXKE TOTYEPKHYTA B
paboTax HEKOTOPBIX UccieaoBarenei [8, 9].

Mukpockonryeckue HabIoIeHNs TOKa3aJIk, YTO OKOJIOIJIOAHUK Y UCCIIEJIOBAHHOTO COPTa COCTOUT U3
SMUJIEPMHCA, TTOKPHITOrO KYTUKYJIOH MU BOCKOM, MHOT'OCJIOWHOM TMIIOJIEPMBI, MHOT'OCJIOHON OCHOBHOM IapeH-
XHMMBI ¥ SHJIOKapIIHsl, BKJIIOYAIOIIET0 B ce0st OMMHOYHbIE cKieperbl. KyTukyna, Habmonaemast oj MUKPOCKO-
TIOM Ha UCCIIEAYEMBIX MOMEPEYHBIX Cpe3ax, 00pa3oBhIBaIa IPKUN CIION pa3IMYHON TONIIMHBI Ha TOBEPXHOCTH
snuaepmuca (rpu okpammBanuu Cynanom 111 naer opankeBo-kpacHbIi 1BeT). [1o cpaBaeHuto ¢ coprom CreH-
Jel KyTuKyna y mionoB copra [Ipe3umeHT Obla 3HAUMTENBFHO TOMINE U Ha HEKOTOPBIX y4acTKax MPOHUKANIA
MEXTY SIUIEPMATBHBIMU KJIETKAMHU | 3aTI0JTHsJIa BHYTPHUKJIETOYHBIE TIPOCTPAHCTBA.

B kyTHuKyse BbLICTSIIH /1Ba ClOsl: OoNiee TEMHBIN CIIOW KYTHUKYIIbI, IPUJICTAIONINA K KJIETOYHON CTEH-
Ke, ¥ 00JIee TOJICTHIN M CBETJIbIA BHEIIHUH CJIOM, 00pa3yIoniii COOCTBEHHO KyTHUKYTy. Ha HEeKOTOphIX ydacT-
KaxX MOBEPXHOCTH KYTUKYJIbI ObLT BHICH BHEITHUN MOTPAHIYHBIN CIIOW SMHUKYTHKYJISIPHBIX BOCKOB, XapaKTe-
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PHBYIOILIMIACS MPEPHIBUCTOCTHIO OTHOCHTENIBHO COOCTBEHHO KYTHKYINBL Y ToAoB coprta IIpesumeHT Bech
CJION KYTUKYJIbI UME aMOP(HYIO CTPYKTYPY.

OnuaepMuc UCCIEA0BaHHbIX IUI0I0B B OCHOBHOM OJIHOCJIOMHBIN (PEIKO BCTPEYAIOTCS ABYXCIIOM-
HbI€ YYaCTKH) U COCTOUT U3 KJIETOK Pa3HbIX Pa3MepOB U BHICOTHI (22-28 um), B OTIINYHME OT OAHOPOAHBIX
AMHJIEPMATBHBIX KIETOK y copra CTeHmei.

To4HO Tak ke runoepMasIbHbIe KIETKH 00pPa30BbIBAIIM CJIOW Pa3IMYHOMN TOJILIMHBI U 4acTO ObLIN
YIUTMHEHHBIMU U CHJIBHO YIUTOLICHHBIMH B pe3yJibTaTe YBEJIWYEHUs1 00beMa 11012 BO Bpemst pocra. Ilep-
Bble 3 psijia TMIIOAEPMBI COCTOSUIM U3 WACHTUYHBIX Y3KHMX, YAJUHEHHBIX, IJIOTHO COEJUHEHHBIX KIJIETOK,
0€3 MEXKIETHHUKOB, a ¢ 4 1o 6 psij HAOMIOJAINCh MEXKICTHUKH PAa3IUYHBIX pa3mepoB. ['umoaepma u
IOJ30HA KJIETOK OCHOBHOM MapeHXUMbl BU3YaJIbHO YETKO pa3rpaHuyeHbl. CoequHEHnEe KIETOK B THUIIO-
JiepMe TPOYHOE, YITaKOBKA IJIOTHAS, TAHTCHTAIbHAS OpUEHTAIUs. TONIIMHA CII0s THIIOIEPMBI BapbHPYET
B npezenax 85-90 um. Bakyousn snuaepManbHbIX ¥ FMIIOAEPMATIBHBIX KJIETOK B IUIOJIAX BCEX MPOaHAIU-
3MPOBAHHBIX COPTOB COJEPIKAIM aHTOLMAHBI, YacTO B BUAE Oonbummx cheprueckux riaodyn. Habnronae-
Mble (POPMUPOBAHUS TAKXKe MOTYT ObITh KOMIIJIEKCAMU aHTOLIMAHOB € (pJIaBOHOMAAMU MJIM JyOUJIbHBIMU
BEIIECTBAMH, BCTPEUYAIOIIMMUCS B BHJE TPeX MOP(OIOTHYECKUX THUIOB OTJIOKEHHIA: HEONPEAEICHHOTO
THUIA, TOTYC(HEPUIECKOro TUIa 1 chepuyeckoro TUIA.

Copneprxanue (peHOIJIOB, TIOKATM30BAaHHBIX TJIABHBIM 00pa30M B BaKyOJISIX KJIETOK, TOCTATOYHO BBI-
COKOe U oleHHMBaercs B 4 Oaula Kak B TUIOJEpME, TaK M B IOA30HE OKPYIJIBIX U Y/UIMHEHHO-
WIMHAPHUYECKUX KIIETOK, YTO HECKOJIBKO HIKE 4eM y copta CTeHIeit.

BrIBoabI

B pe3ynbrare aHaTOMO-LMTOJIOTMYECKOTO aHAJIN3a BBIABIECHO, UTO XapaKTEPUCTUKH BCEX U3y4YEH-
HBIX IOKa3aTesnel (BOCKOBOM CIIOM, KYTHKYNa, SMUAEPMUC, TUIIOAEPMA, MUKPOTPELIUHBI, COAEpKaHNE
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30BBIX CpeJax M C MPUMEHEHHEM TEXHOJOTMH 0OpabOTKH Ia3000pa3HbIM MHIHMOUTOPOM 0Opa3oBaHUs
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HccnenoBanus nposeneHsl B paMkax npoekra ['ocynapcrsennoit Ilporpammer 20.80009.5107.18
«enenanpapneHHoe GpOpMUPOBAaHUE UMMYHHOIH CHUCTEMBI U KayecTBa IUIOAOB MO3JIHUX COPTOB CJIMBBI,
IpeHa3HAYSHHBIX 7S JUIMTENIbHOTO XpaHeHus», puHaHncupyemoil HarmonansaeiM ArenTcTBoM o Hc-
cnenoBanusm 1 Passututo PecniyOnuku Monnosa.

Jlutreparypa

1. IYBPOBCKASI, O.1O. broxumudeckuii coCTaB MIIO0B COPTOB M (h)OPM CIHMBBI U BBIIEJICHUE JIYUILIHX [€HOTHUIIOB IS Ce-

JIGKITMOHHOTO KMCTIONIb30BaHYS U IIEPepadoTKu. Asmope. ouc. ... kao. ¢.-x. Hayk. Muwypunck-naykoepao P®, 2015,23 c.

EPEMUH, I".B., CJIUBA, PYCCKASIL. B: Caoosodcmeso u sunoepadapcmso. 2002, Ne 6, c. 20-22.

3. KOJIECHUKOBA, JI.C., BEJIOYC, T.K., MATUEHKO, B.T. Anamomo-yumonozuueckue ocobennocmu nio-
006 Hexomopbix copmos causvl. Uzsecmus AH MCCP. Cep. 6uon. u xum. nayx, 1988, Ne 2, c. 7-9.

4, MAPUHECKY, M. AnatoMu4eckre 0COOCHHOCTH CTPOCHHUS ILIOJOB CIUBBI MO3AHUX copToB. Conferinta sti-
intifica nationala cu participare internationala ,, Stiinta in Nordul Republicii Moldova: realizari, probleme, per-
spective”, (editia a 4-a), 26-27 iunie 2020, Balti, p.78-82. ISBN 978-9975-3382-6-4.

5. MAPUHECKY, M. IloreHiuanpHas JI€KKOCTh IJIOI0B CIMBBI 031HUX copToB. Conferinfa stiintifica nationald
cu participare internationala ,, Stiinta in Nordul Republicii Moldova: realizari, probleme, perspective”, (editia a
5-a), 29-30 iunie 2021, Balti, p.74-77. ISBN 978-9975-62-432-9.

6. [TIPO3MHA, M.H. borannueckas MukpoTexuuka. Mockea: Bvicuas wkona, 1962. 206 c.

7. ®YPCT, I'. Metoasl aHaTOMO-TUCTOXHMUYECKOTO HCCJIEIOBAHUS PACTUTEIBHBIX TKaHeW. Mockea: Hayxka,
1979. 155 c.

8. KNOCHE, M., PESCHEL, S. Deposition and strain of the cuticle of developing European plum fruit. J. Amer.
Soc. Hort. Sci, 2007, 132, p. 597-602.

9. KONARSKA, A. Characteristics of Fruit (Prunus domestica L.) Skin: Structure and Antioxidant Content, Inter-
national Journal of Food Properties, 2015. 18:11, p. 2487-2499. DOI: 10.1080/10942912.2014.984041.

no

67



SECTIA 1. Aspecte genetice si fiziologice de creare si dirijare a potentialului productiv si adaptiv al plantelor de cultura

CZU:631.53.02:633.11 ht}ps://doi.0rg/10.53040/gppb7.2021.17
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LOR DIN COLECTIA DE Triticum durum L.
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Abstract

The test of accelerated aging of seeds (AAS) was applied on 7 genotypes of durum wheat, and the
morphophysiological parameters of seeds and seedlings, such as dynamics of seed germination, length of
seedling roots, fresh and dry biomass of seedlings, were investigated. The genotypic features of collection
samples of durum wheat were identified after exposure to stress factors (high temperature and humidity). Such
a grouping of genotypes according to their potential ability to preserve the viability of seeds is an important
complex characteristic of collection samples when they are placed for long-term storage in a plant gene bank.

Key words: storage potential, durum wheat, accelerated aging, germinability, length of rootlets,
biomass of rootlets.

Introducere

Conservarea resurselor genetice in bancile de gene este consideratd cea mai avansatd forma de
pastrare a materialului genetic vegetal [1]. Anume bancile de gene asigura conditiile necesare pentru pas-
trarea semintelor pe un termen indelungat. Cu toate acestea, longevitatea semintelor depinde nu numai de
conditiile de pastrare, ci si de viabilitatea initiald, dimensiuni, nivelul de maturare al semintelor, prezenta
sau absenta microorganismelor patogene, individualitatea speciei etc. [6]. Obiectivul primordial in proce-
deul de conservare a germoplasmei vegetale il constituie pastrarea viabilitatii semintelor care este consi-
derata ca unul din cei mai importanti indici ai calitatii semintei. Pentru o realizare reusita a conservarii
semintelor este necesar de a elabora anumite metode ce permit de a prognoza longevitatea semintelor si
capacitatea de pastrare fira diminuarea viabilititii. In ultima perioada in literatura stiintifici tot mai frec-
vent este utilizat termenul “potentialul de pastrare al semintelor” care este determinat de asa factori ca
calitatea semintelor, coditionatd de influienta factorilor ecologici in perioada de formare a semintelor,
intervalul dintre maturarea fiziologica si recoltd [4]. Pentru elucidarea potentialului de pastrare al se-
mintelor poate fi aplicat si testul de imbatranire acceleratd care reprezintd o procedurd de incubare a se-
mintelor in conditii de temperaturd si umiditate ridicata [5, 7, 8]. Termenul expunerii este in functie de
cultura investigatd si genotip. Utilizdnd testului de Imbatranire accelerata a semintelor pot fi monitorizate
mostrele de colectie din genofondul vegetal, ceea ce este indispensabil pentru determinarea specificului
perioadei de prezervare a materialului genetic in mod individual. Gratie acestui test pot fi identificate si
selectate genotipurile cu performante superioare privind capacitatea de mentinere la un nivel ridicat al
indicilor de calitate si vigoare a semintelor in conditii mai putin corespunzatoare, cu implicatii deosebite
in predictia recoltelor viitoare [2]. Reiesind din toate acestea, ne-am propus drept scop studierea parame-
trilor morfofiziologici ai semintelor din colectia de grau durum si determinarea potentialului lor de pastra-
re cu ajutorul testului de imbatranire accelerati a semintelor (IAS).

Materiale si metode

Materialul biologic de cercetare a fost reprezentat de sapte soiuri de grau durum (Triticum durum)
din colectia Laboratorului de Genetica Aplicata al Institutului de Genetica, Fiziologie si Protectie a Plan-
telor: Auriu 5, Auriu 273, Auriu 2, Auriu 4, Hordeiforme 3, Hordeiforme 333, Hordeiforme 335. Pentru a
determina potentialul de pastrare al semintelor a fost utilizat testul (IAS) prin expunerea lor la temperatu-
ra de 42-43°C, umiditatea aerului — 90 — 100% pe un termen de 72 ore. Ulterior semintele au fost ampla-
sate 1n incubatoare in cutii Petri la temperatura de 25°C. Pentru fiecare variantd a experientei au fost folo-
site cate 200-300 seminte in 3-4 repetitii. Procesul de germinare a fost monitorizat din prima zi de la in-
ceputul experimentului (cand semintele au fost puse la germinat) [6]. Conform Regulilor internationale de
testare a semintelor ISTA au fost determinati urmatorii parametri morfo-fiziologici: viabilitatea se-
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mintelor, lungimea radacinitei, numarul de radacinite, biomasa proaspata si uscata a radacinitelor [3]. Re-
zultatele obtinute au fost prelucrate cu ajutorul pachetului de programe Statistica 7.

Rezultate si discutii

In urma aplicarii testului de IAS asupra semintelor de grau durum a fost detectati o diminuare
semnificativa a valorilor parametrilor morfofiziologici estimati in varianta experimentald fatd de martor.
Aceasta schimbare s-a manifestat n special pentru indicii: germinarea semintelor, lungimea radacinitei,
masa proaspata si uscatd a radacinilor (Tabel). Cel mai informativ factor in determinarea potentialului de
pastrare al semintelor prin expunerea la testul IAS este germinarea semintelor. Datele prezentate in tabel
demonstreazi existenta deosebirilor esentiale ale genotipurilor dupa parametrii evaluati. In conditii de
control acest indice a variat de la 90,0 pana la 98,0%, iar in varianta experimentald limitele acestui para-
metru au constituit 29,5 — 59,0%.

Tabel. Manifestarea unor parametri morfofiziologici la germenii de grau durum

. . Masa proaspatda | Masa uscatd a rada-
Germinarea | Lungimea < e e ..
N . . e Numarul de radacinitelor (ra- cinitelor (raportul
Genotipuri Varianta seminte- radacinitei < oge e . . . R
lor.% mm radacinite portul experientei experientei fata de
' fatd de martor), % martor), %
Auriu 5 Mart. 96,345,6 11,9447 2,97+0,18
Exp. 53,0+13,8 7,73£2,4 2,97+0,18 66,57 33,33
Auriu 273 Mart. 98,0+1,3 13,4449 3,0+0,0
Exp. 71,0+£7,2 7,034£2,1 3,0+0,0 59,85 44,22
Auriu 2 Mart. 97,3£3.3 18,27+3,09 3,0+0,0
Exp. 73,0£12,1 16,29+3,42 3,0+0,0 65,12 49,89
Auriu 4 Mart. 93,0+2,1 23,03+3,25 3,0+0,0
Exp. 59,0+2,1 7,45+1,37 3,0+0,0 63,33 35,82
. Mart. 90,5+2,19 18,88+2,74 3,0+0,0
Hordeiforme 3 Exp. 2955632 | 13314436 | 3,040,0 7601 28,92
. Mart. 89,5+2,89 17,43+£2,27 3,0+0,0
Hordeiforme 333 EXp. 32.040.92 13.9243 67 3.040.0 79,17 65,33
. Mart. 93,8+0,81 19,31+3,29 2,97+0,18
Hordeiforme 335 Exp. 48,9+10,0 | 13,7543,53 | 2,97+0,18 83,62 66,6

Pentru elucidarea potentialului de pastrare al semintelor si gradarea genotipurilor in baza acestui
parametru au fost investigati si alti indici: /ungimea si masa radacintelor. Toti parametrii morfofiziolo-
gici mentionati au fost evaluati la acele seminte care au fost capabile sa germineze In urma actiunii asupra
lor cu temperaturi supraoptimale. In ceea ce priveste lungimea radacinitelor, rezultatele obtinute arati ci
si in acest caz s-a produs o diminuare in varianta experimentala fatd de martor. In conditii de control valo-
rile acestui parametru s-au incadrat in limitele 11,9 si 19,3 c¢m, iar in experienta acest indice a variat de la
7,03 pana la 16,29 cm. Comportamentul genotipurilor privind parametrul numarul de radacini nu este su-
ficient de informativ In vederea determindrii potentialului de péstrare al semintelor, astfel genotipurile
investigate nu au manifestat deosebiri esentiale dupa acest indice. Cea mai semnificativa diferentd pro-
centuald a variantei experimentale in raport cu martorul pentru indicele ,,masa proaspata”a fost detectata
la soiurile Auriu 273, constituind 59,85% si Auriu 5 — 66,57%. Aceeasi legitate se observa si in cazul pa-
rametrului ,,masa uscatd”.  Pentru o ampla caracterizare a vitalitatii semintelor este necesar de a analiza
dinamica germindrii semintelor. In conditii de control, inceputul germinarii semintelor de grau durum a
fost semnalat deja in prima zi din momentul initierii experientei, depasind nivelul de 50% (Fig. 1). In ur-
matoarele zile procentul germinarii semingelor a atins valorile maximale pentru toate genotipurile investi-
gate (90,0 — 98,0%). in cazul variantei experimentale viabilitatea semintelor s-a manifestat incepand cu a
treia zi, iar dinamica germinatiei a inceput de la valori de circa 5 — 40,0% (Fig. 2). Pentru unele soiuri
procesul de germinare s-a extins si pana in ziua a saptea (Auriu 5) atingand un nivel de 53,0%.

Rezultatele obtinute in urma aplicarii testului IAS asupra semintelor genotipurilor de grau durum
ne permit de a le repartiza in doud grupuri: primul include soiurile care au avut o germinare cuprinsa in
limitele 53 — 71,0% (Auriu 5, Auriu 273, Auriu 2, Auriu 4), iar germenii acestora au manifestat vitalitate
si in ziua a saptea a experientei (Auriu 5, Auriu 273).
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Figura 1. Dinamica germinarii semintelor unor soiuri de grau durum (varianta de control)
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Figura 2. Dinamica germindrii semintelor unor soiuri de grau durum in urma expunerii la
testul de imbatranire acceleratd

In al doilea grup se incadreaza genotipurile Hordeiforme 3, Hordeiforme 333, Hordeiforme 335 care
s-au dovedit a fi mai putin rezistente la actiunea testului IAS si germinatia a variat in limitele 29,5 —
48,9%, iar semintele au pierdut vitalitatea deja in a cincea zi de investigare. Aceasta ne sugereaza ca ger-
minatia este influientatd atit de actiunea testului IAS cat si de specificul genotipului. Din sortimentul so-
iurilor investigate cel mai nalt potential de pastrare a fost semnalat la genotipurile Auriu 2 si Auriu 273,
iar cel mai redus - la genotipul Hordeiforme 3.

Concluzii

1. Cu ajutorul testului de imbatranire acceleratd a semintelor a fost determinat potentialul de pastrare al
germoplasmei unor soiuri de grau durum si efectuata repartizarea lor in doua grupe in functie de po-
tentialul de pastrare.

2. Pentru a determina potentialul de pastrare al semintelor e necesar de a efectua o analiza multilaterala
a materialului genetic; reiesind din datele obtinute mai informativ s-a dovedit a fi paramerul viabili-
tatea semintelor, iar ceilalti indici investigati pot completa aceasta clasificare.

3. Aplicarea testului de imbatranire accelerata a semintelor a permis de a identifica si selecta genotipuri-

le cu performante superioare ale indicilor de calitate i vigoare a semintelor In condifii mai putin spe-
cifice.
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Abstract
The cys-effect of homozygous background on crossing over in maize. From the inbred maize lines
MKO1 and Kul23, the isogenic lines containing mutant markers 1g1, gl2, c1, shl, wx1 were obtained. They
differ from original forms by pair of mutant markers. The hybrids of isogenic lines with the original forms
are heterozygous only within marked region and are almost homozygous in the rest of the genome.
Homozygous background leads to increase of mean recombination rate from 5.4% to 10.1% in c1-shl, from
15.0% to 35.6% in s1-wx1 and from 18.2% to 32.8% in Ig1-gl2.
Key words: maize, crossing over, recombination rate

Beenenne

PexoMOMHaIMOHHAs M3MEHYMBOCTh UMEET OIPOMHOE 3HAUEHHE B CENICKIMM, HO €€ BO3MOXKHOCTHU
CYILIECTBEHHO CHMKAIOTCA IIPU TECHOM DACIIOJIOKEHUM TE€HOB, Pa3/EICHUE KOTOPBIX JKEIATENIbHO IS
cenekiuu. OCOOEHHO 3TO KacaeTcsl MPULEHTPOMEPHBIX YYAaCTKOB XPOMOCOM, IJ/I€ 110JIaBJIeH KPOCCUHTOBEP
— TaK HasplBaeMas MpoOjeMa HeIOCTYIHOH peKOMOMHAIIMOHHOW wu3MeHunBocTH. I[losTomMy B
UCCJIEIOBAaHUSX KPOCCUHIOBEpa 00JIbIII0Ee BHUMAHHE YIeNIAeTCs TOUCKY (PaKTOpPOB, MOBBILIAIOLIUX YAaCTOTY
pexomOuHanuu [1]. B HacTosmeM ucciaeq0BaHiH U3y4aioch BIMSHIE TOMO3UTOTHOTO M T€TEPO3UTOTHOTO
TEHETUYECKOr0 OKPYKEHHUS Ha YaCTOTY PEKOMOMHAIIMY MapKUPOBAHHBIX CETMEHTOB XPOMOCOM KYKYpY3bl.

MarepuaJjbl 1 METOABI

Ha renernueckuit ¢on nuauii kykypy3el Kyl23 u MKOl wmeromoM MHOrokpaTHOro
OEKKPOCCUPOBaHHMs OBLTH TEPEBEICHbI MyTaHTHBIC MapKepsl 2-ii xpomocomsl 1gl, gl2 u 9-if xpomocomsr
cl, shl, wx1. B pe3ynabTare moay4eHbl H30T€HHBIC JINHUH:

M(lg,gl), K(lg,gl), M(c,sh), K(c,sh), M(sh,wx), K(sh,wx).

Havaneubie OykBol M u K o3nauator MKO1 u Kyl23, B ckoOkax yka3aHbl NE€pEHECEHHBIE
MyTaIHH, U1 KpaTkocT 6e3 HoMepoB. Myranus gl onpenensier Oe3nuryabHbIi JUCT, 12 — risHIEBbIe
BCXOIbI, ¢/ — HEOKpallleHHbIH anelpoH, Shl — cmoprieHHbI 3HIOCTEpM, WX1 — BOCKOBHUIHBIN
SHIOCIEPM.

Yacroty pexkoMOMHAIMM Ha TOMO3MroTHOM (oHe HaOmomamu B renotumax MKO1xM(lg,gl),
Ky123xK(lg,gl), MKO1xM(c,sh), Kyl123xK(c,sh), MKO1xM(sh,wx), Kyl123xK(sh,wx). [Ins xouTpons
MPOBEPSUIN YacTOTY peKOMOWHAIMY Ha reTepo3uroTHoM ¢one B renorunax Kyl23xM(lg,gl), MK01xK(lg,gl),
Ky123xM(c,sh), MKO01xK(c,sh), M(sh,wx)xKy123, MK01xK(sh,wx).

YacToTy peKOMOMHALIMYU MPOBEPSUIN PA3/IeIbHO B MUKPO- U METacloporeHes3e, TO €CTh B METEeNKax
U TI0YaTKax, TeCTepaMu CIIY)KWJIM COOTBETCTBYIOIIME H30T€HHblE JUMHUU. B kaxaom BapuaHte
UCTIBITBIBANIM OT 7 10 12 pactenuit, cpeanuit o0beM cemeiicTBa coctasisut 270 3epeH (a7 npu3HaKoB Cl,
shl, wx1l) wmu 180 mpopoctkoB (mis mpusHakoB Igl, gl2), cemeiictBa oO0bema MeHbiie S50 He
YYUTHIBAIUCH.

Pe3yabTaThl M 00Cy:KI1€HUE
Cpennue 3HaueHHs 9acTOThl pekoMmOuHaiwu (If) BO Bcex BapuaHTax MpuBeneHbI B Tabmuie. Tam
K€ Ul CPaBHEHHUS IPUBEIEHBI 3HAYCHMSI, OKUAAEMBIE 110 TEHETUYECKOW KapTe U3 [2], Ipu cOCTaBICHUH
KOTOPOM MCHOIb30BAIHNCH IKCIIEPUMEHTAIbHbIE JaHHBIE, ITOYYeHHbIE, KaK MIPaBWIIO, B aHAM3UPYIOIINUX
CKpEIIMBAHUAX C BBICOKOW TIE€TEpO3UrOTHOCThI0. OHM TPUMEPHO COOTBETCTBYIOT 3HAUEHUSAM,
HOJIy4CHHBIM B HAIIUX JKCIEPUMEHTaX Ha rerepo3urotHoM ¢one. OgHako Ha ToMO3UroTHOM Qone rf
BO3pOcia NPUMEPHO BIBOE. DTO BO3PACTAHUE IPOSIBUWIOCH U B MUKpPO-, U B METaclHOpOreHe3e, XOTs
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MOXHO 3aMETUTh, UYTO B MEracloporeHe3e 4Yacrora peKoMOMHAaIMW MeHee YycToWumBa. Eciam B
MHKpocroporenese If ompenensiercss B OCHOBHOM (DakTOpoM TOMO- M TeTEpPO3UTOTHOCTH, TO B
METacroporeHese NposBIAIOTCS crienuduyeckue A reHoTuna 3¢ exTsr, KOTopble MOTYT IEHCTBOBATh U
HAa MOBBIIICHNE, U HA TOHKEHUE.

Ortnorrenwe If Ha romo3urorHoM done (cpennee mexay MKO1 u Ky123) k rf Ha rerepo3urornom done
(cpenHee MKy IPSMBIM M OOpaTHBIM THOPUIOM) BapbupyeT oT 1,67 10 2,54 B 3aBUCUMOCTH OT CETMEHTA U
1oJa, B KEHCKOM MeEHO03€¢ OTHOCUTENbHBIA 3(P(EKT roMO3UroTHOro (oHa MPOSBISIETCS CHIbHEE, YeM B
MmykckoM. HaOmoarorest 1 pasinuums Mexay cermMeHtamu: 3¢ dekr Bospacraer B psaay 1gl-gl2 < cl-shl <
shl-wx1.

Tabnuna. Yactora pekoMOMHAIIMK HA TOMO- U T€TEPO3UTOTHOM (hoHe

rf (Ig1-gl2), % rf (c1-shl), % rf (sh1-wx1), %

I'enetnueckuii hoH
I 3 | 9 3 | @
T"oMO3HUTOTHBIH
MKO1| 27,614 | 26,8+1,6 9,8+1,2 | 10,9£0,9 | 38,4+0,5 | 30,2+1,1 ***
Kyl23| 34,3209 | 42,4+1,3** | 9,6+0,3 | 10,1+1,1 | 36,8+1,3 | 37,0+1,1
I'eTepo3uroTHsIii
MKO1 x Ky123(u30)| 17,240,3 | 16,7+0,7 53402 | 52403 | 16,9+0,5 | 15,3+0,6
Ky123 x MKO1(130)| 19,9+0,9 | 18,8+0,8 58+0,3 | 52403 | 16,7408 | 11,2+0,7 **
Sé’;f)‘/‘ﬁ:;:ome“e 1,67 1,95 1,76 2,01 2,34 2,54

3HaueHwus1, O’KUIaeMbie 1o kapte maizeGDB (genetic)

TabnuuHoe paccrosinue, cM 17,9 3.9 27,8
Osxunmaemoe rf mo Xosmmeiiny 15,1 3,75 21,4
Oxunaemoe If mo Kocamou 17,2 3,9 25,3

[Ipumeuanue. 3Haunmocts 3¢ dexra nona **P<0,01, ***P<0,001

He wnckmoueHo, 4To pasnuuus MEXKAY CEIMEHTAMHU CBSI3aHbl C MX IIOJIOKEHMEM OTHOCHTEIIBHO
nenrpomepsl. CermenT 1g1-gl2, B k0TOpOM OTHOIIIEHHE TOMO/TETEpO HAaUMEHbIIIEE, PacoiaraeTcsi OIM3KO K
JIEBOMY KOHILy XpPOMOCOMBI, M CEPEAMHA €r0 HaXOAUTCs Ha paccTosHUM 65 ¢cM ot nenrpomepsl. CepennHa
cermenTa C1-shl naxomurcs B 39 ¢cM ot ieHTpoMepsl, a cepenuna cermenta shl-wxl — B 23 ¢cM. Bo3moxHo,
Ha TOMO3MIOTHOM (oHe ocnalnsercss JelcTBue (HaKTOpOB, KOTOpBIE MOJABIAIOT KPOCCHHIOBEp B
NPULEHTPOMEPHBIX 30HaX, U PeKOMOMHAIIMS MTOBBIIIAETCS B MIEPBYIO OYEPEIh B 3TUX 30HAX, I7I€ OHA OOBIYHO
Ho/IaBlIeHa. DTO MOXKET OTHOCHTBCS M K Pa3iIMyMsM, CBA3aHHBIM C mojioM. B Takom ciydae sddext
TOMO3HUTOTHOTO ()OHA MOXKET MMETh OOJIBIIOE 3HAUEHHE JUIS CEJEKLMH, TaK KaK OH pa3pelaer mnpoodiemy
HEJIOCTYITHON pPEeKOMOMHAIIMOHHONW W3MEHYMBOCTU. Y KYyKYypy3bl O4Y€Hb MHOTO T€HOB COCPEIOTOYCHO B
NPULIEHTPOMEPHBIX y4acTKaX XpOMOCOM, I7Ieé OHH MeXay coOoil oueHb crmabo pexomOunupyiot [3]. Ho,
BO3MOYKHO, 9TU T€HbI MOXKHO PA3/IENATh B MO3IHUX MOKOJIEHUAX UHOPUIMHTA, I7I€ TeHETUYECKOe OKPYKEeHHE
CTaHeT B 3HAYUTEIILHON Mepe TOMO3UTOTHBIM.

O ekt ycuneHust paccuuTanbl 0e3 yueTra JBOMHBIX OOMEHOB, a C yUeTOM JBOWHBIX OOMEHOB OHU
JIOJDKHBI OBITH €IIle BBIIIE, 0COOEHHO JuIs UTMHHBIX cermMeHToB 1g1-gl2 u shl-wx. Ho mam HemsBecTHO,
KaKk Ha TOMO3MIOTHOM (OHE MpOsBIsETCs MHTEp(hEpeHIus, U M0 KaKoMYy IpaBHIy HaJI0 Y4YHUTHIBATbH
nIBOMHBIE 0OMeHbI — o Xoaehny wim no KocamOu, mosTomMy OI1eHMM MHTEHCUBHOCTH KPOCCHHTOBEpA
6e3 ydeTa IBOMHBIX OOMEHOB.

Jmunaa otpeskoB gl2-1gl, cl-shl u shl-wxl pasua 6,36, 1,75 u 11,77 mera6a3 (M6). Torna
MHTEHCUBHOCTh KPOCCHHIOBEpa Ha MEPBBIX JBYX OTpe3Kax coCTaBUT 2,8-3,2 cM/MO Ha reTepo3uroTHOM
done u 4,9-6,0 cM/M6 Ha romo3urotTHoM. B mocieneM oTpeske, JiexariemM OJIMKe BCETo K IIEHTpoMepe,
MHTEHCUBHOCTh KpOCCHHTOBepa coctaBuia 1,1—1,4 Ha rerepo3urorHom oHe (B 3aBUCUMOCTH OT T10J1a) U
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2,8—3,2 — Ha TOMO3UTOTHOM. TO €cTh Ha TOMO3UTOTHOM (POHE Pa3IUYHsI MEXKAY CETMEHTAaMH HECKOJIBKO
CrIIaAWIINCh, @ UHTEHCHUBHOCTH OOMEHOB B TPETHEM CETMEHTE CTajla TaKOW, Kakas XapakTepHa s
JMCTAIbHBIX CETMEHTOB HA T€TEPO3UTOTHOM (POHE.

BeposrtHo, 3T10oT ke 3(ddekt romo3zurotHoro ¢ona HabMOAAN B CBOE BpeMsi Aiap]l Ha JIMMCKOU
daconu [4], rae Benach AMBEpreHTHas ceneknus Ha uaMeHenue If. Cenekius Obuta foBezeHa 10 Fs, u
0TOOp B IUTIOC-HAIIPABICHUHU MPUBET K MOBBIIIEHUIO YaCTOTHl PEKOMOMHALIUUA B TPEX MapKUPOBAHHBIX
cermenTax ¢ 41% no 50%, ¢ 19% no 33% u ¢ 2% no 12%, Toraa kak orOOp B MHUHYC-HAIIPaBICHUU
okazajcsi 0e3pe3yiabTaTHBIM. OTOT pe3yibTaT Xopouio oO0bscHieTcs dShPexkToM TromMo- ¢
reTEePO3UIOTHOCTH: B CICIYIOUIMX MOKOJCHUsX If He MoxeT ObITh MeHbIIe, yeM B F1, motomy 4to B Fi
reTepO3UrOTHOCTh MAaKCUMAJIbHA, TOT/Ia KaK MpyU MHOPHAWHIE COKPAIAETCS T€TEPO3UTOTHOE OKPYKEHHE
BOKPYI' MApPKUPOBAHHBIX cerMeHTOB. CaMm AJjutapi MpuYrHy U3MEHYHBOCTH I'f BUen B reHHbIX 3 deKTax,
U TIPEIoJaraj, 4To NpeAbIAYIIHI HCKYCCTBEHHBIM OTOOp BeJics Ha craduiu3aluio ¢peHoTuma, omarogaps
4YeMy MapajuielIbHO TMPOUCXOHI OTOOp M Ha CHWKeHHE I 10 MHHMMAalIbHO BO3MOKHOTO YPOBHSI.
3ameTuM, OJIHAKO, YTO 3/1€Ch MHHHMMalbHas If HaOromanach HE B JMHUSX, a B F1, U B POAUTEIbCKHUX
JUHUSAX 4acTOTa OOMEHOB HE 00513aTENBbHO J0HKHA OBITh TAKOH KeE.

[lpenpinyime uUcCCIeNOBaHUS, B KOTOPBIX H3yyalach CBSI3b PEKOMOMHAIIMM C TOMO- H
T€TePO3UTOTHOCTHIO, OOBIYHO OCHOBBIBAIMCH HA OIEHKAX OOIIEH YacTOTHl PEKOMOMHAIIMM TIO XHa3MaM.
Kakux-nm6o peryispHbIX 3aKOHOMEPHOCTEH 0OHapy>KeHO He ObLI0, HAOMI0AAI0Ch OOBIYHO MPOMEKYTOYHOE
NPOSIBJICHNE B THOPUIAX MO CPABHEHHUIO C POAUTEILCKHMU JIMHUAMU (Harpumep, [S5]). Tlpu takom moaxone
OOHApYXUTh IUC-3(P(HEKTBI METOMOIOTHYECKH HEBO3MOXKHO. OOHAPYXUTh UX BO3MOXKHO MpU aHaimmse If B
MapKHPOBaHHBIX CETMEHTaX, HO B AITOM CIIy4ae CEPhE3HBIM NPEMATCTBHEM SBISIETCS HEOOXOIMMOCTh
BBIBEJICHUSI HM30T€HHBIX JIMHUN, KOTOpPOE 3aHMMaeT HECKOIbKO CE30HOB. M3 wuccrienoBaHuii B 3TOM
HAIIPaBJICHUH MOXKEM OTMETUTh JIMIIb SKCIIEPUMEHT Ha apadupiorncuce [6]. B manHoi pabore Habmomancs
s¢dexr, momoOHBIl HaleMy - TOBBIMIATACH [T B TeTepO3MIOTHBIX MApKMPOBAHHBIX CETMEHTaX, KOTa
COCEJIHME YYaCTKH TIEPEXOJMIM B TOMO3UTOTHOE COCTOSHHE, XOTSI 9TO TIOBBIIICHHE OBLUIO HE CTOJb
3HaunTenbHbIM — B 1,1-1,35 pasa, a He B 1,8-2,4, kak y Hac. Cyas 1o MpeicTaBI€HHbIM JTaHHBIM, 4acTOTa
PEKOMOHMHAIINY TTaIaeT C PaCIIMPEHHEM COCETHEH TeTePO3UTrOTHOM 30HBI U 3TO MaJICHUE MPOCIICKUBACTCS JI0
muctanyy 35% rf. B otimdue ot Haero oneita, 3/1ech ObUTa BO3MOKHOCTD U3MEPSTH I 1 B TaKMX ydacTKax,
KOTOpbIE B OCHOBHOM T'OMO3WTOTHBI, 32 HMCKIIOYEHHEM KpPaeBBIX MAapKEpHBIX JIOKycOoB. B HMX dYacrora
pEKOMOMHAIIMM TOXE Majaja NpU 3aMeHe T'OMO3MIOTHOIO OKPY)KEHUS Ha TeTepPO3UIOTHOE, HO 3/IECh
MPOUCXOAMIIO TaJICHHE OT HOPMAIBHOTO 3HAYE€HHSI K IOHIKEHHOMY, a HE OT TTOBBIIIEHHOTO K HOPMaJIbHOMY,
KaK JJIsl TeTePO3UIOTHBIX MAapKUPOBAaHHBIX CerMEHTOB. Ilog HOpManbHBIM MBI MMEEM B BUAY 3HAYEHHE,
XapakTepHoe i F1 1 oTpakeHHOE Ha KapTax.

ABTOpBI 3aKJIIOUMIIM, YTO B MO3AaUYHBIX I'€HOTHIAX, TJ€ YEPeoyIOTCS TOMO- M TeTepO3UTOTHBIE
YYaCTKH, TIPOUCXOMT TepepacrpeneneHne 0OMEHOB M3 TOMO3HTOTHBIX YYacTKOB B T€TE€PO3UTOTHHIE, a
o011asi Mo reHoMy 4acToTa OOMEHOB HE MEHsETCs. MeXaHM3M 3TOro SIBJICHMS OCTaeTCs HEU3BECTHBIM,
JOCTAaTOYHO SICHO TOJBKO, YTO B HEM TMPHHUMAET ydactue uHTepdepeHnus. KpoccuHrosep y
apabujorncuca MOXeT MPOXOJUTh MO  uHTepdepupyromemy nytd (85%  oOMeHOB) H
HeuHnrepdepepyromemy (15%), m mepepacnpenensroTcss TOIbKO wuHTepdepupyromue obmeHsl. Ha
HeHHTep(epupyonme OOMEHbl TI'eTePO3UIOTHOCTh BIMSET HWHAuye: OHA TIOAABISET Takue OOMEHBI
(camxkenue B 1,3 — 1,5 pa3 B 1aHHOM SKCIIEPUMEHTE), HO HE MPOSBIsET Uc-3PdeKTa, yacToTa 0OMEHOB
3aBHCUT OT COCTOSIHHSI CaMOT0 MapKHpPOBaHHOTO CEIrMEHTa, HO He coceqHHuX. CrpaBeIMBO JIM TaKoe
00BSICHEHHE JIIS1 KYKYPY3bl, CTAHET SICHO IOCJIE TMOJIYYeHUsT W30TeHHbIX JuHui C1-Sh1-wx1 u ws3-Lgl-
gl2. Torma moxHo Oynmer mpoBeputh If B MapKHpOBaHHBIX CErMEHTaX, KOTOPbIE BHYTPH OTYACTH
TOMO3HUTOTHEI.

BriBoabI
Ha usorennsix nmuausx MKO1 u Kyl23 kykypy3sl oOHapykeH nuc-3pQPeKT roOMO3UTOTHOCTH Ha
PEKOMOMHAIINIO B COCETHUX MAapKHPOBAHHBIX CETMEHTAaX, MPUBOJALINMI K JBYKPATHOMY MOBBIIICHUIO €€
qacToThl. JaHHBINH 3((eKT MOXKHO HCHOIB30BAaTh JJIS IMOBBIIICHUS BBIXOAA PEIKUX PEKOMOWHAHTOB,
UCTONB3Ys U 3TOTO IO3/JHUE IMOKOJEHHWS MHOPUIMHIA C MOBBIIIEHHOW CTENEHbIO I'OMO3MIOTHOCTH.
OCO0EHHO 3TO Ba)KHO JUISI PUIICHTPOMEPHBIX YYaCTKOB XPOMOCOM, JIJIsl KOTOPBIX CYIIECTBYET Mpobdiema
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HEJIOCTYITHON pEKOMOMHAIIMOHHOW N3MEHYUBOCTH.

Hccnenoanust mpoBenieHbl B paMkax mpoekta ['ocymapctBennoii [Iporpammer 20.80009.5107.03 «Oddek-
TUBHOE HCIOJB30BaHHE T€HETUYECKUX PECYpPCOB PACTEHHH M COBPEMEHHBIX OMOTEXHOJIIOTUYECKUX METOJOB LIS
HOBBIIICHHS ATANTHBHOCTH CEIHCKOXO3SHCTBEHHBIX KYJIBTYP K KIMMATHYECKHM M3MEHEHMAMY, (UHAHCHUPYEMOil
Hanuonansueim ArentctsoMm 1o McenenoBanusam u Passuruto.
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TUIIE BHYTPUJIOKYCHbBIX B3SAUMOJAEUCTBUUAU

Muxauinoe Muxaun
Hncmumym eenemuxu, gpusuonoeuu u 3awumaol pacmenuil, Kuwunsy, Pecnyonruxa Monoosa
e-mail: mihail.mihailov@igfpp.md

Abstract

Heterosis in maize: toward prevalence type of intralocus interactions. In the biometrical genetic analysis
of maize productivity, performed according to the North Caroline 111 design, unbiased estimates were used to
calculate the average degree of dominance, in which, on average, the effect of linkage was eliminated. The
hybrids Rf7xKul23, MKO01xA619 were studied, and unbiased estimates were calculated for four more
hybrids according to the literature data. For genes controlling productivity, unbiased estimates of the average
degree of dominance ranged from 0.65 to 0.87 for different hybrids. The result indicates that the heterosis
effect in maize is more likely to be caused by dominant interactions than over-dominant ones.

Key words: maize, heterosis, quantitative genetics.

Beenenne

B Bompoce 0 reHeTHUECKON MPUPO/Ie TeTePO3UCa OCHOBHBIM CIIOPHBIM MOMEHTOM SIBJISIETCSI BOTIPOC
0 MpeobIIaIaloNIeM TUTIE BHYTPHMIIOKYCHBIX TeHETHYECKUX B3aUMOCHCTBHUI, OT KOTOPOTO 3aBHCUT BBIOOD
MEX1y OCHOBHBIMH TEOPHUSMH TeTepo3uca — JOMUHHPOBAaHHMS W CBEpXJOMHHUpOBaHUS. OCHOBHas
IPUYHHA, IO KOTOPOW CHENaTh ATOT BBIOOP 3aTPYAHUTENHFHO JTaXKe ceifvac, Korjaa MHUPOKO IPUMEHSIOTCS
METOJIbI MOJIEKYJIIPHOTO KapTUPOBAHUS — TPYJHO pa3feiuTh 3(P(eKThl CIEIUIEHHBIX TeHOB U OTIMYUTH
UCTUHHOE CBEPXIOMUHHUPOBAHUE OT TaK HAa3bIBAEMOT'O IICEBIOCBEPXI0MUHUPOBaHUs [4, 7].

B knaccuueckoll OMOMETpPUYECKOW T'€HETHKE XapaKTePUCTHKOH BHYTPHIOKYCHBIX B3aMMOJCHCTBUIA
CIY)KUT CpemHssl CTerneHb JOMWHHPOBAHWS, TPHHUMAIOMAs 3HadeHus >1 mpu  mpeoOniaaHuu
CBEPXIOMUHMPOBaHUs U <1 npu npeoOnaganuy JoMUHUpoBaHKs. OJJHAKO 3a/1aua OLEHKU CpeTHEN CTENeHU
JOMHHHPOBAHUS PELIeHa TOJIbKO JJISl Clydasl HECIETUIEHHbIX reHoB (oueHka Komcroka-Pobuncona) [2]. B
cllydae k€ CUeIUIeHHs (TUIMYHOM JJIs1 TaKOro CJIOXKHOTO IMOJMI€HHOTO MpPU3HAKa, KaK MPOTYKTHBHOCTD)
JTaHHAsI OIIEHKA MPOSBIISIET PETYJSPHOE 3aBBIIIICHHE.

B mpensiaymelt Hameil pabote pa3paboTaH crmocod pacuera HECMEUIEHHOH OLIEHKH CpeaHeil
CTETIeHU JOMHUHUPOBAHMS, UMEIOIICH PaBHYIO BEPOSTHOCTH 3aBBIIMICHUS W 3aHMKEHUS MPH Pa3ITHIHBIX
BapHaHTaX pPAacIHOJIOXKEHHUs JIOKYCOB 1Mo reHomy [12]. [lig eAMHUYHOrO SKCIEpUMEHTa JaHHas OLEHKa
HEHAJe)KHA, TaK KaK MMEeT OONBIIOW pa3dpoc, HO €€ MOXKHO MPHUMEHSTHh /IS psiia SKCIEPUMEHTOB,
BBINOJIHEHHBIX Ha pa3IMYHOM Marepuaie. Y CpelIHEHHOE MO Pa3HbIM KCIEPUMEHTaM 3HAu€HUE JOJDKHO
aJICKBaTHO OTPaXaTh TUITUYHYIO CPEIHIOI CTETEHb TOMUHUPOBAHMS ISl TAaHHOTO TPU3HAKa M JAHHOTO
BUAA. 37ech TIOKa3aHbl pe3yJbTaTbl IPUMEHEHUS HECMELIEHHOM OLIEHKM Kak JUIsl Hallux
IKCIEPUMEHTAIBHBIX JAHHBIX, TaK ¥ IS JAHHBIX, TOJyYCHHBIMH JPYTUMHU aBTOPAMHU.

Marepuajbl 4 METOABI

Ucxonupiii Marepuan - ruOpuabl Kykypy3sl Rf7xKyl123 u MKO1xA619, u3 KOTOpBIX MPOM3BOAMINCH
murarutonanabie (DH) muaum. [enetndeckuii aHamm3 MpOBOAMICS 1O dKcrepuMenTanbHoi cxeme CK-3: DH-
JIMHUU CKPEIIMBAIACH C POJUTEILCKUMH (POPMaMH, TOTyYEHHBIE OEKKPOCCHI HCTBITHIBAIUCH B TTOJIEBBIX
yCnoBUsX. M3mepsuicss psii KOJMYECTBEHHBIX MPH3HAKOB, U3 KOTOPBIX 3/1€Ch OYIyT PacCMOTPEHBI OO0Imas
MIPOTYKTUBHOCTH U TIPOTYKTUBHOCTbH TIEPBOT0o TovaTka. CpeHsis CTereHh JOMUHUPOBAHKS PACCUMTHIBAIACH TTO
JHCTIEPCUSIM MEXITy OEKKpoccaMH MO pa3paboTaHHOM Hamu Mmetoauke [12]. [l pacdeToB MCHONB30BATUCH
TaKkKe JaHHBIC dKcriepuMeHToB 1o cxeme CK-3, mpoBeneHHBIX ¢ peKOMOMHAHTHBIMA WHOPETHBIMU JTMHUSMH
(RIL), momy4yennsiMu 13 TOpUIOB KyKypy3bl B73xH99, F2xlo, F2xF252, F252x]o [5, 8].

Pe3yabTaTsl U 00CyKIeHHE
HO‘-ITI/I BCC HOJIy‘-ICHHI:Ie HaMHW 3HAUYCHMHSL CpCI[HCfI CTCIICHU I[OMI/IHI/IpOBaHI/HI HC HpeBBIHlaIOT
eIMHUITY, HE3HAYUTEIHHOE MPEBBIIICHUE HAOIIOAAIOCh TOJIHBKO y OJTHOTO 3HadYeHus u3 16 (Tabmuma). 31o
CBHUJIETEJILCTBYET O BEPOSITHOM NpeoOnananuu B 3 dekre rerepo3nuca JOMUHAHTHBIX B3aUMOJCHCTBHMA.
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HecMmenieHHbIE OIEHKH C PaBHOM BEPOSTHOCTHIO MOTYT OBITh 3aBBIIICHHBIMU WU 3aHUKCHHBIMH, a
BEPOSITHOCTh TOTO, YTO BO BCEX 6 THOPHIAaX OICHKU OKA3aJIMCh 3aHWKEHHBIMH, paBHa 1/64.

Tak Kak HE BO BCEX OKCHEPUMEHTAX YUUTHIBAJIUCH BTOpPbHIC IMIOYATKH, U XapaKTEPUCTHUKU
NPOIYKTUBHOCTH TMPHUBOIAMM JIBA I[OKa3aTels: OOUIYI0 MPOAYKTHUBHOCTh (CO BTOPHIMH MOYAaTKaMH) U
MPOyKTUBHOCTH IEPBOTO ModYaTka. PazHuIa Mexxy HUIMU HE3HAYHUTENNbHA: Y OEKKPOCCOB BTOPHIC MIOYATKH B
OnaronpusTHbIE TOJbl Jal0T NPUOaBKY K MPOAYKTHUBHOCTH B cpenHeMm 10%, HO oHa Oojbllie 3aBUCUT OT
YCJIOBUI1, 4YEM OT T'€HOTHIIA, YTO JIEJIAET OOIYI0 IPOAYKTUBHOCTh MEHEE BOCIIPOU3BOIMMBIM I10KA3aTEIIEM.

Ycepennennoe 3nauenue coctapiget 0,65+0,08 s mpoayktuBHOCTH niepBoro nouyarka u 0,76+0,07
Ui o0mmel MPOXYKTHUBHOCTH, YTO COOTBETCTBYET HEMOJHOMY JOMHHHMPOBAHHUIO. DTO COTJlacyeTcs ¢
MHOTOUYMCJICHHBIMU HAOJIOJIEHUSIMU O TOM, YTO OJarompuATHbIE ajlIesId PEAKO MPOSIBISIIOT IOJIHOE
JOMUHHUPOBAHKE U OOBIYHO B T€TEPO3UTOTE UX JACHCTBHE HECKOJIBbKO ociabineno [4, 7]. B kmaccuueckom
OMOMETPUUECKOM aHall3€ paHee BIMSHUE CUEIUICHHS YYUTHIBAIOCH APYTUM CIHOCOOOM: JUISl YeThIpEX
rubpugoB B cxeme CK-3 ananmusmpoBayics MaTepuai, MNPOLISANIUN Yepe3 HECKOJIbKO IMOKOJICHHIMA
WHOpHUIMHTA, YTOOBI pa3ACIUINCh MHOTHE CIEIUICHHBbIE TeHHble mapbl [9, 10]. Dtu MHOrometHue
OKCIIEPUMEHTHl W3-3a TPYAHOCTH HCIOJHEHUS OCTAJIUCh YHHUKAJIbHBIMU, U XOTS OHHU MOATBEPAWIN
TEOPUI0 JOMUHUPOBAHMS, HO OCTABAJIIOCh HESCHBIM, HACKOJBKO PE3YNbTAThl IJISl YEThIpEX THOPUIOB
UMEIOT YHUBEPCAIBHBIA XapakTep UL BCEro pasHOoOpas3wsi KyKypy3bl. [lomydeHHbIE HAMU PE3yIbTATHI
TO0ABJISIOT ellie 6 MPUMEPOB, MOATBEPKAAOIINX I KYKYPY3bl TEOPUIO TOMHUHHPOBAHUSI.

Tabnuna. OueHku cpeiHel CTeNeHn JOMUHUPOBAHMS B THOpUIAX KYKypy3bl ¢ MOMPABKO Ha CIETNICHUE

Tn6pHas CpenHsisi CTeneHb TOMUHUPOBAHUS
KOMOHHAIHS Tun monmymnswm I'ox (ncTOYHUK) [IpoayKTHBHOCTB O061mas
MIEPBOTO TIOYaTKa MPOAYKTUBHOCTh
Rf7xKy123 DH 2011 0,99 -
DH 2013 0,43 -
DH 2014 0,53 0,64
DH 2015 0,82 0,86
DH 2016 a 0,60 1,11
DH 2016 6 0,36 0,52
MKO01xA619 DH 2010 0,64 -
DH 2013 0,85 -
B73xH99 RIL Frascaroli et al.,2007 - 0,65
F2xIo RIL Lariépe et al., 2012 - 0,64
F2xF252 RIL Lariepe et al., 2012 - 0,80
F252x]o RIL Lariepe et al., 2012 - 0,87

B Hacrosiiee Bpemsi BOpoc O MpUPOJE FeTepo3nca OCTaeTcs IUCKYCCHOHHBIM. VIMeer orpeneneHHoe
pacrpocTpaHeHHe TOYKa 3pEHHs, YTO TEOpHs JOMHHHPOBAHMS TBEP/IO YCTAHOBIIEHA, IO KpaiHel Mepe s
Kykypy3bl. Hamprmep, Kaeppler [6], kacasch HaOMO#aBIIMXCS CIyYaeB CBEPXJIOMUHUPOBAHUS B OTICIBHBIX
JOKycaX, OTMEYaeT, YTO <OTH U JpYrHe HEYINOMSHYTbIe 371eChb IPUMEPbl CBUJETENILCTBYIOT, UTO
CBEPX/IOMUHHPOBAaHUE MOXKET y4yacTBOBaTh B rereposuce. OJHAKO Ha CETOAHSIIHUNA JE€Hb OOJBIIMHCTBO
UCCIIeIOBaHUH, OCHOBaHHBIX Ha PEaKLMH Ha OTOOp, Pa3/ieleHuH NeHETHUYECKOH TUCIepPCHU M KapTHPOBAHUU
QTL, cormacyrorcsi ¢ MEHBIIEH POJIBIO CBEPXJIOMHHUPOBAHUSA, YeM JOMUHHMpOBaHMA ... OCHOBHas macca
JIOCTYIHBIX JIAHHBIX TIOJTHOCTBIO COTJIACYETCSI C TUIIOTE30M JOMHUHUPOBAHUS KaK OCHOBHOW IPUYHHBI
reteposricay. Fievete et al. [4] BbIcKa3bIBaIOTCS 10 TOMY e TIOBOLY CiemyromumM oopasom: «Ilo cpaBaeHuro ¢
0eCUMCIICHHBIMU TPUMEPAMH TIOJIHOTO WM YaCTUYHOTO JIOMHHUPOBAHUS, XOPOLIO MOJTBEPKIACHHBIE CITydan
CBEPX/IOMUHHMPOBAHUSI OCTA€TCs JOBOJBHO PEIKUMH, U, BEPOSTHO, 3a 0ojiee YeM CTOJIETHIO HCTOPHIO
TeHEeTHKU ObUIo omucaHo MeHee 20 TakuX ciy4aeB. Y KyKypy3bl JOMUHHUPOBaHHUE, MO-BUAUMOMY, SIBIISETCS
OCHOBHBIM (haKTOpOM TeTepo3uca IO YpPOKaHHOCTM U €€ KOMIIOHEHTaM, C YMEPEHHOW poJbio
CBEPX/IOMHHHPOBAHUS M, BO3MOXKHO, dmucTaza». [lo mMuHennto Crow [3] «B Hacrosimiee BpeMsi €CTh BECKHE
JIOKa3aTesIbCTBA, OCOOEHHO JUI KYKYPY3bl, YTO OCHOBHASI YaCTh F€HETUYECKON M3MEHUMBOCTH - a/ITUTHUBHAS C
JOMHHUPOBAaHHUEM, €CTh HM3MEPUMBI, HO HEOONbINOW snucTathmyeckuii  d¢ddexr. Brmag ke
CBEPXIOMUHHMPOBAHUS HE3HAUMTEIIEH WIIM He OOHAPYKIJIX, TI0 KpaiiHel Mepe, U1 KyKypY3bD».

Psim aBTOpOB BBICKa3bIBAIOTCS, OHAKO O TEOPHH JOMUHHPOBAHUS JUIS KYKYpY3bl HE KaK O JJOKA3aHHOM,
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a Kak O BechMa BEpPOSATHOW, U CKJIOHHBI OOBSCHATH HAOMIOAABIIMECS CBEpXJAOMUHaHTHBIC 3 dexrtsr QTL
NICEBJIOCBEPXIOMUHUPOBAHNEM, YyKa3biBasi Ha To, 4yTo MHorume wu3 Takux QTL nokamu3oBaHbl B
NPUIICHTPOMEPHBIX 30HAX, TNIe TOJaBICH KpoccuHroBep. Ho Takas Todka 3peHHsT HE OOICTPUHSATA.
Hanpumep, Wang et al. [11] monararot, 4To B MpOBEICHHOM MMM SKCIIEPUMEHTE Ha KYKYpy3€ OOHAPYKEHO
WCTUHHOE CBEPXJIOMUHHPOBAHUE, TaK KaK B JJAHHOM ciydae u3ydaycs 3(p(eKkT XpoMOCOMHBIX ()parMeHTOB,
MIEPEHECEHHBIX Ha OAHOPOJIHBIN reHeTndeckuii ¢poH. Ho maHHbIN BBIBOA HE MpeACTaBIIseTCs YOeAUTEIbHbIM,
TaK KaK TEPEHECCHHBbIC (PParMeHThI JIOBOJBHO JIIMHHBIC, B cpeqHeM 9 cM, 4TO HE TO3BOJISET MCKIIOYUTH
abdextsl cuemenus. Psaa aBropos, Hanmpumep Birchler [1], pa3BuBaioT aprymeHTanui0 MpoOTUB TEOPUH
JIOMUHUPOBAHUSI U UILYT AJIbTEPHATUBHBIC OOBSICHEHUS FE€TEPO3UCa.

Takum oOpa3om, B HacToslee BpeMs HE CyHIECTBYET OOIICHPU3HAHHOTO OOBSICHEHUs TeTepo3uca,
BEPOSITHO, OT TOTO, YTO HU OJHO W3 OOBSCHEHWH, BKJIIOYAsh TEOPHIO TOMUHHPOBAHHS, HE PACIIONiaraert
yOenuTenbHbIM  (haKTUYECKUM MaTepuaioM B JOCTaTOYHOM OObEeMe, M O3TOT BOMNPOC HYXKAAeTcs B
JanpHeieM uccieaoBanuu. [lonydeHHble HAMU PE3yJbTAThI MOBBIIAIOT CTATUCTHUECKYI0 00OCHOBAaHHOCTD
TEOPUU IOMUHUPOBAHMUSI, YBEINUMBAs [ KyKYPY3bl UUCIIO TOATBEPKIAOIINX €€ IPHUMEPOB.

BriBoabI
HecmenieHHble OLIGHKH CpeHe CTelneHW NOMHHHMPOBAHMS, MPUMEHEHHbIC K IIEeCTH THOpuaaM
KYKypy3bl, IOKa3aiu mpeobnananve B d(dexTe rerepo3nca IOMHHAHTHBIX U TOTYJOMHHAHTHBIX
B3aMMOJICUCTBUM C THUIOUYHON CpelHEeW cTeneHblo aoMuHupoBanus 0,65-0,76, mpu 3TOM BO3MOXKHO
y4acThe CBEPXJIOMHUHAHTHBIX B3aWMOJACHCTBHI B 3¢ (dekTe rereposrca B KadecTBE BTOPOCTEIIEHHOTO
KOMIIOHEHTa. Pe3ynbTarhl SBISAIOTCA apryMEHTOM B MOJb3y TEOPHUH JAOMUHUPOBAHUSA M JIOMOIHSIOT
MOJIYYCHHBIE pPaHEE JKCIIEPUMEHTAJIbHBIC CBUJIETENHCTBA, yBenuuuBasg ¢ 4 no 10 uucio mpumepos,

MOJITBEPXKIAIOIIUX JUISI KYKYPY3bl TEOPHIO TOMUHUPOBAHUS.

Uccnenoanus mposeneHsl B pamkax npoekta ['ocymapcteenHo# [Iporpammer 20.80009.5107.03 «3ddektrBHOE
UCIOJIb30BaHUE TCHETUYECKUX PECYPCOB PACTEHUI M COBPEMEHHBIX OMOTEXHOJIOTUYECKHX METOJMOB JUIS MOBBIIIC-
HUS aJalTUBHOCTH CEIhCKOXO3SHCTBEHHBIX KYJIBTYP K KIMMAaTHUYCCKUM HU3MEHEHUsIM», (puHaHcupyemon Harmo-
HaJBHBIM AreHTCcTBOM 110 MccnenoBanusim u Pazpututo Pecriy6mmku Momnosa.
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Abstract

Tomato is one of the most economically important crops in Republic of Moldova. However, it is
affected by a number of pathogens. One of the wide spread diseases is stolbur caused by the infection
agent ‘Candidatus Phytoplasma solani’. Accurate diagnostics of the disease at an early stage is essential
for successful control of the disease. In this work, we describe detection and quantification of ‘Candida-
tus Phytoplasma solani’ in tomato by real-time PCR, as well as suitability of the method for assessing
resistance of different tomato varieties to Phytoplasma infection.

Key words: ‘Candidatus Phytoplasma solani’, stolbur, tomato, real-time PCR

Introduction

Tomato is one of the most economically important crops in Moldova. However, it is affected by a
number of diseases, which reduce fruit quality and yield. One of the important diseases causing signifi-
cant yield loss and negatively affecting fruit quality is stolbur. It is caused by the infection agent ‘Candi-
datus Phytoplasma solani’ (Favali et al.). Accurate diagnostics at an early stage is essential for successful
control of the disease. However, the diagnostics is often difficult due to non-specific symptoms, similar to
some viral and fungal diseases. Besides, many symptoms manifest in the later stage of the infection, when
it is too late for the disease control measures to be effective. The impossibility of cultivation of phyto-
plasmas in vitro makes diagnostics even more complicated. Thus, accurate detection of ‘Ca.P. solani’ in
tomato is important for efficient control of the stolbur disease. One of the ways of accurate and timely
detection of Ca. P.solani in tomato is application of molecular genetics techniques, providing rapid and
reliable diagnostics of phytoplasma disease (Marzachi et al.). The most affordable, and thus the most
promising, are PCR-based techniques, which involve DNA extraction followed by amplification of a spe-
cific fragment by a pair of primers and detection of the amplified fragment. PCR-based methods include
conventional PCR, nested PCR, real-time PCR. Currently, the most widely used PCR-based method for
detection of ‘Ca.P.solani’ is nested PCR, since it provides high sensitivity and specificity (Gundersen et
al.). However, it is time consuming, requires two rounds of amplification, and is poorly suitable for quan-
titative analysis. A fast alternative, which gives an opportunity of quantification of the pathogen, is a real-
time PCR-based method. However, this sets additional requirements to the primers, since those will have
to show high specificity and sensitivity, being able to amplify the target sequence in a single round, and
high efficiency which will make them suitable for quantitative analysis.

In this work, we detected and quantified‘Ca. P. solani’DNA in tomato DNA samples by SYBR-
Green based real-time PCR. We developed specific primers for real-time PCR detection of ‘Ca.P. solani’,
tested them, and quantified the number of copies of ‘Ca.P.solani’ DNA in the DNA sample of plants of
two tomato varieties. These varieties were previously reported to have contrasting resistance to phyto-
plasma infection, so one could expect that they would have different number of copies of ‘Ca.P.solani’
chaperonin gene, with less resistant variety having more copies of ‘Ca.P.solani’ DNA than the more re-
sistant one.

Materials and methods
The tomato varieties, used in this study, Elvira and Cerasus, were bred in the Institute of Genetics,
Physiology and Plant Protection (Chisinau, Moldova). Elvira was previously reported to have a higher
sensitivity to phytoplasma infection, than Cerasus (Zamorzaeva et al.). For DNA extraction, 12 plants of
each variety were pulled, and DNA was extracted by DNA-zol (Thermofisher) method, as described in
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the Manufacture’s protocol. The concentration of purified DNA was measured by Nanodrop, and 9 ng of
purified DNA was used per reaction. For real-time PCR analysis, we developed 2 pairs of primers from
the unique chaperonin-60 (cpn60) gene of ‘Ca. P. solani (Dumonceaux et al.). Primers met the require-
ments for real-time PCR primers: no more than 2 GC pairs on the 3’ end, 5’ and 3’self-complementarity

no more than 5. Primer pairs used in this study are shown in table 1:

Table 1. Primer pairs used for real-time PCR analysis

name [Sequence 'I'I(;r:;p Leggth, Start | Stop |Tm, °C| CG% | Self5’ | Self3’
gfys5 |CAGGAGCAAATCCGATGCTAGTT |plus 23 53 75| 60.99 | 47.83 | 5.00 | 0.00
gfysé |CGCCGTTTTTGCCCACTTTT minus 20 244| 225| 60.81 | 50.00 | 3.00 | 0.00
gfys7 |GGATCGAACTTGCTGCTCAAAC |plus 22 83| 104| 60.41 | 50.00 | 4.0 0.0
gfys8 |[CCGTTTTTGCCCACTTTTTCCAT |minus 23 242| 220/ 60.99 | 4348 | 2.0 2.0

This table indicates primer name, sequence, orientation, length. It gives its location on the chaperonin-60
(cpn60) gene(KJ939980.1), number of start and stop nucleotide for primers, CG content, and 5° and 3’ self-
complementarity. PCR conditions were as recommended by SybrGreen producer (Applied Biosystems) -initial
incubation at 50°C for 2 minutes, initial denaturation at 95°C for 2 minutes, and alternation of 95°C for 15 sec
and 60°C for 1 minute for 40 cycles. The reactions were performed in 96-well plates (BIORAD) in BIORAD
CFX96 touch real-time PCR machine. The detection was done at SYBR channel. Real-time PCR primer effi-
ciency was calculated using qPCR efficiency calculator:
https://www.thermofisher.com/ro/en/home/brands/thermo-scientific/molecular-biology/molecular-biology-
learning-center/molecular-biology-resource-library/thermo-scientific-web-tools/gpcr-efficiency-calculator.html

For real-time PCR standard, a fragment was amplified by conventional PCR using primer pair
gfys7 and gfys8. Then the fragment was visualized on the gel, excised and purified as described (Abra-
ham et al.). The DNA concentration of the purified DNA fragment was determined by Nanodrop spectro-
photometer. Given the fragment size 160 bp, the copy number per 1 ng of fragment DNA was deter-
mined, using an on-line calculator:
https:/Awww.thermofisher.com/ro/en/home/brands/thermo-scientific/molecular-biology/molecular-biology-
learning-center/molecular-biology-resource-library/thermo-scientific-web-tools/dna-copy-number-calculator.html

Results and discussions

First, the primers were experimentally tested to assess their specificity and efficiency, and their
optimal concentration in the reaction. For specificity testing, the dissociation curve was obtained for both
primer pairs. Figure 1 shows the dissociation curve of the fragment, amplified by the primer pair qfys5-
qfys6, with the DNA of tomato infected with ‘Ca. P. solani’ as a template. For primer and DNA optimal
concentration testing, the fragment was amplified in the PCR reaction containing 200 nM (1a, 1b) and
400 nM (1c, 1d) of each primer, and no dilution (1a, 1c) and 10-fold dilution (1b, 1d) of the template
DNA. As one can see, the higher primer concentration resulted in higher fluorescence, yet did not cause
the formation of primer dimers (Figure 1c), so we can observe a single sharp pronounced peak. However,
this primer pair was not able to amplify the fragment from a more diluted template (Figure 1b,d).
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Figure 1. The dissociation curve of the fragment, amplified by the primer pair qfys5-qfys6. Primer concentration:
200 nM each (a, b); 400 nM each (c,d). Template dilutions: non-diluted (a,c), 10-fold dilution (b,d).

Figure 2 shows the dissociation curve of the fragment, amplified by the primer pair gfys7-qfys8,

with the DNA of tomato infected with ‘Ca. P. solani’ as a template. For primer and DNA optimal concen-

tration testing, the fragment was amplified in the PCR reaction containing 200 nM (2a, 2b) and 400 nM
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(2c, 2d) of each primer, and no dilution (2a, 2c) and 10-fold dilution (2b, 2d) of the template DNA. The
higher primer concentration resulted in higher fluorescence, yet did not cause the formation of primer di-
mers (Figure 2c), so we can observe a single sharp pronounced peak. This primer pair was able to ampli-
fy the fragment even in the reaction with the diluted template (Figure 2b, 2d). So, this primer pair was
used for further analysis, at a concentration of 400nM each.
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tion: 200 nM each (a, b); 400 nM each (c,d). Template dilutions: non-diluted (a,c), 10-fold dilution (b,d).

Then, the efficiency of the primer pair gfys7-gfys8 was evaluated. The DNA fragment was ampli-
fied by the same primer pair in a conventional PCR, and diluted to be used as a template for the qPCR
reaction. Four dilutions (10-fold, 100-fold, 1000-fold and 10000-fold) of DNA of the initial PCR reaction
were made, used as a template in real-time PCR reaction, Ct values were measured, and the concentration
curve was built for calculating primer efficiency.

The primer efficiency graph built from the serial dilutions is shown in Figure 3a. The slope of -3.3183
indicates almost 100% primer efficiency, therefore this primer pair can be used in real-time PCR assays
for measuring ‘Ca.P.solani’ DNA concentrations.
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Figure 3. The primer efficiency graph for primer pair gfys7-gfys8 and the relationship between the initial
copy number of the template in the reaction and the Ct value.

So, the primer pair gfys7-qfys8 was used for quantifying ‘Ca.P.solani DNA in tomato samples.
For this, serial dilutions of DNA standard with known copy number was analyzed by real-time PCR, the
Ct values were recorded and used to build a standard curve. Figure 3b shows the dependence of the Ct
value from the initial number of copies of the template in the reaction.

Using the relationship between the number of fragment copies and the Ct value, the number of
copies of ‘Ca.P. solani’ in each sample was calculated. Figure 4 shows the results of the quantitative
analysis of phytoplasma in2 tomato genotypes: Elvira and Cerasus.

As one can see from the figure, the number of copies of ‘Ca.P.solani DNA in the DNA sample of
Elvira variety is twice as high as in that of Cerasus. This is consistent with previous findings that Cerasus
Is more resistant to phytoplasma infection than Elvira.
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Figure 4. Quantificationof*Ca.P. solani’intomato varieties Elvira and Cerasus.

Conclusions
As a result of this work, we developed a pair of primers for quantification of ‘Ca.P. solani in to-
mato, set the optimal conditions, and tested them using DNA of two tomato varieties with contrasting re-
sistance to phytoplasma infection. The real-time PCR method can be successfully used for detection of
phytoplasma infection and for its quantification as well as for comparing the resistance of tomato varieties
to phytoplasma infection. There is a potential for using these primers for detection and quantification of
‘Ca.P.solani’ in crops other than tomatoes.
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Abstract

This research paper presents the results of the dynamics of the accumulation of the chlorophyll in-
dex in winter soft wheat plants, depending on the depth of the tillering node. In conditions of lack of
moisture, the deepening of the tillering node leads to the development of roots in more moisture-rich soil
horizons, which reduces the risk of cultivating winter soft wheat. With the help of the chlorophyll index,
it was possible to evaluate the effect of the deepening of the tillering node in the soil, as well as to assess
the condition of plants and the rate of maturation.

Key words: Triticum aestivum L., unnekc xsnopoduiia, XI0popuiui, y3ei KyneHus.

BBenenue

Ha cerogusumuii 1eHb UCClIEIOBAHUE CTPYKTYPBI U (PU3UOIOTMYECKOTO COCTOSIHUSA (POTOCHHTETHYE-
CKOT'O arrapara pacTeHH, ONTUMAITLHBIX YCIIOBUI aKTUBHOCTH Y KQ4eCTBEHHOMN HAITPABICHHOCTH MTPE/ICTaB-
JISIET BBICOKUN MHTEPEC U EPCIIEKTUBHOCTD U3y4YeHusl PoToCHHTE3a. B X0/1e CBoero pa3BUTUSI HE TOJIBKO Lie-
JI0e pacTeHHe MPETEPIEBACT 3aKOHOMEPHBIE H3MEHEHHS, HO U BCE €ro YacTH. Takum 00pa3oM, CTaHOBHUTCS
HEOOXOAMMBIM HCCIE0BaTh (DOTOCHHTETHUECKYIO aKTUBHOCTh Ha MPOTSKEHUH BCETO OHTOTEHE3a PACTEHUSL.

['maBHBIM KOMITOHEHTOM (POTOCHHTETHYECCKOTO armapara sBIsieTCs XJIOpOGUIUT, U UCCIICIOBAHMSI,
CBSI3aHHbBIE C OMOCHMHTE30M U (YHKIIMOHAIBHOW €ro aKTUBHOCTBHIO, UMEIOT MEPBOCTEIIEHHOE 3HAYCHHE.
bnarogapst paboram [8, 4, 9] ObuM yCcTaHOBJCHBI IyTH CHHTE3a XJIOPO(UIIA, €0 POJib B yIaBIMBAHUU
COJTHEYHOTO CBETAa, YCTAHOBIIEHA POJIb MUHEPAIBLHOTO MUTAHUS B CHHTE3€ U KQUeCTBEHHOM COCTaBE XJIO-
podwiia. Pe3ynpTaThl MPOJICTaHHBIX SKCIIEPUMEHTOB ITOKA3aJIH, YTO KOJMYECTBO XJIOPO(DUIUIA B JTUCTHSIX
U 1[eJIOM PAaCTeHHH TOCTOSIHHO M3MEHSIETCS C BO3PACTOM, a TakKe MO BIMSHHEM Pa3UYHBIX YCIOBHIA
BHeITHeH cpeapl. COriacHO JMTEPAaTypHBIM JaHHBIM, B HAYaIbHBIA TIEPHUOJT POCTA PACTEHUN KOJIUIECTBO
xJI0po(huIa BO3pacTaeT B CBSA3H C OBICTPHIM YBETUYEHHUEM 3€TIEHOW MAcCChl PAaCTEHUSI.

Ha ¢one m3MeHenns KiMarta B CTOPOHY YBEITMUEHHS TEMITEpaTyp CTAHOBUTCS HEOOXOAUMBIM pa3palarhl-
BaTh HOBBIE TEXHOJIOTHY BO3/IEJIBIBAHUSI CENBX03 KYIBTYp. C BOZHUKHOBEHHEM HOBBIX TIOJIXO/IOB K BO3/IEIILIBAHHUIO
KYJIBTYp BO3HHKAeT HEOOXOJMMOCTh B OLIEHKE COCTOSIHUSI pacTeHui [6]. Cpemyt MHOMKECTBA MOJXO/IOB B PELIEHUN
JTAHHOM 3a1a41, HAMU MIPUHIMAJIOCh B OOJIBILIEH CTEIeH! UCCIeZIOBaHNE COCTOSTHUS (hoTOCHHTe3a. JlaHHbIH TOX0/T
KpaifHe aKTyalTbHBIN B CBA3H C TEM, YTO UIMEHHO ()OTOCHHTE3 OMPE/IENsieT MHOTHE MPOIIECCHI PA3BUTHS paCcTEHUs], HO
TaKKe TP TOM SIBIISIETCS BEChbMa UyBCTBUTENBHBIM K MAJICUIIINM U3MEHEHHUSM YCIIOBUH cpefpl [ 1], uTo maer Bo3-
MOKHOCTb MCTIOJIb30BaTh €ro KakK MHIMKATOP COCTOSHMS PACTHTEIHLHOIO OpraHi3Ma NPy M3MEHEHHNH YCIIOBHIA cpe-
TbL. [7]. J1st cHYDKEeHMsT pECKOB BO3JIEIIbIBAHMS O3MMOM MsITKoM mreHwuip! (Triticum aestivum L.) Hamu mpoBo/u-
JIach TIPENIOCeBHas 00paboTKa ceMsiH OroperyisitopoM Peznasie [3], mprBosias K 3arTyOIeHHIO y371a KYIICHHS B
niouse [5]. Ilenpro manHOM pabOTHI CITyKHJIA OIIEHKA BIIMSHHS 3arTyOIeHHsT y3/1a KYISHHUsI Ha JTMHAMUKY HaKOILTIe-
HUS XJI0pO(UILIA B OHTOT€HE3€ U BO3MOYKHOCTB OLIEHKU COCTOSTHUSI PA3BUTHS MILIEHUITI.

MarepuaJjbl 1 MeTOIbI

Jl1is mpoBeieHust UcClieJOBaHUi ObUTM 0TOOpaHbl 8§ TEHOTUIIOB MIIEHUIIBI: 5 COPTOB MoIAaBCKOM
(Monoosa 5, Monoosa 77, Monoosa 11, JIsymap, Monoosa 614), u 3 copra Ykpaunckoit cenexuuu ([1u-
canka, Kysanonuk u Onoxa), BeIpallleHHbIE HA ONBITHOM ToJie THCTUTYTa TeHEeTUKH, (PU3HNOJIOTUU U 3allH-
ThI pactennit Pecniy0mku MongoBa. BeiceB mpoBoauiIcs B IEpBOi AeKae CEHTIOPS Mpy HOPME 5,6 MITH.
mt. ceM./ Ha 1 ra u rmyOuHe noceBa 5-6 cm. Ilepen moceBom ceMeHa 00pabaThIBaINCh OMOJIOTHUECKH aK-
TUBHBIM BelecTBOM Pecnane B koHueHtpanuu 1/200. Onpenenenue nuHaekca Xjaopoduiuia Ha TUIOMIAANA
MoceBa MPOBOAMIN C momoiisio xiopodpumiomerpa CM-1000 (I'epmanust), cmocoOHOTO U3MEPSATH MH-
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nekc xnopoduina ot 0 1o 999 Ha paccrosHum 10 1,5 M Ha momany 11,8 ¢cM ¢ TOUHOCTHIO BOCIIPOHU3BO-
JTUMBIX Toka3zaHui +5%. Jlns onpenenenns KOJUYEeCTBEHHOTO CO/IepKaHMs MUTMEHTOB XJopopuiia a u
b ucrnonbzoBanu 100% areToH coraacHo MeTouKe, onrcanHo B [10] ¢ momudukarueii mo [11].
UccnenoBanust mpoBOAWINCH B TPEXKPATHOM MOBTOPHOCTH. sl m3BiedeHHs XJopoduiiia Uc-
noJbp30Bau 10 HUCIIBITYEMBIX pacTeHUI KaXI0To BapraHTa. MareMaTHYeCKUil aHau3 pe3yabTaToB Mpo-
BOJMIICS coryiacHO MeToauke Jlocniexosa mosnesoro ombita [2] B mporpamme Microsoft Excel 2007.

Pe3yabTarnl 1 00Cy:KIeHHE

Ha puc. 1 npencraBieHbl pe3ybTaThl U3MEPEHUS COICPIKaHUS MHACKCA XJIOpOoILIa Ha IJIOMa-
JI TIOCEBA JIBYX COPTOB KOHTPOJIBHBIX M OMBITHBIX BAPUAHTOB, IJI€ MOXHO OTCJICIUTh JHHAMHUKY HAKOII-
JIeHUs 1 YOBIBaHUS XJIOPO(PUILIA B 3aBUCUMOCTHU OT (ha3bl Pa3BUTHS PACTCHHUIA.

Haunnas ¢ MOMEHTa BBIXOJIa M3 TTOKOS - KOHEIl 3MMHET0 TOKOSI, PACTCHUSI IIICHHUIIBI HAYMHAIOT YCH-
JICHHO HapaIliBaTh BETETATUBHYIO MACCY, YTO SPKO MPOCISIKUBACTCS HA IUHAMUKE HAKOIUICHUS XJIOPODUII-
7a. MakCUMaTbHBIN TIHK HAKOIUICHHS XJIOPO(HIUIA HAYMHACTCS B HaYajle CTaJIMH IIBETCHUS M PE3KO CHIDKA-
€TCsI TI0 3aBEPIICHUIO TaHHOU (Da3bl. PHCYHOK 1 MOXHO pa3/ieluTh YCIOBHO Ha 3 COCTABIISIIOIIHE, KOT/IA HIIET
YCUIICHHOE HAKOILUICHHUE XJIOpO(UILIa, COCTOSHHE TUIATO U yObIBaHUE XJIopodriuia. biaronapst naHHOMY pas-
JCTICHAIO0 MOYKHO TIPOAHAIM3UPOBATh HE TOJBKO CKOPOCTh HapalldBaHHUS OMOMACCHI, HO TaKKe pa3paboTaTh
arpoIpueMbl, HalpaBJICHHBIC HA YMEHBIIICHHUE ICHCTBHS MaryOHbIX ()akTOPOB BHEITHEH cpebl. [lomuepkHeMm,
qT0 OJIarosapsi TaHHOW PabOTe CTAHOBUTCSI BO3MOXKHBIM Pa3ZIeIMTh COPTa MO CPOKAM CO3PEBAHMSL.
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JHH BereTAIHH H $a3bl PASBHTHS
Puc. 1. JIlunamuka HaKOIJICHUSI MHIEKCA XJI0poHia, Ha TUIOIIAIH MTOCEBa MIIEHUIIBI HAaYMHAas C BBIXOAa
U3 3UMHETO0 MTOKOs, 10 MOJIOYHO BOCKOBOH criestocTH ceMst Triticum aestivum L. coproB Momosa 5 u

[Mucanka IBYX BapuaHTOB (KOHTPOJIb  00paboTanHble Pecnancom).

bnaronaps npuMeHeHHI0 OMOJIOTMYECKH aKTUBHBIX BEIIECTB, TaKUX Kak Peenane, TPOUCXOIUT
3ariy0IieHne y3ia KyIleHus Ty0)ke B MOUBY, I'/ie BlaroodecrneyeHre KOpHe Bhlllle, 4To co3aaeT Oaro-
NpPUATHBIC YCIOBUS Ui POCTa M Pa3BUTHUS PACTEHUU U, KaK pe3yibTaT, BEreTallMOHHBIN MEepHoJ Y HUX
pacTATUBaeTCs, 0 CPAaBHEHUIO ¢ KOHTpousieM. JlaHHyI0 3a/1epKKy BEreTallMOHHOTO MEpHoJia PETUCTPHPO-
BaJIM C TIOMOIIBIO MHJAEKca XJopoduiuia. MeToa MOXKHO HCHOJIb30BaTh, KAaK COBPEMEHHBIM MOAXO0[ B
OIIpEIETICHNN CKOPOCIIEIIOCTH PA3INIHBIX COPTOB.
PesynbTathl, npecTaBIeHHbIE HA pHC. 2, 6ojee MoAPOOHO XapaKTEpU3yIOT PA3HUILY MEXIY JIBY-
MsI COPTaMH TI0 CHJIE POCTa M COCTOSHUIO (HJIarOBOTO JIMCTA. AHAIHM3 COAEpKaHMS XJIOopodlIa, a Mo OT-
HOIICHUIO K XJIopoduiuty b maer BO3MOXKHOCTh OLEHUTh COCTOSIHUE PACTEHHI, B YaCTHOCTH (PIIaroBbIi
aucT. YeM BhlIllie pa3HHIia MeXIy XJIopodruioMm a u b, Tem 3ddexTrBHEe paboTaeT GOTOCUHTETHYSCKUN
anmapar JucToBoi noBepxHocTH. [IpuMenenne 6nonpenapata Peenane, Kak BUIHO U3 pHC.2., IPUBOJIUT K
YBEJIMYCHHIO Pa3HUIIBI MEXK/Ty COOTHOIICHHEM XJIopodriuia a K b.
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cCOoOpTa MM BEAPDHAHTLI
Puc. 2. Konnenrpanus xjgopoduiia a, b u cymmsl xjaopoduiiia a+b B ¢raroBom jiucre pacTeHUn
Triticum aestivum L coproB Mouzosa 5 u [Tucanka B haze MOJIOYHO# CIIETOCTH.

Ocoboe BHUMaHHME XOYETCS YACIUTh COACPKaHUIO0 CYMMBI XJIOpodmnia a+b AByX COPTOB CBH/IE-
TEJICTBYS O TOM, YTO copT MoinzoBa 5 siBisercs Oojiee paHHECENbIM, IO CpaBHEHUIO ¢ copTroM Ilucan-
ka. J[aHHBII BBIBOJ MOXHO CZI€/IaTh, COBMECTUB JaHHbIE, IPEACTAaBIECHHbIE HA PUCYHKAX | U 2, TaK KakK Ha
JaHHOH (a3e pa3BUTHUS (IIArOBBIN JHUCT yXKe MOJHOCTBIO CHOPMUPOBAICS U B AaJbHEHUIIEM IIPUPOCT XJIO-
podwina He mporcxoaut (puc.l.). [[pumeHeHne OMOTOTHIECKU aKTHBHOTO BeIeCcTBa Peziaie TPUBOIUT
K YBEJIMUYEHHUIO COAEp)KaHUs XJIOpo(uiia, B YaCTHOCTH XJOpodwiia g, 0 CPAaBHEHHUIO C KOHTPOJIEM.
VYBenuyeHne oOBACHSAETCA TEM, YTO y3eJ KYIIEHHs 3ajeraer B Oojiee TITyOOKHX TOPH3OHTAaX ITOYBHI, U
pacTeHus pa3BUBAIOTCS B OJIArONPUATHBIX YCIOBUSAX, TEM CAMbIM 3a/Iep>KUBasi CBOW BEreTaTUBHBIN Nepu-
0J1 KaK MUHUMYM Ha 1 — 2 JIHS J0JbIIe.

BoiBoabI

B ycnoBusIX HEYKJIIOHHOTO YBEUUEHMS CPETHErOZ0BOW TEMIIEPATypbl, U COKpPAIIECHUS JOKIJIUBOIO
nepuojia, pacTeHMs MIIEHUIIbI BCe Yallle MOABEPratoTcs 1ecTBUIO 3acyxu. sl CHUKEHUs AeHCTBUS Hebma-
ronpusTHOro (hakropa BHemHel cpensl B Jlaboparopuu buoxumun pactenuit Mucturyra I'enernku, ®usmo-
JIOTUM M 3aIIUThl pacTeHui ObLT pa3paboTaH OMOJIOTMUECKH aKTUBHBIA PETYIATOp pocTa Peznane, KOTOPbIA
KaK 0TMEYaJIOCh PaHHEE NPUBOJUT K YMEHBILIEHHIO UTMHBI JITMKOTUIISA, TEM CAMBIM 3ariay0sisisl y3eil KyIIeHHs
B OoJsiee TIyOOKHE TOpU30HTHI MOYBBL. braronapst JOCTHKEHUIO JaHHOTO 3(¢eKTa, yIaeTcsi CHU3UTh PUCK
HEXBAaTKU BJIaTW B MOYBE B MEPUOJI pOCTa U HalIMBa 3epHA. MHaeke xyopoduia ciyXUT XOpPOIIUM WHINKa-
TOPOM COCTOSIHUSI PACTUTEIIBHOTO OpraHn3Ma, ClIOCOOHOTO OLIEHUTh HE TOJIBKO OT/IENIBHYIO €r0 YacTh, HO U B
LIEJIOM TUTAHTaIMIo pacTeHuid. biaronaps 3ToMmy MOKHO NpeACKa3aTh COCTOSIHUE ITOCEBOB, HAUMHASL C MOMEH-
Ta BBIX0J1a U3 3MMHETO MOKOS U BIUIOTh JI0 MOMEHTa (POPMHUPOBAHUS KOJIOCA.

YMeHbllIeHHEe AUHBI SMUKOTWIS U 3ariayOsieHne y37a KyIIeHHs I1y0)e B MOYBY NMPUBOJIUT K 0O-
jee OBICTPOMY POCTY MHJIEKCa XJIOpO(pHIUIa B HAUaIbHbIM EpHO Pa3BUTHS pACTEHUI, a TaKKe 3aJIepKKe
BEreTaTHBHOIO NEPUO/A B KOHILIE )KU3HU PACTEHHIH.

C nomoturpio onpeaeneHus UHIeKca XJI0popuiuia B TMHAMUKE BPEMEHU CTAaHOBUTCSI BO3ZMOKHBIM
HE TOJIBKO JaTh OLEHKY COCTOSIHUIO PAa3IMYHBIX T'€HOTUIIOB O3UMOM MIIEHHUIIbI, HO TAaKXKe ONpPeNeInTh U
CKOPOCTb CO3PEBAHUS PA3IIUYHBIX T€HOTUIIOB.

HccnenoBanus npoBeneHs! B pamkax npoekta ['ocynapcrsenHoi [Iporpammer 20.80009.7007.07 «Ompe-
JICJICHUE M1apaMeTPOB, XapaKTEPU3YIOIIUX YCTOMYUBOCTh PACTEHUH C pa3HbBIM YPOBHEM OPraHM3allUU K
JIEMCTBUIO 3KCTPEMAJIBHBIX TEMIIEPATYP C LENbI0 YMEHBUICHUS BIUSHUS KIMMATHYECKUX W3MEHEHUN»,
¢unancupyemoit HarmonansueiM ArentcTBoM 1o MccnenoBanusam u Passutuio Pecniyonuku Momnosa.
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MODIFICAREA ACTIVIATII PEROXIDAZEI SI A POLIFENOLOXIDAZEI iN
FRUCTELE DE PRUN iN DEPENDEN TA DE VARIANTA DE TRATARE iN PE-

RIOADA DE VEGETATIE SI METODELE DE PASTRARE APLICATE

Popovici A., Svetlicenco V., Bujoreanu N.
Institutul de Genetica, Fiziologie si Protectie a Plantelor, Chisinau, Republica Moldova
e-mail: fructele 2008-@mail.ru

Abstract

The plum fruits of the President variety were preserved by three methods. I- keeping fruits in the
ordinary atmosphere (AO). Il - the fruits before being stored for a long time in AO were treated with the
synthetic inhibitor of ethylene Fitomag and Il - the fruits were kept in a controlled atmosphere (CA). Du-
ring the storage of the fruits of the respective variety, the activity of some antioxidant enzymes was de-
termined by the mentioned methods. As a result, results were obtained regarding the modification of the
activity of the enzymes peroxidase and polyphenol oxidase. Their activity changed depending on the me-
tabolic processes that took place when the fruits maturation, as well as the conditions, duration and stora-
ge methods. It also depended on the biological peculiarities of the variety and the influence of the sub-
stances with which the plum trees were treated during the vegetation period. The highest activity of these
enzymes was in the fruits kept in the usual atmosphere, then followed by their activity in the fruits kept
with Fitomag and their lowest activity was in the fruits kept in CA. In the fruits preserved by the last two
methods, the metabolic processes and those of oxide reduction went slower and the fruits were kept 10,
16 days longer than in AO. There were also significant differences in the activity of these enzymes, being
higher in the variant treated with SBA Reglalg and microelements than in the control variant.

Key words: Plum fruits, storage methods, Fitomag, biochemical indices, SBA Reglalg and microelements.

Introducere

Cresterea fructelor reprezintd un proces de acumuldri cantitative, care conduce la sporirea masei si
volumului fructelor, In timp ce maturarea constituie un proces de acumulare calitativa, care determind
realizarea insusirilor caracteristice de calitate. Aceste doud procese se desfdsoard simultan si sunt coor-
donate genetic prin intermediul ARNm, care codifica biosinteza protein —enzimei, implicate In procesele
respective. Procesul de maturare este reglat direct de hormonul de maturare etilena si in mod indirect de
hormonii de crestere, care pot influenta biosinteza acesteia. Acest proces este caracterizat prin modifica-
rea insusirilor fiziologo-biochimice si morfologice ale fructelor, care determina realizarea proprietatilor
calitative caracteristice soiului. Acesta la randul sau se caracterizeaza prin modificari biochimice, care
conduc la realizarea insusirilor caracteristice de gust, culoare, fermitate si aroma, sau a celor gustative
optime. Realizarea acestor insusiri este o consecinta a modificdrii continutului unor componenti chimici
din fructe, ca urmare a oxidarii acestora, sau dimpotriva a biosintezei lor [2, 3].

Cresterea si maturarea fructelor prezinta rezultatul unui complex de reactii biochimice catalizate de en-
zime si sisteme enzimatice. Toate modificarile fiziologo-biochimice, care au loc in fructe sunt caracterizate prin
transformari intense si continue. Pe durata pastrarii fructelor au loc modificari esentiale ale continutului principa-
lelor componente biochimice coordonate de activitatea enzimelor. Enzimele peroxidaza si polifenoloxidaza detin
un rol important in procesele de crestere, sintezd a substantelor plastice si maturare a fructelor ce reprezinta un
proces complex, reglat genetic prin care se realizeaza formarea insusirilor calitative, senzoriale ale acestora, ca-
racteristice speciei si soiului. Enzimele mentionate detin un rol important in procesul de pastrare a fructelor, par-
ticipand activ la sinteza etilenei si la oxidarea polifenolilor din tesuturile vegetale. Peroxidaza la fel, are insemna-
tate importantd in ceia ce vizeaza protejarea organismului vegetal de formele active de oxigen si surplusul de
peroxid de hidrogen, astfel indeplinind functii atat de catalizare cat si de oxidare, avand ca substrat fenoli, ami-
ne, flavonoizi, acizi aminici s.a. Polifenoloxidaza contine cupru si catalizeaza oxidarea monofenolilor si orto-
difenolilor, astfel participand ca si peroxidaza in procesele vitale ce decurg in fructe pe parcursul maturarii lor.
Peroxidazele si polifenoloxidaza sunt implicate si in fenomenele de degradare a fructelor, cum ar fi brunificarea
fiziologica a tesuturilor fiind rezultatul oxidarii substantelor fenolice sub actiunea lor [3, 4, 7].
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In procesul de maturare in fructele de prun are loc sporirea intensititii proceselor fiziologo-
biochimice, care la rdndul sdu contribuie la modificarea proprietatii diferitor compusi chimici, iar n con-
secinta si a Insusirilor fizice si organoleptice a fructelor. Se cunoaste, ca pentru a incetini ritmul de des-
compunere hidrolitica a substantelor organice pe perioada post-recolta este necesar de a crea conditii op-
time de pastrare, care ar putea reduce intensitatea proceselor de maturare — senescenta a fructelor [1, 2, 3].
Pentru a avea astfel de conditii se aplica metoda de pastrare cu utilizarea inhibitorului de sinteza a etilenei
Fitomag la tratarea fructelor inainte de a fi depozitate la pastrare, apoi pastrate in atmosfera obisnuita
(AO) si metoda atmosfera controlata (AC).

Scopul cercetarilor consta in evaluarea activitatii peroxidazei si a polifenoloxidazei in fructele de
prun in functie de influenta SBA Reglalg, CaClz, microelementelor B, Zn, Mn, Mo si a metodelor de pas-
trare la mentinerea calitatii si capacitatii de pastrare a fructelor soiului tardiv de prun Prezident.

Materiale si metode

Ca obiect de studiu au servit pomii si fructele soiului tardiv de prun de origine straina Prezident. Pomii
de prun cultivati in conditii de livada au fost supusi tratamentelor foliare dupa 14 zile de la inflorit si in faza
diviziunii intensive a celulelor fructelor tinere cu solutia apoasa de 0,05% SBA Reglalg in amestec cu o solutie
de 0,05% de microelemente (B, Zn, Mn, Mo) si 1,0% CaCLz cu 10 zile inainte de recoltare. In calitate de mar-
tor au servit pomii tratati cu apa. Fructele de prun au fost recoltate si depozitate pentru pastrare indelungata in
cadrul bazei experimentale «Carpotrony a Institutului. Cercetarile privind determinarea influentei inhibitorului
de sinteza a etilenei Fitomag si a metodei de pastrare - atmosfera controlata (AC) asupra gradului de maturare
a fructelor de prun in raport cu metoda de pastrare in atmosfera obisnuitd (AO) au fost initiate la 19 august
2020 si au inclus 6 variante. Experientele montate au inclus trei repetari a cate o 100 fructe. In AO fructele de
prun au fost pastrate timp de 90 zile (16. XI), fructele tratate cu Fitomag, apoi pastrate in atmosfera obisnuita
au fost pastrate timp de 100 zile (19.VIII-26.XI), iar termenul la cele pastrate in AC a alcatuit 106 zile
(19.VH1-2.X1I). In scopul determinarii gradului de influentd a metodei de péstrare aplicate asupra intensitatii
proceselor metabolice ce — au decurs in fructele de prun pe durata pastrarii, a fost evaluata activitatea enzime-
lor peroxidaza [6] si polifenoloxidaza [5].

Rezultate si discutii

In rezultatul cercetirilor s-a constatat, ci la initierea pastrarii fructelor de prun activitatea peroxidazei,
cét si cea a polifenoloxidazei a fost sporita. In continuare, pani la inceputul lunii octombrie, in dependenti de
coditiile de pastrare, activitatea peroxidazei in fructele de prun pastrate in atmosfera obisnuita (AO) a diminuat
cu 41,0 %, iar in cele tratate cu substanta Fitomag — cu 48,0...51,0 % in dependenta de varianta experientei
(figura 1). La finele decadei a doua a lunii octombrie activitatea acestei enzime a sporit cu 12,5...13,8 % in
fructele martor, iar in cele tratate cu Fitomag respectiv cu 14,8...16,7 % in dependentd de varianta experien-
tei, 1n raport cu termenul precedent. Aceasta situatie indica la o activitate mai sporitd a proceselor metabolice
ce au decurs pe durata maturarii fructelor. La finele pastrarii activitatea peroxidazei in fructele de prun péstrate
in atmosfera obisnuitd (AO) a diminuat cu 9...10%, iar in cele tratate cu Fitomag cu 18,0...20,0%. La exter-
narea fructelor pastrate prin aplicarea metodei a treia — AC, activitatea peroxidazei s-a redus cu 63,0% fata de
momentul depozitarii lor la pastrare. Determinand media rezultatelor obtinute privitor activitdtii enzimei cer-
cetate in fructele de prun pe parcursul pastrarii si comparand rezultatele obtinute constatdm, cd la pastrarea
fructelor prin aplicarea Fitomag-ului activitatea enzimei a fost cu 28,0 % mai joasa decat in cele pastrate in
atmosfera obisnuita. In fructele pastrate prin aplicarea AC activitatea enzimei a fost mai joasa cu 49,0 % in
raport cu fructele pastrate In AO si cu 29,0 % decat in cele tratate cu Fitomag la initierea pastrarii.

Comparand varianta tratatd cu SBA Reglalg + microelementele (B, Zn, Mn, Mo) si CaCLz la incepu-
tul perioadei de vegetatie si in faza cresterii intensive a lastarilor cu martorul constatdm, ca activitatea pero-
xidazei in fructe a fost mai inaltd in raport cu cea din varianta martor. In fructele pastrate in AO activitatea en-
zimei cercetate pe intreaga perioada de pastrare a fost mai inalta cu 9-19% in raport cu martorul. La fructele
pastrate prin aplicarea Fitomagului activitatea peroxidazei a sporit cu 10-15% fata de varianta martorului, iar
in AC activitatea acesteia a fost cu 11 % mai sporitd decat la martor. Asadar, indiferent de metoda de pastrare
aplicata, substantele utilizate in perioada de vegetatie prin tratarea extraradiculard a pomilor de prun au influ-
entat activitatea acestei enzime si pe durata perioadei de pastrare a fructelor, fiind la initierea pastrarii mai inal-
ta, iar spre finele acesteia nesemnificativ inaltd comparativ cu martorul.
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Fig. 1. Modificarea activitatii peroxidazei in fructele de prun (soiul Prezident) in dependenta de
tratamentele utilizate 1n perioada de vegetatie si metodele de pastrare aplicate

Activitatea polifenoloxidazei (figura 2) ca si cea a peroxidazei din fructele de prun in dependenta de
conditiile de pastrare a diminuat treptat pana la inceputul lunii octombrie. In fructele de prun pastrate in AO
aceastd diminuare a alcatuit 69 %, iar in cele tratate cu Fitomag - in dependenta de varianta experientei a al-
catuit respectiv 78 si 79%. La finele decadei a doua a lunii octombrie activitatea enzimei cercetate in fructele
pastrate Tn AO a sporit cu 16 si 18 % 1n dependenta de varianta aplicatd, iar in cele tratate cu Fitomag, dimpo-
trivd, activitatea acesteia a diminuat cu 27 si 32 %. Sporirea activitatii PFO in mare parte corespunde cu inten-
sificarea proceselor de maturare a fructelor. In fructele pastrate cu aplicarea inhibitorului de sintezi a etilenei
Fitomag cresterea activitatii acestei enzime a avut loc peste 10 zile, sporind cu 6 si 8 %, iar in fructele pastrate
prin aplicarea AO diminuarea activitdtii acestei enzime a constituit respectiv 33 si 36%.

La momentul externarii fructelor de prun de la pastrare, activitatea enzimei polifenoloxidaza in ra-
port cu termenul precedent a fost diferita, fiind in AO cu 33 %, iar in cele pdstrate cu aplicarea inhibito-
rului de sinteza a etilenei Fitomag la varianta martor cu 29 %, iar la cea tratatd cu 35% mai redusa. Acti-
vitatea PFO la externarea fructelor pastrate in AC a fost mai joasa cu 90 si 91 % comparativ cu cea depis-
tatd la initierea pastrarii.

Consideram, ca activitatea polifenoloxidazei spre finele perioadei de pastrare in mare parte a de-
pins de tratamentul pomilor de prun cu clorura de calciu (CaCly), aplicat cu 10 zile inainte de recoltare.
Substanta aplicatd a influentat semnificativ fermitatea pulpei fructelor, activitatea peroxidazei, continutul
biochimic al fructelor, precum si gradul de afectare a lor cu agentii patogeni ce produc bolile fungice. Ac-
tivitatea scazuta a acestui indice la externarea fructelor de prun de la pastrare poate fi explicata si prin re-
zistenta mai sporita a soiului dat la temperaturile coborate [8].

S. Prezident ® martor

1 -
g B Reglalg+microelemente si Ca
0,75 - Cl2
3 = Fitomag
o
g 0.5 1 B Fitomag+Reglalg+microelem
2 ente si CaCl2
.50,25 _ mAC

. I |

m AC+Reglalg+microelemente
19.VII 16.1X  2.X 19X 2XI 16Xl 26.XI 2.XIl si CaCl2

Fig. 2. Modificarea activitatii polifenoloxidazei in fructele de prun (soiul Prezident) in dependenta de va-
rianta de tratare 1n perioada de vegetatie si metodele de pastrare aplicate
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Activitatea polifenoloxidazei, la fel ca a peroxidazei pe durata pastrarii a fost mai inalta la fructele de
prun din varianta tratatd comparativ cu martorul, atat la cele pastrate in AO - cu 9,1-26,2%, cét si la cele prin
utilizarea Fitomagului — cu 10 — 23 %, in dependenta de termenul de pastrare. Fructele pastrate in AC la ex-
ternare au atestat o activitate mai sporita (cu 14,8%) a acestei enzime fata de varianta martorului.

Efectudnd media activitdtii enzimei cercetate pe parcursul pastrarii fructelor si comparand rezulta-
tele obtinute de la pastrarea lor prin aplicarea diferitor metode de pastrare constatim urmadtoarele: in
fructele pastrate prin utilizarea inhibitorului de sinteza a etilenei Fitomag, activitatea acesteia la fructele
din varianta martor a fost cu 61 % si la varianta tratatd cu 59 % mai joasa decat in fructele pastrate in AO.
La fructele pastrate in AC comparativ cu AO activitatea enzimei polifenoloxidaza a fost mai joasa cu 77
%, atat la martor, cat si la cele din varianta tratatd, insd comparativ cu metoda de pastrare prin aplicarea
inhibitorului de sinteza a etilenei Fitomag—aceasta activitate a fost cu 41 si 44 % mai joasd. Modificarea
activitatii enzimelor cercetate in fructele de prun pe durata pastrarii a depins de intensitatea proceselor
metabolice din fructe ce au derulat pe parcursul maturarii in anumite perioade de pastrare, metodele de
pastrare aplicate, particularitatile biologice ale soiului cercetat, precum si de actiunea SBA Reglalg, mi-
croelementelor B, Zn, Mn, Mo si CaCl; utilizate la tratarea pomilor 1n perioada de vegetatie.

Reiesind din rezultatele obtinute constatam, ca in fructele pastrate prin metoda de tratare cu sub-
stanta Fitomag si cea cu aplicarea atmosferei controlate (AC) procesele de oxido-reducere la maturarea
deplina a lor au derulat mult mai lent. Fructele de prun s-au pastrat o perioadd mai indelungata de timp
comparativ cu cele din AO, mentinandu-si calitdtile gustative si particularitatile caracteristice soiului,
precum si rezistenta lor la diferite boli. In atmosfera obisnuita activitatea enzimelor mentionate a decurs
mai intens, producand maturarea fructelor in termeni mai restransi.

Concluzii
1. Activitatea enzimelor peroxidaza si polifenoloxidaza in fructele soiului tardiv de prun Prezident a depins
in mare masura de tratamentele cu SBA Reglalg, micro- elementele B, Zn, Mn, Mo si CaCL, aplicate in
perioada de vegetatie, precum si de metodele de pastrare aplicate.
2. Pastrarea fructelor de prun prin aplicarea inhibitorului de sinteza a etilenei Fitomag si atmosferei con-
trolate (AC) a fost cu mult mai reusitd privind conservarea calitdtii, rezistentei lor la agentii patogeni
ce produc bolile fungice si dereglarile fiziologice comparativ cu pastrarea lor In atmosfera obisnuita.

Cercetdrile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.18 “Formarea direc-
tionatd a calitatii si sistemului imunitar la fructele soiurilor tardive de prun preconizate pastrarii de lunga
duratd”, finantat de Agentia Nationald pentru Cercetare si Dezvoltare.
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ACTIVITATEA PROCESELOR FS 1I SI REDOX LA FRUNZELE DE CIMISIR
DE VARSTE DIFERITE CA INDICATORI Al REZISTENTEI LOR
LA SOCUL CU TEMPERATURI NEGATIVE

Ralea Tudor, Zdioruk Nina, Platovschii Nicolai
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Abstract

The resistance of annual and biennial leaves of boxwood to the effects of negative temperatures
has been studied. The parameters of PS Il activity and the parameters of the redox potential were deter-
mined in different periods after exposure to shock at temperatures of -5°C, -10°C , -15°C and -20°C. It
was shown that the stability and ability to recover from damage caused by shock at different temperatu-
res, were higher in annual leaves compared to biennial leaves.

Key words: Boxwood leaves (Buxus sempervirens L.), shock negative temperatures (SNT), sea-
sonal and age variation, Photosystem 11 (PS II).

Introducere
Cimigirul este una din plantele decorative utilizate pe larg pentru inverzire [1]. Capacitatea cimisiru-
lui de asi pastra frunzele verzi pe intreaga duratd a anului, sugereaza ca el este o planta ce poseda un inalt
potential de rezistenfd si adaptare la conditiile sezoniere ale anului. Datoritd proprietatilor mengionate
cimisirul poate servi ca plantd model in studierea multiplilor procese fiziologice si biochimice ce depind
de conditiile specifice a fiecarui anotimp. Luand aceasta in consideratie, noi am studiat rezistenta frunze-
lor de cimisir la actiune socului cu temperaturi negative (STN) in diferite anotimpuri ale amului.

Materiale si metode

Frunzele de cimisir au fost colectate iarna, cand temperatura aerului ziua era de — 6°C -10°C iar
noapte -10° -15°C si se mentinea aproximativ la aceiasi parametri nu mai putin de cinci zile consecutive.
Aceste temperaturi sunt cel mai des atestate in raionul Chisinaului in perioada iernii. Lotul de frunze co-
lectat de pe lastarii anuali §i cei de doi ani a fost mentinut in frigider la temperatura de -6 — 8°C, in saci de
polietilend, fard contactului lor cu peretii frigiderului.

In continuare frunzele au servit drept material experimental pentru aprecierea actiunii STN. Ca mar-
tor au servit frunzele transferate de la conditiile de pastrare la temperatura de 4°C timp de 60 min, perioa-
da de pastrare necesard pentru ca frunzele sa-si restabileasca elasticitatea. Apoi, ele au fost transferate pe
durata a 30 min la lumina tuburilor luminiscente (RFA 50 —55 umon.m™ §) si temperatura +10 + 15 °C.
Frunzele variantelor experimentale au fost transferate direct de la conditiile de péstrare a lotului la actiu-
nea STN timp de 24 ore. Dupa aceasta perioada, cu fluorimetru PAM-2100 (Germania), la frunzele mar-
tor si cele experimentale a fost apreciat cuantumul efectiv al FS II (Yield) [2].

Pentru aprecierea profunzimii dereglarilor provocate FS II de STN, frunzele martor si cele experi-
mentale au fost mentinute in conditii identice in termostat la T= 22-24°C, lumina cu RFA 50 — 55
umomx.m2s? si fotoperioada de 16 ore — lumini si 8 ore intuneric; umiditatea relativa a aerului de 95 —
97%. Aprecierea intensitatii procesului de restabilire a viabilitatii aparatului fotosintetic si a activitatii en-
zimelor a fost efectuat concomitent la frunzele martor si celor expuse STN pe durata experientei.

Atat profunzimea modificarilor induse FS II cét si intensitatea procesului de restabilire a lor, au fost
apreciate dupa valoarea cuantumului efectiv al FS II iar activitatea sumard a fermentilor utilizatori de
H202, - cu analizatorul YSI 5300A (CIIA).

Rezultate si discutii
Aprecierea actiunii STN asupra functionarii aparatului fotosintetic si activitatii enzimelor a fost
efectuat prin marirea treptatd a valorilor temperaturilor negative asupra frunzelor colectate in perioada de
iarnd. A fost determinatd doza limitd a STN ca temperatura care la durata de expunere 8 ore a dus la di-
minuarea a activitatii FS II pani la zero. In acest caz dereglarile induse FS II de STN au fost foarte grave,
fiind incompatibile cu viabilitatea frunzelor.
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Initial a fost studiatd actiunea STN cu temperatura —5°C asupra frunzelor colectate iarna. Cercetarile au
demonstrat ca dupa expunerea lor la aceasta temperatura activitatea FS II practic nu era afectata, deci socul cu —
5°C nu a provocat dereglari esentiale in derularea proceselor fiziologice si biochimice in frunzele experimentale.
Restabilirea dereglarilor induse de STN a fost rapida, datorita la ce eficacitatea FS II in perioada relativ scurta s-a
egalat cu cea caracteristica pentru frunzele martor. Scaderea temperaturii socului pana la -10°C a indus dereglari
mai profunde iar restabilirea acestora a avut loc pe parcursul a 9 zile de la expunerea la STN (Figura 1).
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Figura 1. Influenta socului cu temperatura -10°C asupra activitatii enzimelor oxido-reductive in extracte si
a valorilor Yeld a FS-II a frunzelor de cimisir, prelevate pentru analiza iarna.

Rezultatele prezentate in figura 1 demonstreaza ca intensitatea procesului de restabilire a FS 1l la
frunzele 1n varsta de un an era mai mare fatd de cel la frunzelor de doi ani. Aceasta legitate se pastreaza
pe intreaga durata a procesului de restabilire dupa actiune STN. Concomitent cu restabilirea activitatii FS
IT a avut loc si sporirea activitatii enzimelor consumatoare de H2O2, pe cand activitatea oxidazei si antio-
xidantilor era mult mai mica si ramanea practic constantd in perioada de restabilire

Socul cu temperatura -15°C induce in frunze modificari substantiale care se caracterizeazd prin
micsorarea substantiala a activitatii FS II (Figura 2).
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Figura 2. Influenta socului cu temperatura -15°C asupra activitatii enzimelor oxido-reductive in extracte si
a valorilor Yeld a FS-II a frunzelor de cimisir, prelevate pentru analiza iarna.

Datele prezentate in figura 2 demonstreaza ca in primele noua zile a perioadei de restabilire a dete-
riordrilor provocate de STN are loc atét cresterea consumului de oxigen, cat si restabilirea activitatii FS II,
intensitatea proceselor fiind mai mare in frunzele in varsta de un an. Din figura 2 se vede cd dupa noua
zile de la expunerea la STN procesele de restabilire au devenit mai lente iar dupa 17 zile, intensitatea ac-
tivitagii FS II in frunzele in varsta de un an au atins doar 50 % a valorii acesteia n frunzele martor. Re-
zultatele obtinute demonstreaza faptul ca temperatura -15°C induce atat dereglari incompatibile cu viabi-
litatea frunzelor, cat si dereglari care se restabilesc partial, sau total, in perioada de restabilire. Datele pre-
zentate permit sa presupunem ca socul cu -15°C caracterizeaza temperatura limita ce provoaca trecerea
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frunzelor la o stare de imposibilitate de restabilire a homeostazei, deci aceasta temperaturd poate fi consi-
derata drept temperatura critica pentru viabilitatea frunzelor.

Sporirea temperaturii STN pana la -20°C a indus dereglari esentiale in derularea proceselor fotosintetice
si enzimatice in frunzele de cimisir (Figura 3). Despre aceasta putem concluziona din faptul ca chiar dupa 17
zile de la aplicarea STN a fost atestatd doar o crestere nesemnificativa a activitatii FS II si a micsorarii consu-
mului de oxigen de la 53-55 pana la 5-10 nM. In acelasi timp valorile initiale inalte a activitatii oxidazei si
AO servesc drept argument in favoarea deruldrii intense a proceselor distructive in frunze, induse de STN.
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Figura 3. Influenta socului cu temperatura -20°C asupra activitatii enzimelor oxido-reductive in extracte si
a valorilor Yeld a FS-II a frunzelor de cimisir, prelevate pentru analiza iarna

Aplicarea asupra frunzelor de cimisir a STN de -25°C provoaca dereglari incompatibile cu viabilitatea
frunzelor si se reflecta substantial asupra derularii tuturor proceselor fiziologice si biochimice din ele (Figura 4).
Frunzele expuse actiunii STN de -25°C si transferate la restabilire in conditii normale, la scurt timp dupa expune-
re 1si pierd culoarea si devin brune, fapt ce demonstreaza vizual gravitatea modificarilor provocate de STN.
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Figura 4. Influenta socului cu temperatura -25°C asupra activitatii enzimelor oxido-reductive in extracte si
a valorilor Yeld a FS-II a frunzelor de cimisir, prelevate pentru analiza iarna

Concluzii
Frunzele de cimisir colectate iarna poseda o rezistenta 1naltd la actiunea STN, temperatura limita de
restabilire a deteriordrilor fiind egali cu -15°C.
Rrezistenta frunzelor de cimisir la actiunea STN este cu atat mai 1nalta cu cat frunzele sunt mai tinere.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.7007.07 ,,Determinarea para-
metrilor ce caracterizeaza rezistenta plantelor cu nivel diferit de organizare la actiunea temperaturilor extreme in
scopul diminuarii efectelor schimbarilor climatice”, finantat de Agentia Nationala pentru Cercetare si Dezvoltare.
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Abstract

Drought and nutrient deficiency are major abiotic factors that limits crop production. This study
determined the effect of phosphorus (P) and rhizobacteria application on root system development of
soybean plants subjected to P deficiency and drought. The P application alone or in combination with
bacteria strains (Pseudomonas fluorescence and Azotobacter chroococcum) increased total roots length
irrespective of soil moisture. Root growth of cultivar Horboveanca responded more evidently to treatment
with rhizobacteria than cultivar Zodiac under P deficiency. Thus, the experimental results demonstrated
that the effectiveness of integrated use of P and rhizobacteria (Pseudomonas fluorescence and
Azotobacter chroococcum) promotes roots development of soybean plants under normal soil moisture as
well as under temporary drought.

Key words: Phosphorus, rhizobacteria, drought, root growth, soybean

Introducere

Réadacinile plantelor au rolul principal in absorbtia elementelor nutritive si a apei din sol. Modificarile
morfologice a radacinii este marcat de multi factori, inclusiv de cei abiotici. Seceta si deficitul de nutrienti din
sol sunt impedimente esentiale ale cresterii si dezvoltarii plantelor agricole. Acesti doi factori ecologici sunt pe
larg raspanditi in ecosistemul agricol atat la nivel global [14], cat si in republica Moldova [1]. Plantele au
dezvoltat diferite mecanisme fiziologice si morfologice de adaptare si de supravietuire in conditii nefavorabile
de mediu. Un rol important in inducerea acestor mecanisme de adaptare il au microorganismele rizosferice.
Un numar considerabil de studii au demonstrat ca aplicarea rizobacteriilor rizosferice contribuie la inducerea
rezistentei plantelor la secetd [9], la disbalans nutritiv si salinitate [7]. Solurile din republica Moldova, in
particular cernoziomul carbonatic, se caracterizeaza prin continut scazut de fosfati mobili [1]. Insuficienta de
fosfor are repercusiuni negative asupra dezvoltarii plantelor, inclusiv a sistemului radicular. Trebuie de
subliniat faptul ca rizobacteriile au un spectru larg de actiuni biologice care duc la modificari in sistemul
radicular, acestea la randul lor genereaza efecte asupra absorbtiei nutrientilor si apei din sol [2]. Un rol
important in absorbtia fosforului si a apei din mediu de crestere il are lungimea totala a radacinii si lungimea
specifica a radacinii [13]. Aceste caractere morfologice sunt determinate pe de o parte de genomul plantei, iar
pe de alta parte - de factorii abiotici ai mediului ambiant. Actualmente nu este elucidat pe de plin efectul
interactiv al fosforului si microorganismelor rizosferice asupra modificarilor morfologice ale sistemului
radicular. In deosebi, lipsesc date experimentale concludente in acest aspect la plantele leguminoase care sunt
mai susceptibile la secetd comparativ cu cerealele. Scopul cercetdrii a constat in determinarea influentei
fosforului si a suspensiei de microorganisme rizosferice (Pseudomonas fluorescence si Azotobacter
chroococcum) asupra formarii lungimii totale a radacinii la doud cultivare de soia, crescute in conditii
deficitare de fosfor si de umiditate a solului.

Materiale si metode

Pentru realizarea scopului acestui studiu s-a montat o experienta cu cultura de sol in vase de vegetatie.
Obiectele de studiu au servit plantele de soia a doua cultivare Zodiac si Horboveanca, ce difera dupa reactia la
aplicarea suplimentara cu fosfor. Semintele de soia au fost tratate cu material bacterian Bradyrhizobium
japonicum inainte de semanat. Schema experientei a cuprins urmatoarele variante: 1. PO (deficit de fosfor), 2.
P20 (20 mg P/kg sol) 3. P100 (100 mg P/kg sol), 4. PO+MO (suspensia de microorganisme Pseudomonas
fluorescence si Azotobacter chroococcum), 5. P100+MO. Aceste variante au fost cercetate pe doua nivele de
umiditate: a) umiditatea optima a solului - 70% CTA (capacitatea totala de apa a solului) si b) deficit de

94



SECTIA 1. Aspecte genetice si fiziologice de creare si dirijare a potentialului productiv si adaptiv al plantelor de cultura

umiditate a solului - 35% CTA. Toate variantele s-au montat in 4 repetari. In experiente s-a folosit solul de
cernoziom carbonatat amestecat cu nisip in proportie de 2:1 (dupa volum) pentru obtinerea deficitului de
fosfor in sol. In toate vasele s-au aplicat macro- si microelemente necesare pentru lichidarea deficitului lor din
mediul nutritiv, cu exceptia fosforului. Fosforul s-a administrat in sol in doze moderate de 20 si 100 mg P per
kg sol. Suspensia de microorganisme (MO) Pseudomonas fluorescence si Azotobacter chroococcum (cu
concentratie 10" UFC/ml) s-a administrat in sol inainte de semanat (50 mL la 10 kg sol). In faza inceperii
infloritului o parte de vase au fost transferate la deficitul de umiditate - 35% CTA pe 0 perioada de 12 zile.
Recoltarea probelor de plante si ridicini s-a efectuat dupa stresul hidric. In experientd s-au facut urmatoarele
estimari morfologice: masa radacini, lungimea totala a sistemului radicular, lungimea specifica a radacinii,
raportul masei radacini totale/plantd. Lungimea radacinii s-a estimat dupa metoda descrisa in literatura [12].
Datele experimentale au fost prelucrate statistic cu ajutorul programului Statistica 7.
Rezultate si discutii

Modificarile morfologice ale sistemului radicular in functie de conditiile mediului extern are o
importanta majora in absorbtia apei si a nutrientilor, mai ales pe solurile carbonatice cu aprovizionare
suboptima cu fosfati accesibili pentru plante. Se cunoaste faptul ca caracterele morfologice ale sistemului
radicular, in special lungimea radacinii, are influenta directa asupra ratei de achizitionare a resurselor
finite din sol. Datele experimentale referitor la efectele aplicarii fosforului si rizobacteriilor asupra
formarii lungimii totale a radacinii la plantele de soia sunt prezentate in tabelul 1.

Tabelul 1. Efectele aplicarii fosforului si tulpinilor rizobacteriene Pseudomonas fluorescence si
Azotobacter chroococcum asupra lungimii totale a radacinii la soia.
Valorile reprezinta media a trei plante + eroarea standard

Varianta Zodiac Horboveanca
70% CTA 35% CTA 70% CTA 35% CTA
PO 150,6+13,8 95,3+13,6 174,7+3,9 112,5+4,9
P20 198,4+18,2 | 137,8+26,1 183,9+17.,9 118,2+20,4
P100 230,4+17,5 150,6+36,9 200,9+27,3 152,249,9
PO+MO 171,8+16,9 136,8+30,1 180,7+20,7 115,7+10,3
P100+MO 252,4+16,2 184,7+18,7 182,7+17,4 161,1+4,2

Cercetarile au relevat diferente intre cultivarele Zodiac si Horboveanca la nivel de lungime totala a
sistemului radicular in urma aplicarii fosforului separat sau in combinare cu tulpinile bacteriene. Cea mai mare
lungime a radacinii s-a Inregistrat la plantele Horboveanca crescute pe solul cu insuficienta de fosfor. In
conditii optime de umiditate, sistemul radicular al soiului Zodiac a reactionat mai pronuntat la fertilizarea
suplimentari cu fosfor. Insd in conditii de secetd temporara s-a stabilit ca la aplicarea unei doze suficiente de
fosfor (P100) diferenta la nivel de lungime a radacinii dintre cultivare este nesemnificativa. Rezultatele
studiului nostru au scos in evidenta faptul ca in urma administrarii tulpinilor bacteriene (Pseudomonas
fluorescence si Azotobacter chroococcum) in conditii insuficiente de fosfor au fost observate diferente
semnificative la nivel de lungime a radacinii, comparativ cu celea depistate la plantele fara aplicarea
rizobacteriilor. Stresul hidric (35% CTA) a contribuit la micsorarea lungimii totale a radacinilor comparativ cu
plantele crescute la conditii optime de umiditate a solului (70% CTA). In cazul deficitului de fosfor (varianta
PO) cultivarul Horboveanca a avut un sistem radicular mai lung, probabil din cauza formarii sistemului
radicular mai fasciculat, mai ramificat. De asemenea, in conditii de seceta si deficit de fosfati din sol lungimea
specifica a radacinii a inregistrat valori mai mari la cultivarul Horboveanca (tabelul 2). Este necesar de
mentionat faptul ca in conditii optime de umiditate nu s-a depistat un decalaj semnificativ intre cultivare la
nivel de raport radacini/planta (tabelul 2). Insa trebuie de remarcat faptul ca s-au observat valori mai mari ale
acestui indice la Zodiac comparativ cu Horboveanca in varianta cu deficit de umiditate. Datele experimentale
au stabilit ca aplicarea fosforului a condus la micsorarea raportului radacini/planta. O stimulare mai buna a
cresterii lungimii radacinii a fost observata in varianta cu aplicarea suspensii de rizobacterii pe fondal de
insuficienta de fosfor la plantele Zodiac supuse secetei temporare. Acest rezultat poate fi explicat prin
capacitatea tulpinilor bacteriene de a produce auxine, IAA, fitohormoni cu repercusiuni benefice in diviziunea,
extensia si diferentierea celulelor vegetale [3, 4]. Este important de remarcat faptul ca lungimea radacinii a fost
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de obicei mai mare la plantele tratate cu fosfor aparte sau in combinare cu microorganisme rizosferice
comparativ cu martorul (P0).

Tabelul 2. Influenta fosforului si a microorganismelor rizosferice asupra lungimii specifice a radacinii
(LSR) si a raportului radacini/planta (R/P) la plantele de soia, media+ES

Zodiac Horboveanca

Varianta 70% CTA 35% CTA 70% CTA 35% CTA

LSR, m/g | R/P LSR, m/lg | R/P LSR,m/g |R/P | LSR, m/g R/P
PO 79,4+6,51 | 0,30 67,2+3,06 | 0,41 81,9+6,91 | 0,24 | 78,2+8,69 0,26
P20 87,4+4,71 | 0,23 84,5+0,50 | 0,41 75,4570 | 0,21 | 74,2+1,32 0,21
P100 76,5+1,07 | 0,23 67,7+3,01 | 0,38 | 88,8+0,72 | 0,30 | 78,9+2,17 0,31
PO+MO 80,6+7,82 | 0,32 84,7+1,53 | 0,33 | 67,6£7,83 | 0,24 | 71,0+4,303,29 | 0,24
P100+MO | 73,3£3,43 | 0,24 65,7+£1,73 | 0,27 81,9+4,30 | 0,33 | 85,0+2,34 0,32

Rezultatele acestui experiment sunt in concordanta cu rezultatele investigatiilor unde s-au folosit
alte specii de microorganisme [13]. Modificarile morfologice ale sistemului radicular au dus la schimbari
si in rata de acumulare a substantelor uscate in organele plantelor de soia. Analiza si compararea
rezultatelor obtinute confirma faptul ca cultivarul Horboveanca a avut o reactie mai puternica la aplicarea
nutritiei suplimentare cu fosfor decat Zodiac in conditii deficitare de umiditate (datele nu sunt aratate).
Trebuie de subliniat faptul ca intensitatea cresterii frunzelor si tulpinilor la deficitul de fosfor a fost mai
pronuntata comparativ cu cresterea radacinilor )datele nu sunt prezentate). Asadar, s-a stabilit ca aplicarea
microorganismelor a sporit mai evident masa frunzelor si radacinilor la Horboveanca, iar la Zodiac -
acumularea substantelor uscate in tulpini. Cu certitudine se poate afirma ca pantele de soia au beneficiat
in urma aplicarii microorganismelor in conditii suboptimale de umiditate a solului datorita crearii
conditiilor mai bune pentru dezvoltarea sistemului radicular. Prin urmare, la aplicarea microorganismelor
trebuie luat in consideratie nu numai nivelul de fertilizare cu fosfor si specia de microorganisme, dar si
genotipul plantei. Deci, s-a constatat ca influenta benefica a tulpinilor bacteriene s-a observat mai
pronuntat la aplicarea lor la plantele supuse conditiilor limitate de umiditate a solului si insuficienta de
fosfor din sol. De asemenea, s-au evidentiat diferente intre cultivare la nivel de lungime totala a radacinii
si la nivel de lungime specifica a radacinii, astfel Horboveanca a inregistrat valori mai mari decat Zodiac
in conditii de secetd temporara si insuficienta de fosfati mobili din sol.

Concluzii

1. Utilizarea integrata a fosforului si suspensiei a tulpinilor bacteriene Pseudomonas fluorescence si
Azotobacter chroococcum fortifica dezvoltarea sistemului radicular la plantele de soia in conditii
optime de umiditate si in conditii de seceta temporara.

2. Lungimea totald a radacinilor plantelor de soia cu aplicarea suspensiei de rizobacterii a fost
semnificativ mai mare decat cea inregistrata la plantele fara aplicarea rizobacteriilor.

3. In conditii de insuficientd de fosfor valorile lungimii totale a ridacinii si lungimii specifice a radacinii
a cultivarului Horboveanca au fost mai mari comparativ cu cultivarul Zodiac.
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Abstract

On the example of F1 hybrid combinations and tomato varieties, the possibility of the assessing
method for pollen selection on the responses of male gametophytes under conditions of viral pathogenesis
and drought has been shown. It was found the action of factors on the pollen viability and on the rate of
pollen tubes growth, leading to the manifestation of differential reactions. The viruses are the main
sources of variability of the pollen functional traits, while the effect of water deficit and genotype are
considerably weaker. Genotypes that combine the high viability of pollen with the ability to form longer
pollen tubes under the complementary action of viruses and water deficit have been identified, suggesting
the prospect of these genotypes using in further breeding studies.

Key words: tomato, virus, pollen, viability, variability, resistance, selection.

Beenenue

Cpenu aOMOTHYECKUX CTPECCOB, BIUSIOIIMX HA pacTE€HUs, 3acyXa SBJSIETCA OJHUM U3 Haubosee
JVMMHTUPYIOIINX, TaK KaK HANpsSMYI0 BIHMSET Ha 3aBS3bIBAEMOCTH IUIONOB. M3BECTHO, YTO TOBOJIBHO
4acTo NEepUOJbl HEIOCTaTKa BJaru COBNAJAIOT C PEHPOAYKTHUBHOM (Da30oi *KU3HEHHOTO LUKJA, KOrja
pacTeHusi 0COOCHHO YYBCTBHUTEIBHBI K 3TOMY (akTopy [1]. [Jake y Takoil 3acyXOyCTOMYUBON KyJIbTYpPHI
KaK copro, J€HCTBHE BOJHOIO CTpecca Ha BEreTaTMBHOI CTaJuu CHUXKaeT yposkail 6osee yeM Ha 36%,
TOrJa KaK Ha PEeNpOAYKTHBHBIX 3Talax NPOAYKTUBHOCTh yMeHbIaercs Ha 55% [2]. Pearupyior Ha
HEJIOCTAaTOK BJIATM W T€HOTUIIBI TOMaTa, MOKa3aHO, YTO HECMOTpPsS Ha TO, YTO PEaKIMs F€HOTHIIOB Ha
CUJIBHYIO 3acyXy auddepeHnrpoBana, B OOJBIIMHCTBE CIy4yaeB, €€ JCHCTBHE YMEHBIIACT KOJUYECTBO
OyTOHOB, IIBETKOB M IUIOJIOB, YTO B UTOI'€ HETaTUBHO CKa3bIBA€TCs Ha MPOAYKTHUBHOCTH pacTeHui [3].
N3BecTHO, YTO MBUIBIIEBBIE 3€pHA TOXKE PEarHpyrOT Ha BOJHBIA AS(PUIIUT, TaK, €CIIU MPU ONTUMAITBHBIX
YCIOBHAX COJEp’KaHHe BOJbI cOCTaBisieT okojo 60% ux Beca, TO JeiicTBHE HEJOCTaTKa BJIard MOKET
MPUBECTH K CHIKEHUIO 3TOTO MoKa3atess npumepHo Ha 30% [4].

B mporecce cenekium, T0BOJIBHO YacTO, PACTEHUs HA pa3HbIX dTalax BEreTaluH, B TOM YHCIe
PETIPOAYKTHBHBIX, OKa3bIBAIOTCS TIO/ BIMSHUEM KOMIUIEKCHOTO JEWCTBHS aOMOTUYECKUX M OMOTHYECKUX
(baKToOpOB, UYTO OKa3bIBAET 3HAYUTEIILHOE BIIMSIHUE HA B3aWMOJICWCTBHE pacTeHH ¢ maroreHamu. Ciemyer
OTMETUTb, YTO B JIUTEpaType MH(OpMalKs O peaKkMy pacTeHHM, MMOIBEPraoLUIMXCsl OTHOBPEMEHHO abno-
THYECKHM ¥ OMOTHYECKHM BO3JICHCTBUSAM, OTpaHMYCHA M HOCUT HEOJHO3HAuYHbIN xapaktep. Coolmiaercs,
YTO B YCJOBHUSIX COBMECTHOTO JEHCTBUS (DaKTOPOB OTBETHAs pEaKIMs PACTECHUN ONpenensiercss TUIIOM
abMOTHYeCKOro cTpecca u nmaroreHa [5]. B Takux ycioBusix JeicTBHE aOMOTHYECKOTO (PakTOpa BbI3BIBAET
HOJOXKUTEIbHOE WIIM OTPHUIIATENIFHOE B3aUMOJICHCTBUE PACTEHUI U ATOTEHOB, YTO MOXET YCHJIMBATh WU
YMEHBIIIATh CUMITTOMBI TIPOSIBIICHHS 3a00JIEBAaHHS W €T0 BIMSHUE Ha pacTeHue. M3BecTHHI ciydau, Kornma
Opy OJHOBPEMEHHOM JIEHCTBUU BOJHOTO Ae(UIMTa MU BHUPYCOB Y psila PAaCTEHUIl XO035€B OTMEUEHO
3aMeIUIeHUe TIPOSIBJICHUSI CUMTOMOB 3aCyXH, T.€. Ha (DOHE BHPYCHOTO TAaTOT€HE3a aBTOPHI HAOIIOMAN
TIOBBIIICHE YCTOWYMBOCTH K aOMOTHYECKOMY cTpeccy [6]. B HEKOTOpBIX MccienoBaHUsIX, HApUMEpP, Ha
pacTeHHSX CBEKJIbI, IPU COBMECTHOM JICHCTBMU BHUPYCOB M HEIOCTAaTKa BIIArd BOOOIIE HE OOHAPYKEHO
s¢dexra B3auMOJCHCTBHUS MEXIy 2-Ms cTpeccamu. Vcronbp3oBaHue Ha apabujoncuce MHOrO(pakTOpHON
TECTOBOM CHCTEMbI, CoUeTaromlel aeicTBrue 3-x (hakTopoB (TeMmeparypa, 3acyXa W BUPYC), MOKa3aio, u4To
9KCIPECCUs TEHOB B YCIOBUIX MHOTO(AKTOPHOI'O CTpecca He MOXKET ObITh MPOTHO3UPOBAaHA KaK Pe3yJbTar
OT/ICJILHOTO BO3JICUCTBHUS KaX10r0 U3 pakTopoB [5].

Taxum 06pa3oM, B yCIOBUAX KOMIUIEKCHOTO JIEHCTBHS a0MOTHYECKUX (PAKTOPOB M BUPYCOB MOTYT
HaOJII0AaThCs PA3JIMYHbIE TUIIBI B3aUMOJECHCTBUH, 3aBUCSIIME OT TUIIA AOMOTHUYECKOro (PaKTopa U BUPY-
ca, a TakXKe pacTeHus xo3suHa. OJJHAKO, CBEICHUI O peakIMM MYKCKOTO raMeTo(uTa pacTeHU Ha MHO-
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ro()akTOpHbIE CTPECCOBbIE BO3ICHCTBHS MBI HA OOHAPY>KWIIM, B 3TOW CBSA3H 1I€TIb IPOBEICHHBIX HCCIEI0-
BaHUM cocTOssIa B H3YYEHUM OCOOCHHOCTEH MYKCKOro ramMeropura ToMaTa B  YCJIOBHSAX
KOMILUIEMEHTAPHOTO JICHCTBUS BUPYCHBIX MATOI'€HOB U BOJHOTO JEPHIINTA.

Marepuajbl 1 MEeTOABI
B kauectBe 0ObekTa HCCIEAOBAaHUN HCIONB30BAIM THOpHUIHBbIE KOMOMHAIMU F1 u copra TOMara.
DKCIEPUMEHTHI MPOBOJIMIIA B YCIOBUSX TEIUIMIBI M B Jaboparopuu. PacTeHus: BhIpalIMBaIN PEHIOMHU3H-
POBaHHO IO OOIICHPUHSATON IJIi TOMAaTOB METONUKE, B ¢aze 4-5 MHUCThEB MPOBOAMIM UX MEXAHHYECKYIO
WHOKYJISIHIO BUpycoM Tabaunoi mo3avku (BTM) niu Bupycom acriepmun Tomara (BAT).

Jlns ompeneneHus KayecTBa MbUIBLIBI COOMpAIM LBETKH C KOHTPOJbHBIX U WH(OUIUPOBAHHBIX
paCTeHHIA, OTIENSITA W TOJICYIIUBAIH MMBUTBHUKY, BBIICIISUTH TBUTBILY U BBICEBATH €€ HA MCKYCCTBEHHYIO
nuTaTeNbHy0 cpeny. s MoaenupoBaHus yCiaOBH BOJHOTO JedUIIUTa IPU KyJbTUBUPOBAHUU MbUIbIIBI
MUTATENLHYIO CPENy JOTIONHSUIA CEJICKTUBHOW KOHIIGHTpAluel caxapo3bl. KynbTHBHOBaHWE MBUTHIIBI
OCYIIECTBIISUIA B TEPMOCTATE MTPU ONTHUMAIBHOM TeMIIepaTypHOM pexnme 26-28°C B TeueHHe 3-X 4acos.
AHaIM3UPOBATIN TIpEraparbl O], MUKPOCKOIIOM, OMPEISIUIA  KU3HECTOCOOHOCTh ThUIbILI (OKII) m
JuMHY TbUTbIEBBIX TPyOOoK (IIT) B KOHTPONBHOM M ONBITHBIX BapuUaHTaX, a TaK)Ke BBIYUCISIIN
COOTHOIIIEHHE STHX NoKazareneid. CTaTHCTHUECKYI0 00pabOTKy MOTYYCHHBIX PE3YJIbTaTOB MPOBOIMIN C
ucrnoip30BanueM nporpamm Statgraphics Plus 5.0 u Exel 2013.

Pe3yabTarsl U 00CyKICHTE
Pe3ynbTaThl MpOBEIEHHBIX 3KCIEPUMEHTOB MOKa3aiu, 4TO0 coBMecTHOE BiausHue BAT unu BTM u
HEJOCTaTKa BJard CHWXKAJO >KU3HECIIOCOOHOCTh MBUIBIBI M3YyYEHHBIX T'€HOTHUIIOB B cpenHeM Ha 23,6
...31,2%, ipu aTOM Hanbosee cuabHask peakiys oTMedeHa y copToB Tomata (camxenue XKII cocrasisiiio
28,0...31,2%), Torna xak y ruOpuaoB 3TOT Mokasarenb Obul Hike (19,4...29,0%). Crnegyer oTMETUTH,
YTO B ATUX KE YCIOBHUSAX (HOPMHUPOBAIUCH M 00Je€ KOPOTKUE MBUIBIICBBIE TPYOKH, JUIMHA KOTOPHIX B

CpeIHEM I10 BCEM I'€HOTHIIaM 110 CPaBHEHUIO C KOHTPOJIBHBIM BapHaHTOM Obula MeHbIIe B 2,2 u 2,6 pa3a
(BAT, BTM coOTBETCTBEHHO).
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Puc. Bnusaue BUPYCOB U BOJAHOT'O ,I[C(I)I/IL[I/ITa Ha IIPpU3HAKU MYKCKOTI'O FaMCTO(I)I/ITa TOMara.

BrisiBiieHO, UTO MO JJIMHE MBUIBLEBBIX TPYOOK Hambosee CUIIbHBIE Pa3jInuMs MO OTHOIICHHUIO K
koHTpoto (B 3,0 u 3,4 pa3a) Takke MPOSBWIMCH Y COPTOB TOMAaTa, TOTJIa B THOPHUIHBIX TOIYIISIUIX
3TOT MPHU3HAK yMEeHbIIaics ropasao ciadee (B 1,8...2,2 pasza). Takum 06pa3om, B yCIOBUAX COBMECTHOTO
BO3/IEHCTBUS (PAKTOPOB CKOPOCTh POCTA MBUIBLEBBIX TPYOOK 3aMelIsieTcsl, YTO B UTOT€ MPUBOAUT K
YMEHBIICHHUIO UX JJIMHBI 110 CPABHEHHUIO C KOHTPOJIEM.

B Toxe Bpems cienyer OTMETUTh, YTO peaklusi F€HOTUIIOB Ha MHOTO(AaKTOPHOE CTPECCOBOE
Bo3zelicTBHe Oblma auddepeHimpoBanHoi  (puc.). Cpeau HM3Y4YEHHBIX TE€HOTHUIIOB OCOOCHHO
YYBCTBUTEIHHBIMHU KaK 110 KH3HECITIOCOOHOCTH TBUTBIIBI, TaK W O JUTMHE MBUIBIEBBIX TPYOOK, OKa3aIUCh
IbUIBIIEBBIC 3epHa THOpUHON KoMOuHanuit F1Jacota X Prestij u copta Venet.
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JIns BBISIBTICHUSI OCHOBHBIX HCTOYHHMKOB OOHAPY)KEHHOM BaphaOeNbHOCTH TPU3HAKOB IPOBEICHA
00paboTKa TOYYEHHBIX PE3yJIHTATOB METOJIOM MHOTO()aKTOPHOTO JUCIIEPCHOHHOTO aHAIM3a. Y CTAHOBIICHO,
YTO BO BCEX BapUaHTAaX OIbITA JCHCTBHE I€HOTHUIIA, BUPYCOB, BOJHOTO JIEPUIINTA, a TAKKE PA3IIMUYHBIC WX
B3aMMOJICHCTBHUS JOCTOBEPHO BIMSIIOT HA M3MEHYMBOCTh TIPH3HAKOB IMBUIBIIBL. Tak, aHaJIM3 COCTaBa CIIEKTpa
W3MEHYMBOCTH KU3HECTIOCOOHOCTH MBUIBIBI TIoKasal, uto 90,4% BapmabenpHocTH nocroBepHo (P<0,001)
JICTEPMHUHUPOBAHO JICWCTBHEM BHpYCa, BOAHOrO neduimra W reHotuna. Ilpu 3TomM Oosee TMOJOBHHBI
W3MEHYMBOCTH TOTO MPU3HAKA BHI3BIBACT BUPYCHAs MH(MEKITHS, TOTJa KaK CHJIa BIMSHUS BOIHOTO AeduImTa
Obu1a BIBOE ciabee (Tabd.1).

Kak moxkazanu monydeHHBIE pe3yJbTaThl, OCHOBHBIMH ()aKTOpaMHU BapuaOEIbHOCTH Pa3MEpPOB
IBUIBIIEBBIX TPYOOK TaKk:ke OBLTH BHPYCHI, HEIOCTATOK BJIATM U TEHOTHII, CHJIA UX COBMECTHOTO JICHCTBHSI
cocraBisna 91,4%. Ilpu atom okono 65% BeIABIEHHON M3MeHUMBOCTH omnpenensyi BTM, Torma kak
JeHCTBHUE HEJ0CTaTKa BiIaru Obuto 6osee cinadbwiM (B 3,5 pa3a). Bausaue BAT Obiio emie 6osiee CHIBHO
u3MmeHsio pasmeps 1T, onpenensist 73,1% MX U3MEHUYUBOCTH, ACHCTBHE '€HOTHUIIA U BOJHOTO jaeduimTa
ObuTH OoJiee ciadbiMu (Tabm.1).

Ta6n1z1ua 1 MCTOYHUKN HM3MEHYMBOCTH IMPU3HAKOB MY’KCKOI'O l"aMCTO(bI/ITa

Hctounuku 7Ku3necnoco0HOCTh NbLIbIbI Houna IIT
HU3MEHYHUBOCTH Crenenbc | CyMmMa KBajapa- Hons Crenesb Cymma Homns
B0O0OBI | TOB 3(p(heKTOB | BIUSAHMS, | CBOOOMABI | KBaaApaToB d((deK- | BIHSIHUSA,
% TOB %
BTM+Boansblii neguuur
I'enotnn 7 14282 13,8 7 6697 9,23
BTM 1 8471 54,0 1 6648 64,2
Bonnsrii nedunut 1 3550 22,6 1 1859 18,0
BsaumoneiictBue pakTopoB 22 9167 9,6 22 4004 8,6
Crnyuaitabie 3 QexTs 64 178 19 71 1048
BAT+Boansrii nepunur
T'enotun 7 13392 10,7 7 4712 8,10
BAT 1 13706 76,9 1 6113 73,1
Bonnsrit nedpunmt 1 1,48 0,01 1 466 52
BsaumopeiictBue dhakTopos 22 11819 12,4 22 4010 12,7
Crnyuaitabie 3G QexTs 64 169,8 71 1930 0,3

* - paznuums joctosepHsl npu P < 0,001

B ycnoBusix coBmectHoro aerictBust BAT u BogHOro neduiura BeisiBIeHHast BApHaOeIbHOCTh KaK
0 JKU3HECIIOCOOHOCTH MBUIbLBI, TaK U MO JUIMHE TPYOOK ObUIM JE€TEpMUHUPOBAHBI JAEHCTBUEM BHpYCa,
HEJOCTaTKa BJIarM W TEHOTHUIIA, MPH ITOM OCHOBHBIM MCTOYHHUKOM H3MEHYMBOCTH  KaXJIOTO W3
npusHakoB Obu1 BAT (Tabm. 1).

Ha ocHoBe 0000111€H1SsI TOTYYEHHBIX PE3yJIbTaTOB YCTAaHOBJIEHO, YTO CPEH U3YUEHHBIX THOPUIHBIX
koMOuHauui Beaesnstores rudpuasl F1 M.Gratefully x Flacara, Flacara x Prestij, a takxe copta Venet u
Flacara, koTopble B yCIOBHAX MHOTO(AKTOPHBIX CTPECCOBBIX (POHOB COUYETATIH BBICOKHE IOKAa3aTelu
KU3HECITOCOOHOCTH MBUIBIBI CO CHOCOOHOCTHIO (POPMHUPOBATH MBLIbIEBbIE TPYOKH OOJBIIEH JTUHBI
(tabnm. 2). Takum o00pa3oM, B YCIOBUSIX KOMIUIEKCHOTO JIEMCTBUS BUPYCOB M BOAHOrO Jeduuura
HAOMIONAIOTCS  3HAUMUTENbHBIE — pa3iMydsg IO KayecTBY MYKCKOrO TaMeTopuTa, MO3BOJISIONINE
Qg epeHIMpPoBaTh TEHOTUIIBI M0 MX PEAKLUU Ha CTpecc.
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Tabnuua 2 XapakTepucTHKa MY>KCKOTO raMeTO(HUTa TOMaTa B YCJIOBUAX CTPECCOBBIX (POHOB

JKnuzHeciocoOHOCT MBUTBITET, %0 Jomaa 1T, yem.en.
I'enoTun BTM-+BoaHbIN BAT+Boansrii neduiut BTM-+BogHbIN BAT+Bogubrii
JeuIuT JeuIuT JeuIUT
F1 Venet x Jacota 25,4 26,2 22,9 18,4
F1 M.Gratefully x Flacara 53,8 44 8 37,1 34,8
F1 Flacara x Prestij 49,8 61,8 31,3 33,1
F1 Jacota X Prestij 50,1 48,2 26,1 26,7
c.Venet 51,0 56,7 36,7 34,3
c. Jacota 28,8 40,3 15,4 26,6
c. M.Gratefully 21,6 27,3 12,9 14,3
c. Flacara 40,2 39,9 27,0 24,4
HCP o5 1,53 1,50 3,54 4.8
BoiBOabI

JleiicTBrE BUPYCHBIX TTATOTCHOB M BOJHOTO JIe(hUIINTA MOXKET OCTAOJISATh UIH YCHUIIMBATh 3allIUTHHIC
peaKkuu pacTeHUi, MPHUBOJS Ha YPOBHE MY)KCKOTO TraMeTo(puTa K BOSHUKHOBEHHIO CTUMYJISIIMOHHOTO,
WHTHOUPYIONIETO WM HEUTpaabHOTo 3(h(HEeKTOB.

B ycnoBusix kommuiementapHoro aedictBus BupycoB (BTM wumum BAT) u Boanoro nedunmra
[JIABHBIMH HMCTOYHUKAMHM W3MEHYMBOCTH >KU3HECTIOCOOHOCTH TMBUIBIBI U JJUHBI MBUIBIIEBBIX TPYOOK
ABIIIOTCS BUPYCHI, NeTepmunupyomue 54,0...76,9% BapnabenbHOCTH ATHX MPU3HAKOB.

Myxckoii rametoput rudpumos F1 (M.Gratefully x Flacara, Flacara x Prestij, Jacota X Prestij) u
coptoB (Venet u Flacara) mpu coBmectHoM aeiictBun BupycoB (BMT unu BAT) u BogHoro nedunmra
COYETACT BBICOKYIO KH3HECIIOCOOHOCTh MBUIBIBI CO CIOCOOHOCTHIO (DOPMHUPOBATH MBUIBIIEBEIC TPYOKH
OoJbIIeH JUIMHBI, YTO TPEANOoiaraeT MEePCHEKTUBY HCIOIb30BAHMS 3TUX TCHOTHIIOB B JATbHEUIINX
UCCJIEJIOBAHUSX.

HccnenoBanus nposencHs! B paMkax npoekra ['ocynapctsennoi IIporpammsr 20.80009.7007.04
«bHOTEXHONOTUN U TEHETUYECKUE CIOCOObI BBISBICHUS, COXPAHEHHUS M HUCIOJIb30BaHUS arpoduopas-
HOOOpa3us», puHancupyemoit HarmonansaeiM ArenTcTBoM 1o MccnenoBanusm u Pazsuthio.
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MMOJA50P KOMIIO3UIIUHN BUOIIPEITAPATOB JIS1 OBPABOTKHU CEMSH
KYKYPY3bl U ONPEJAEJEHUE EE JIEUCTBUS HA BCXOXECTDb
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e-mail: tatiana.scerbacova@igfpp.md

Abstract
Options for the two biological products composition selecting as a percentage of quantity are de-
scribed. Biological products Gliocladin-SC and Trichodermin-SC based on fungi of the genus Tricho-
derma in a tank mixture can enhance the biological activity of the applied working solutions. In six exper-
iments performed, 54 variants of aqueous suspensions for treating corn seeds were tested.
Key words: composition of biological products, aqueous suspension, corn.

BBenenune

UpesmepHoe MpUMEHEHHE XUMHUECKUX CPEICTB 3aIIUTHI PACTEHHH, HAOI0AaBIIeeCs B IPOIILIOM,
MPUBEIIO K Py HETaTUBHBIX MOCIEICTBUI: COKPALICHUIO OMOPa3HO00pa3usi, CHUKEHHIO OMOJIOTMUeCKOM
MPOJIYKTUBHOCTU CEJIbCKOXO3SICTBEHHBIX KYJIBTYpP, HAPYIIEHUIO (DYHKIIMOHMPOBAHUS TOYBEHHBIX MUK-
pPOOHOIIEHO30B, CHMKCHUIO THINEBON [EHHOCTH BBIPAILIEHHOW MPOAYKUUU. JIJis MPUPOJHBIX IKOCHCTEM
OIACHOCTb MPEJCTABIIAET BBICOKAsl YCTOMUYMBOCTh MECTULIMJOB K paclajy, B Pe3yJbTaTe Yero Mpoucxo-
JTUT UX MUTPAIUS 10 MPO(UITIO TTOYBBL, IEPEX0] B aTMOC(EPHBII BO3yX C UCIAPEHUSIMHU WU C TbUIBIO,
4yepe3 pacTeHHsI B OPTaHU3MBI MTOTpeOuTeNei. Y CTOMYNBOE YXYIIICHHE CBOMCTB arpodKOCUCTEM H IT0Y-
BbI, KaK Cpejibl 00UTaHUs MOJIe3HOM OMOTHI, poaomxkaercs [1].

Hpyras npo6iema NpuMeHEHHUsI TIECTHIUAOB — CTPEMHTENBHOE Pa3BUTHE (DYHTHITMAHON COMPOTHBIISIEMO-
CTU BpeIHbIMU OpraHu3Mami. [Ipy yacToM UCIonb30BaHUK OTHOTO (hYHTHIIM/IA OONBIIMHCTBO LIENEBBIX MaTore-
HOB MOT'YT BbIpa0aThIBaTh YCTOHUYMBOCTh B TEYEHHE OJHOTO BETETAIMOHHOTO Nepuoza. Benencreue sroro noss-
JISTFOTCSL HOBBIE PAChl TATONCHHBIX ar€HTOB, BO3PACTACT UX arpeCCUBHOCTb, PACILIMPSIETCS Crienyan3anys [2].

AJBTEpHATUBON MCIIOIB30BAHMSI IECTULIMJIOB SIBJISIETCS] BHEIPEHNUE B CHCTEMY MHTETPUPOBAHHOW 3aILIUThI
OMOJIOTHYECKHX TIPeraparoB Ha OCHOBE YKMBBIX MHUKPOOPTaHM3MOB M HauOOJee 4acTo MPUMEHSEMBIMU U3 HHUX
SIBJISTIOTCST OMOGYHTUITUIBI Ha OCHOBE TpubOoB pofa Trichoderma Pers. ex Fr. B mocnenanue roapl mpuoOpUTETHHIM
HamnpaBJIeHUeM OMO3aIIUThl PACTEHUI CTAHOBUTCS CO3JaHME M MCIOJb30BAaHME CMECEBBIX KOMIUIEKCHBIX OHMO-
CPEJICTB, TIOBBIIIAOIIMX OHOIOTHYECKYIO d(D(HEKTUBHOCTD, PACIIHPSIIONINX CIIEKTP JACHCTBHUS M MOMU(YHKIUO-
HaIBbHOCTB. [T03TOMY 11€71BI0 MCCIeIOBaHMI SIBISUIOCH TIOJI00paTh KOMIIO3UIMIO IBYX OHOINpEnapaTtoB HA OCHOBE
rpuboB Trichoderma nyist ipennoceBHOM 00PabOTKU CEMSIH KYKYPY3bl M OIIPENICIUTD €€ ISUCTBUE Ha BCXOXKECTb.

MaTtepuajbl H MeTOAbI

WccnenoBanus npoBoAwiid B JJAOOPAaTOPHBIX YCIOBUSX. J{i1s1 moBbIIeHNUS YPGEKTUBHOCTH MPUMeE-
HEeHHUs1 OMOINpenapaToB B 3allIUTE CEMSH U MPOPOCTKOB KYKYpY3bl OT KOPHEBBIX THHUJIEH, UCCIIEOBAIN JIeH-
CTBHME KOMITO3UIIMH IByX OmoIpenaparoB Ha ocHOBe Trichoderma Ha BCX0XXECTb METOJOM INPEATIOCEBHOM
00paboTku ceMsiH. B cMmecsix ucnonb3oBanu paspaboranHele HaMu rpubHble 6uonpenapats! Gliocladina-
SC u Trichodermina-SC ¢ paeiictByromum Hadainom rpuboB Trichoderma virens Miller, Giddens and
Foster, mramm 3X u T.viride Pers. mramm M-10, cootBercTBeHHO. bronpenapatsl BHeceHb! B ['ocynap-
CTBEHHBIN peecTp cpeAcTB pUTOCAaHUTApHOTO HazHadeHus Pecny6nuku MomnaoBa Jiist mpernoceBHON 00-
paboTku ceMsiH. MatepHasoM CITy>KHJIM CeMeHa caxapHoi KyKypy3sl ruopuaa Porumbeni-280.

Jlnist co3maHusi KOMITO3MIIMY TIPOBENN 6 OIBITOB, B KOTOPHIX MCIIOJIE30BAIN Pa3HBIE MPOIEHTHEIC
COOTHOIIIEHUS] UCXOHOU KOHIIeHTparmu ouonpemnaparon: 1) 20% Gliocladind-SC + 80% Trichodermina-
SC; 2) 30% Gliocladina-SC + 70% Trichodermina-SC; 3) 40% Gliocladina-SC + 60% Trichodermina-
SC; 4) 60% Gliocladina-SC + 40% Trichodermina-SC; 5) 70% Gliocladina-SC + 30% Trichodermina-
SC; 6) 80% Gliocladina-SC + 20% Trichodermina-SC.

B kaxxiom ombiTe U3 6akoBOil cMecu OnonpenapaToB rOTOBUIN 9 KOHLIEHTPAIM BOAHBIX CYCIIEH-
3uii, MK oOpabarbiBaii ceMeHa. BapuanTtsl koutentpanuii: 1) 2,5%; 2) 5,0%; 3) 10,0%; 4) 20,0%; 5)
30,0%; 6) 50,0%; 7) 70,0%; 8) 80,0%; 9) 100%; 10) xoHTpOIH —0OpabOTKa BOJON. Beero ObLIO MCHBITA-
HO 54 BapuaHTa BOJIHBIX CYCIIEH3UH.

OO6paboTanHbIe CeMeHa MpOopallMBaId B KIOBETaX B CTEPHIBHOM cybOcrpare (uepHozem + 10%
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IecKa) B TPEXKpaTHOW MOBTOPHOCTH. Uepe3 7 qHel ompenensii AeicTBHe OaKOBOM CMECH B YKa3aHHBIX
KOHIICHTPALUAX U3MEPEHHUEM OMOMETPHUECKUX MOKa3aTeNell MPOPOCTKOB, YUUTHIBAIN SHEPIHIO MIpopac-
TaHUsI, BCXOXKECTh, IJIMHY POCTKA U KOpHs, Maccy 100 pocTkoB.

B kaxxaom u3 6 onbITOB 0TOOpaIM BapuaHT C JIyYIIMMU [TOKA3aTeIsIMU U IIPOBEJH €Ille OUH JKC-
NEPUMEHT B HECTEPUIILHOM CyOCTparTe.

Pe3ysabTarsl M 00CyKIeHHE

Hcnons3zoBanue B 6akoBoii cmecu Ornonpernapara Gliocladind-SC ocHOBbIBaeTCsS Ha IMIMPOKOM CIICK-
Tpe GyHIHLIUAHOTO NelicTBus. PaHee, B HaIIMX MCCleNOBaHUAX ObUTO ompeneneHo 18 areHToB-Bo30OyauTenei
Oomne3Hell pacTeHui, MPOSBISIIONIMX YyBCTBUTEILHOCTh K 3TOMY npenapary. K ux umcimy otHOCSTCS TpUObI
Fusarium, Bo30yautenu Qy3apro3HbXx THHIeH — Fusarium oxysporum Schl.,, F.culmorum Sacc,
F.graminearum Shwabe., F.verticillioides (Sacc.) Nirenberg, F.solani Ap. et Woll, F.sporotrichioides Sherb.,
F.gibbosum App. et Woll.; Botrytis cinerea Pers., Sclerotinia sclerotiorum (Lib) de Bary, Rhizoctonia solani
Kuhn., Thielaviopsis basicola Ferr., Monilia cinerea Bonod., M.fructigena (Pers.) Pers. u ap. [3].

MexaHu3M JeiCcTBUS OMOIIpenapara COCTOUT KaK B HEMOCPEICTBEHHOM JICHCTBUU KUBOTO MHKPO-
opranusMa Ha Bo30ynuTenei 0one3Hel (MUKOTIapa3uTU3M, KOJOHHU3AIHS TTATOTEHHBIX CTPYKTYpP), TaK U B
JeCTBIUM MeTabOIMTOB, BBIACIAEMBIX IPOAYIIEHTOM B KUAKYIO MUTATEIbHYIO Cpely B IMPOLecce KyIbTH-
BUpOBaHMS (TI0OIaBJICHHUE POCTA ATOTeHA, JIM3HUC KIETOYHBIX 000JI09eK, HeHTpanu3anus TOKCHHOB) [4].

buonpenapar Trichodermina-SC, kpome aHTU(YHTaTbHOTO JEHCTBHS HAa MHOTHE MaTOTEHBI, OKa-
3bIBaeT 0oJiee BBIPAKEHHBIH CTUMYIHPYIOUNIHA d(P(PEKT KaKk Ha MpopacTarolife ceMeHa mpu oopaboTkax
JI0 TIOCEBA, TaK U MPHU 00pabOTKax MO BEreTalllu.

[Tpu mpoBeneHNH SKCIIEPUMEHTOB B KaXKJIOM M3 O-TH OIBITOB OTMEYEHa KOHLEHTPAIMS C JTyYIlu-
MU TI0Ka3aTessiMH, 110 CPAaBHEHUIO C KOHTpoJeM omnbiTa (Tabm. 1).

Tabmuua 1. Biusaue komnosunuii 6nonpenaparoB Gliocladina-SC + Trichodermina-SC
Ha OMOMETPUYECKHE MMOKa3aTeNId MPOPOCTKOB CaXapHOi KyKypy3sl rudpuma Porumbeni-280
pu 00pabOTKe CeMsH JI0 TIOCEBA B CTEPHIILHOM CcyOcTpare

Bapuant, konnentpanus | OHeprus npo- | Bcxoxects, Jnuna Jnuna xopusi, | Macca 100
BOJIHOU CyCTeH3uH, % pacranus, % % pOCTKa, CM cM POCTKOB, T

OmnsiT 1, Gliocladina-SC 20% + Trichodermina-SC 80%

30,0 89 96 14,8 12,1 46,43

KOHTPOJIb 76 95 13,3 10,9 41,34
Omwit 2, Gliocladina-SC 30% + Trichodermina-SC 70%

50 98 98 14,7 16,5 49,13

KOHTPOJIb 94 98 13,1 14,1 41,94
Omert 3, Gliocladina-SC 40% + Trichodermina-SC 60%

30,0 100 100 16,4 15,2 51,87

KOHTPOJTb 97,3 98,7 14,6 13,8 46,27
Omnsit 4, Gliocladina-SC 60% + Trichodermina-SC 40%

20,0 96 100 14,4 15,8 46,53

KOHTPOJIb 97,3 100 13,9 14,5 4501
Omwit 5, Gliocladina-SC 70% + Trichodermina-SC 30%

30,0 97,3 100 19,6 16,7 61,13

KOHTPOJIb 93,3 100 18,4 14,3 57,76
Omsrt 6, Gliocladind-SC 80% + Trichodermina-SC 20%

30,0 96,0 100 17,4 17,4 58,05

KOHTPOJIb 94,7 98,7 16,0 15,8 52,06

B onbiTe 1 B komno3unuy, cocrosimeit u3 Gliocladind-SC 20% + Trichodermina-SC 80%, nyu-
nieit ormeueHa 30%-s1 BoJHas CycCIeH3Us, Ipu 00pabOTKe ceMsH Mepe]] OCEBOM dHEPrus MpopacTaHus
coctaBuia 89%, BcxoxecTs — 96%, niauHa pocTka Obu1a OoJbie KoHTposist Ha 11,3%, anuHa KopHS — Ha
11,0%, macca 100 poctkoB — Ha 12,3%.

B omwite 2 npu ucnonszoBanuu kommnosuiuu Gliocladind-SC 30% + Trichodermind-SC 70%,
Jy4lllie pe3ynbTaThl MONyYeHbl Npu 00pabotke cemsiH 5,0%-i KOHLIEHTpaLuel, Mpu KOTOPOU SHEPrus
IIPOpacTaHusl U BCXOXKECTb cOCTaBWIN 98%, MJIMHA pOCTKA IpEBbIIIana KOHTPOJIb Ha 12,2%, nyinHa KOpHS
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Ha 17,0%, macca 100 poctkoB — Ha 17,1%.

B onwite 3 B komno3unuu Gliocladina-SC 40% + Trichodermina-SC 60% ormeuena 30% st KoH-
HEHTpaIys, TP KOTOPOUM IHEPrUs MpopacTaHus U BcXoxkecTb cocTaBuiau 100%, mmHa pocTka OoJibiie
koHTpostst Ha 12,3%, nuna kopast Ha 10,1%, macca 100 poctkoB — Ha 12,1%.

B ompiTe 4 B cmecu Gliocladina-SC 60% + Trichodermina-SC 40% ormeuena 20%-s1 BojiHas cyc-
NeH3us. DHeprus npopactanus cocraBuia 96,0%, Bcxoxects — 100%, nnmHa pocTka npesblliaia KOH-
TpoJib Ha 3,6%, niuHa kopHs Ha 9,0%, macca 100 poctkoB — Ha 3,4%.

B omwite 5, Gliocladind-SC 70% + Trichodermina-SC 30% nyuiiue pe3yiabTaTbl OTMEUYEHBI B
koHuentpauuu 30%, Bcxoxkecth cocraBmwia 100%, nanuHa poctka Oosibliie KOHTpouss Ha 6,5%, nnuHa
kopHs Ha 16,8%, macca 100 pocTkoB Ha 5,8%.

B omrite 6, Gliocladind-SC 80% + Trichodermina-SC 20%, npu o6pabdotke cemsiH 30%-ii BogHON
CyCIIEH3UEH, OTMEUYECHO yBEJIMYECHHE JUIMHBI pocTka Ha §8,8%, nmuubl kopusa Ha 10,1%, maccer 100 poct-
koB Ha 11,5% 1o cpaBHEHUIO C KOHTPOJIEM.

W3 mydmmx BapuaHTOB MPOBEJH €I1IE OIMH KCIIEPUMEHT B HECTEPUIIBHOM cyOcTpare (Tadi. 2).

Tabmuua 2. Biusaue komnosunuii 6uonpenaparoB Gliocladina-SC + Trichodermind-SC na 6uo-
METPUYECKHE MTOKa3aTeIH IPOPOCTKOB CaxapHO KyKypy3bl rudpuna Porumbeni-280 npu o6paboTke ce-
MSIH JIO TIOCEBa B HECTEPHIIBHOM cyOcTpare

No Bapuant, kOHUEHTpauus OHeprus BcexoxecTs, Hnuna Hnuna Macca 100
OTIBITa BOJHOM CyCHIEH3UHU npopacTasus, % % pPOCTKa, CM | KOpPHS, CM | POCTKOB, T
1 Gl 20%+Tr 80%, 30% 88 93 18,8 17,1 68,7
2 Gl 30%+Tr 70%, 5% 91 95 19,0 17,2 67,7
3 Gl 40%+Tr 60%, 30% 100 100 19,8 18,6 70,7
4 Gl 60%+Tr 40%, 20% 97 100 18,6 17,4 66,0
5 Gl 70%+Tr 30%, 30% 95 97 19,3 18,2 69,8
6 Gl 80%+Tr 20%, 30% 96 97 19,2 18,4 69,3
Kontpons 83 92 17,4 16,4 62,7

HCP . 12 5 1,5 1,7 6,1

Tpumeuanwne: Gl — Gliocladind-SC, Tr — Trichodermina-SC

ITo pe3ynbTaraM SKCIEpUMEHTa B HECTEPUIBHOM CyOCTpaTe MakCUMajbHble OMOMETpUYECKUE TO-
Ka3aTeJu MpopocTKoB oTMeudeHbl B komno3uuuu Gliocladina-SC 40% + Trichodermina-SC 60%, 30%-s
BOJIHAsl CyCcHeH3us (OmbIT 3), MPU KOTOPOM 3HEPrus mpopacTaHus U BcxoxkecTb coctaBuin 100%, minHa
pocTtka Obla 6onbie KoHTposst Ha 13,8%, nnuHa kopHs Ha 13,4%, macca 100 pocTtkoB Ha 12,7%. Kommo-
3HUIUI0 OMOTIPEnapaToB MOKHO MCIIOIB30BaTh IS IPEATIOCEBHON 00paOOTKH CEMSIH CaxapHOHW KyKYypy3bl.

BriBoabI
W3 npoBeIeHHBIX UCCIIEIOBAHUI CIIEAYET, UTO sl 3alUThI caxapHOH KyKypy3bl rubpuaa Porumbeni-
280 OT KOpHEBBIX U CTEONEBBIX THUJICH U MONyYSHHUS APYNKHBIX BCXOJ0B, MOKHO MPOBOJHTH MPEATNIOCEBHYIO
00paboTtky cemsiH kommosunmeit ouonpenapatoB Gliocladind-SC 40% + Trichodermina-SC 60%, 30%-it
BOJIHOM CyCHeH3Uel, WK B KOJMYECTBEHHOM COOTHOIICHUH JijIst 00paboTKu 1 TOHHBI ceMsiH moTpedyercs 1,2
1 6uonpenapara Gliocladind-SC + 1,8 i1 6uonpenapara Trichodermina-SC + 7 11 BozbI.

Pabota BeImIONHEHA IIpH (PMHAHCOBOI ITOIEPKKE TIpoekTa I ocymapcrsenHoii mporpamMMel Ne 20.80009.7007.16
LSinergismul dintre factorii naturali si mijloacele microbiologice, ecologic inofensive, de reglare a densitatii
populatiilor de organisme daunatoare pentru protectia culturilor agricole in agricultura conventionald si ecolo-
gica”, ¢punancupyemoit Harmonansubiv ArenrctsoM no McenenoBanusim u Passutuio Pecriyomiku Momniosa.
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Abstract

The paper presents the results regarding the phytomonitoring of physiological processes in pear
trees. The modern RTM-48A phytomonitor was used, which allowed the measurement of indices in the
form of a film-phytodiagram that allows the diagnosis of the properties of genotype and physiological con-
dition of plants. The light saturation curve for photosynthesis in pear plants was determined as a result of
the evaluation of the intensity of photosynthesis, respiration, transpiration, stomata conductivity as a func-
tion of temperature, humidity and CO2 content in the air. The minimum value of light at which the photo-
synthesis process is initiated has been established. As the light intensity increases (1/3 of the total light) the
intensity of photosynthesis increases after the essential optimization of the process has taken place.

Key words: pear trees, phytomonitoring, film- phytodiagram, photosynthesis, active photosynthet-
ic radiation, respiration, transpiration, stomata conductivity.

Introducere

Productivitatea plantelor este determinata de activitatea unui complex de procese fiziologice si
biochimice, intre care rolul principal apartine fotosintezei [1] ce activeaza in legatura cu alte procese si
care Tn coordonare asigura viabilitatea organismului vegetal. De asemenea se cunoaste cd potentialul de
productie la plante este determinat de genotip, insa realizarea lui in mare masura depinde de factorii eco-
logici. Procesele fiziologice, inclusiv fotosinteza, permanent sunt supuse influentei diferitor factori, cum
ar fi lumina, temperatura, umiditatea, ceea ce influenteaza asupra realizarii productivitatii plantelor. Re-
iesind din aceste considerente paralel cu monitorizarea functiondrii proceselor fiziologice a fost inregis-
tratd monitorizarea curbei de saturatie a luminii pentru fotosinteza-element de performanta, fotosinteza
(bruta si netd), transpiratia, respiratia, conductivitatea stomatelor, temperatura, umiditatea, concentratia de
CO.. Experimental, in premiera, am efectuat cercetari de fitomonitorizare - 72 ore la plantele de par.

Fitomonitorizarea a aparut istoric ca o sectiune instrumentald a biociberneticii vegetale 1n anii 50
ai secolului trecut [2; 3; 4]. Termenul fitomonitorizare insusi a fost propus in 1987 de oamenii de stiinta
de la Laboratorul de Biocibernetica a Plantelor din Leningrad [3]. Dezvoltarea ulterioara a acestei directii
a dus la crearea unei metodologii de fitomonitorizare, care a fost proclamata ca o noud metodologie a fi-
ziologiei plantelor (fitomonitorizare fiziologicd) [4]. Setul de inregistrari a parametrilor fiziologici (de
regula intr-o zi sau mai mult) poate fi considerat ca o descriere a starii functionale a unei plante aflate in
cenoza sau ca semnale despre starea functionald a plantei. Aceasta din urma imprejurare va permite sa
includem instalatiile in gestionarea procesului productional pe principiul controlului feedback-ului. In
prezent, fitomonitorizarea, ca o metodologie nouad a fiziologiei plantelor, a primit recunoastere universala
in Rusia, Australia, Israel, SUA, Chile, Republica Moldova si alte tari. Fitomonitorizarea in comun cu
studiile fiziologice si biochimice este si diagnosticarea proprietatilor genotipului a plantelor.

Materiale si metode
In calitate de obiect de studiu a fost utilizat soiul tardiv de par Noiabriscaya, specia Pyrus, familia
Rozaceae in varstd de 4 ani, cultivat in lizimetre. Soiul este raspandit in Republica Moldova si tarile din
spatiul exsovietic sub numele de Noiabriscaya.

A fost utilizat fitomonitorul modern PTM-48A (Bioinstruments S.R.L) [5], care permite efectuarea ma-
surdrilor sub forma de film-fitodiagrama la fiecare 15 minute, pe o durata de 72 ore, prin fitomonitorizare in
regim automat. Fitomonitorul PTM-48A este compatibil cu drona de cercetare de marca ‘“Phantom-2"[6]
prin conexiuni directe si prin programe proprii de colectare si prelucrare a datelor. In rezultatul cercetarilor au
fost inregistrate: fotosinteza- pM COz-m™2-s}, asimilatia reali— pM COz'm?2-s™, respiratia totald- uM COzm’
2.5l faza de intuneric a respiratiei- uM CO2:m2s?, fotorespiratia- uM CO2:m2-s™, transpiratia - mg H2O-m’
2.5 conductivitatea stomatelor - gs, mm/*s a frunzelor intacte de par. Prelucrarea rezultatelor masurarilor
permit obtinerea elementului fiziologic de performanta: curba de saturatie a luminii pentru fotosinteza (UM
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COm2s?), a fotosintezei bruti si netd (uM COzm2-s1). Prelucrarea statisticd a datelor sa efectuat prin utili-
zarea aplicatiilor software de calculator Statistica 10 (Stat soft INC, SUA) si Microsoft Excel 2010. Pentru
modelarea si ajustarea datelor bidimensionale au fost utilizate metodele celor mai mici patrate si regresia pu-
ternic ponderata la nivel local. Toate calculele s-au efectuat la nivel de semnificatie P<0,05.

Rezultate si discutii

Modalitatea principala de cercetare a fotosintezei, fie ca a mecanismelor sau a proprietatilor biologice,
este bazata pe stabilirea legaturilor reciproce a fotosintezei cu alte procese metabolice a organismului vege-
tal. Prezenta luminii, ca unul din factori exogeni, reprezinta principala conditie pentru ca procesul de foto-
sinteza sa activeze, ce si a determinat studierea influentei acestui factor asupra intensitatii fotosintezei prin
Cercetarile prezinta performanta Curbele de saturatie a luminii pentru fotosinteza la plantele de par.

A fost stabilita intensitatea minimala a luminii la care Incepe procesul de fotosinteza. Fitomonitorul PTM-
48 A are capacitatea de inregistrare a acestui minimum foarte mic. Odata cu cresterea intensitatii luminii (pana la
1/3 din lumina solara totald) intensitatea fotosintezei se mareste, dupa ce se micsoreaza majorarea fotosintezei in
comparatie cu intensitatea luminii. Cu cresterea In continuare a intensitatii luminii are loc procesul de saturatie a
fotosintezei. Majorarea In continuare a intensitatii luminii influenteaza negativ asupra intensitatii procesului.
Analizand datele constatam, ca la plantele de par intensitatea fotosintezei incepe sa creasca la aparitia luminii si
continuil pani la iluminarea de 100-150 pM CO»m2-s? | scade treptat pani la 500 de pM CO2m2-s, dupi ce se
mentine la acelasi nivel pana la iluminarea de aproximativ de 1500 de pM COg, apoi creste la 1800 M. Baza
energeticd a fotosintezei este reprezentata de razele absorbite de clorofila. Energia radiatiei fotosintetice active
reprezintd aproximativ 50% din energia totala a radiatiei solare. Partea infrarosie a spectrului solar, care reprezin-
ta de asemenea aproximativ 50% din energia totala a soarelui, nu participa la reactiile fotochimice ale fotosinte-
zei. Aceste raze sunt absorbite de sol - din care stratul de suprafata al acrului si plantele insasi sunt incalzite, iar
transpiratia si evaporarea umiditatii din suprafata solului sunt imbunatatite. Un indicator obiectiv al productivita-
tii plantelor de culturd poate fi utilizarea radiatiei fotosintetice active (RFA). In procesul de fotosinteza nu parti-
cipa toatd energia solara, ci doar partea vizibila cu lungimi de unda de la 380 la 720 nm (nanometri sau milimi-
croni). Randamentele bune corespund la 2-3% utilizare a RFA. Acumularea de 3,5-5% RFA si mai mult este
posibila in recolta. Efectul temperaturii asupra fotosintezei depinde de intensitatea iluminarii. La o iluminare sca-
zuta, fotosinteza nu depinde de temperatura. in conditii de iluminare ridicata, intensitatea fotosintezei este deter-
minatd de activitatea reactiilor ce se desfasoare la faza de intuneric. Temperatura frunzei si penetrarea frunzei de
catre lumina depinde de grosimea si consistenta acesteia. In frunze subtiri, capacitatea de caldura si iluminare
este scazuta si reactioneaza mai puternic la fluctuatiile de iluminare. Cand se determind intensitatea fotosintezei,
se obtine magnitudinea fotosintezei observate (fotosinteza netd). Un indicator important al fotosintezei este in-
tensitatea acesteia, adica cantitatea de CO2 absorbita pe unitatea de timp de o unitate a suprafetei frunzelor. Pen-
tru a obtine valoarea unei fotosinteze reale (fotosinteza bruta), e necesar de adaugat o modificare a respiratiei la
fotosinteza observata. Astfel, materia organica acumulata de plante reprezinta diferenta dintre substanta organica
formata 1n timpul fotosintezei si substanta folosita pentru respiratie. Cresterea zilnica in greutate a materiei uscate
pe unitatea de suprafatd a unei plante se numeste productivitate a fotosintezei. Intensitatea fotosintezei si produc-
tivitatea fotosintetica la plantele diferitor specii, se deosebesc in mod esential.

Alimentarea cu carbon a unei frunze intacte la pomii de par, prin absorbtia dioxidului de carbon din aer,
combinata cu nutritia azotului din sol, este principalul factor care asigura cresterea, randamentul ridicat si rezistenta
la conditiile ecologice. Fotosinteza este posibila si la temperaturile aerului frunzelor la care se opreste cresterea
plantelor. In acest caz, materia organica formata intrd in stoc. Temperaturile deosebit de scizute ale noptii influen-
teaza negativ asupra transportului substantelor plastice din frunze in alte organe ale plantelor. Activitatea aparatului
fotosintetic si fluxul de asimilare din frunze pot fi perturbate semnificativ cand temperatura din zona radacinii sca-
de. Limitele de temperaturd in care este posibild fotosinteza sunt defera pentru diferitele plante. Scaderea tempera-
turii afecteaza in mod direct fotosinteza, reducand activitatea enzimelor implicate in reactiile la intuneric. Tempera-
tura minima pentru fotosinteza plantelor este de aproximativ 0°C. Temperatura optima a fotosintezei pentru majori-
tatea plantelor este de aproximativ 20-25°C. La temperaturi mai mari decat cele optime, intensitatea fotosintezei
scade brusc. Astfel, cresterea temperaturii méreste rata reactiilor de intuneric a fotosintezei. In acelasi timp, la o
temperatura de 25-30°C, are loc procesul de inactivare a cloroplastelor. Cresterea temperaturii poate cauza, de
asemenea, oprirea fisurilor stomatelor. In cele din urma, cum am mentionat deja, cresterea temperaturii stimuleaza

106



SECTIA 1. Aspecte genetice si fiziologice de creare si dirijare a potentialului productiv si adaptiv al plantelor de cultura

intensitatea respiratiei i in acest sens scade fotosinteza vizibila (diferenta dintre fotosinteza si respiratie). Scaderea
temperaturii reduce fotosinteza, deoarece activitatea enzimelor este inhibata, viteza proceselor de difuzie scade,
precum si fluxul de asimilate. Temperatura frunzei depinde de grosimea si consistenta acesteia. In frunze subtiri,
capacitatea de caldura este scazuta ce reactioneaza mai puternic la fluctuatiile de illuminare.

Atmosfera, care reprezintd, in medie, sursa principald de CO: pentru plante, contine 0,03% CO02
si cresterea concentratiei de CO2 in aer de la 0,2 pana la 0,6% accelereaza procesul de fotosinteza; condu-
ce la o crestere a randamentului plantelor cu 12-16%. Cand concentratia de CO2 in aer este mai mare de
0,6%, cresterea plantelor poate incetini

Transpiratia reprezinta procesul de migcare a apei prin plante si evaporarea acesteia prin organele ex-
terne ale ei, cum ar fi frunzele, lastarii si florile. Apa este necesara pentru viata plantei, dar doar o mica parte din
apa care intrd prin radacini este folosita direct in procesele metabolice, Insa restul se pierde prin transpiratie.

Stomatele sunt limitate de celulele de inchidere si celulele insotitoare (cunoscute colectiv ca
complex de stomate), care deschid si Inchid porii. Transpiratia trece prin fisuri si poate fi consideratd un
necesar asociat pentru accesul dioxidului de carbon pentru fotosinteza. Transpiratia raceste planta, modi-
fica presiunea osmoticd din celule si asigurd miscarea apei si a substantelor nutritive. Conductibilitatea
stomatelor confirma performanta - Curbelor de saturatie a luminii pentru fotosinteza.

In anii 70 ai secolului trecut, problema gradului de saturatie a vaporilor de apa intr-0 cavitate a fost subi-
ectul unei discutii. Pana in prezent, prevederea privind saturarea completa a vaporilor de apa in cavitatea de subli-
mitafi e fixatd 1n final n teoria schimbului de gaze fotosintetice. Echipamentele modeme de sensibilitate ridicata
pentru calculul conductivitatii stomatelor in prelucrarea computerizata a indicatorilor fizici ai schimbului de gaze
se bazeaza pe ipoteza de saturatie completd a cavitatii sub conventionale cu vapori de apa. Condensarea apei pe
suprafata plantelor prin reducerea temperaturii suprafetei frunzelor sub punctul de roud, indiferent de mecanismul
de racire a frunzelor si a lastarilor, demonstreaza ca toate plantele pot condensa umiditatea atmosferica, in special in
absenta luminii a soarelui, cu conditia ca punctul de roua sa se situeze in intervalul unei posibile scaderi a tempera-
turii <10°C. Respiratia ocupd un loc important in rezolvarea problemei productivitatii plantelor. Un interes deose-
bit este evaluarea raportului cantitativ al respiratiei si fotosintezei. Astfel, respiratia este strans legata de toate proce-
sele metabolice ale organismului si este un proces fara de care viaga este imposibila. Prin urmare, problema relatiei
dintre fotosinteza si respiratie este cu mult peste cadrul unei simple comparari a functiilor de sinteza si descompu-
nere a compusilor organici ai unei plante. Echivalentul energetic si produsele intermediare sunt utilizate in procese-
le legate de formarea biomasei vegetale si mentinerea integritatii sale structurale si functionale.

Monitorizarea proceselor fiziologice la plantele de par si a factorilor ecologici sub forma de film-
fitodiagrama in regim automat, prealabil, a fost publicata in revista Scientific Papers Series Management,
Economic Engineering in Agriculture and Rural Development, 2020,v.20, issue 3, p.563-570.

Concluzii

A fost monitorizata curba de saturatie a luminii pentru fotosinteza. A fost folosit fitomonitorul
modern RTM-48A, care a permis masurarea indicilor sub forma de film-fitodiagrama ce permite diagnos-
ticarea proprietatilor genotipului si a starii fiziologice a plantelor de par. Curba de saturatie a luminii pen-
tru fotosinteza la plantele de par a fost determinata ca urmare a evaluarii intensitatii fotosintezei, respi-
ratiei, transpiratiei, conductivitatii stomatelor in functie de temperatura, umiditate si continutul de CO2
din aer. S-a stabilit valoarea minima a luminii la care este initiat procesul de fotosinteza la plantele. Odata
cu cresterea intensitatii luminii (1/3 din lumina totald) intensitatea fotosintezei creste dupa ce a avut loc
optimizarea esentiald a procesului. Respiratia, transpiratia si conductivitatea stomatelor confirma curbele
de saturatie a luminii pentru fotosinteza la plantele de par.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.18 “Formarea direc-
tionata a calitatii si sistemului imunitar la fructele soiurilor tardive de prun preconizate pastrarii de lunga
durata”, finantat de Agentia Nationald pentru Cercetare si Dezvoltare.
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Abstract

The article presents the results of a study the influence of the bioregulator Reglalg, isolated from
the alga Spirogira biomass, in combination with microelements B, Zn, Mn, Mo on the plum plants
physiological characteristics. A significant stimulating effect of such treatment on the mass and surface of
leaves, the net productivity of photosynthesis and oxidative enzymes activity in the leaves of late local
and introduced plum varieties was revealed.

Key words: plum trees, bioregulator Reglalg, microelements B, Zn, Mn, Mo; leaves growth, net
photosynthesis productivity, oxidative enzymes activity.

BBenenune

PerynupoBanue pocta v pa3BUTHS PACTUTEIHHOTO OPraHU3Ma C ILIEJbI0 peain3allii e€ro IMOTEeH-
[IAAJTLHBIX BO3MOXKHOCTEH SIBJISIOTCS NMPUOPUTETHBIMHU HANPABJICHUSIMHU B (PU3HOJIOTHH TIJIOIOBBIX pacTe-
HUH. OJHUM U3 BaXHEUIINX (AKTOPOB TAKOH PETYISALUU SIBISICTCS MCIIOJIh30BAaHUE OMOJOTUYECCKH aK-
TUBHBIX COEIWHEHUH, YTO MOKET O00eCHeYUTh ONTHUMAIBHYIO pealli3allii0 B3aMMOOTHOILIEHUN pOCTa,
(doToCuHTE3a, U MOJIYyYEHHE MAKCUMAaJIbHOM MPOAYKTUBHOCTH pacTeHui [1]. [Ipum 3TOM O4YeHb BaxKHBIM
SBIISIETCS. TIOMCK OMOPETYISATOPOB HATYPATBbHOTO MPOUCXOKICHUS U UX NMPUMEHEHHS C IPYTUMH COSIH-
HeHUsIMU. K TakuM TIPUPOIHBIM PETYISITOPaM OTHOCHUTCS OHWoIpernapaT Pernainr, momxy4eHHBIN U3 OHO-
Macchl BoJopociu Spirogira. Panee ObIJIO MCCIIEI0BAHO BIUSHHUE Psa MHKPOIJIEMEHTOB Ha (OTOCHHTES,
NPOIYKTUBHOCTh M YCTOWYHMBOCTh K 3acyxe IUIOJOBBIX pacteHuid [2,3]. . Mmeercs wnHpopmanus o
CTUMYJIMPYIOIIEM BJIUSHUM  OHOJOTHYECKH AKTUBHBIX COEAMHEHHMH Ha (OTOCHMHTE3, META0OIU3M H
YpOXaWHOCTh y pacTeHU si0JI0HU, abpuKoca, nepcuka u rpymu [4]. M3ydeHne cOBMECTHOTO BIUSHHS
Permanra ¢ MukposneMeHTaMH Ha pa3BUTHE PACTUTEIHLHOTO OPraHu3Ma U (JOPMUPOBAHUE TEHOTHIA C XO-
pommM  (POTOCHHTETHYECKMM OOECIIeYeHHEM TPOIECCOB pocTa U Mop(doreHesa, a TakKe B3aHMOOTHO-
HIEHUH B CUCTEME JOHOP-aKLUENTOP Ha Pa3HbIX YPOBHSX, MPEICTABIAIO BaXXHOW 3a/auei B TEOpeTHYe-
CKOM M MPaKTHYECKOM acriekTe. HayuyHble JaHHBIE B TAKOM HAMpaBJICHUH C PACTCHUSIMHU CIIMBBI MPAKTH-
YECKHU OTCYTCTBYIOT.

ens pa®oTel — M3ydeHHE OCOOCHHOCTEW MPOIIECCOB POCTa U MeTaboJiM3Ma y pPa3HBIX COPTOB
CIMBBI IPU JecTBUM NpenapaTa Pernanr B komOuHanuu ¢ Mukposnementamu B, Zn, Mn, Mo.

Marepuanabl U MeTOABI

B nmnonoBom cany Wuctutyra [InonoBoactBa m  Ilumessix TexHonoruit wusydanu 4 mo3gHux
copTa CIHMBBI: MECTHbIE copTa YmHeHHas U Cymnenpe3suaeHT U WHTPOAYIMPOBAHHBIE COpTa
Crannelt amepukaHckol cenexkuun U [lpesuneHTt anrnuiickoit cenexkuuu. Ilocne nuBeTeHuss U B nmepuos
WHTEHCUBHOTO POCTa PACTEHHS CIIMBBI ObUTH 00pabOTaHbI IO CXeMe: KOHTPOJIb — PACTEHUS, OTIPBICHYTHIS
BOJIOM; OMBIT — pacTeHus, onpeicHyThie cMechio 0,05% BogHOrO pacTBOpa OuompemapaTa Permanr c
0,01% BOIHBIM PacTBOPOM CMECH COJIEH MHKPOIJIEMEHTOB (OOpHasi KUCIIOTA, IIMHK CEPHOKHUCIBIN, Map-
raHen CEPHOKHCIBINA, MOTUOICH CEPHOKUCIIBIN).

B Teuenune BEreTau IMpoBCACHO HN3YUYCHUC JINCTOBOU IMOBEPXHOCTHU, MACCHI, YJIGHBHOﬁ IMOBEPX-
HOCTHOH TJIOTHOCTH M YUCTOW MPOIAYKTUBHOCTH (POTOCHHTE3A JIMCTHEB [S]; AMHAMUKH HaKOIIEHHS (O-
TOCUHTCTUYCCKUX IITUTMECHTOB - XJ'IOpOCbI/IJ'IJ'IOB U KapOTHHOHWIOB [6], AKTUBHOCTHU OKHUCIIUTCIIBHO-
BOCCTAaHOBUTENBHBIX ()EPMEHTOB MEPOKCUAA3BI U MOMU(DEHOIOKCHIA3bl B JTUCThSIX CIUBHI [7, 8]. CraTu-
cTHyecKas 00paboTKa JaHHBIX B iporpamme Excel.
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Pe3yabTaThl U 00Cy:KIeHUE

HccnenoBanust noka3ajid BEICOKYIO OT3bIBUMBOCTh PACTEHUM CIIMBBI BCEX M3Y4a€MbIX COPTOB Ha
00paboTky Pernanrom B KoMmIuiekce ¢ MHUKpodsieMeHTaMu B, Zn, Mn, Mo U ctuMmynupyroliee BIUsHIE
Takol 00paboTKH Ha BakHEHIIMe (HAKTOPhI B MPOJYKTUBHOCTH PACTEHHI: POCTOBBIE U METAOOIHUECKUE
XapaKTEPUCTHKN U (DOTOCHHTETHYECKYIO JEATEIbHOCTD JIEPEBbEB. B Meprol HHTEHCUBHOTO pocTa mooe-
TOB M pa3BepThIBAHUSI JIMCTOBOM MOBEPXHOCTU OTBETHAs peakiusi MposiBUiIach Hanbolee yeTko. Junamu-
Ka HAKOIUICHUSI OMOMAcCChI Y Bcex pacteHuid 6im3ka (puc.l). Cpennue 3HaueHUs OMOMACCHI JINCTA B KOH-
TPOJIE U ONBITE 3a BCIO

0.6 c.YnnunenHas
0,4
0,2 T T T T T 1
18 mas 2 UIOHS 15 nroass 29 uroHs 15urons 27 urons
=¢—Konrtponr  =d=Pernajir+MuKpo31eMeHTHI

Puc.1. Jlunamuka HaKOIJIEHUsI CYyXOH MAacCChI JINCTA PACTEHUH CIIMBBI cOpTa Y ITTMHEHHAs ITpU 00paboTKe
Pernanrom B koMOuHanuu ¢ Mukpoanementamu B, Zn, Mn, Mo ,(1).

BEreTallUI0 Y MECTHBIX cOpToB Y inHeHHass u Cyrnepnpe3ueHT cocTaBUiu cooTBeTcTBeHHO 0,319 u
0,352 ru 0,310 u 0,363 r. Y unTpoayupoBaHHbIX copToB CTaHnel u IIpe3uieHT 3Th BeIMYUHBI paBHS-
muck cootBercTBeHHO 0,277 1 0,278 1 m 0,238 u 0,243 r., 4TO 3HAYUTEJILHO HHMXKE Pa3Iuyuil MEXIy Ba-
pUAHTaMH Y COPTOB MECTHOM CEJICKITHH.

W3BecTHO, 4TO peanu3aiivs reHeTHUYECKON MPOrpaMMBbl Pa3BUTHS PACTUTEIHHOTO OpraHu3Ma Tpe-
OyeT xopouero (OTOCHHTETHUECKOr0 00ecleyeH s IPOLECCOB pocTa U MOpQoreHe3a U ONTHUMAJbHbBIX
B3aMMOOTHOIICHUI MEXAY aTTpardupyromieil MOITHOCTRIO pAaCTeHHs] U HEOOXoauMol amns e€ obecrede-
HUSA TUIOMA b0 JTUCThEB [9]. Takas TecHass B3auMOCBsI3b HAOMI01aeTCs IPU 00pabOTKE paCTEHUM CIUBBI
Permanrom ¢ KoMIieKCOM MHUKPOIJIEMEHTOB (puc.2).

40

35 -
30 -

25 -
c. YumaenHas c¢. Cynepnpe3ueHT c. Ctouneit c.Ilpesunent

B Kontpons M Pernmanr+MuKpOdIeMEHTHI

Puc.2. I3menenue cpeaneit 3a BereTanuo TUIOIaIn JIMCTa Pa3HbIX COPTOB CIUBHI 0T BIUSHUEM 00pa-
60TKM Pernanrom co cMechbo MEKPOIEMEHTOB (CM2).

BbIsiBIIeHO 3HAUNTENBHOE YBEIUYEHUE YAETbHON MoBepXHOCTHOM mioTHOCTH Jucta (YIIILI), oT-
paXaroIUi MO JINTEPATYpHbIM AaHHBIM [10] Me30CTpyKTypHyIO opraHu3aunuio jucra. M3MmeHenus
VIIIJI nox BnusiHueM 00paboTku PernanroM ¢ MUKpORJIEMEHTaMU Yy MHTPOJIYLIMPOBAHHBIX COPTOB HE
BBISIBJIEHBI, TOI'/1a KaK Yy COPTOB MECTHOM cenexkunu Y anuHeHHass 1 Cyneprnpe3uIeHT pa3indusi MEXAY
KOHTPOJIEM U OITBITOM COCTAaBHJIU COOTBETCTBeHHO 8,70 1 9,20 ' 8,99 1 10,29 mr-cm-2.

Omnpenenenus HaKOMJICHUS OMOMAcChI JIMCTHEB U JIMCTOBOM MOBEPXHOCTH B T€UEHUE BEreTalluu
NO3BOJIMJIM PAcCCUMTATh YUCTYIO NMPOAYKTUBHOCTH (orocuHTe3a (UIID) nucTheB nccieayemsix COPTOB
ciuBbI Ipu 00paboTke Pernanrom coBMecTHO ¢ MuKposneMeHTaMu. Cpennue 3HaueHust YD (mr cyxoii
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6roMAacChl JTHCTA M 2-4ac’l) 3a BEreTallWio y OMBITHBIX BAPMAHTOB COPTOB YinuHeHHas, CyHeprpesu-
nent, Ctonneit u [Ipe3suaeHT cocTaBuiii COOTBETCTBEHHO K KOHTpouto 142, 137, 125 u 122 %.

Pe3ynpTaThl aHamM3a HAKOTICHHS ACCUMIUIIIMOHHBIX TUTMEHTOB, IIOKa3aTesieM OBICTPOTO pearu-
pOBaHMs Ha BHEIIHHME BO3JCUCTBUA. TakKe MMOKa3alld CTUMYyJuUpylolee Aeiicteue Pernanra ¢ Mukpo-
JJIEMEHTAaMHU Ha CHHTE3 XJIOPO(UIUIOB a@ M 6 M KapOTUHOUJOB. Uepes Be HEJenu U Jjajiee B TCUCHUE Be-
reranuu OOHAPYXEHO MPEUMYIECTBO OMBITHOTO BapHaHTa HaJl KOHTPOJIEM Yy BCEX COpPTOB, HO Ooiee
BBIPAXKEHO y COPTOB MECTHOM cenekuun Y anuHeHHas u CynepnpesuneHt. [lo cpenneil BeauurnHe CyMMbl
XJIOPO(UIUIOB 32 BEreTalMIO IPEBbIIIEHHE 00pa00TaHHBIX PACTEHHUM HaJl KOHTPOJEM y copTa Y IITMHEH-
Hasi cocTaBuiio okoo 4%, y copra Cynepnpe3uaeHT — 8,3% u y umMnoptasix coptoB Ctanieit u [Ipe3u-
JIEHT COOTBETCTBEHHO 2 U 3%. 1o cymme KapOTHHOMOB 3HAYUTENIBHBIX Pa3IuYUil MEKIYy KOHTPOJIEM U
OMBITOM HE OOHapykeHo. VckmoueHne cocraBiseT copT Cyneprnpe3usieHT, Tae B JUCThsIX o0paboTaH-
HBIX PACTEHUHN KOJIMYECTBO KENTHIX TUTMEHTOB BbIILIE KOHTPOJIA Ha 3,8%.

B nambornee 3acynuiMBbIil IEpUOJ] BET€TAlMM B MIOHE PA3IMUMs MEXK]y BapuaHTaMu ObuH Ooliee
CYILIECTBEHHBI. DTOMY CIIOCOOCTBOBaa O0Jiee BBICOKAsl BIAXXHOCTh JIUCTHEB Y PACTEHUN CIMBBI, 00pado-
TaHHBIX Permanrom ¢ MUKposJieMEeHTaMHu. DTH OTJIMYUS OT KOHTPOJIsSl cocTaBisuid 2-3 %, 4To SBISUIOCH
0COOEHHO Ba)XKHBIM IIPU 3acyxe, Tak Kak 1o JaHHbIM I1.A I'enkens [11] cHmkeHue conepxaHus BOJbI B
TucThax Aaxe Ha 0,9 % Morio u3MeHsTh 6ajlaHC ayKCHHOB M UHTHOUTOPOB B CTOPOHY MHTUOUTOPOB.

CoxpaHeHne ONTUMAIBHON OBOJIHEHHOCTHU JIUCTHEB CIMBBI B TeUeHHE Bereranuu (61-64%) crmo-
COOCTBYET BBICOKOW aKTHBHOCTHU KITFOUEBBIX (PEPMEHTOB METa0OIM3Ma MEPOKCHIA3HI U MOTU(PEHOIOKCH-
Ja3bl y BceX pacTeHui. J[MHaMuKa 3THX PH3UMOB MJIEHTUYHA y Pa3HBIX COPTOB UM BapHAHTOB. B KkoHIe
WIOHS - HaJajie WIoJisl, B MIEPHOJ] pOCTa IUIONOB, aKTUBHOCTh HCCIENYyeMbIX (DEPMEHTOB HAaXOIHUTCS Ha
BBICOKOM YpOBHE. B 3acynuiMBbIil IEPUOJ B 3TU CPOKM HYETKO MPOSBISIETCA B3aUMO3aMEHAEMOCTD IIe-
POKCHIa3bI U OTH(PEHOTOKCHIA3bI, YTO MO3BOJIMIIO BBISIBUTH UX BKJIJ B METa0O0JIM3M pacTeHUIl B caMbIe
Ba)XKHEHIINE (a3bl OHTOTCHE3A.
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O ]
c.VimHeHHas c.Cynepripe3uieHT c.Cronnent c.Ilpesunent
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Puc.3. Cpennre 3Ha4eHHs aKTUBHOCTH OKHCIUTEIBHBIX (DEPMEHTOB 3a IEPHO]] BEreTAllH B JIU-
CTBSIX Pa3HBIX COPTOB CIHBHI (YCII. €11.).

CpaBHeHHE CpeTHUX 3HAYCHHH aKTHBHOCTH 3THUX (DEPMEHTOB 32 BETeTALUIO ITOKa3aj10 0COOEHHO-
CTH (U3HOJIOTHYECKUX MEXaHU3MOB METa0O0JIM3Ma B JIMCThSIX MECTHBIX U MHTPOAYLUUPOBAHHBIX COPTOB
ciuBbl (puc.3). Copra YnnuHenHas ¥ [Ipe3nieHT OTIMYAIOTCS BBICOKON aKTUBHOCTBHIO NMEPOKCHIA3bI U
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nonudeHoNIoOKCHaa3kl, Toraa kak copra Crenneit u ocobenno Cymnepnpe3suieHT 3aHUMAaI0T IPOMEKYTOY-
HOE TIOJIOKEHHUE. Y UHTPOAYIUPOBAHHBIX copToB CtaHiel u [Ipe3nieHT akTHBHOCTD MONTH(EHOIOKCH 1a-
3bl B JIMCTHAX 3HAYUTCIIbHO NPCBBIIIACT aKTUBHOCTL Y MCCTHBIX COPTOB.

BrIBOaBI

BrisiBiieHO, 4TO HaTYypasibHbII OMOJIOrMYECKH aKTUBHBIN Mpemnapar Pernanr B coyeTaHuu ¢ MUKPO-
anemeHTamu B, Zn, Mn, Mo ctumynupyer ¢opmupoBaHue U GyHKIHOHUPOBAHHE (POTOCHHTETUIECKOTO
anmapara (Macca Y IUIOIIAJb JUCTHEB, YUCTas MPOAYKTUBHOCTh (POTOCHHTE3a, aKTUBHOCTH (DEPMEHTOB
HEepOKCHIa3a M MoJM(PEHOIOKCHa3a B JIUCThAX, HAKOIJICHHE (POTOCHUHTETUYECKUX MUTMEHTOB — XJIOPO-
¢buioB a v 0, KAPOTUHOUJIOB) Y TO3JAHUX MECTHBIX COPTOB CIUBBI Y anuHeHHass v Cynepnpe3uieHT u
copToB 3apy0OexHoi cenekuuu Ctenneit u [Ipe3unent, uro cnocodcTByeT OoJiee MOHOM peanu3auu mo-
TEHLUAJIbHBIX BO3MOKHOCTEN PACTEHUI.

UccnenoBanus nposeneHsl B pamkax mpoekta ['ocynapcrBennoit [Iporpammer 20.80009.5107.18 «llene-
HanpaBlieHHOE (popMHpOBaHNE UMMYHHOM CHCTEMBI U KaU€CTBA TJIOI0B MO3HUX COPTOB CIUBBI, IPEIHA-
3HAUEHHBIX VIS JTUTEILHOTO XpaHeHUs», (hnHaHcupyemon HampmonansabeiM ATeHTCTBOM 110 VcciienoBa-
HUSIM U Pa3zBuTHIO.
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PHYTOPLASMA TESTING IN SWEET PEPPER IN MOLDOVA
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Abstract

Phytoplasma infects a wide variety of crops, causing considerable economic losses. About half of
the vegetable crops damaged by phytoplasma belong to the Solanaceae family including tomato, eggplant
and pepper which play an important role in the agriculture economics of Moldova. Our previous research
confirmed the presence of ‘Candidatus Phytoplasma solani’ (16SrXII-A subgroup) in tomatoes and also
identified insect vectors. In this communication, we present for the first time in Moldova the results of
molecular diagnosis of association of ‘Ca. P. solani’ in 4% of the analyzed sweet pepper samples. ‘Ca. P.
asteris’ group was absent in the pepper field.

Key words: ‘Candidatus Phytoplasma solani’ group, ‘Candidatus Phytoplasma asteris’ group,
sweet pepper, nested PCR.

Introduction
Phytoplasmas are wall-less bacteria colonizing the phloem of plants and causing considerable eco-

nomic losses [2]. Diseases associated with phytoplasmas affect many vegetable crops in the world. The dis-
tribution of causative agents of phytoplasmosis in vegetables is dependent on the geographical region with
16Srl group being the predominant one worldwide [9]. About half of the vegetable crops reported to be af-
fected by phytoplasmas belong to the Solanaceae family. Tomato, eggplant and pepper are the important
agriculture crops in Moldova. The presence of ‘Ca. P. solani’ group in Moldova was confirmed recently
from tomato [11]. In this communication, we attempted the molecular diagnosis of phytoplasma in sweet
pepper plants (Capsicum annuum). Two phytoplasma associations were included in study: ‘Ca. P. solani’
(16SrXII-A subgroup) and ‘Ca. P. asteris’ (16Srl-B subgroup). ‘Ca. P. solani’ group was identified in pep-
per in a number of countries / regions in Europe such as Romania, southern Russia [4], Serbia [6], Macedo-
nia [7]. ‘Ca. P. asteris’ was detected in pepper in India [8], Mexico [10], China [12] and other countries.

Materials and Methods

Phytoplasma detection was carried out in sweet pepper plants of Moldavian varieties grown in the
experimental field of the Institute of Genetics, Physiology and Plant Protection (IGPPP, Chisinau, Mol-
dova). Plants of four varieties for molecular diagnosis of phytoplasma were randomly selected from four
non-contiguous rows in the field (12 plants in each row), and the fruits from these plants were collected
during the period of mass fruit ripening of more than 50% (early September). A total number of 48 plants
were tested for phytoplasmas presence. DNA was extracted by DNAzol kit (Thermo Fisher Scientific)
from a pool of 12 plants (fruits) collected from the row. As a result, DNA samples from plants of four dif-
ferent varieties (rows I, I, 111, V) were obtained for future molecular diagnosis. Additionally, for as-
sessing the percentage of pepper plants infected with phytoplasmas in the field, molecular diagnosis of
individual plants from infected variety was carried out. To achieve this DNA was extracted from the fruit
peduncle of each plant by rapid alkaline boiling [5]. Phytoplasma detection was carried out by nested
PCR in MicroAmp 96-Well Tray in an Applied Biosystems Thermo Cycler. Specific primers for ‘Ca. P.
solani’ and ‘Ca. P. asteris’ groups were used which were developed in Molecular Genetics Lab of IGPPP
based on the unique chaperonin (groEl) gene sequences [11, 1]. The following programs for amplification
were used: 94°C for 5 minutes; 94°C for 30 seconds, 58°C for 30 seconds, elongation at 72°C for 30 sec-
onds for 30 cycles and for 35 cycles (for the nested PCR reaction); 72°C for 10 minutes. The products of
amplification were separated by electrophoresis and analyzed in UV light using CSL UV-
Transilluminator (Cleaver, England). A Gene Ruler 100 bp Ladder fragment length marker (Thermo Sci-
entific) was used in electrophoresis to measure obtained fragment sizes.
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Results and Discussions
The results of the nested PCR demonstrated the presence of association of ‘Ca. P. solani’ in one of
the four analyzed samples of pepper DNA but there was no specified amplification achieved for the ‘Ca.
P. asteris’ association (Figure 1). This result came as no surprise given that ‘Ca. P. solani’ group was
identified in our studies on tomato [11] and insects [1], while 16Srl-B subgroup was not found. Moreo-
ver, the presence of ‘bois noir’ (‘Ca. P. solani’, 16SrXII-A) was confirmed in grapevine in the vineyards
of Moldova [3]. Stolbur (‘Ca. P. solani’, 16SrXII-A) was only detected in Solanaceae crops in Romania

and southern Russia, in the territories located in close proximity to Moldova [4].

M | 1l 1] 1V C-
300 bp

200 bp Figure= 1. Results of nested PCR assay of
100 bp ‘Ca. P. solani’ group (A) and ‘Ca. P. aster-
is’ group (B) in sweet pepper. M — marker
of the fragment length; I-IV — the four
samples each containing mixed DNA from
12 plants; C- — negative control of amplifi-
cation

The data obtained showed that pepper plants were not significantly infected with phytoplasma:
only in one out of four DNA samples 16SrXII-A subgroup was confirmed. Assessment of the proportion
of infected pepper plants using molecular diagnosis of 12 individual plants from row I confirmed the low
level of phytoplasma spread in the field. Namely, only two infected plants were found (Figure 2).

M 1 2 3 4 5 6 7 8 9 10 11 12 C-

.
200 bp B — =

Figure 2. Results of nested PCR assay of ‘Ca. P. solani’ group presence in individual sweet pepper
plants. M — marker of the fragment length; 1-12 — individual plants from the row I; C- — negative control
of amplification

Thus, the phytoplasma spread in the pepper field was really insignificant: the presence of the
16SrXI1-A subgroup was diagnosed only in 4% of the 48 analyzed plants. The similar data were obtained
for ‘Ca. P. solani’ distribution in different pepper growing areas in Serbia being mainly of 3%-5% [6].
Also, the stolbur disease was registered as sporadic in Eastern Macedonia, and the damage of pepper crop
was not substantial [7].

The final step of the present study was the collection and estimation of seeds from infected and
uninfected pepper fruits. Firstly, significant visual difference was observed between seeds (Figure 3).
Secondly, the germination of seeds in Lab conditions (in thermostat at +25°C) was assessed. It was re-
vealed that the seeds of infected fruits were generally not viable, including the infected seeds that looked

like the uninfected ones. The germination rate of seeds extracted from healthy fruits was about 87%.

=L :

> A
Figure 3. Seeds extracted from phytoplasma-infected (A) and uninfected (B) pepper fruits
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So, the lack of viability or low viability of pepper seeds damaged by phytoplasma, as well as their
visually distinguishable disturbances, are favorable facts from the point of view of the collection and
long-term conservation of healthy seeds.

Conclusions

The main result of the present study demonstrated the presence of the ‘Ca. P. solani’ (16SrXII-A
subgroup) in sweet pepper plants in Moldova. ‘Ca. P. asteris’ belonging to the 16Srl-B subgroup was not
found in the pepper field of IGPPP. The molecular diagnosis of phytoplasmas in Capsicum annuum was
carried out in our country for the first time.

Additionally, the phytoplasma spread in the pepper field was revealed as minor: only 4% of the ana-
lyzed plants were damaged by stolbur. Seeds harvested from infected by ‘Ca. P. solani’ plants were not viable
and visually differed from the seeds of healthy pepper, having abnormalities in color, shape, and size. This
prevents phytoplasma-infected seeds from entering the IGPPP collection intended for long-term storage.

Research was carried out within the Project of the State Program 20.80009.5107.11 ,,Long-term ex
situ conservation of plant genetic resources in the Gene Bank using the methods of molecular biology for
plant germplasm health testing”, financed by the National Agency for Research and Development of the
Republic of Moldova. The authors are grateful to the scientific researcher of IGPPP Focsa Nina for ob-
taining plant material in the field.
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BJIMAHUE TIOHUKEHHBIX TEMIIEPATYP HA
INPOPACTAHUE CEMSIH COHU
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e-mail: alexandru.budac@igfpp.md

Abstract

The urgency of soybean breeding for increasing resistance to low temperatures is caused by a large
share of the arid regions of Moldova, where the increase in productivity can be ensured by carrier earlier plant-
ing and ripening periods before the summer droughts peaks. Thus, as a result of the studies carried out, it was
found that when germinating seeds at a temperature of 4°C, selection is stricter and more efficient. Sowing in
the early stages is possible, since soybean seeds remain viable at low temperatures, and when the temperature
rises, the best varieties reach the germination rate characteristic of optimal conditions.

Key words: soybean, negative temperature, frost resistance.

BBenenue

Cos siBieTCS OJJHOM M3 Hanbolee PEHTAOETbHBIX CEIbCKOXO3IUCTBEHHBIX KYJIbTYp B OTpaciu pac-
TeHreBocTBa. Ha Tepputopun PecyOmviku MonoBel nmeeTcs 00JIbIoe KOJIUYECTBO CEIbXO03YToJIuil ¢ 3a-
CYIUTMBBIM U OCTPO3aCyIUIMBBIM KIMMaToOM, IJle OorapHoe  3eMIIeAeMe COU COMPSDKEHO C OOJbIINM
PUCKOM H3-3a PeryJIpHBIX 3acyX. Kpome 3Toro kak BCIEACTBHE MOTEIUICHUS KIIMMATa B MOCIIECIHUE JIECSITU-
JIETUsI HETIPEPBIBHO YBEIMYMBACTCS YaCTOTa, MPOAOJLKUTEIILHOCTh M MHTEHCUBHOCTH JIETHHX 3acyx [1].
Bcexonpl u Mosiople pacTeHUsl TOJABIISIONIETO OOJIBIIIMHCTBA COPTOB COM CIOCOOHBI BBIICP)KUBATH JIMIIb
KpaTKOBPEMEHHbIE 3aMOpo3Ku 110 MuHyc 2-4°C. B MonnoBe pekoMeHIyeMble CPOKHU OCEBa — BTOPas MOJI0-
BHHA arpesisi — Havyasio Masi. Camast 4yBCTBUTENbHAS (ha3a pa3BUTHUS PACTCHUN — HAJIMB CEMSTH MPUXOIUTCS Ha
OUE€Hb 3aCYIUIMBBIA ABrYCT, YTO YAaCTO NPUBOJUT K HEMOJIHOMY HAIMBY CEMSH U 3aMETHOMY CHMKEHHUIO
ypokas [2]. Yare Bcero copToBasi MOJUTHKA B 3aCYIUIMBBIX PErMOHAX OCHOBAaHA Ha BBIOOpE ISl TIOCEBA
OUEHb PAaHHHMX COPTOB, YCHEBAIOIIMX CO3PEBATh JO HACTYIUIEHUS MHUKOB 3acyX. OJHAKO Takue copTa, Kak
MIPaBUJI0, POPMHUPYIOT MOHKEHHBINA YpOJKail, 10 CpaBHEHHUIO ¢ 0oJjiee Mo3AHUMHU copTamu [3]. OqHUM U3 my-
TEH MOBBIIIEHNUS PEHTA0ETFHOCTH COM SBJISIETCS CIIBUT CPOKOB ITOCEBa Ha O0Jiee paHHUE M CBEPXPAHHHUE CPO-
Ki (KOHEIl 3UMbI — Ha4yaJlo BeCHBI). 111 3TOro HE0OXOAUMBI XOJIOI0YCTOMYHBBIE COPTA, 0OECTICUNBAIOIIHE
OBICTpBIE U APYKHBIE BCXObI, & TAK)KE AKTUBHOE Pa3BUTHE PACTEHUI B paHHEBECEHHMI TIeprO Ha (OHE T0-
HIDKEHHBIX TTOJIOKUTENBHBIX Temmeparyp. [loceB 3THX copToB B KOHIE MapTa B ycioBusax KpacHomapa mos-
BOJISIET M CO3pPEBAaTh Ha MECSI] paHbllle OOBIYHOTO CPOKa, YBOAS MPH 3TOM OT aBI'YCTOBCKHX 3acyX, U obec-
NeYMBaET MPH 3TOM JIONOJIHUTENBHBIA yposkail 1o 0,5 T/ra [4].

MarepuaJjbl 1 METOABI
DKCIEpUMEHTHI 10 U3YYEHUIO FeHOTUIUYECKUX pPa3INuuil M0 XO0JIOJA0YCTOHYUBOCTH, B MEPUOA
IpOpacTaHusl CeMsiH, poBowIN B BeretannoHHoil kamepe (POL-ECO-APARATURA SP.J.), npu no-
HIKeHHBIX (4,6, 8 °C) u ontumansHo#t (25°C), cpemHecyTouHBIX Temmeparypax. CemMeHa mpopaniuBain
B yamkax [letpu (o 30 mr. B kaxkaoi) B koaudecTBe 30 TeHOTHUIIOB.

Pe3yabTaThl M 00Cy:KI€HUE

B Ttabnuue 1 mpencraBieHbl pe3yibTaThl U3YYEHUSI BCXOXKECTH CEMSH COU MPH ONTHUMAalIbHBIX
YCIIOBUSIX U TOHWKEHHBIX TemmepaTypax. [lpu onTumanbHbIX ycnoBusx (tepmoctat 25°C) mydmue pe-
3yJbTATHI TTOKA3aJIM TIEPBHIE TPU T'€HOTHUIIA C MIPOIIEHTOM Tpopociux ceMmsH oT 83,3% mo 95,6. DHeprus
IPOpPAcTaHus y MEPBBIX JBYX T'€HOTUIOB Takxke Oblia BhiIe 80-87,8%, XOTs U HEe OYEHb BHICOKast. Y cop-
ta Deia sneprus npopacranus Obi1a 46,7% B ONTUMAIBHBIX YCIOBHSX, YTO MOXXHO OOBSCHUTH OOJIBIITUM
KOJIMYECTBOM TBEPIOKaMEHHBIX ceMsiH. [Ipu Gosee MIMTEeThbHOM HaXOXKIEHUU CEMSH BO BIQXKHBIX YCJIO-
BUSIX MPOLEHT IPOPOCIINX CEMSH Y ATOTO COpTa MOBbICKIICS A0 83,3% mpy ONTUMAIBHBIX YCIOBUSAX U A0
64,4% mpu ctpeccoBsix ycaosus (6 °C, Ha 21 nens). CpenqHsis AJiMHA KOPEIKa, KaK €Ile OJHOro MoKa3a-
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TEJIE BCXOXKECTHU CEMSH, y 3TUX TPEX COPTOB Takke Oblia HanbOousbiield. Y3 momydeHHBIX JaHHBIX CIEIy-
€T, YTO JJIs [I0CEBA B YCIIOBUAX IOHMKEHHBIX TEMIIEPATYP CIIELYET UCIOJIB30BAaTh CEMEHA TOJIBKO IIEPBO-
ro Kjacca.

Tabnuua 1. Pe3ynbTaTsl H3ydeHUs: BCXOKECTH CEMSIH COM MPU ONTUMATBHBIX
U CTPECCOBBIX YCIOBUAX

OnTtumainbsHbie ycioBust 25° CtpeccoBbie ycimoBus , 6 °C,

N C, na 3/7 neHp Ha 6 /21 nenn

I'enorun OHeprus BcxoxecTs, DHeprus Bexoxe- | Cpemasis
popacTaHusi, % npopacranusi | ctb ,% JUTHHA
% % KOPEIIKOB,
MM

1 |(benocHexka x Xapwk.1327) xLada 87,8 95,6 27,8 70,0 (6,4

2 |Glia x Dorinta 80,0 88,9 20,0 68,9 16,2

3 |Deia 46,7 83,3 16,7 64,4 16,1

4 |Aura x Amelina 67,8 75,6 11,1 61,1 43

5 |(bemocu.xXapek. 1327) x Lada 26/19 72,2 81,1 3,3 55,6 (4.8

6 |(Glia x Dorinta) x Nadejda 72,2 80,0 3,3 51,1 |53

7 |Aurax Amelina 84/19 84,4 87,8 17,8 53,3 |5.8

8 |Glia x Dorinta 61/19 55,6 62,2 14,4 50,0 2,1

[Ipencrassier uHTEpEC, KaK MOBEAYT Ce0sl Pa3IMUHbIE TEHOTHIIBI [10CIIE UCTEUEHHSI CTPECCOBBIX YCIIO-
BUIL. DKCIIEPUMEHT MPOBOAMIICS C LIENBIO BBIACIEHHS T€HOTHUIIOB CIOCOOHBIX MPOPACTaTh B YCIOBHSIX TMOHU-
YKEHHBIX TEMIIEpaTyp, KOTOpbIE HAOIIOIAOTCS B YCIIOBUSAX MOJIJIOBBI B KOHIIE MapTa - HayaJle arpers Mecsla.
B npuponHbIx ycIOBHSIX OOBIMHO IO MCTEYEHHUIO 3 HENeNlb MOYBa HArpeBaeTCs, M CO3/IAIOTCS YCIOBHS IS
HOPMAJIBHOTO MPOPACTaHus ceMsiH. B Tabiuiie 2 npeacTaBieHbl pe3yabTaThl BEDKUBAEMOCTH CEMSIH COU TIOCTIE
MpOpaIlMBaHUs MPH MOHMKEHHBIX TEMIIEPATYPaX U 3aTEM MEPEBEICHHBIX B ONITUMAIBHBIE YCIIOBHS.

VY nepBbIX IByX TEHOTHIIOB TAK)KE COXPAHMIIOCH JIMIUPYIOIIEE MMOJIOKEHNE B JIMHEWKE N3YUYEHHBIX COp-
ToB. KoHeunas Bcxoxects gocturia 91,1-92,2%. [lo npusHaky, KOppeTUpyIOIIEMY C BCXOKECTBIO, CPETHSIS
JUTMHA Koperika, 3Tu Ba reHotumna Glia x Dorinta u (benocuexxka x Xappk.1327) x lada Taxoke mokazanu Jryd-
1IMe pe3yabTaThl. ITO CBUAETENLCTBYET O TOM, UTO HAXOMSACh B CTPECCOBBIX YCIOBHUSIX CEMEHA, HE MOTEPSIIH
BCxokecThb. ClieIoBaTebHO, TIOCEB B PAHHKUE CPOKH HE CTOJIh PUCKOBAH M3-3a TOTEPU BCXOXKECTH, TaK KaK MPH
HACTYIUIEHUN ONTUMAIIbHBIX TEMIIEPATYP, PAHHEE HE B3OLIE/IIINE CEMEHA JOBCXOAAT. XOTS HEPAaBHOMEPHOCTb
BCXOJIOB TAaKKe HE JKeNaTeIbHa, TaK KaK MPUBOJIUT K HEPABHOMEPHOMY Pa3BUTHIO M CO3PEBAHUIO.

Tabnuua 2. Pe3ynbTaThl BCXOKECTH CEMSH COH MOCIIE CTPECCOBBIX ycinoBuil B Tedenun 21 must (6°C ),
nepeHeceHHbIX B ontuMaibHblie yenoBus (20 °C) Ha 7 neHb

No I'enotun Bexoxects, % | CpenHsisi ATMHA KOPEITKOB, CM
1 | (Glia x Dorinta 2/19 92,2 7,9

2 | (benocHexka X Xapbk.1327)x lada 91,1 7,2

3 | S-4 x Nadejda 3/19 90 6,1

4 | Aura x Mida 29/19 88,2 5,8

5 | (Glia x Dorinta)x Nadejda 56/19 87,8 6,8

6 | Aura x Amelina 84/19 87,8 55

7 | Anugka x Portage 30/19 84,4 5,4

8 | Aura x Mida 4/19 82,2 4.6

9 | Deia 81,1 5

Crnenyrouuii 3KCEpUMEHT OBLI 3aJI0KEH C LeNbio 0oJiee KeCTKOro MpoBeleHust oTdopa Ha
XO0JIOZ0YCTOWYMBOCT ¢ TemnepaTypoil 4°C B kiaMMoKamepe Ha mpoTspkeHuu 21 mus (tabmuua 3). [lpu
ONITUMAITLHBIX YCIIOBHUSAX BCXOXECTh OblJIa B OCHOBHOM XOpOIIIasi, 32 UCKIIOUYEHHEM HECKOJBKHX T'eHO-
TUIIOB, KOTOpasi OOBSICHAETCS HaIMYUEeM TBEPIOKAMEHHBIX ceMsH. [Ipy MOHM)KEHHOM TeMIepaTypHOM
pexume 4°C BcxoxkecTb ceMsiH Ha 21 jeHb ObUla OYeHb HU3KOHM. Y mydmiero copta Albisoara mporeHT
popocux ceMsiH ObuT Ha ypoBHE 10%, a MHOTHE TEHOTHUIIBI UMK HYJIEBYIO WK 1-2% BCXOXKECTh. DTH
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e 00pasibl ObLTH MEpeBEICHbl Ha CIEAYIOIIUNA PEeXUM MpopaliuBaHus Ha 9 THEH mpu Temmeparype
8°C. Ilpu Takoil TemmepaTrype MpPOLEHT MPOPOCIIUX CEMSH pe3Ko Bo3poc W aoctur 91,1% y copra
Albisoara u y reHoruna u3 rudpuanoi nmonymsuun (benocuexka x Xapskobckast 1327) x Lada mocrur -
72,2%. CpenHsisi JJIMHA KOPELIKOB TAK)KE 3HAYUTEIBHO BO3POCIIA.

Ta6J'II/II_[a 3.Pe3y.]H>TaTH N3YUYCHUS BCXOXECTU CEMAH COU ITPU OIITHUMAJIBHBIX M CTPECCOBBIX YCIOBUAX

OnTumajibHble ycaoBus 25° CrpeccoBble ycJIOBUS
C, na 3/7 nenn
N I'enoTun OHeprus BexoKecT BcexoxkecTh, | BexoskecTb, Cpenuss LHHA
NpopacTaHusl, % % npu 4°C, | % npu 8°C, KOPEIIKOB, MM
% Ha 21 neHnb Ha 30 neHnp i
1 Stefanel 72,22 81,11 2,2 46,6 6,7
2 Clavera 84,44 93,33 11 62,2 7,56
3 Laduta 96,67 97,78 0 45,6 6,32
4 Nadejda 66,67 90 0 52,2 8,11
5 K-003 95,56 96,67 11 63,3 7,21
6 (ben.xXapsbk. 58,89 82,22 2,0 72,2 8,05
1327)xLada
7 Deia 58,89 82,22 0 56,7 8,18
8 Glia x Dorinta 83,33 96,67 0 44 .4 7,13
9 Aura x Amelina 58,89 67,78 0 43,3 7,2
10 | Albisoara 96,67 98,89 10 91,1 9,35

Tabnuna 4.@akTopraIbHBIN aHaIN3 BapHaOeIbHOCTH MPOLIEHTA IPOPOCUINX CEMSH U CPEIHEN JUINHBI
IIPOPOCTKOB IIPU Pa3IMYHBIX TEMIIEpaTypax

% TIPOPOCIINX CeMSTH TPU Pa3TNIHBIX Cpenssist [yTMHA TIPOPOCTKOB, MM
TeMIepaTypax
UcTounuk CreneHsn CymmMma Bxiag B uctou- Cymma Bxkiag B HICTOYHUK
BapuabeIbHOCTH cBOOOJBI | KBagpaTOB | HHUK Bapuadelib- | KBaJApaToB | BapuadeIbHOCTH,%
HocTH, %
I'enorun con 9 1023,6* 3,4* 336,43 5,2*
Temnepatypsl 2 23848,2* 95,4* 57,81 89.6*
T'enorun x 18 159,6 0,05 297,42 4.6*
TemnepaTypsl
OcTaTouHbIe 60 193,9 0,65 33,40 0,6
3 HEeKTHI

Tabnuia 5.BapraGenbHOCTh M HACIEAYEMOCTh KOJIMUYECTBEHHBIX IPU3HAKOB Y CEMSIH COM

[Mapametp % TPOPOCIINX CEMSIH IIPH Pa3INIHbIX TeMIepaTypax JimHa mpopocTKOB
G% 276,57 101,01
G%n 470,47 134,41
h? 0,587 0,751
PCV,% 59,95 79,33
GCV, % 45,96 68,79
PCV,%-GCV,% 13,99 10,54

®daxTopuanbHbIil aHanu3 BapuadbenbHocTy (Tabn.4) mokaszan, 4To Ha MPU3HAK XapaKTEPU3YIOIINN
BCXOXKECTh CEMsIH, T€HOTHUIl BHOCHT CYIIECTBEHHBIA BKIaA B mpenenax 3,4%. M3Menenue teMmeparyp-
HOro (haKTopa Ha ATOT NMpU3HaK BiusgeT Ha 95,4%. B3aumozeiicTBre reHOTUIT X TeMIEepaTypa He BIUSIOT
Ha U3MEHYHMBOCTD 0 ITOMY MpHU3HaKy. Ha BapuaOenbHOCTh TpHU3HAKA CPEIHSS JUIMHA KOpEIlKa, Kak
TCHOTHII, TaK W TEMIIepaTypa M UX B3aUMOJICHCTBUE OKA3bIBAIOT CYIIECTBEHHOE BiIHsIHHE. [lo-TIpekHEeMY
HauOOIBIINK BKIIAJ B BApUaOENbHOCTh MPU3HAKA OKA3bIBAET TeMIleparypa u coctaniseT 89,6%.

Ycranosneno, uro renerudeckas (G2g) u penorurnmyeckas (G2ph) Baprabenb-HOCTh MIPH PEAKIIAN
TEHOTHUIIOB COM HA TeMIIEpaTyphl 3HAYUTEIBHO BBIIIE IS MPU3HAKA MPOLIEHT MPOPOCIINX CEMsIH, YeM Ha
npu3pak JymHa npopoctka (Tab.5). Koaddumment nacnemyemoctr B mmpokoM cMbicie cioBa (h2) Obi1 Ha
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Cpe/IHEeM YpOBHE WM HEMHOTO BhIIle Y 06oux mpu3HakoB (0,587 u 0,751). To TOBOpPUT O TOM, 4TO OTOOp Ha
XO0JIOI0YCTOMYMBOCTD BO3MOKEH IO 3TUM MpHu3HakaM. 1o npusHaky cpenHsisi iHa MPOPOCTKa HEMHOTO 00-
nee 3pdekTuBeH, YeM Mo MpU3HAKY MPOICHT Mpopociux ceMsH. Paznura mexny ¢penorunmueckum (PCV) u
reHotunyeckuM kKodddurmentom Bapuanyu (GCV,%) Takke CBUAETEIBCTBYET 00 3TOM.

BriBoabl
Takum o0Opa3om, B pe3yibTaTe MPOBENEHHBIX UCCICAOBAHUN OBLUIO YCTAHOBIEHO, YTO IIPH IMPO-
pammBaHuu cemsH rpu temmneparype 4°C or6op Oonee xectkuii u 6onee addextuBeH. [loceB B panHue
CPOKH BO3MOXKEH, TaK KaK CEMEHA COHM COXPAHSIOT BCXOXXECTh NPU MOHIKEHHBIX TEMIIEpaTypax, W MpU
MOBBIIICHUH TEMIEPaTyphl y JYUIINX COPTOB JOCTHTAaeT BCXOKECTH, XapaKTePHOM AJisi ONTHUMAalIbHBIX
YCJIOBUHU.

UccnenoBanns mpoBeneHsl B pamkax mpoekta [ocymapcrsennoit I[Iporpammer  20.80009.7007.04
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Jlureparypa

1. 3EJIEHIIOB C.B., MOHIHEHKO E.B.,BYBHOBA JLA. 3EJAYHIIOB B.C. Hekoropsie acnekTh
YCTOMYMBOCTH PACTCHHH K OTPHUIATEIHHBIM TEMIIEpaTypaM Ha IMpHMEPE COM W MACIWYHOTrO JhHa B:
Macnuunvie xyaomypul. Hayuno-mexnuueckuii Owoiemens Bcepoccutickozo  HAYYHO UCCAE008AMENbCKO20
uncmumyma macauunvix Kyaomyp.-2018.- Bem.2 (174).- C. 55-70.

2. XYUEHKO A.A. AnantuBHas cucTeMa CENeKIIMU PacTeHUi (3KOJIOro-TeHeTHYeCKne  OCHOBBI). — M.: U3n-
Bo PYJIH u «Arpopycy, 2001. — T. 1. — C.904, 1154-1156, 1161-1172, 1172-1177.

3. ®EJOTOB B.A., TOHUYAPOB C.B., CTOJISIPOBO.B., BAIIIEHKO T.I'., LIEBYEHKO H.C. Cos B Poccuu.
B: Aeponuea Poccuu, M: 2013. — C. 258-264 .

4. JIVKOMEL] B.M., BOUKAPEB H MU., 3EJIEHLIOB C.B., MOIIIHEHKO E.B. Co3manue copToB cou ¢
paclIMpeHHON ananTtaiueil K u3MeHsomeMycs: kmmary 3amnagnoro IlpenkaBkasbs. B: Tpyowr Kybanckozo
eocyoapcmeennozo azpaproco yHusepcumema. — 2012, —T. 1. — Ne 35, — C. 248-254.

118



SECTIA IL Principii si procedeee de majorare a si cuantificare a variabilitatii ereditare

CzU:577.21 https://doi.org/10.53040/gpph7.2021.31
MOLECULAR PROFILE OF THE D. melanogaster MUTANT GENOTYPE w!!18
IN THE PRESENCE OF VARIABLE AMOUNT OF DEUTERIUM (D)
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Abstract
The Drosophila melanogaster w'!® mutant line was used to identify the effect of deuterium (D)
on DNA synthesis. D concentrations ranged from 30ppm to 96.89% (low and very high amount respec-
tively). Five generations of flies were bred on culture media prepared with 6 concentrations of D. For
each generation the DNA was analyzed, and its variability was established. The results showed a small
involvement of D in the successive synthesis of nuclear DNA.
Key words: D. melanogaster mutant genotype w''!8: molecular profile; Deuterium presence

Introduction

In nature the stable isotope of hydrogen namely deuterium (D) is present in very small amounts
(135-150ppm). In artificially produced water the amount of D could be smaller as in depleted water
(DDW, below 130ppm) or higher as heavy water (HW, over 200ppm). The D importance aroused when
different positive or negative biological processes were discovered.

The most important results are cancer treatment (1, 2, 3) UV radiation protection (4) and plant an-
imal and insect improvement (5). The background of D influence is still not clarified. Based on the known
data, we have followed the influence of different D amount to organism evolution, cell division and the
nuclear DNA.

The main goal was to establish the modifying influence of D upon nuclear DNA to drosophila’s
offspring which have grown in media with suboptimal, optimal (as in nature) or very high amount of D.

Materials and Methods

Biological Material. The mutant strain w8 of D. melanogaster was used. The fruit flies were grown
in the laboratory conditions at 25°C and 60-75% humidity on standard medium prepared in different solutions
with variable amount of D. In the growth media the D concentration was: low (30ppm), 140ppm as in our lab
and high 500ppm, 2.07%, 13.26% and 96.89% (1% =10.000ppm). The D depleted water was produced at the
National Research-Development Institute for Cryogenic and Isotopic Technologies ICSI Ramnicu Valcea;
heavy water with a concentration of 96.89% was produced by Drobeta Turnu Severin Plant.

Working Method. The DNA extraction was done in three replications based on the modified Doyle
and Doyle method (6). Amplification of DNA samples eas done with RAPD (Random Amplified Poly-
morphic DNA) and ISSR (Inter Simple Sequence Repeats) primers. The DNA extracted from each vari-
ant/generation was amplified successively with 4 RAPD and 8 ISSR primers (Table 1). The DNA frac-
tioned into the gels was read with VisionWorks®LS (UVP England). The dimensions for all detected
fragments were established in comparison with the fragments of the molecular weight marker.

Table 1. The ISSR and RAPD primers used in experiment

No. ISSR Sequence of primers | No. | RAPD | Sequence of primers
(5°-3°) (5°-3°)
1 | UBC807 | (AG)sT 1 |P1 ACACAGAGGG
2 | UBC808 | (AG)sC 2 | P16 TCGGCGGTTC
3 | UBCB20 | (GT)sC 3 | P17 CTGCATCGTG
4 | UBC853 | (AG)sYT 4 | OPW19 | CCATTCCCCA
5 | A2 (AC)sTG
6 | A7 (AG)1oT
7 |A13 (GT)sCC
8 |Al7 (GTG)sGC
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Results and discussions

A number of 211 different alleles were identified (151 generated by ISSR markers and 50 by
RAPD markers), with an average of 17.6 alleles/primer.

The genetic similarity was high for the individuals of different generations, even if they grew up
on culture media with different concentrations of deuterium their (Fig.1).

The dendrogram highlights two main groups, labeled A and B. The group A includes the G1 and
G2 generations. Group B is divided into two subgroups: the first subgroup (B1) includes the G3 and the
second one (B2) include G4 and G5.

Whether the distribution of variants and generations was random in the dendrogram of each pri-
mer, the one that cumulates the ISSR and RAPD primes DNA profile showed an orderly distribution by
generations and in each of them by 6 concentration of D.

The ISSR and RAPD dendrogram pointed out high genetic similarity of each generation of w
individuals. The DNA of each generation that grew up on media with small normal and high concentra-
tion of deuterium formed a cluster.

In each cluster branch the natural D amount (140ppm) was the start point. The artificial concentra-
tions of 30ppm and 500ppm D occupied in all clusters the second and the third positions.

In G1-G3 the number of branches in the cluster was constant 6. Due to the lethality of individuals
raised on medium with high D concentration 13.2622% the G4 have had five branches.

Noteworthy is the positional instability of the DNA formed in the presence of the concentration of
2.07% D

The molecular profile of the descendants in G3 was arranged in correlation to the D concentration:
from 30ppm to 96.89%.

It seems that after 3 generations of development on the same D content the molecular pattern of
the DNA is willing according to the D concentration.

1118
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Fig. UPGMA clustering of w8 lineage using ISSR & RAPD primers

G3 is the critical point at which individuals adapt their molecular profile to "unusual” living condi-
tions.

The descendants of different generations, even if they grew up on medium with different concen-
trations of deuterium, had a high genetic similarity.

The correlation coefficients between ISSR and RAPD primers concerning to the genetic similarity
of w8 descendants was high and significant passing p 0.001.
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The variance overall value pointed out a genetic low variability inside of the generation and high
between generations. The F test concerning the bands of the primers were without significance for G1 and
G2 and were significant for all variables starting with G3 (p<0.01).

Discussions:

This paper was focused on the “changes” of DNA in the mutant genotype D. melanogaster w
under the influence of the variable amount of D.

In the literature there are no works with which to compare our own results.

The UPGMA dendrogram clusters pointed the root position of the tree between groups A and B.
The clades position showed the evolution of the individuals from each generation. Genetically, group A is
the oldest. It is natural for such a turning point to appear in which individuals get adapted their entire cel-
lular and informational activity to a new environment, the presence of D, which leads to a modified evo-
lutionary line. Such an adaptive behavior was described in the disruptive selection for different new envi-
ronment (9, 10).

Compared to the DNA formed by flies under normal evolutionary conditions (140ppm), the used
ISSR and RAPD primers showed that there are no significant changes in the molecular profile up to G3.

The descendants of 13.2622 %D were affected by sterility and didn't generate new offspring’s.
The G4 parents from 500ppm, 2.07% 96.89% D survived without capability to do successors. We sup-
pose that very high concentrations of D did not produce significant changes in the molecular profile of
DNA but induced incompatible cellular modification with life.

The major difference, which led to the fracture of the molecular profile in two distinct cluster
groups, occurs in G3, which was also found in the phenotypic analysis of descendants (11).

Based on the reduced survival of females, we considered that the earliest and most important dis-
turbances occur in ovogenesis. Significant but undirected changes between the genders indicate reduced
ability of D to alter the evolution of the X and Y chromosomes. In general, low concentrations of D have
improved phenotypic parameters, viability, motility and fertility, which is a definite support for the use of
DDW in human and animal life and therapy. Almost all biological processes were repressed when D con-
centrations were high. Even if in the ontogeny and organogenesis of the adults of the w8 line abnormal-
ities were observed in their molecular profile, no fundamental changes were noticed.

In the 5 successive generations there were not observed mutants as it was suggested by Bartel and
Varshavsky (1988; 12).

1118

Conclusions

The organized experiment did not meet our assumption.

The tree's root is positioned between the 2 groups, from the genetically point of view group A is
the oldest.

Molecular determination indicated almost the same molecular model in each generation.

No detectable change in the DNA profile of w!'!8 genotype was found due to D accumulation

Even if in the ontogeny and organogenesis of the adults of the w!!® line abnormalities were ob-
served in their molecular profile, no fundamental changes were noticed.
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Abstract

A possible relationship between the approaches of adaptive crop production and precision agriculture
to produce environmentally friendly lines and varieties with high adaptive potential and productivity is
shown. In recent decades, more and more attention has been paid to technogenic and biological systems of
farming, based on the ecologization and biologization of the intensification processes of adaptive crop produc-
tion. Such approaches are precision agriculture (PA) system and QTL analysis. The use of these approaches
allows not only to ensure a sustainable increase in productivity through the combined use of the advantages of
precision agriculture and molecular genetic assessment, including the creation of new forms and varieties re-
sponsive to agricultural practices of PA, but also to neutralize the negative impact of abiotic and biotic envi-
ronmental factors limiting the size and quality of the crop as well as plant productivity.

Key words: adaptive crop production, precision agriculture, QTL analysis, bread wheat

In accordance with the fundamental principles of adaptive crop production, developed by acade-
mician A.A. Zhuchenko [1], the strategy of biological adaptation of cultivated plant species is implement-
ed at different levels of development of living matter (molecular, subcellular, cellular, organ, organismic,
population, species, biocenotic, biospheric) and is achieved using different mechanisms (genetic, bio-
chemical, physiological, morphoanatomical) [2], the ultimate goal of which is to ensure a sustainable in-
crease in the size and quality of the crop based on increasing the potential productivity and ecological sus-
tainability of varieties of cultivated crops and agrocenosis.

Modern agriculture is one of the most knowledge-intensive sectors of the economy. In this regard,
in recent decades, more and more attention has been paid to the so-called high-precision (precision) agri-
culture, based on the use of high technologies (telecommunications, information and satellite navigation
systems for data collection and processing, etc.). With the help of such a system and special equipment
(seeders, fertilizer spreaders, sprayers, combines, etc.), precise sowing of seeds, application of fertilizers,
pesticides and biologically active substances is carried out, which gives a great economic and environ-
mental effect. It is obvious that the system of high-precision (precision) agriculture incorporates all the
centuries-old and modern experience, including adaptive in time and space, the placement of cultivated
plant species and varieties, i.e. the use of systems and developments in adaptive crop production. At the
heart of high-precision agriculture and varietal agricultural technology, the most important component of
the first, is the adaptive use of natural, biological, technogenic, labor and other resources [1]. It is in the
interconnection of the use of technologies and approaches of adaptive crop production and high-precision
agriculture that resource efficiency, environmental protection, reliable environmental sustainability and
profitability of agricultural production at the present stage of its development can be ensured.

It should be noted that varietal agricultural technology is based on the management of plant modifica-
tion variability, i.e. is determined by the specificity of the adaptive reactions of each variety (genotype) at dif-
ferent stages of ontogenesis, as well as the nature of the correlations (positive and negative) between the com-
ponents of potential productivity and ecological stability. In cases of using multi-line and synthetic varieties,
as well as mixed crops, it is necessary to assess the influence of agrotechnical methods and on the change in
the genotypic structure of the corresponding agrocenoses. As the number of environmental factors, regulated
by agrotechnics and agro-technologies, increases, it is necessary to create varieties with a higher level of re-
sponsiveness to these factors [3]. Studying the nature of adaptive reactions of different varieties, one should
distinguish between the ecovalence of independent and functionally related traits. In this case, the coefficients
of variation (Cy) and correlation (Rp and Rg) can be used both in breeding and in programming the yields of
agricultural plants, including the development of varietal agricultural techniques and agricultural practices [5,
6], including the system of precision agriculture.
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It is especially important to develop varietal agrotechnics for agroecologically specialized varie-
ties and hybrids, which differ in narrow limits of adaptation to varying environmental conditions. Moreo-
ver, the size and quality of the yield of such varieties varies more strongly not only as a result of weather
fluctuations, but also depending on the level of agricultural technology and agricultural practices. This
explains the situations when technogenic-intensive varieties are less productive than local varieties in un-
favorable soil, climatic and weather conditions, as well as with limited opportunities for optimizing envi-
ronmental conditions through fertilizers, ameliorants, pesticides, irrigation, etc. Therefore, when develop-
ing varietal agricultural techniques and agricultural practices for their use in the system of precision farm-
ing for each variety and hybrid, it is important to identify the specifics of the “critical” periods of onto-
genesis, as well as the phase of the greatest responsiveness to regulated environmental factors. For exam-
ple, the mechanisms of increasing plant tolerance are often associated with growth retardation and even
its complete cessation [1, 6], therefore, plant growth management is one of the main tasks of varietal agri-
cultural technology and therefore the system of precision agriculture as well. It is precisely by the meth-
ods of agricultural technology that it is possible to significantly weaken the daily fluctuations of growth
processes and, due to this, the size and quality of the crop, which, in fact, is observed when using agricul-
tural methods of the precision agriculture system [8, 9]. It is also important to take into account that many
agricultural practices and agricultural techniques, as an integral part of precision agriculture, aimed at en-
hancing growth processes (application of increased doses of nitrogen fertilizers, ameliorants, irrigation,
etc.), can contribute to a decrease in plant resistance to the action of abiotic and biotic stressors. There-
fore, at the same time, the features of the dynamics of growth and development of plants (variety, geno-
type), as well as architectonics, are used as the most important component of varietal agrotechnics of pre-
cision agriculture in the design of adaptive agroecosystems and agricultural landscapes. This approach
will allow not only to significantly increase the optimization, but also the regulatory role of technogenic
factors and the system of precision agriculture as a whole.

At the same time, it should be noted with certainty that attempts to reduce high-precision agriculture
only to the use of technical means, including new information systems, are untenable in principle. First of all,
high-precision agriculture is an adaptive-differentiated use of all the most important natural, biological and
man-made factors that determine the value, quality and timing of crop production. Therefore, high-precision
agriculture involves the use of information technology, data of remote active and passive sensing, robotic de-
vices, special agricultural equipment with the obligatory monitoring of the growing conditions of each crop,
each variety of each plant species. In this regard, the adaptive-differentiated use of chemical-technogenic fac-
tors of intensification of crop production acquires special significance and meaning, providing a differentiated
and at the same time integrated process of managing the growth and development of plants in accordance with
their biological needs in specific ecological-geographical and soil-climatic conditions.

To date, numerous data have been obtained indicating the specificity of the reaction of various varie-
ties (genotypes) to the action of environmental factors. So in the works of Lvov (1930), Pryanishnikov (1955),
Harvey (1939, 1941, 1956), Butkevich (1947), Brezhnev (1950), Skazkin (1961), Balashov (1065), Godunova
(1967) and others show the specificity responsiveness of varieties and hybrids of different crops to irrigation
and fertilization (doses of N, P, K and their ratio, timing of application, etc.) (cited from [5]). For example, the
varietal specificity of tomato responsiveness to changes in environmental conditions manifested itself in terms
of both yield and average fruit weight, the ability to set fruits in high and low temperatures, the content of dry
substances, sugars and vitamin C in fruits, etc. [5, 6]. If tomato varieties Sibirskiy early ripening and Gruntovy
gribovskiy turned out to be very responsive to micronutrient fertilizers (yield increase was 59-150%), then in
Sibirskiy shtambovy variety under the influence of the same factors the yield changed by only 3-23%. The
differences between different varieties of beans in the efficiency of using absorbed nutrients reached 44% for
nitrogen, 72% for phosphorus, and 100% for potassium. In favorable years, the productivity of the barley vari-
ety Ganna Loosfdorfskaya increased by 2-2.5 times due to the NPK application, while in the variety Yuzhny -
only by 15% [1, 3, 5]. The influence of nitrogen fertilizers on the size and quality of the yield of different vari-
eties of winter wheat was demonstrated in the experiments of Sandukhadze and colleagues [7].

Today, the main agrotechnical measure, during which the most effective use of agricultural tech-
nologies of precision agriculture is carried out, is the introduction of mineral fertilizers and agrochemi-
cals. This is due to the following factors:

124



SECTIA IL Principii si procedeee de majorare a si cuantificare a variabilitatii ereditare

- a high degree of anthropogenic impact on the environment of agrochemicals in the case of their
excessive application in certain areas of the field (excluded with differential application);

- the high cost of agrochemicals (with differentiated application, it can be significantly reduced);

- developed technical base of agricultural machinery, primarily imported for the differentiated ap-
plication of liquid and solid mineral fertilizers and agrochemicals;

- the emergence on the market of software, on-board computers and navigation aids (GPS /
GLONASS receivers), which allow to create spatially oriented field maps with high accuracy and control
the differentiated application of fertilizers and agrochemicals in real time;

- the appearance on the market of sensors that determine the nutritional deficit of agricultural
crops, and software for the formation and implementation of agricultural practices in the system of preci-
sion farming.

However, all of the above requires the involvement and close attention in relation to the creation of
genotypes, lines and varieties that are responsive to the proposed and ongoing agricultural practices, and
purposefully created for their application in the system of precision farming.

That is why breeding and agro-technical programs aimed at increasing the potential productivity and
ecological sustainability of agroecosystems should be integrated. In this regard, according to academician
A.A. Zhuchenko [3], the most effective, especially in terms of resource efficiency and environmental safety, is
the genetic improvement of plants, i.e. creating a situation when, according to N.I. Vavilov, "the genotype
dominates the environment" [cit. according to: 3]. Since a prerequisite for the development and use of varietal
agricultural technology in the precision agriculture is knowledge of the variability features of economically
valuable traits of each variety under the influence of both regulated and unregulated environmental factors, the
development of methods and approaches for the purposeful creation of such varieties. One of the approaches
that can be used to achieve these goals is the mapping of chromosome loci responsible for the manifestation of
economically valuable traits, including those determining the growth and development of agricultural plants,
as well as those associated with the identified loci of reflection indices.

At the Agrophysical Research Institute during 2009-2019 experiments were carried out to identify
the number and establish the exact localization of quantitative trait loci (QTL) involved in the physiologi-
cal and genetic process of the implementation of complex agronomically important traits in spring bread
wheat (Triticum aestivum L.) introduction of nitrogen fertilization [4]. The efficiency of assimilation of
nitrogen fertilizers is a complex trait controlled by many genes, which depends on the genotype-
environment interaction. Determination of the effect of nitrogen fertilizers on various genotypes is one of
the most promising approaches for achieving high plant productivity. In order to improve the consump-
tion properties of nitrogen fertilizers, in addition to the conditions and quantities of fertilizers applied, it is
necessary to take into account not only the genotype of the crop, but also the effects of the environment,
as well as the interaction of these three factors.

Quantitative and qualitative changes of the physiological and biochemical intracellular composition
and the internal morphophysiological structure of leaves under adverse conditions and also during plant adap-
tation to growing conditions are accompanied by changes in their optical characteristics. The direction and the
level of such changes characterize the physiological and genetic resistance of plants and allow researchers to
study the mechanisms of their response to the action of stress factors. Registration of optical characteristics,
such as the diffuse reflectance spectra of laminas represents a noninvasive method and can be performed in
both contact or remote modes.

Using the QTL mapping method provides the ability to identify the genetic control of quantitative
traits and genes that control complex traits. A variety of QTLs have been identified at low and high doses
of nitrogen nutrition under different growing conditions in different crops. However, prior to our study,
not a single study was carried out in which the identification of genetic determinants that determine the
manifestation of quantitative traits responsible for the absorption and efficiency of nitrogen fertilizers use
under controlled conditions of an agroecobiopolygon was carried out. As a result of the studies, it was
found that the variation in the manifestation of agronomically significant traits under strictly controlled
conditions of the agroecobiopolygon in the same genotypes of the lines of the mapping ITMI population
was significant for some parameters of the QTL analysis and depended on whether or not the wheat plants
were fed with nitrogen fertilizers [4 ]. Also, for the first time, the QTL mapping of the diffuse reflection
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indices of the leaf blade was carried out, which determine the chlorophyll content, the ratio of carotenoids
to chlorophyll, the photochemical activity of the photosynthetic apparatus, the content of anthocyanins,
the measure of light scattering by the leaf, as well as the area of the assimilating leaf surface and grain
productivity indicators of spring bread conditions of the regulated agroecosystem of the biopolygon in the
absence and with the introduction of nitrogen fertilization. Obtained in our study results [4] indicate that
the used noninvasive optical methods provide a possibility to evaluate photosynthetic intensity in plants
and can be applied for selection of the promising wheat genotypes. These methods can be used in the
field, though they are the most efficient under controlled conditions of agroecobiological testing grounds.

They provide a high throughput analysis of phenotypical traits as well as the study of relationships be-

tween the phenotype and genotype and their variability during realization of the evolutionary adaptive

and physiology and genetic interaction between the genotype and environment.

In general, according to the results of the analysis, we can conclude that, firstly, the manifestation
of the QTLs identified in a regulated agroecosystem may or may not depend on environmental conditions,
but the estimated quantitative traits interact and correlate with each other; second, more than one QTL can
exist in one chromosome locus, determining two or more traits, forming blocks of evolutionarily co-
adapted genes; and, thirdly, the results obtained in this study can be used in the study of physiological and
genetic mechanisms of the realization of the studied traits and for carrying out marker-assisted selection
in wheat, as well as for the purposeful creation of lines and varieties suitable for their use in the system of
high-precision agriculture with the purpose of increasing the economic and environmental efficiency of
the latter.
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Abstract

Triticale is an important cereal crop grown throughout the world. Research showed that the regen-
eration of young plants from mature embryos triticale depended on genotypic characteristics. The fre-
quency of callusogenesis varied depending on the genotype and was: 188 TR5027 - 80.19%, Ingen 93
standard - 92.02% and Ingen 35 - 98.45%, and the frequency of rhizogenesis compared to embryogenesis
proved to be high and constituted on average 57.35%. Only in 34.53% of the morphogenic callus, the de-
velopment was of the embryoid type. The average frequency of regeneration was 35.07%. The dispersive
analysis of the obtained results shows a significant influence of the genotype in establishing a positive
callusogenetic response (P <0.001), the influence power being 76.04%.

Key words: triticale, calus, calusogenesis, morphogenesis, plant regeneration.

Introducere

Directia principala de cercetare este dictatd de necesitatea actuala si de viitor a tarii in asigurarea se-
curitatii alimentare [1]. Crizele climaterice, energetice si alimentare globale si regionale impun in fata so-
cietatii stiintifice, indeosebi a geneticii si fiziologiei plantelor, mari obiective de a obtine noi cunostinte
fundamentale si aplicate in evidentierea, evaluarea si dirijarea mecanismelor genetico-fiziologice a proce-
sului de productie si de rezistenta ecologica a plantelor, in cazul de fata a triticalelor, prin imbunatatirea
adaptabilitatii la conditiile climatice nefavorabile: cresterea rezistentei la stresul hidric si termic si obtine-
rea de productii sdndtoase [2].

In ultimele decenii, datoriti progreselor genetice obtinute in ameliorare au fost create soiuri mult
mai competitive decat genotipurile actuale de cereale paioase. Aceste soiuri sunt mai bune datoritd
capacitatii ridicate de productie si a unor insusiri agronomice utile (rezistenta la cadere, rezistentd la
conditiile nefavorabile de mediu, umplerea bobului, etc.).

Din punct de vedere tehnic triticalele au o mare capacitate de a se adapta la cele mai diferite conditii
climatice, ceea ce ii conferad incontestabile avantaje fata de alte culturi mai pretentioase la factorii naturali [3].

Importanta culturii de triticale pentru economie este explicatd prin compozitia chimica a boabelor, care
le confera insusiri deosebite de utilizare in alimentatie, In furajarea animalelor, precum si in industrie.

Metodele biotehnologice, prin aplicarea tehnicilor de cultura in vitro reprezinta o cale sigurd pentru
obtinerea unui material biologic liber de agenti patogeni, conservarea resurselor genetice si calea cea mai
rapidad pentru crearea si multiplicarea genotipurilor [4; 5; 9; 10; 12].

Avand 1n vedere aceste aspecte ne-am propus stabilirea unor modalitati de culturd care sa asigure
succesul regenerarii in vitro a unor genotipuri valoroase din punct de vedere agronomic [6; 8; 11].

Materiale si metode

Materialul biologic utilizat in acest studiu a fost reprezentat de 3 genotipuri de triticale din: Ingen
35, Ingen 93, 188TR5027. In calitate de material initial au servit embrionii maturi, care includ cate 120
de embrioni de la fiecare genotip. Embrionii maturi au fost aseptizati in solutie de hipoclorit de Na in
concentratie de 7 % timp de 30 min., apoi au urmat 3-4 spalari repetate cu apa distilata sterild. Embrionii
au fost excizati de pe cariopsa sub lupa binoculard, sterilizati suplimentar si inoculati pe mediul de initiere
a calusului. Ca substrat nutritiv de baza a servit mediul Murashige si Skoog (1962) [7], modificat si
suplimentat cu L-asparagina-150 mg/l, mezoinozitol-100mg/1, glicina—2mg/1, zaharoza-30 mg/l, agar- 7
o/l si reglatori de crestere: 2,4-D acid diclorofenoxiacetic, acid naphtylacetic (ANA) si kinetina (K), BAP
(6-benzilaminopurine) in diverse concentratii si combinatii. Valoarea pH-lui a fost ajustatd inainte de
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autoclavare pana la 5,8. Mediile nutritive s-au sterilizat prin autoclavare, in faza de vapori (10 min), apoi
aerisire (20 min) si sterilizare in conditiile de presiune P= 1 atm si temperatura T = 120°C. Cultivarea s-a
efectuat utilizand boxa cu flux laminar de aer steril. Explantele au fost cultivate la T = 25-27°C la intune-
ric timp de doud saptamani, apoi transferate la lumina timp de 2-3 saptamani.

Experientele s-au efectuat dupa schema analizei dispersionale bifactoriale; in analiza statistica s-a
utilizat pachetul de programe STATGRAPHICS Plus 2.1. Pentru analiza variatiei si determinarea puterii
de influenta a genotipului si interactiunii asupra parametrilor analizati s-a folosit testul ANOVA, iar pen-
tru aprecierea diferentelor semnificative s-a aplicat testul Student.

Rezultate si discutii
In scopul cercetirii proceselor de calusogeneza s-au initiat culturi de calus din embrioni maturi la
toate genotipurile studiate. Diferentierea intensd a explantelor si aparitia formarii calusului pe medii de
cultura au fost observate in ziua a 4-a, ceea ce este in concordanta cu datele din literatura [13; 14]. Forma-
rea masiva de calus a fost observata la a 7-8-a zi. S-a constatat ca, toate genotipurile testate au o capacita-
te destul de mare de inducere a calusului. Frecventa calusogenezei a variat de la 80,19 % (188 TR5027),
92,02 % (Ingen 93 standart) si 98,45 % (Ingen 35) in functie de genotip (fig. 1).

100,00
X M Ingen 35
E B Ingen 93
< 50,00 188 TR
-]
2
3
S 0,00

Genotipul

Figura 1. Frecventa calusogenezei la genotipurile de triticale.

S-a atestat formarea a 2 tipuri de calus. Primul tip de calus este embriogen - compact, structurat,
de culoare gdlbuie; al doilea - neembriogen, apos, de culoare alb - gélbuie.

In pofida faptului ca exista dovezi in literaturd ci, mai intai, se formeaza un calus neembriogen,
care fie ramane calus primar in timpul cultivarii, fie este transformat intr-un tip embriogen [14], s-a ob-
servat ca, calusul neembriogen, pe tot parcursul subcultivarii explantelor, nu a format focare meristemati-
ce si nici nu a fost observatd embriogeneza somatica.

Frecventa morfogenezei depinde de inducerea embriogenezei si rizogenezei. Genotipurile Ingen
35 si 188 TR5027 au format calus embriogen cu o ratd de 34,22% — 40,15%. Un potential morfogenetic
scazut atesta genotipul Ingen 93 - 29,24% (fig.2).
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Figura 2. Frecventa morfogenezei calusului la genotipurile de triticale.
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Evident, acest lucru se datoreaza particularitatilor morfogenezei, care se desfasoara pe calea orga-
nogenezei, cu o predominantd a tipului rizogen.

Frecventa rizogenezei comparativ cu embriogeneza s-a dovedit a fi Tnalta si a constituit in medie
57,35%. Doar la 34,53% din calusul morfogen, dezvoltarea a fost de tip embrioid. Aceasta denota ca, rea-
lizarea morfogenezei este determinatd de caracteristicile genetice si fiziologice ale explantului. Embrionii
somatici care s-au format in calusul morfogen, in procesul de crestere si dezvoltare, au aparut pe suprafa-
ta calusului si au format regeneranti.

Regenerarea stabila a plantelor este o conditie pentru utilizarea practica a culturii in vitro. Frec-
venta regenerarii in medie a constituit 35,07%. Potentialul de regenerare a variat semnificativ in functie
de genotip. Daca la genotipurile Ingen 35 (49,03%) si Ingen 93 (40,70 %), atunci pentru genotipul 188
TR5027 a constituit doar 15,50%, fiind o ratd mica de regenerare (fig. 3).

50

40 "lngen 35 [ lngen 93
30

188 TR
20

10

Regenerare de plantule, %

Genotipul
Figura 3. Frecventa regenerarii de plantule.

Numarul regenerantilor obtinuti din calus morfogen a fost de 0,2 s1 1,3 buc. respectiv. Aceasta se
datoreaza faptului ca un numar mare de calusuri morfogene s-au dezvoltat pe calea rizogenezei, ceea ce
exclude posibilitatea de a obtine plante.

Analiza variantei a facut posibila identificarea factorilor semnificativi care influenteaza calusoge-
neza, morfogeneza si regenerarea. Frecventa calusogenezei, de reguld, depinde de un numar de factori
aleatori. Un factor semnificativ pentru acest indicator este genotipul. Comparand contributia diferitilor
factori si interactiunea lor intre ei, trebuie remarcat faptul ca genotipul joaca un rol semnificativ nu numai
in procesul de calusogeneza, constituind 76,04%, dar determina si capacitatea de regenerare, manifestand
o putere de influenta de 69,15% cu diferente semnificative pentru P < 0,05.

Concluzii
1. Cercetarile efectuate au demonstrat ca initierea calusogenezei si regenerarii de plantule din embrioni
maturi la triticale depinde de caracteristicile genotipice.
2.Frecventa calusogenezei a variat in dependentd de genotip si a constituit: 188 TR5027 -80,19%, Ingen
93 standart - 92,02% si Ingen 35 - 98,45%, iar frecventa rizogenezei comparativ cu embriogeneza s-a do-
vedit a fi Tnalta si a constituit iTn medie 57,35 %. Doar la 34,53% din calusul morfogen, dezvoltarea a fost
de tip embrioid. Frecventa regenerarii in medie a constituit 35,07%.
3.Analiza dispersionald a rezultatelor obtinute, denotd o influenta semnificativd a genotipului in stabilirea
unui raspuns pozitiv calusogenetic (P < 0,001), puterea de influenta constituind 76,04%.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.03 “Valorificarea efi-

cienta a resurselor genetice vegetale si biotehnologiilor avansate in scopul sporirii adaptabilitatii plantelor de
cultura si schimbarile climatice”, finantat de Agentia Nationala pentru Cercetare si Dezvoltare.
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BJIMAHUE XOJIOJOBOI'O CTPECCA HA HEKOTOPBIE IIPU3HAKHA
MNPOCTBIX T'TNMBPU/10B KYKYPY3bI

Knumenxo O.A.
Hnemumym eenemuxu, gpusuonocuu u 3augumst pacmenutl, Kuwunsy, Pecnyonuxka Mondosa
e-mail: oxana.climenco@igfpp.md

Abstract

The purpose of this study was to determine the heritability of certain traits under low temperatures
both at the stage of early plant development and at the haploid level, while identifying potentially stress
resistant and productive hybrids. 14 simple hybrids of the first generation were used as the initial materi-
al. The variability of signs of early development of plants and male gametophyte under low temperatures
was evaluated. The coefficients of heritability of maternal and paternal genotypes under stressful condi-
tions are calculated. A reliable dependence of the variability of the "pollen grain diameter"” trait on the
interaction of parental genotypes with a stress factor is shown. Hybrids Mol7xN6, Mol7xW23,
A285xRf7, XL12xN6, XL12xP101 were the best in terms of the characteristics studied in the experiment.

Key words: maize hybrids, cold stress, pollen.

BBenenune

B nponecce co3nanus ruOpuioB KyKypys3bl, COUETAIOLIUX YCTOMUMBOCTD K XOJ0LY U MPOJYKTHUB-
HOCTb, BEChMa CYILIECTBEHHBIM SIBIISIETCS BBISBICHUE POJIUTEIBCKUX T€HOTHIIOB C BBICOKUMHU K03 duim-
CHTaMU HaCJIeIIyeMOCTI/I KOJIMYCCTBCHHBIX HpI/ISHaKOB B YCJIOBI/IFIX OAaHHOI'O CTpeCCZl Ha JUILJIOUIHOM U
rarionHoM ypoBHsX. CleyeT OTMETHTb, YTO B HACTOSIIEE BpeMs MIACHTHU(PHUIIMPOBAHBI T€HBI, TO3BO-
JIIOIINEC OHpCZIGJI?ITI) YCTOﬁQHBBIG K IIOHU>XCHHBIM TeMHepaTypaM TCHOTHUIIBI KYKypySI)I Ha JTarie HpO-
pactanus ceMsH [ 1], BbIICHEHBI HEKOTOPbIE OCOOCHHOCTH MEXaHW3MOB YCTOWYMBOCTHU K XOJIOY Y TUHUI
KyKypy3bl [2]. Takke ycTOHYMBBIE K XOJIO0ly HOIMYJIALNUU BBIISISUIUCH 110 BCXOKECTH U [10Ka3aTeNsiM Po-
CTa IpHu moceBe B paHHue cpoku [3]. CKpUHUHT UHOPETHBIX JIUHUNA KYKYPY3bl PU XOJIOJOBOM CTpECCE B
MOJIEBBIX YCJIOBUSX MO3BOJISET CENEKTUPOBATh YCTOWUMBBIE reHoTUnsl [4]. Llens ganHOro mccnenosa-
HUSl COCTOSUIa B TOM YTOOBI OMPEIENIUTh HACIEyeMOCTh HEKOTOPBIX MPU3HAKOB B YCIOBHSIX MOHMKEH-
HBIX TEMIIEpaTyp Kak Ha JTale PaHHETO Pa3BUTHs PACTEHUMH, TaK M HA FaIlJIONHOM YPOBHE, BBISIBUB IIPU
9TOM MOTEHIIMATHHO YCTOWYHUBBIC U MPOAYKTUBHBIC THOPHIBI.

Martepuajabl 1 METObI

B kauecTBe ncxoaHOTO MaTepuaa UCTOb30BaIM MPOCThIE THOPHU/IBI IEPBOTO MOKOJIEHUS CO3aHHbIE
1o cxemam 2x5 (marepunckue quHun A285 u Mol7, a otioekue P165, W23, N6, P101, Rf7) u 3x4 (mate-
purckue muann A285, Mol17, XL12, a otiioBckue P165, N6, P101, Rf7). Jluanu W23 u N6 Obutr TioTydeHbI
ot Maize Genetics Cooperation Stock Center (USA) B 2001 roay. Cemena ruOpu10B 00padaThiBaIf X0I010M
(qmamnason Temnepatyp ot +1°C 1o +8°C) B Teuenme 10 qHeil. YUuTHIBAIM TaKue IPU3HAKK KAK «BCXOKECTH
cemsin» (%), «UTMHA TIPOPOCTKa» (CM) M «IMHA KOpemikay (cM). Kaxkaplii TeHOTHIT OIEHUBAIN B TPeX IO-
BTOPHOCTSX 1O 30-35 cemsiH. B moneBbIX YCIOBUSIX MPOBOIMINCH U3MEPEHUS U YUETHI CIEAYIOIIUX MTPU3HAa-
KOB: «BBICOTA PACTEHUS» (CM), «BBICOTA O MEPBOTO MOYATKa» (CM), «IJIMHA METENKU» (CM), «KOJIMYECTBO
BETOYEK METENKW» (INT), «UIMHA TToYaTKay (CM), «KOJMUYECTBO PSIIKOB 3epeH» (IIT), «KOJIUYECTBO 3€PEH B
psinke» (mr). Y kaxmaoro rudpuaa 6010 u3mMepeHo ot 5 1o 10 pacrenuit. [IpuiblieBbIe 3epHa CEsIM HA MTUTA-
TEJIbHYIO cpejy iN VItro (HecTepuiibHast KyJabTypa) U 00padaThiBalli MOHMKEHHBIME TEMIIEpaTypaMy (Jauamna-
30H Temmeparyp ot +4° C 1o +15°C) B Teuenne 6 mueit. CocTaB nuratensHOM cpes (Ha 100M): caxaposa-
15 1, xmopucTsiit Kanbituii -30 mr, 6opHast kuciota-10 mr, arap -600 mr. [Tokazarenu mnpu3HaKa «IHaMETP
MBUTBLIEBOTO 3€PHAY OMPEIETISUTN U Yy CBEKECOOPaHHBIX MBUIBIEBBIX 3€PEH (KOHTPOJIb) U Y 3€PEH, TIOCESTHHBIX
Ha MUTATEIBHYIO Cpedy in Vitro. I3MepeHust BHIMOMHIN C MTOMOIIBI0 MUKPOCKOIIA U OKYJISIP MUKPOMETpA.
Jnst cratrcTudeckoi 00pabOTKH MCIOIB30BAIM 3HAYEHHS BBHIPKEHHBIC B €IWHUIIAX OKYISP MHUKPOMETpA.
Bce skcriepuMenTsl ObUTH ClIENaHbl COrTIaCHO TPEOOBAHUSAM JIBYX- U TPeX(PaKTOPHOTO TUCIIEPCHOHHOTO aHa-
am3a (CXeMa CKpelIMBaHWN, HAIMYhe MHHAMYM TpEeX IOBTOPHOCTEH) W 00paboTaHbl MPOrpamMMoit
Statgraphics 5.1. Ha ocHOBE MOTy4eHHBIX PE3Y/IBTaTOB PACUUTHIBAIIN KOI(DPHUIIMEHTHI HACIECYEMOCTH POIH-
TEJIbCKUX TEHOTHUTIOB [5, ¢.308-313], a Taroke mokasateiu cuiibl BIUsHUS (hakTopos [5, ¢.211-212].
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Pe3yabTaThl M 00Cy:KI€HUE

Bennuunsl ko3 puimeHToB HacIeyeMOCTH POIUTENBCKUX TeHOTUIIOB U MX B3aUMOJIEHCTBHS BapbH-
OB B 3aBUCUMOCTH OT CXEM JHCIEPCHOHHOTO aHaM3a U npu3HakoB (Tadmuma 1). Hanbonbmme 3HaueHus
kod(ummentos Hacexyemocts (h?) OTIOBCKMX TEHOTHIIOB OBITH BBIABICHEI IS IPH3HAKOB, XapaKTEPU3YIO-
[IUX paHHEE Pa3BUTUE PACTEHUS B CTPECCOBBIX YCJIOBHSIX MOHIKEHHBIX TeMIeparyp («UIMHA MPOPOCTKAY,
«UIMHA Kopemika»). Marepunckas tuaus Mol7 u otmoBckuid reHoTHn P101 mokazamu jydiie 3HauYeHHs
JTAHHBIX MPU3HAKOB B THOPHIHBIX KOMOMHAIIMSX C APYTUMH T€HOTUTIAMH JAHHBIX CXEM CKPEIIMBAHUSL.

Kpome 3Toro, Han6oIsIIMM 3HadeHHeM h? U1 B3anMozieiicTBIs MaTEPHHCKHX U OTIOBCKHX T€HOTH-
MIOB XapaKTEPU30BAJICI MPU3HAK «JIJTMHA TI0YATKaY, IPHYEM 3TO €IWHCTBEHHBIN IOCTOBEPHBINA KOA(DDUIIMECHT
HACJIELyeMOCTH TI0 JJAHHOMY TIPU3HAKy. VIHTEpecHO OTMETHTb, YTO HAMOOMbIIME 3HAYeHNs h? MaTepHHCKIX
TEHOTHUTIOB (B 00EHMX CXeMax) OKa3aIMCh y MPU3HAKA «BBICOTA MPHUKPEIUICHHS IIEPBOTO IMOYaTKa» U OHU IIpe-
BOCXOJMJIM aHAJIOTUYHbIE 3HAYEHUS KaK B3aMMOJICHCTBUS POJUTENBCKUX T€HOTUIIOB, TaK U OTIIOBCKUX T€HO-
TUIIOB B OTJIENILHOCTH. [10 JIydmmm moka3aressiM U3y4eHHBIX KOJTMYECTBEHHBIX TIPU3HAKOB B OOBIYHBIX YCIIO-
BUSIX BbIICTHIHCH THOpuabl Mo17xN6, Mo17xW23, A285xRf7. B niemoM 1o npu3HakaM METEIKH U IToYaTka
B cxeMe 2X5 3HadeHus Ko PUIMEHTa HACTISTyeMOCTH MAaTEPUHCKUX TEHOTHIIOB MMEJIH BEChMa CYIIECTBEH-
Hoe 3HaueHue. OJJHAKO B CTPECCOBBIX YCIOBHSIX MOHIKEHHBIX TEMIIEPaTyp y MAaTEPUHCKUX T€HOTHUIIOB TOKa-
3atemu h? GblM  HeBBICOKHE (PH3HAKU «BCXOKECTh CEMSAHY, «IMHA IPOPOCTKA» B cxeMe 3x4), a 1o mpu-
3HaKaM «IJIMHA KOPEIIKa» U «IHaMETP MbUIbLIEBOTO 3ePHA» OKA3aIMCh HETOCTOBEPHBI.

Uro Kacaercst OTIIOBCKUX TCHOTUIIOB, TO HA TUTUIOWIHOM YPOBHE HAMOOJbINME 3HAYCHUS KOIDDUTIH-
€HTOB HACJIEyeMOCTH BBISBIICHBI B CXeMe 2X5, a Ha rarjiouiHoM ypoBHE — B cxeMme 3x4. HeoOxoaumo yuu-
THIBaTh, UTO MPH JEHCTBHH CTpecca ToKa3arenn h? OTIOBCKUX TEHOTHIIOB M B3aMMOJEHCTBUS POIUTENHCKIX
TEHOTUIIOB 0 MPU3HAKY «IUaMETP MBUIBIIEBOTO 3e€pHa» ObUIM B CpeAHeM B 4,4 pa3a HIDKE, YeM aHaJIOTHY-
Hble 3HaUeHHsT h? TPH3HAKOB «BCXOXKECTh CEMSHY, «UTMHA MPOPOCTKAY, «THHA KOPEIIKa.

Tabmuua 1. 3naueHus K03 HUIMEHTOB HACIEAYEMOCTH POIUTEIBCKUX T€HOTUIIOB
y IpocThIX THOpHuI0B F1

he ) h? B3anmoseiicTBISs
MaTePHUHCKUX h? otoBckux

[TpuzHaku TE€HOTHUIIOB TEHOTHUITOB MATCPHHCKIX 1

OTIIOBCKUX I'€HOTHUIIOB
2x5 3x4 2x5 3x4 2x5 3x4

BexoskecTh ceMsH (cTpece) - 0,1102***|0,6297*** |0,1025*** |0,137* |0,5121***
JliimHa mpopocTka (cTpecc) - 0,0271***|0,7648*** |0,5143*** |- 0,2526***
JlnmHa xoperika (cTpecc) - - 0,7922*** 10,2445*** |- 0,637***
Bricorta pacrenus 0,1596** |0,0752***|0,1831** |- - 0,4984***
Bricora 10 mepBoro noyaTtka 0,3286*** |0,4868***|0,1316** |- - 0,1659**
JlnvHa MeTenKu 0,2008*** |0,0006* |0,102*** |- 0,2602** |0,4384***
KoymuecTBo BETOUEK METETIKHA 0,3014*** |0,2175***|0,216*** |0,184*** 10,174** |0,2417**
JuHa moyaTtka - - - - - 0,7066***
KonmuecTBo psgkoB 3epen Ha novarke|0,3631*** |0,1368* 0,3527*** |0,4663*** |- -
KonuuecTBO 3epeH B psijike - - 0,242*** |- 0,1878** |0,6587***
JlmameTp mBUTBIIEBOTO 3epHa (cTpece) |- - 0,1365** |0,1626*** |- 0,1332*

*.p<0,05 ; **-p<0,01 ; ***-p<0,001

Pe3ynbTarel Tpex(akTopHOro JUCHEPCHOHHOIO aHaimu3a (Tabiauia 2) W3MEHYMBOCTH IMpU3HAKa «Iua-
METp MBUIBLEBOIO 3€pHa» MOKAa3aIM JOCTOBEPHYIO 3aBUCUMOCTh BAPbUPOBAHMS JAHHOIO MPU3HAKA OT TaKUX
(aKTOpOB KaK «MaTepUHCKUE TeHOTUITbD» (A), «OTHOBCKHE reHoTUITb» (B), «xomomoBoii ctpecey (C), oT AByX-
(haKTOPHOro B3aMMOJICHCTBUS «MAaTEPUHCKHME TeHOTHUIIBI» X «X0J10/10BoM cTpece» (AC) U OT Tpex(aKTOpHOTo
B3aUMOJICHUCTBHS «MATEPHHCKUE TEHOTUTIBI» X «OTIIOBCKHUE T€HOTUITBI» X «x0J10710BoM cTpeccy (ABC).

BennuuHa 3aBUCUMOCTH M3MEHYMBOCTH MPH3HAKA MY>KCKOTO TaMeTo(uTa OT CTPECCOBOro (hakTo-
pa Obla B cpeiHEM IPUMEPHO B 7 pa3 OoJibllle YeM aHAJIOIMUYHbIE MOKA3aTelu KaK POJIUTENIbCKUX T€HO-
THUIIOB IO OT/AEIBHOCTH, TaK U UX B3aUMOJIEHCTBUI ¢ (haKTOPOM «X0JI0JI0BOM cTpeccy». Ilokazarenb cuibl
BJIMSIHASA MaT€PUHCKUX T€HOTHUIIOB ObUI BBINIE AHAJIOTMYHOI'O 3HAYEHHs OTLIOBCKUX IeHOTHUINOB. [lapHble
B3aUMOJICHCTBUSA (aKTOpa «OTIIOBCKME T€HOTHUIIB) C JIBYMs APYTUMH (PaKTOpaMH OKa3aJUCh HEIOCTO-
BEpHbIMU. BenmunHa cuibl BIUSHUS TpeX (PAKTOPOB BMECTE JOBOJIBHO HU3KAs, HO YCTYIAeT TAKOMY XK€
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Tabmuua 2.Pe3ynbTarhl Tpex(akTOPHOTO AUCIIEPCHOHHOTO aHAIM3a MPU3HAKA «IHaMETP MbLIBIIEBOTO
3epHa» y NpocThIX THOpUA0B F1 (cxema 3x4)

Hucnepcus Cymma Crenenn | Cpennuit F Cuna
KBaJpaToB | CBOOOABI | KBaapar (dakTryeckoe | BIUSHUS, %

MAaTEPUHCKHE TeHOTHUIIBI (A) 3589,33 2 1794,7 7,08 5,0**
OTIOBCKHE TeHoTHIIkI (B) 2324,7 3 7749 3,06 3,26*
xoJonoBoii ctpecc (C) 20449,2 1 20449,2 80,65 28,7*
AB 1767,6 6 234,6 1,16 -
BC 529,01 2 264,5 1,04 -
AC 2755,5 3 918,5 3,62 3,87*
ABC 3226,43 6 537,7 2,12 4,53*
0CTaTOoYHAas 36513,1 144 253,6
obras 71155,0 167
R? Bceit monemnm,% 48,7

*-p<0,05 u **-p<0,01

3HAUEHUIO MATCPUHCKUX TCHOTHUIOB. MaTepuHCKUE JTUHUHU JOCTOBEPHO OTIMYAINUCH JAPYr OT JApyra 1o
CpeHEeMY 3HAa4YCHHUIO TIPU3HAKA «IUaMETP IMBUILIEBOrO 3e¢pHa» (Jyumiel okazanack A285), HO y OTIIOB-
CKHX T€HOTHIIOB MEXy TPEMsl JTyUIIMMH IO JAHHOMY ITOKA3aTelt0 TCHOTUIIAMH JIOCTOBEPHOU Pa3HUIIBI
He Obwto. [Ipu 3TOM BelMYMHA caMOro MpPU3HAKa y MAaTEPUHCKUX JMHUN B CpEJHEM ObLIA BBINIE YeM Yy
oTioBCKHUX. [1o pe3yibraTaM MHOXECTBEHHOT'O CPaBHHUTEIBHOTO aHaimu3a (¢ ucrnonb3oBanrneM HCPoos)
HalIeHbI JIy4lIe 1o AanHomy npusHaky ruopuasl: XL12xP101, Mol17xXN6 u XL12XNG6.

BrIBOaBI

B yciioBusiX cTpeccOBBIX MOHM)KEHHBIX TEMIEPATyp Ha PaHHUX dTalax pa3BUTUS PACTEHUN U HA
raryIonIHOM YpOBHE HAMOOJIbIINE BEIWYMHBI KOA(PPHUIIMEHTOB HACIEAYEeMOCTH OBUIM OTMEYEHBI y OT-
LJOBCKUX I'€HOTHUIIOB U B3aUMOJECHCTBUS POAUTEICH.

Haubonee BbicOokne 3HaueHHs] KOA(PPHUIMEHTOB HACIEIyEeMOCTH MATEPHHCKHX TC€HOTHIIOB OBLIH
BBISIBJICHBI Y IIPU3HAKOB, XapaKTEPU3YIOIIUX CaMO pacTeHue U MeTenky. IIpu aToM Takue npu3HaKu Kak
«JUTMHA TT0YaTKa» U «KOJUYECTBO 3€PEH B PAJIKE» XapaKTEPU30BAINCh CAMBIMU BHICOKMMU MOKa3aTeNsIMU
HaCJIEyEMOCTH B3aUMOJIEHCTBUS POAUTEIBCKUX T€HOTUIIOB.

I'enoruner Mol7, N6, W23, A285, Rf7, XLL12 M03KHO MCIOJIB30BaTh B CO3JJaHUN MCXOJHOTO Ma-
Tepuana Jjs CeJIeKIHH X0I0A0CTONKNX U MPOTYKTUBHBIX THOPUIOB.

JlaHHble UCClIe/I0BaHus ObLIM MPECTAaBICHBI B paMKkax mpoekTta ['ocynapcrBennoi [Iporpammer 20.80009.5107.03
«O((HeKTUBHOE HMCII0JIb30BAHUE T€HETUYECKUX PECYPCOB PACTEHUI M COBPEMEHHBIX OHMOTEXHOJIOIMYECKUX METO-
JIOB JUISL TIOBBIIIEHUS aJAITUBHOCTH CEJIbCKOXO3IMCTBEHHBIX KYJIBTYP K KIMMAaTHYECKIM U3MEHEHUSIM» (PHHAHCH-
pyemoii HanmonansaeiM AreHcTBOM 10 ccienoBanusam u Pa3sutuio.
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QUANTITATIVE CHARACTERS VARIABILITY AND DISEASES/PESTS
TOLERANCE OF SOME OF Salix SP. ACCESSIONS
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Timisoara, Romania
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Abstract

The oil crisis of the last decades of the twentieth century has led researchers to turn their attention
to alternative sources of energy, the so-called green energy. One of the genres intensively studied for bi-
omass production was the genus Salix. In Europe, in Sweden, were made the first Salix hybrids for short-
rotation crops (SRC). Willows are used for wood plantation, cellulose and paper production, in pharma-
ceutical industry, for soil phytoremediation, like pioneer species by their role in ecosystem restoration,
increasing biodiversity and for biomass production (Berg, 2002).

In Romania, willow SRC for biomass production started after 2005. There are about 1500 ha of
willow SRC, 400 ha of them are in Banat area. All of these cultures were established with Swedish
clones, especially clone Inger. Swedish clones and hybrids registered good results in Sweden and North-
West Europe countries with cool, wet climate, but in Romania they have not achieved spectacular results
in some areas, such as North-Est Timis county and Oltenia area, the crops being compromised in the first
years. In the view of the extension of cultivated areas unsuitable for agriculture, with forestry and energy
crops, there are necessary comprehensive studies to find optimal solutions - selection of genotypes to
their potential production, but also to be adapted at temperatures over 35°C and severe drought. A willow
breeding program for the biomass production has to be started and a potential genitors collection (local
germplasm) sets the stage for the beginning of a science-based breeding program.

The collection of potential genitors (39 genotypes, 12 species) was established in the spring of
2015 on the territory of the Experimental Didactical Station belonging to Banat’s University of Agricul-
tural Sciences and Veterinary Medicine from Timisoara. The biological material (46 cuttings for each
genotype) was planted in double rows 75 cm apart with double rows spaced at 150 cm and an 80 cm in-
row spacing. During the growing season was made chemical and mechanical weed control. There were
not applied phytosanitary treatments, in order to test the natural resistance of the genotypes. The sprouting
capacity and biometric observations were made in an experimental trial with uncut and cutback shoots
and biomass was estimated.

Following the biometric observations performed biannually and the evaluation of tolerance / re-
sistance to diseases and pests, a wide variability was noticed, both interspecific and intraspecific. The
guantitative traits varied significantly with genotype and management practice. Large variability was ob-
served in terms of survival rate but also in sprouting capacity, maximum height, and diameter. The field
trial recommends some genotypes with particularly high production, clone 30 Salix pentandra L. and
clone 31 S. triandra L. for crops with short rotation cycle, both in normal soil and climatic conditions and
on degraded lands.

The most tolerant genotypes both to pests and diseases were belonging to S. rosmarinifolia and S.
pentandra. The most sensitive species include genitors from S. fragilis, S.alba and S.purpurea. Tolerance
to pests and diseases was dependent on species and origin.

Key words: Salix sp., accessions, variability, short- rotation coppice, resitance to pests and diseases
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EFICIENTA UNOR MARCHERI MOLECULARI iN DISCRIMINAREA
POPULATIILOR DE LUPOAIE ORIGINARE DIN CHINA

Duca Maria, Mutu Ana, Bivol Ina., Clapco Steliana
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e-mail: ana.mutu@usm.md

Abstract

In this study, the effectiveness of different types of molecular markers in assessing genetic diversity
of populations of O. cumana from China was determined. ISSR and SSR markers detected different levels
of genetic variability among and within broomrape populations. SSR markers analysis showed high level of
genetic variation within the populations as revealed by high average values of Nei's gene diversity (H=0,75)
and Shannon's information index (1=1,44), while genotyping with ISSR markers showed greater ability to
discriminate genotypes according to Resolving power (Rp=7,24). Thus, the combined use of ISSR and SSR
markers allowed the detection of higher polymorphism than either set of marker alone.

Key words: Broomrape, population, genetic polymorphism, ISSR and SSR markers.

Introducere

Marcherii moleculari sunt segmente de ADN care au o localizare cunoscuta in genomul unui organism,
se pot identifica usor prin metode de biologie moleculari si, deseori, sunt asociate anumitor caractere [5]. In
prezent exista o gama larga de marcheri moleculari (RAPD, SSR, AFLP, ISSR etc.) care au demonstrat o efi-
cacitate si importantd majora in evaluarea diversitatii genetice la diferite specii de plante [7, 8, 12], inclusiv si
in cazul speciilor din genul Orobanche [1, 4, 6].

Printre secventele moleculare cele mai informative si des utilizate in studiile de variabilitate inter- si in-
traspecifica sunt marcherii SSR (Simple Sequence Repeats) si ISSR (Inter Simple Sequence Repeats).

Marcherii SSR sunt secvente microsatelite (1-9 pb) specifice de ADN nuclear preponderent non-
informational, 1nalt repetitive In tandem si cu o distributie largd pe intregul genom. Acestia sunt marcheri co-
dominanti si multialelici fapt ce permite evidentierea formelor heterozigote si identificarea diferitor alele la
nivelul unui locus SSR (monolocus), caracteristici care 1i face mai informativi comparativ cu alti marcheri
moleculari si determind capacitatea lor de a detecta un nivel 1nalt de polimorfism [11].

ISSR sunt segmente de ADN (16-25 pb) distribuite aleator pe genom, intre secventele SSR, sunt
nespecifice si se mostenesc dominant conform legilor mendeliene [5], permitand evidentierea formelor homo-
zigote si a polimorfismului polilocus (la diferite gene si cromozomi). Marcherii ISSR sunt bialelici si, prin
urmare, sunt mai putin informativi comparativ cu cei de tip codominant si multialelici. Aceste particularitati,
cat si abundenta secventelor ISSR pe genom {i poate face destul de informativi si efectivi in studiul anumitei
germoplasme [12].

In acest context, scopul cercetarilor a constat in evaluarea eficientei diferitor tipuri de marcheri molecu-
lari (ISSR si SSR) privind estimarea diversitatii genetice populationale a speciei de O. cumana originare din
China, unde genotiparea populatiilor de lupoaie este la inceput de cale [10].

Materiale si metode

In scopul evaluarii eficientei sistemelor de marcheri moleculari au fost utilizati 14 primeri ISSR [1] si 15
marcheri SSR [6], fiind aplicate metode de biologie moleculara (extragere si cuantificare de ADN, reactie de
polimerizare in lant, electroforeza in gel de agaroza si poliacrilamidd) implimentate si aprobate in literatura de
specialitate [9]. In calitate de material biologic s-au utilizat lastari de lupoaie colectati si pastrati la -80°C (trei
populatii).

Prelucrarea statistica a fost efectuata cu ajutorul programelor specializate: Photo-Capt (versiunea 15.02),
Microsoft Excel Office 2010, POPGENE (1.32) iar puterea de discriminare (Rp) a fost calculatd dupa Prevost
A. [7], continutul informatiei polimorfe (PIC) pentru ISSR dupa Roldan-Ruiz 1. [8] si pentru SSR dupa Bot-
stein D. [2].
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Rezultate si discutii

Analiza produsilor de amplificare, obtinuti in cadrul prezentului studiu, denota faptul ca acestia diferd ca
numar si marime in functie de populatiile de O. cumana si tipul marcherilor utilizati. Astfel, in rezultatul geno-
tiparii plantelor cu 14 marcheri ISSR s-a constatat ca 13 dintre ei posedad o reproductibilitate si specificitate
inalta, iar PCR-SSR a pus in evidenta eficacitatea si gradul variabil de polimorfism a 14 din 15 marcheri
microsateliti, fapt care a determinat analiza lor ulterioara.

Polimorfismul marcherilor ISSR (tab. 1). Marcherii ISSR au generat in total 127 de benzi cu
lungimea cuprinsd intre 340-4680 pb, cu un numadr variabil de ampliconi cuprins intre 3 si 14 in de-
pendenta de amorsa utilizatd. Cel mai mare numar de ampliconi a fost identificat in cazul secventelor tri-
nucleotidice ((CAG)s, (CAA)s), care au evidentiat 11-13 ampliconi cu media 11,33, fiind urmat de cele
dinucleotidice (BC841, BC857, (AG)sYA) — 3-14 (media 9,30) si tetranucleotidice — 9, datele obtinute
relevand faptul cd gradul de variabilitate al marcherilor ISSR este influentat de tipul si numarul unitatilor
repetitive. Nivelul polimorfismului a variat intre 60-100% cu o valoare medie de cca 87% pentru intreg
sistemul de marcheri ISSR investigat.

Tabelul 1. Caracteristici ale marcherilor ISSR la diferite populatii de lupoaie din China

Interval lungime Nivel

MIREEr ampliconi (pb) N polimorfism (%) PIC I Rl
BC807 340-2000 10 80,00 0,32 0,49 9,67
BC810 430-2500 9 88,89 0,33 0,50 10,44
BC835 490-4600 12 66,67 0,26 0,42 6,78
BC841 360-1895 14 92,86 0,35 0,53 11,11
BC857 400-2160 10 100,00 0,43 0,61 10,11
(CAAC 820-1140 4 100,00 0,31 0,49 3,78
(CA)%RG 490-1240 3 100,00 0,35 0,52 1,56
(CAA)s 660-2900 11 100,00 0,37 0,55 7,22
(CAG)s 640-3600 13 84,62 0,37 0,54 8,00
(CT)sTC 840-2520 12 91,67 0,31 0,48 6,44
(CTC)RC 500-4680 10 60,00 0,27 0,43 5,56
(GACA), 950-2290 9 88,89 0,31 0,47 4,00
(AG)sYA 380-1920 10 100,00 0,39 0,58 9,44

Total/Media 340-4680 127 87,40+7,93 0,34+0,03 0,51+0,03 7,24+1,77
Nota: N — numadrul total ampliconi/primer,; PIC — continutul informatiei polimorfe; | — indicele Shannon; Rp — puterea de dis-

criminare a primerului; mediaxeroarea valorii medii.

Polimorfismul marcherilor SSR (tab. 2). Pentru intregul set de marcheri SSR a fost determinat un
numar total de 77 alele cu dimensiuni ale secventelor incluse in intervalul de 76-343 pb, care a variat de
la 2 (Ocum-59) pana la 12 alele (Ocum-197) in functie de amorsa utilizata. Este important de mentionat
faptul ca toti cei 14 marcheri investigati fiecare separat s-au caracterizat ca primeri polimorfi (100%). Es-
timarea comparativa a datelor obtinute pentru parametrii statistici calculati a pus in evidenta o dependenta
intre valorile indicilor analizati cu numdrul de alele identificat de fiecare marcher doar in cazul
secventelor SSR, rezultate care reflectd natura lor codominantd si polimorfismul monolocus, ceea ce nu
este specific pentru secventele ISSR care evidentiaza polimorfismul polilocus [5].

Eficacitatea marcherilor moleculari utilizati in analiza diversitatii genetice a populatiilor de lupoaie
s-a analizat si prin prisma unor coeficienti statistici calculati — PIC, H, I si Rp (tab. 1 si 2).

Indicele continutului informatiei polimorfe (PIC) pentru fiecare marcher ISSR a variat intre 0,26
(BC835) si 0,43 (BC857) cu valoarea medie de 0,34, incadrandu-se in limitele de pana la 0,50, prevazute
teoretic pentru marcherii dominanti [8]. In cazul marcherilor SSR s-a identificat un nivel inalt al continu-
tului informatiei polimorfe pentru toate amorsele utilizate (PIC>0,5 [2]), cu exceptia marcherului Ocum-
59 iar indicele PIC a variat intre 0,38 (Ocum-59) si 0,86 (Ocum-197), cu o valoare medie de 0,70.
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Tabelul 2. Caracteristici ale marcherilor SSR la diferite populatii de lupoaie din China

Interval lungimea
Marcher alelelor (pb) N PIC H | Rp
Ocum-52 111-192 7 0,81 0,83 1,69 5,56
Ocum-59 90-95 2 0,38 0,50 0,69 0,00
Ocum-70 106-145 5 0,71 0,76 1,44 5,78
Ocum-74 119-146 4 0,70 0,75 1,39 0,00
Ocum-75 98-147 7 0,78 0,81 1,72 0,33
Ocum-81 76-131 7 0,74 0,78 1,57 6,00
Ocum-87 109-144 4 0,70 0,75 1,39 0,00
Ocum-108 143-168 4 0,65 0,70 1,06 2,78
Ocum-141 192-226 3 0,59 0,67 1,10 3,78
Ocum-160 128-177 7 0,79 0,81 1,60 6,51
Ocum-174 190-211 3 0,59 0,67 1,09 5,22
Ocum-196 187-343 6 0,77 0,80 1,61 5,33
Ocum-197 108-190 12 0,86 0,87 2,16 9,56
Ocum-206 118-164 6 0,77 0,80 1,69 6,67
Total/Media 76-343 77 0,70+0,07 0,75+0,05 1,44+0,21 4,11+1,76

Nota: N — numarul total alele/primer; PIC — continutul informatiei polimorfe; H — indicele de diversitate genetica Nei, I —
indicele Shannon; Rp — puterea de discriminare a primerului; mediaxeroarea valorii medii.

Luand in considerare faptul ca pentru marcherii dominanti intervalul de variatie al indicelui PIC este cu-
prins intre 0,00-0,50, iar pentru cei codominanti este — 0,00-1,00, putem conchide cd pentru ambele tipuri de
marcheri s-au observat valori medii similare destul de mari (ISSR: 0,34; SSR: 0,70), rezultate care sunt in
concordanta si cu alte studii efectuate pe O. cumana [4].

Nivelul inalt al polimorfismului detectat de primerii inclusi in cercetare este confirmat si de indicele de
diversitate genetica Nei (H sau heterozigotia asteptata), care a cuprins valori intre 0,50 (Ocum-59) si 0,87
(Ocum-197) cu o medie de 0,75 pentru PCR-SSR, intrucat doar aceste secvente au capacitatea de a pune in
evidenta ponderea heterozigotilor intr-o populatie.

Indicele informational Shannon (), care arata nivelul de organizare a unei populatii si cuantificd dis-
tributia alelelor in interiorul acesteia, a prezentat valoarea minima de 0,42 (BC835) si maxima de 0,61
(BC857) cu media 0,51 (tab. 1) pentru marcherii ISSR. In cazul locilor SSR indicele I a inregistrat valori mai
mari, variind intre 0,69 (Ocum-59) si 2,16 (Ocum-197) cu o0 medie de 1,44 (tab. 2), relevand o variabilitate
intrapopulationala mai 1naltd a secventelor SSR comparativ cu cele ISSR.

In general, variabilitatea genetica a marcherilor SSR, exprimati prin indicele I, s-a dovedit a fi cu mult
mai mare (1,44) In comparatie cu marcherii ISSR (0,51) (tab. 1 si 2) indicand asupra capacitatii acestora de a
caracteriza diversitatea intrapopulationala a lupoaiei. Aceste rezultate confirma incé o data capacitatea march-
erilor codominanti si multialelici SSR de a detecta un numéar mare de alele per locus [12], si respectiv - un po-
limorfism ridicat, ceea ce nu este caracteristic pentru marcherii ISSR, care sunt de natura bialelica [5].

Puterea de discriminare (Rp) este un indice ce caracterizeaza particularitatea marcherilor de a diferentia
genotipurile Intr-o populatie [3]. Pentru ISSR aceasta a constituit in mediu 7,24, cea mai mica valoare (1,56)
fiind constatata la (CA)sRG, iar cea mai mare (11,11) la BC841. Capacitatea de discriminare a marcherilor
SSR a fost in general mai micd comparativ cu cea identificata la ISSR, atat la nivel mediu pe experientd
(4,11), cat si individual in cazul marcherilor cu cele mai inalte valori (Ocum-70: 5,78, Ocum-81: 6,00; Ocum-
160: 6,51; Ocum-206: 6,67) (tab. 2). Spre deosebire de rezultatele obtinute la ISSR, pentru acest indice au fost
pusi 1n evidentd 3 perechi de marcheri, (Ocum-59, Ocum-74, Ocum-87) cu o pondere nuld (valoarea 0) in
diferentierea populatiilor. Totusi, datele obtinute au permis identificarea unui marcher SSR (Ocum-197: 9,56),
cu o capacitate de discriminare la nivelul celor mai efectivi marcheri ISSR.

Astfel, generalizand rezultatele obtinute pentru cele doud seturi de marcheri moleculari putem conchide
ca marcherii ISSR au prezentat superioritate fatd de SSR dupd numadrul total de ampliconi (127 si 77, respec-
tiv), media ampliconi per marcher (9,77 si 5,50, respectiv), puterea de discriminare a genotipurilor Rp (7,24 si
4,11, respectiv) si nivelul inalt de polimorfism (87,40%) care reflectd variabilitatea intre genotipurile diferitor
populatii datoritd ampliconilor polimorfi identificati. Marcherii SSR au prezentat valori mai sporite compara-
tiv cu ISSR dupa indicii specifici de diversitate genetica I (1,44 si 0,51, respectiv) si H (0,75), rezultate ce ca-
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racterizeaza un numar mare de variatii genetice in cadrul genotipurilor investigate. Prin urmare, consideram ca
utilizarea combinata a diferitor marcheri moleculari poate oferi mai multe informatii privind distributia regi-
unilor genomice detectate de fiecare marcher individual si in complex asupra unui genom.

Concluzii

1. Evaluarea marcherilor ISSR a demonstrat ca secventele di- (BC841, BC857, (AG)sYA) si trinucleo-
tidice ((CAG)s, (CAA)s) sunt mai informative comparativ cu cele tetranucleotidice, iar BC841, BC857,
(CAA)s, (CAG)s si (AG)sYA, au prezentat cele mai mari valori dupa toti indicii analizati (N cuprins intre 10-
14 ampliconi, rata de polimorfism> 80%, PIC> 0,35, I> 0,50 si Rp> 7,20) caracterizand marcherii ca cei mai
efectivi in studiul diversitatii genetice a populatiilor de lupoaie.

2. In baza analizei polimorfismului marcherilor SSR cei mai informativi s-au aratat a fi 7 din 15 mar-
cheri: Ocum-52, Ocum-70, Ocum-81, Ocum-160, Ocum-196, Ocum-197, Ocum-206, care au indicat printre
cele mai Tnalte valori conform coeficientilor statistici calculati (N: 5-12 alele, PIC> 0,70, H > 0,75, I > 1,40 si
Rp > 5,30) si pot fi utilizati in studii ulterioare de genotipare a plantelor de O. cumana.

3. Studiul populatiilor de lupoaie in baza tehnicilor moleculare combinate (ISSR si SSR) a permis iden-
tificarea gradului diferit de variabilitate genetica, fiind constatata o diversitate intrapopulationala Tnalta in ca-
zul marcherilor SSR (H= 0,75 si I= 1,44) si interpopulationala a secventelor ISSR (Rp= 7,24).

Rezultatele expuse 1n lucrare au fost obtinute n cadrul proiectului din Programul de Stat 20.80009.5107.01-
Studii genetico-moleculare si biotehnologice ale florii-soarelui in contextul asigurarii managementului dura-
bil al ecosistemelor agricole. finantat de Agentia Nationala pentru Cercetare si Dezvoltare.
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Abstract

In the process of development and ripening of berries, depending on fluctuations in climatic fac-
tors, an aroma characteristic of the genotype of grapevine is formed, and as a result of processing the
bunches, a bouquet of young wine is formed. Grapevine berries contain, for the most part, the same aro-
matic chemical compounds, however, the specific aroma is due not only to their different mass concentra-
tion, but also to their ratio in the aromatic complex of each genotype. The specific shade of aromas of a
particular genotype and the accent of aromas of a particular genotype depends to a greater extent on the
transmission of hereditary traits from parental pairs of crossing, the degree of ripening of berries, the phy-
tosanitary level of plantings and on the influence of factors of the growing environment. The purpose of
this study is to determine and comparative analysis of aromatic compounds in the berries of the rhizogen-
ic interspecific genotype of grapevine Amethyst with the same complex of volatile compounds of the
classic varieties Feteasca Neagra, Cabernet-Sauvignon, Malbec.

Key words: grapevine, adaptability, berries, aromatic compounds, genotype.

Introducere

Aroma specifica genotipului de vitd-de-vie este redata de cantitatea si calitatea compusilor chimici
volatili din bace. In faza de dezvoltare si maturare a bacelor se formeaza aromele primare, apoi in rezulta-
tul procesdrii si fermentdrii mustuielii se formeaza compusii aromatici secundari si in final pe parcursul
perioadei pastrarii produsului derivat (vinul) in butoaie din lemn sau in vase din inox (maturare) se for-
meaza compusii aromatici tertiari, care la randul lor definitiveaza procesul de formare a buchetului produ-
sului derivat [5, 9]. Compusii chimici aromatici din bacele de vita-de-vie depind de gradul de maturare a
acestora, de starea fitosanitara si factorii pedo-climatici, tehnologia de cultivare si factorul decisiv in mos-
tenirea caracterelor de la formele parentale [2, 3, 8].

Scopul prezentului studiu consta in determinarea cantitativa si calitativd a compusilor chimici
aromatici, analiza comparata a acestor compusi chimici a bacelor genotipului interspecific de vita-de-vie
Ametist si genotipurilor intraspecifice de vita-de-vie, ca: Feteasca neagra, Cabernet-Sauvignon si Malbec.

Materiale si metode

In calitate de obiect de studiu au servit bacele de culoare albastru-violet a genotipului interspecific
de vita-de-vie Ametist (Vitis vinifera L. x Muscadinia rotundifolia Michx.) [1] si bacele genotipurilor in-
traspecifice de vita-de-vie Feteasca neagra, Cabernet-Sauvignon si Malbec. Roada anului 2020, cu o pro-
ductivitate de 10 tone per hectar.

Determinarea compusilor volatili cu potential aromatic a fost realizatd cu ajutorul sistemului de
analizd Shimadzu GC si spectrometrului de masa GC/MS-QP2010 Plus, dotat cu complex de injectare a
probelor AOC-500 (cu respectarea prevederilor Hotararii Comisiei Consiliului Europei Ne. 606/2009 din
10.07.2009). Pentru micro-extragere in faza solida a fost utilizat Carboxen PDMS cu dimensiunile de 100
uMm, cu ajutorul cdruia a fost extrasi compusii volatili in concentratie de 10 ppv si 10 ppm. Analiza datelor
a fost executatd cu ajutorul sistemului Software GC/MS Solution (Shimadzu), dotat cu SCAN/SIM
(FASST) [2, 4]. Alte insusiri fizico-chimice ale bacelor si produselor derivate obtinute au fost determinate
cu ajutorul metodelor aprobate de Oficiul International al Viei si Vinului [2, 6, 10].

Rezultate si discutii
In procesul de evolutie al organismelor s-au format anumite calitati individuale, care permit a
reactiona intr-un mod specific la anumite conditii ale mediului inconjurdtor. Cantitatea si calitatea com-
pusilor aromatici din bacele de vita-de-vie intr-o masura anumita depind de calitatea factorilor mediului
inconjurator. Bacele de vita-de-vie contin, in mare masurd, unii i aceiasi compusi chimici aromatici, insa
nuanta aromei specifice este redatd de cantitatea si calitatea compusilor chimici a genotipului.
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Vinul reprezinta un produs derivat cu o gama foarte variatda de nuante de arome de fructe si flori,
greu de descris si de clasificat. Daca nuantele de arome de fructe pot fi relativ usor de determinat, apoi
cele florale sunt foarte numeroase, diferenta intre ele este foarte mica si in final este foarte dificil a in-
tocmi o nota organoleptica obiectiva.

Compusii chimici volatili in dependenta de caracterul aromelor formeaza anumite grupuri de baza
de arome, care in final se percep in produsul derivat obtinut: florale, vegetale, de fructe. Aromele florale
din bacele de vita-de-vie sunt datorate compusilor terpenici (terpenoli), asa ca: linalool, geraniol, nerol,
terpineol, citronelol, hotrienol.

In baza analizelor chimice a sucului bacelor genotipului interspecific de vita-de-vie Ametist, con-
statim ci: linalool este prezent in cantitate de 21,4 pg/dm?3, geraniol — 9,6 pg/dm?®, nerol — 7,5 pg/dm?®,
terpineol — 6,3 pg/dm?3, citronelol — 11,4 ug/dm?®. Pragul de perceptie a acestor compusi aromatici este
destul de mic, care in final formeaza arome cu nuante florale (tab.1.).

Compusii chimici aromatici din bacele de vita-de-vie reprezinta un element esential care formeaza
buchetul produselor derivate obtinute ca rezultat al efectului sumar al aromelor formate din compusii sin-
tetizati de catre microorganisme in procesul de fermentare [4, 7].

Utilizdnd metode si echipament stiintific contemporan, a fost posibil a urmari acumularea com-
pusilor aromatici in bacele de vita-de-vie in rezultatul maturarii si apoi, procesul de trecere a acestora in
mustuiala i vin. Lucrdrile stiintifice recente ale cercetatorilor oenologi si oenochimisti de la Universitatea
din California, au demonstrat rolul principal al raportului si influentei a compusilor aromatici esential din
vin, precum si interactiunea dintre acestia in definitivarea nuantelor diferitor tipuri de vin.

Tabelul 1. Compusi chimici care formeaza arome cu nuante florale

Compusi chimici
Genotipul Nerol. ue/dm® Linalool, Alfa-tirpeniol, Geraniol, Citronelol,
eroL, perdm ug/dm? ug/dm? ug/dm? ug/dm?
Ametist 7,5+/-0,3 21,4 6,3 9,6 11,4
Feteasca Neagra 6,9+/-0,4 20,1 4,9 8,8 7,3
Cabernet-Sauvignon 6,3+/-0,31 4,2+/-0,11 7,2+/-0,7 11,7+/-0,09 17,9+/-0,07
Malbec 2,9+/-0,14 3,8+/-0,09 5,4+/-0,7 7,8+/-0,9 14,4+/-0,03
Pragul de perceptie 22 25 300 30 18

Un criteriu de baza care determina rolul compusilor aromatici din vin 1l reprezinta ,,concentratia pra-
gului de perceptie”, de care depinde perceperea unuia sau altui compus chimic in vin, sau fiind determinat
cantitativ, insa pe cale organoleptica nu poate fi determinat. Deci, intr-un vin in cazul cand acetatul de etil este
prezent in cantitate de 50 pg/dm?® se constati prezenta nuantelor fructelor de mere si pere, iar in cazul cand
acetatul de etil este in limita de 150 pg/dm® — aceste nuante nu se manifest. Aceste nuante ale aromelor re-
prezintd rezultatul influentei altor compusi chimici din vin, la momentul actual au fost determinate circa 500
de compusi chimici din aceasta grupa.

Analiza cantitativa si calitativd comparata a unor compusi chimici aromatici permite a constata
prezenta in concentratii mari in coaja bacelor a asa compusi ca cis-3-ghexel-1-ol (la genotipul Ametist in
cantitate de 31,3+/-0,21 pg/dm? si la soiul Cabernet-Sauvignon de 66,9+/-0,08 pg/dm?®, care redi nuante
ierbacee sau de fructe nemature. Un compus esential este linaloolul, care este prezent la Feteasca neagra
in cantitate de 20,1+/-0,6 pg/dm?® si la Cabernet-Sauvignon de 42,0+/-0,11 pg/dm?®, care formeaza nuante
cu arome de basilic sau levantica. Insa, cantititi destul de sporite se constati de no-diendiol 1, la genoti-
pul Ametist este de 113,4+/-0,007 pg/dm? si la soiul Malbec — 78,8 ng/dm®. De asemenea, este necesar a
se mentiona ci dietilsuccionat este prezent in cantitate de 550,3+/-0,029 pg/dm?® la soiul Malbec si
447,0+/-0,03 pg/dm?® la soiul Ametist, iar gama-butirolacton in bacele de Ametist este prezent in cantitate
de 1139,0+/-0,029 pg/dm? si la soiul Malbec de 970,0+/-0,019 pg/dm?.

Evaluand unii indici chimici ai vinului din soiul Ametist, a fost constatat ca: suma compusilor feno-
lici constituie 987 pg/dm?, ph-ul — 3,6, aciditatea titrabila — 5,3 g/dm?3, aciditatea volatila — 0,46 g/dm?,
acidul malic 0,46 g/dm?, acidul lactic — 0,32 g/dm?®, zaharul — 0,25 g/dm?®. Din punct de vedere organolep-
tic vinul rosu sec de masa se caracterizeazi printr-o extractie intensi si astringenti. In buchetul vinului
tandr domind nuante de fructe de padure.
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Fig. 1. Spectrul aromatic al bacelor de vita-de-vie de culoare albastru-violet.

Reiesind din cele mentionate, constatam faptul ca spectrul aromatic al genotipului interspecific
Ametist (Republica Moldova), nu se deosebeste esential in comparatie cu genotipurile intraspecifice ca:
Feteasca neagra (Republica Moldova), Cabernet-Sauvignon si Malbec (Franta), cedand neesential in ra-
port cu ultimele doua soiuri la capitolul intensitatii nuantelor vegetale si de fructe (fig. 1.).

Analiza spectrului aromatic al bacelor de vita-de-vie evaluate ne permite sa constatam, ca in toate
mostrele domina arome cu nuante bine exprimate de fructe.

Concluzii

1. Schimbarile factorilor climatici la nivel global, in deosebi procesul de incilzire a Terrei, ne im-
pune sa revedem principiile, asortimentul si arealele de cultivare a vitei-de-vie.

2. Analiza chimica efectuatd permite a constata, ca: spectrul aromatic al bacelor genotipului inter-
specific Ametist putin ce se deosebeste de cel al bacelor soiurilor intraspecifice, ca: Cabernet-Sauvignon,
Malbec si Feteasca Neagra.

3. Cantitatea si calitatea compusilor chimici aromatici a bacelor genotipului interspecific rizogen
Ametist a fost mostenit de la forma parentala Vitis vinifera L.

4. Genotipul interspecific rizogen de vita-de-vie Ametist poate fi cu succes utilizat in procesul de crea-
re a plantatiilor de vita-de-vie ecologice, precum si in procesul de creare a noilor genotipuri de vita-de-vie.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.03 “Valorificarea efi-
cientd a resurselor genetice vegetale si biotehnologiilor avansate in scopul sporirii adaptabilitatii plantelor de
cultura si schimbarile climatice”, finantat de Agentia Nationala pentru Cercetare s1 Dezvoltare.
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Abstract

In field experience, the influence of two-fold processing of table grape plants was studied by the Gibber-
ellin, Zircon and Epin extra growth regulators on the structure of the bunch, yield and saccharinity of berry
juice depending on the hydrothermal conditions of the growing season. It was established that the treatment of
grape plants of the Great variety by growth regulators allows to reduce the negative influence of adverse ex-
ternal factors and increase the productivity and quality of grape berries. Under more humidified conditions,
treatment of Epin Extra plants (3.2 ml/l) contributes to an increase in yield by 82%, in dry conditions - Zir-
conom (0.6 ml/l) by 1.5 times compared to control. The use of growth regulators contributes to a greater ac-
cumulation of sugar in the juice of berries.

Key words: climate, phenology, variety, grapes, growth regulators, yields, saccharism.

Beenenne

HaGnronaemsble B mociieiHUE JeCSTUIETUS INI00AIbHBIE U3MEHEHHs KIIMMaTa, OKa3bIBAIOIUE BIMS-
HUE Ha (PEHOJIOTMYECKUH LUK U IPOAYKTUBHOCTh pacTeHMH BUHOrpaza [1,2], mpuBenu Kk HEOOXOAUMO-
CTH pa3pabOTKH arpOTEXHUYECKUX MPUEMOB, SIUMUHHUPYIOMINX HETaTUBHOE BIMSHHUE BHELIHUX YCJIOBHM
U MO3BOJISIOIIMX MOJIYYUTh BBICOKHE cTabuibHbIe ypoxau [3,4]. K Takum npuemam oTHOCUTCS 00paboT-
Ka pacTeHUH peryasiTopaMu pocTa.

B Hammx uccrnenoBaHusx paHee ObIO YCTAHOBJIEHO MOJOXKHUTEIbHOE BIMSHUE HEKOTOPBIX PeryJis-
TOPOB POCTa Ha YpOXKalHOCTh BHHOTPaJa CTOJIOBBIX COPTOB B pa3Hble MO KIMMAaTUYECKUM YCIOBUSIM
rofibl, TAK)Ke OTMEUYEHa COPTOBAas YyBCTBUTEJIBHOCTh K MX JeicTBuio [5]. B cBs3u ¢ 3TuM, pa3paboTka
pEKOMEHAALN 110 TPUMEHEHHUIO PETYIISITOPOB POCTa B TEXHOJIOTHSAX BO3/EIBIBAHNS BUHOTPAA C YUETOM
OMOJIOTHYECKUX OCOOCHHOCTEH copTa M KIMMAaTUYECKMX YCIOBMH aKkTyaJlbHa W HMMEET HAy4dHYI H
MPAKTUYECKYI0 3HAYMMOCTb.

Llenb paboTBl — U3YUHUTh BIHSHUE PETYIATOPOB pOCTA PACTEHUH Ha YPO)KaHHOCTh M CaXapUCTOCTh
COKa Sroji CTOJIOBOTO copTa BHUHOrpajga Benuka B pa3iauuHble MO KIMMAaTHUYECKUM YCIOBUSAM
BEreTallMOHHBIE IEPUO/BI.

MarepuaJjbl 1 METOABI

Uccnenosanusa npooauwiuch B 2019-2020 rr. Ha BuHOTrpanHbix HacaxkaeHusx OO0 «'paguHan
Crnob6onzeiickoro paiiona lOxnoro IlpuanectpoBbs. IlouBa yuacTka — uepHO3eM OOBIKHOBEHHBIH
TSYKEJIOCYTJIMHUCTBIA CPEAHEMOIIHBIA Ha TSKEJIOM CYIJIMHKE. BUHOTrpajHMK pa3MelleH Ha CKJIOHE
3amafHol dKcmo3uiuy, ykinoH — 2-3°. YuacTok opolmaeMslii, KanenbHbIi momuB. Cxema mocaaku 3,0 X
1,5 M. ®opma KycTa — TaMOOBBIN TOPU30HTAIBHBIN JBYCTOPOHHUI KOpaoH. CucTeMa BelleHusl KycTa —
BEPTHUKAJIbHAS OHOIUIOCKOCTHASI LIIIAJIEpa C TPEMS sIpycaMH LINAJIEPHON TPOBOJIOKH.

KonnyecTBo moGeroB 1 couBeTHii Ha KyCT HOPMUPOBAIM IyTeM OOJIOMKHU 3eleHbIX 1moderos. KycTsl
BUHOTpajga oOpabaThiBasIM ABaXbl (IIepel LBETEHUEM M B MEPHOJ POCTA ArOJ) C MOMOIIBIO PYYHOTO
PaHIIEBOTO ONPBHICKUBATENS PACTBOPAMHU CIEAYIOUINX PErYISITOpPOB pocTa: [ 'mbOepeyiuH B KOHIIEHTpaluu
100 mr/n, Hupkon — 0,4 u 0,6 mu/n, DnuH-3kcTpa — 3,2 Mu/n. Hopma pacxoma pabodeld ®KHUIKOCTH TpU
o0paboTtke pacrenuit — 0,4 1/kyct. KOHTpOIBHBIM BapHaHTOM CITYKHJIA HEOOpaOOTaHHBIE KYCTHI.

ArpoOHOJIOTHYECKUE YYeThl M HaONIOJCHHUS MPOBOIWINCH IO METOJIUKaM, OIMYOJUKOBAHHBIM B
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«ATPOTEXHHYECKUX UCCIEAOBAHUAX MO0 CO3JaHUI0 WHTEHCUBHBIX BHUHOTPAJHBIX HACAXKICHUN Ha
MPOMBIIUIEHHONM  ocHOBe» [6]. Jlnsg  OIEHKHM  yBIQXHEHHOCTH  TEPPUTOPUHU  HMCIOJIB30BAIU
ruaporepmudeckuii kodpdunuent Censsauaosa (I'TK) (Censsaunos I'., 1937), KOTOpBIA pacCYUTHIBAIH C
YUETOM CPEIHECYTOUHBIX TEMIEpaTyp BO3AyXa M CYMMbI OCaJKOB IO (pazamM BereTaly BUHOTpaaa U3
KJIIMMAaTUYECKOro apxuBa MereoneHTpa [lpuaHecTpoBbsi. AHANW3 CTPYKTYphl TPO3AM BHHOIPAJa
npoBoamin o wmeroauke H.H. TIlpocrocepmoBa [7], craTrctudeckyro 00pabOTKYy pe3yabTaToB
MCCJIEI0BAHUI METOJIOM JUCIIEPCUOHHOTO aHAJIN3a.
Pe3ysabTarsl M 00CyKIeHUE

AHanmmM3 CpeHeCYTOUHON TeMIeparyphl Bo3ayxa Mo (hazaM BereTaluyd CTOJIOBOTO COPTa BHHOTPAIA
Benmka 3a roapl uccnenoBanuii mokasai, yto B 2019 roqy cpennemecsyHas Temreparypa Bo3ayxa Obuia BbI-
e cpegHeMHoroneTHuX MaHHbIX Ha 1,0 (dasa cospeBanue srox) — 2,2°C (asa pocra sirox), a B 2020 romy
¢aza pocra MmoOEToB U COIBETUI MPOXOAMIIA TIPU O0JIee HU3KUX CPEAHECYTOUHBIX TeMIieparypax (Tao. 1).

Tabmuna 1. Cpennsas remneparypa Bo3ayxa no ¢aszam neproja Bereraiuu copra Bunorpaaa Benuka, °C

®denosornueckue haspl
T'on COKOJIBM)KE- | pOCT IOOEroB n
. [[BETCHUE | POCT SArOX CospeBanue sroj
HHE COLIBETHI

2019 11,9 16,4 21,5 24,2 22,3

2020 11,3 14,0 22,4 23,4 24,7
CPEHEMIOTOIETHHE 10,4 16,3 20,1 22,0 21,3

JIaHHbIC

M3BeCTHO, YTO POCT U Pa3BUTHE BHHOTPATHOTO PACTEHUs, IEPEXOJ €ro K Clemyromiel ¢ase Bereraum
OTIpEeIeTISIeTCSl, B OCHOBHOM, TEMIIEPaTypOil BO3yXa M HAKOIJICHHEM aKTHBHOTrO Teruia. TakuM mokaszarenem
ABJISIETCSl CyMMa akTUBHBIX TeMnepatyp (Bbiie +10°C), koTopas 3a BererauoHHbIi nepuox 2019 roga co-
craBuia 2542,6°C npu konmuectBe ocankos 272,2 mM. 2020 roj okazaics 0oree TeribIM: CyMMa aKTUBHBIX
temmepatyp coctaBuia 2654,4°C, uro Ha 111,8°C 6onbine, uem B 2019 rofy, a KOTUYECTBO OCAIKOB OBLIO B
1,7 pa3a menblte. OTMedeHo, uto B 2020 roty yBelIn4eHHe CyMMbl aKTUBHBIX TEMIIEPATyp MPOUCXOAMI0 0o-
Jiee MHTEHCUBHO, 4eM B 2019: pa3nwma o ¢azam Bererarmu jpocrurana 9,0-40,7°C.

Tabnuna 2. Cymma akTUBHBIX TeMIIEpaTyp 1Mo GEeHOJOTnYecKUuM ¢azaM BUHOTPa/a B 3aBUCUMOCTH OT
TUAPOTEPMHUYECKOI0 PEKMMA Tofa, copT Bennka

®deHonornueckre ¢asbl
Ton COKOJIBH- | POCT MOOEroB u [[BETCHUE POCT SIrot co3peBaHue CymmMma
JKeHue COIIBETUM SITOJ],
Cymma axmuenvix memnepamyp, °C
2019 83,6 556,3 215,0 773,7 914,0 25426
2020 100,9 597,0 224,0 794,5 938,0 26544
Konuuecmeso ocaokos, mm
2019 22,1 457 51,4 53,1 99,9 272,2
2020 1,6 80,5 0,5 68,5 4,0 155,1
T'uopomepmuuecxuii koaghpuyuenm(I'TK)

2019 2,6 0,8 24 0,7 1,1 -
2020 0,2 1,3 0,02 0,9 0,04 -

CrnenoBatenbHO, O0Jiee paHHEEe HAKOTUICHHE HEOOXO0IMMOTO TeTlIa JIJIs TIepexoa K cleayromen ¢a-
3€ BereTaliy MoKeT 00yCIIOBIMBATh CMEIIeHUE (PEHOIIOTHYECKUX JIaT HACTYIUIEHUS 3TuX (as.

Heobxomumo otmeTuTsb, uto 2020 ros XxapakTepru3oBajicsi HU3KOM BIaroo0ecredeHHOCThIO B a3kl co-
KOJIBMDKEHUSI, LIBETEHUS U CO3PEBAHMS SITO/I, O YeM CBHJETENBCTBYET HU3KAasl BEIMYMHA THIPOTEPMHYECKOTO
k03 durieHTa, KOTOpbIi ObUT HIKE B cpaBHeHUH ¢ 2019 ronom cootBercTBeHHO Ha 2,4, 2,3 u 1,0 (Tabm. 2).
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Takum obpazom, moroxHo-kauMaruieckue yciaoBus 2019 u 2020 3HAUUTENBHO pa3IMYyalIuCh, YTO
MO3BOJIUJIO YCTAHOBUTH 3(PPEKTUBHOCTh MPUMEHEHHUS PErYISTOPOB POCTa PACTEHUN B 3aBHCUMOCTH OT
KIIMMAaTUYECKUX YCIOBHIA.

brnaronpusitHbie UIsl pa3BUTHS pacTeHUi BUHOTrpana yciaoBus 2019 roga oOycnoBuiu 6oliee BbI-
COKYIO Maccy rpo3au KoHTpoJbHbIX pacteHuit: 500,0 npotus 456,7 r B cpaBHenuu ¢ 2020 rogom. JIBy-
KpaTHast 00paboTKa pacTeHMiI BUHOTPaAa PErylsaTOpaMU POCTa PACTCHHUI B M3y4aeMbIX KOHIIEHTPALMSIX
CHOCOOCTBOBaIAa YBEJIMYCHHUIO MACCHI TPO3/M B TOJIbI HCCIIe0BaHUH, Kpome [ mbOepennmuna. Macca rpos-
1 B OTIBITHBIX BapHaHTaX ObliIa BHIIIC B CPAaBHEHUU C KOHTPOJBHBIMU pacTeHusMu: Ha 48,4-81 u 17,7-
41,7% coorBerctBenHoB 2019 u 2020 roxy. AHanorn4Has TeHACHIMS HaOIr01aeTCst M IO Macce sroa. B
Oosee BnaxHbIX ycrnoBusax 2019 rona oTMEUeHO CHUXKEHUE BEJIMYMHBI STOAHOTO Mokaszatend (Tabdin. 3) B
CpaBHEHHMH C KOHTPOJIEM, YTO CBUICTEIILCTBYET 00 YBEIMUCHUN CPEAHEN MacChl OTHOM ATOIBI.

Tabnua 3.BausiHue perysisiTopoB pocTa Ha CTpPOEHUE TPO3AH copTa BUHOrpaaa Bennka

Perynatopsl pocta, KOHIIEHTPAIHs
Ioxazarenu l'on TI;(())I; I'u66epennun, Hupkon 3?(2?1; HCPos
100 mr/n 0,4 mi/m | 0,6 ma/n ’
3,2 Mt/
Macca rpo3au, © 2019 500,0 490,0 742,3 905,0 877,6 100,5
2020 456,7 413,3 537,4 647,0 556,7 74,6
KommuectBo sirom B Tpo3mm, | 2019 58,0 84,0 83,8 96,4 87,0 11,7
IIT. 2020 89,4 57,4 72,8 80,8 82,0 10,8
% ropomamuxcs srox B | 2019 17,2 45,2 20,3 19,0 115 -
rpo3au 2020 41,8 22,2 15,1 21,9 25,6 -
ITokazarenb cTpoeHUs TPO3TH 2019 38,4 36,7 46,3 68,6 104,7 -
2020 42,9 36,6 37,7 40,7 45,8 -
SIromHBINA ITOKa3aTENb 2019 11,6 17,2 11,3 10,7 9,9 -
2020 19,6 13,9 13,5 12,5 14,7 -

OTMedeHO pa3iau4HOE BIIMSHUE, KaK YCJIOBMM roja, TaKk M PETYJISTOPOB POCTa PAacCTCHMM Ha
3aBS3BIBAEMOCTD SIT0J1. CHUKEHUE KOJIMYECTBA SO B TPO3U B Oojee 3acynuinBbix yenoBusax 2020 rona
Ha0r0/1a710Ch TIpU 00pabOTKE BCEMM HCIBITBIBAEMBIMU PETYIISTOPAMHU POCTA: YMEHBIIEHUE KOJMYECTBA
AroJl B TPO3AH BapbupoBajo oT 5,7% B BapuanTe 00padoTku DnuH-3kcTpa 10 31,7% — ['nbOepemmnom.

HemanoBaxHpIM yCIIOBHEM IPH BbIpAIIMBAHUH CTOJIOBBIX COPTOB BUHOTPAZA SIBJISIETCS OTCYTCTBUE WM
HE3HAYMTENILHOE KOJMYECTBO TOPOIIAIIUXCs Aro] B rpo3au. B Gomnee 3acynumBbix ycnmoBusx 2020 roma
IPOLEHT TOPOIIAINUXCS SroA ObUT BbIIE, KaK B KOHTPOJBHBIX BapuUaHTax, TaK M BapuaHTax 0OpabOTKU
peryssiTopaMu pocta B cpaBHeHHH ¢ Oosiee O6maronpusTHeiME yesoBusiMu 2019 roga. Cnenyer OTMETUTB, UTO
npu ABYKpaTtHOM oOpaOotke pacrenuit LlupkoHom B koHuentpaimu 0,4 w/n u T'ubbepemnnHom
HaOJIOaeTCsl CHIDKEHHE KOJIMUECTBA FOPOIIAIIMXCS o] B TPo3/11 B Oosee 3acynuuBbie yeiaoBus 2020 roga
—Ha 25,6 1 50,9% B cpaBHeHUU ¢ Oornee BIaXHbIME ycnoBusiMy 2019 rosia, COOTBETCTBEHHO.

KnumaTtnueckue ycioBus roja OKazajdud HEKOTOPOE BIMSHUE HAa COOTHOLIEHHE MacChl AroJl U
rpebHs B IPO3AU KOHTPOJIBHBIX BAPHAHTOB HUCCIEAYEMBIX COpTOB. Tak, B 0ojiee 3aCyIUIMBBIX YCIOBUAX
2020 rona nong SAToA B IpO3]M OKa3ajach Bbilie (97,7) B cpaBHEHUH C YBJIa)KHEHHBIMU ycioBusmu 2019
roga (97,4), 4ro MoATBEp’KAAETCs MOKa3zaTeleM CTpOoeHHs rpo3au. B Gonee BiaxHbix ycioBusx 2019
roja oOpaboTka pacTeHUil BUHOTpaaa peryistopamu pocta L{lupkon B Oonblei KOHIIEHTpAIMU U DIHUH-
9KCTpa NMpHBeJa K CHWKEHUIO MPOIIeHTa IpedHsl B Tpo3/u, B Oonee 3acynuiuBbix ycnoBusax 2020 roga
HauMEeHbIlIee 3HaYeHHe JaHHOTO MMOKa3aTelsi OTMEUYEHO B BapuaHTe npuMeHeHus [ ndoepemninHa.

Perynaropsr pocta ['m66epennus, LlupkoH 1 SnUH-3KCTpa OKa3aJin CYIIECTBEHHOE MOJI0KUTEIbHOE
BIIMSIHHE HAa YPOKAMHOCTh BUHOTPAJaCTOJIOBOTO HalpasiieHns copta Benuka. [1o ypoxaitHocTH BbIIEIN-
JHMCh BapHaHThl 00pabOTKU PETYIATOpaMU POCcTa DNUH-IKCTpa B OnaronpuaTHeIx ycioBusx 2019 rona
(22,2 1/ra) n Hupkona B koHuentpauuu 0,6 mn/n (18,2 1/ra) B MeHee OnaronpusaTHbIX yciaoBusix 2020
rofa, uro BoIme Ha 81,9 u 51,7 % B cpaBHEHUH ¢ KOHTPOJIBHBIMH BapHaHTamu (Talu. 4).
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Tabnuua 4.YpoxxaltHOCTb U CaxapuCTOCTh COKa SIrOJl IPU JABYKPAaTHOW 00pabOTKe pacTeHUI
perynsropaMu pocra, copT Benmka

Perynatopsl pocta, KOHIIEHTpAIHS
ITokazarenun I'on | Kontpons | ['mbOGepemnun,l Hupion OmmH- HCPos
0,4 0,6 3KCTpa,
00 mr/n

M/ M1/ 3,2 mi/n
YpoxaitHOCTb, T/Ta 2019 12,2 12,1 17,2 22,1 22,2 2,5
2020 12,0 10,9 14,5 18,2 15,5 2,1
CaxapucrocThb coka | 2019 18,3 19,6 19,6 18,6 16,1 1,1
srof, % 2020 15,7 17,5 18,2 19,7 19,1 1,2

HemanoBaxknoe 3HaueHuEe MMEET MPOIECC HAKOIUICHUSI caXapoB B COKe siroJl BUuHorpana. Kak mpa-
BHJIO, HMEHHO TI0 3TOMY IOKa3aTeJ0 OMPEACIIIIOT CPOKH cOopa BUHOTpana. [IpumMeHeHue perynsaTopos
pocTa MPUBETIO K YBEITUYCHHUIO CaXapUCTOCTH, KOTOpasi ObUIA JTOCTOBEPHO BHINIEC KOHTPOJIS, 32 UCKIIFOUe-
HUEM BapHaHTa o0paboOTKM DMUH-3KCTpa B Oosiee yBiakHeHHBbIX ycnoBusix 2019 roma. JloctoBepHoe
CHI)KCHHE KOJMYECTBA CaxapoB B COKE SATOJ OTMEYEHO B BapuaHTe 00paboTku DnuH-3kcTpa (16,1 mpo-
TuB 18,3 % B KOHTpOJIE) BO BIaxHBIX yciaoBusax 2019 roxa, npeanonokuTeaIbHO BCIEACTBUE CYIIIECTBEH-
HOTO MOBBIILIEHUS ypokaliHOCTH Ha 82,0%.

BrIBoabI
1. Anamm3 kmuMatudeckux ycnoBud B 2019-2020 rompl mokasall, UTO HH3Kas BIarooOECre4eHHOCTh U
BBICOKME TEMIIEpPaTypbl B TEPHOA POCTa W CO3PEBAHUS SITOJ] SIBIISIIOTCSI CTPECCOBBIMHU (haKTOpaMH JUIS
BUHOTPa/Ia, YTO, B KOHEYHOM CYETe, CHI)KAeT NPOJYKTHBHOCTh HacaxkieHWii BuHorpaaa. OOpaboTka
perymsitopamu pocta pacteHnid (L{upkoH u  DnuH-3KCTpa) TMO3BOJSIET CHU3UTH HETAaTUBHOE BIIMSTHHE
HEOJIaronpUsTHBIX BHEIIHUX (JAKTOPOB U MOBBICUTH IMOKA3aTEN MPOAYKTUBHOCTH U Ka4eCTBa SATO/l BUHOTPA/Ia.
2.  BbBiIeHO, 4TO IBYKpaTHas 00pabOTKa pacTeHUH (DH3MOJOTUYECKH AKTUBHBIMH BEIICCTBAMH IMPUBO-
JIUT K 3HAYUTEIBHOMY CHIKEHHIO SITOJTHOTO TOKA3aTessl U pOCTY MOKAa3aTellsi CTPOESHUS TPO3IM BUHOTPAa.
3. Ilpum HeOmaronpusATHBIX I PA3BUTHS BUHOTPAJIA YCIOBUSAX IBYKpAaTHAs 00paboTKa peryasTopaMu
pocTa crmocoOCTBYET Jy4llIeMy Pa3BUTHIO SITOJA B TPO3AM, Onarojgaps 4eMmy 3HAUMTEIBbHO CHUXKAETCS
TOPOIIICHHUE B TPO3U B CPABHEHUHU C KOHTPOJIbHBIMU BapUaAHTaAMU.
4. B Oonee yBnaXHEHHBIX YCIOBHMAX HauOosee >(PGEKTUBHOM sBISETCS JBYKpaTHass o0OpalOoTka
pacTeHuii ONHH-3KCTpa B KOHIEHTpanuud 3,2 M/, B 3acCylUIMBBIX YCioBUSX — LlupkoHomM B
KoHIeHTpanuu 0,6Mi1/1.
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Abstract

The present study was designed to investigate the efficacy of nutrient media on the development
and mortality of the life stages of the phytophagous Gallerria mellonella. Thus, in order to study the con-
ditions and factors affecting the cultivation of Galleria mellonella in laboratory conditions and the biolog-
ical efficiency of its rational use, it was necessary to investigate the effect of nutrient media on the mor-
phophysiological parameters of G. mellonella; a physic-chemical analysis of the ingredients of the nutri-
ent media under study, etc. Thus, some authors recommend for reproduction in laboratory conditions a
complex composition of media, including containing vitamins, protein, various sources of fat, carbohy-
drates; but also to be, at low cost.

Key words: Gallerria mellonella, eggs, larva, pupa, imago, nutrient medium.

Introducere

Actualmente, In plan mondial datorita gestiondrii durabile a ecosistemelor agricole, treptat se ma-
joreaza rata aplicarii mijloacelor biologice de combatere, in detrimentul celor chimice. Tot odata, reduc-
erea mijloacelor chimice de combatere necesitd o majorare semnificativa a unui complex de mijloace bio-
logice. Unul din ele este reprezentat de colectarea unor specii de insecte benefice din biotopurile naturale,
elaborarea metodelor de inmultire si lansare a lor Tn agrobiocenozele contemporane.

Aplicarea entomofagilor detine un sir de prioritati, care constau in reducerea cheltuielilor pentru
protectia culturilor agricole, pastrarea biodiversitatii, asigurarea calitatii produselor alimentare, evitarea
poludrii mediului inconjurator, pretul mic, simplitatea utilizarii.

Specia Bracon hebetor este un entomofag de perspectiva in protectia biologica a plantelor, de-
oarece modul de viata este orientat spre parazitarea stadiei de larva a mai multor daunatori.

Pana in prezent s-au efectuat mai multe investigatii in diferite tdri consacrate metodelor de
aplicare al acestui entomofag in sistemele integrate de protectie a plantelor [1]. De asemenea, existd o
serie de lucrari inchinate investigatiilor de a se aprecia o gazda de laborator pentru multiplicarea in masa a
entomofagului corespunzdtor [2]. Sunt la faza de investigare si a unor medii nutritive optimale de
inmultire a gazdei de laborator Galeria mellonella [3].

Luand in considerare actualitatea problemelor de protectie biologicd a plantelor si existenta a mai
multor lucrari referitor la eficacitatea biologicd a entomofagului Bracon hebetor si elaborarea metodelor
de multiplicare pe gazda de laborator G. mellonella a si aparut necesitatea de a se optimiza mediul nutritiv
pentru multiplicarea in conditii de laborator.

Monitorizarea stadiilor ontogenetice de dezvoltare a speciei G. mellonnella pe diferite medii nutri-
tive, in conditii de laborator.

Materiale si metode

Larvele daunatorului Galleria mellonela au fost utilizate in calitate de gazda de laborator pentru
inmultirea entomofagului Bracon hebetor. Reiesind din aceste considerente a aparut necesitatea de a se
preciza unele momente metodologice in procesul de multiplicare a gazdei de laborator G. mellonela. Un-
ul din factorii principali in cazul dat a fost de a se optimiza mediul nutritiv. Au fost testate trei variante de
mediu nutritiv in comparatie cu mediul nutritiv standard (Tab. 1).

Mediile corespunzitoare au fost cilite in dulapul de uscare la o temperatura de 70°C pe parcursul a
4 ore. La fel au fost calite si vasele din sticla folosite pentru multiplicare. Pe mediile astfel pregatite se
aplicau cate 150 oua proaspat depuse cu varsta de pana la 24 ore. Monitorizarea variantelor testate a fost
efectuati in conditii de laborator, in termostatul ’BRUVE” la temperatura de 28°C si umiditatea relativi a
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aerului de circa 70%. Testarea mediilor experimentale a fost efectuata pe perioada dezvoltarii unui ciclu
ontogenetic a gazdei de laborator G. mellonela, in trei repetari (Fig.1).

Tabelul 1. Componenta mediilor nutritive, testate pentru multiplicarea gazdei de laborator Galleria
mellonela
Varianta Componentii i rata lor la 1 kg de mediu
Mediul tarate de grau (40g) + faina de grau (150g) + faina de porumb (130g) +
Standard | miere de albine (120g) + glicerina (120g) + lapte praf (90g) + merva (250g)
Mediul I | tarate de grau (250g) + faina de grau (250g) + ceara de albine (500g)
Mediul Il | merva (1kg)
Mediul 11l | tarate de grau (300g) + merva (600g) + drojdie (100g)

a)
Fig. 1. Variantele mediilor testate pentru multiplicarea speciei Galleria mellonela in calitate de gazda de la-
borator a entomofagului Bracon hebetor: a) mediul standard; b) mediul nr.1; ¢) mediul nr.2; d) mediul nr.3.

Rezultatele au fost supuse prelucrarilor matematice conform pachetului de programe Microsoft Excel.

Rezultate si discutii
Ecluzarea larvelor din oudle depuse pe mediile experimentale a fost fixata dupa 6 zile, fara o
oarecare deosebire dupa variante. Pe parcursul dezvoltarii larvelor au fost efectuate evidente zilnice
pentru a se evidentia cea mai optimala varianta (Tab. 2).

Tabelul 2. Dezvoltarea stadiei de larva a speciei Gallerria mellonella in dependenta de diferite medii nutritive

Variantele In medie s-au obtinut | Diferenta fati de | Grupul
larve de varsta V Standard
Standard 114,3 - -
Mediul nr. 1 105,7 -8,6 I
Mediul nr. 2 115,0 +0,7 I
Mediul nr. 3 136,7 +22,4 I
DEMgos = 29,1

Analiza rezultatelor obtinute a demonstrat, ca In toate variantele testate dezvoltarea larvelor a avut
loc fara mari devieri si nu se deosebea esential de dezvoltarea larvelor in varianta standard. Cu toate aces-
tea, totusi e necesar de mentionat, cd in varianta nr. 3, numarul larvelor care s-au dezvoltat pana la varsta
a V avea o tendinta prioritara fata de supravietuirea larvelor din celelalte variante.

Investigatiile ulterioare au fost axate in directia de monitorizare a procesului de formare a pupelor, in de-
pendenta de mediile nutritive testate, fatd de mediul standard. Rezultatele obtinute sunt oglindite in tabelul 3.

Analiza rezultatelor obtinute demonstreaza, ca larvele crescute pe mediul nr.1 au avut o ratd de
impupare esential de redusa fatd de varianta martor, necitind la faptul, ca pe parcursul dezvoltarii lor de la
I varsta pana la varsta a V nu au fost deosebiri esentiale fatd de martor (Tabel. 2). Larvele dezvoltate pe
mediul nr. 2 au avut o ratd de impupare la nivelul variantei martor. In acelasi timp a fost fixat momentul,
ca larvele crescute pe mediul nutritiv nr. 3 se deosebeste esential, cu semn pozitiv, fatd de varianta martor.
Astfel, putem concluziona, ca mediul nutritiv nr.3 este mai optimal atat din punct de vedere al costului,
cat si din punct de vedere a obtinerii pupelor viabile. Tot odata este necesar de mentionat, ca in varianta
nr.3 longevitatea perioadei de dezvoltare a larvelor si pupelor nu se deosebea esential de a celor din vari-
anta Standard, pe cand dezvoltarea in celelalte doud variante a decurs mult mai lent deoarece in mediile
nutritive corespunzatoare se continea o cantitate de proteind redusa.
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Tabelul 3.Numarul de pupe a speciei Gallerria mellonella, obtinute in rezultatul nutritiei larvelor pe dif-
erite medii de nutritie

Variantele In medie Diferenta fatd de | Grupul
sau obtinut pupe standard
Standard 100,0 - -
Mediul nr. 1 86,4 -23,4 "l
Mediul nr. 2 105,7 +5,7 Il
Mediul nr. 3 123,4 +23,4 [
DEM005 = 16,2

Investigatiile ulterioare au fost axate pe directia aprecierii raportului dintre femele si masculi In de-
pendenta de mediile nutritive pe care sau dezvoltat larvele. Rezultatele obtinute sunt oglindite in Tabelul 4.

Efectuarea unei analize minutioase a imago, ecluzati din pupele obtinute pe diferite medii nutritive
a demonstrat, ca rata femelelor a atins cel mai inalt grad in varianta nr.3 si se deosebea semnificativ atat
de celelalte variante, cat si de varianta Standard. Astfel, raportul intre femele si masculi constituia 0,9:1,1
pe cand in varianta Standard — 0,6:1,5.

Tabelul 4. Raportul femelelor si masculilor obtinuti in rezultatul cresterii larvelor speciei Gallerria mel-
lonella pe diferite medii de nutritie

Variantele Pupe Imago Divizarea imago dupa sex Raportul intre
obtinute ecluzati Q a Qsid
Standard 100 85,3 33,4 51,9 0,6:1,5
Mediul nr. 1 86,4 80,6 33,0 47,6 0,6:1,4
Mediul nr. 2 105,7 105,3 33,9 71,4 0,4:2,1
Mediul nr. 3 123,4 116,7 55,9 60,8 0,9:1,1

Luand in consideratie faptul, ca raportul intre femele si masculi in populatiile naturale a speciei
Gallerria mellonella este de aproximativ 1:1, in varianta cu mediul nutritiv nr.3 au fost obtinute rezultate
ce tind spre populatia din arealul natural de dezvoltare.

Concluzii
A fost demonstrat, ca mediul nutritiv nr.3 (30% tarate de grau + 60% merva + 10% drojdie) s-a
manifestat ca fiind cel mai optimal la multiplicarea gazdei de laborator Gallerria mellonella pentru in-
multirea entomofagului Bracon hebetor atat din punct de vedere a costului, cat si din punctul de vedere a
dezvoltarii larvelor si a raportului intre femelele si masculii ecluzati din pupele obtinute.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.27 ’ldentifi-
carea si evaluarea substantelor biologic active, a speciilor de entomofagi, culturilor vegetale entomofile,
si a mecanismelor interactiunii acestora in contextul organismelor nocive”, finantat de Agentia Nationala
pentru Cercetare si Dezvoltare.
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VARIABILITATEA CARACTERELOR BIOMORFOLOGICE LA MUTANTUL

CALCAROIDES DE ORZ DE PRIMAVARA IN GENERATIILE M;-My
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Abstract

The variability of quantitative traits (plant height, spike length, apical internode length, number of
spikelets and grains per spike, number of productive tillers per plant) in barley calcaroides mutant of cv.
Sonor induced by gamma rays (250 Gy) has been studied. The analysis of variance showed that year condi-
tions were mainly responsible (10.59 to 46.96%) for variation of studied traits, followed by the genotype (1.48
to 20.5%) and the interaction of these factors (1.94 to 8.64%), with only one exception for number of grains
per spike. Variation of this trait depends mostly on genotype factors. The mean values of all studied traits of
mutant form were lower than of Sonor variety. This morphological mutant has a scientific importance.

Key words: variability, variance, barley morphological mutant, gamma rays, quantitative traits

Introducere

Extinderea variabilitatii biomorfologice la plantele de cultura, determind disponibilitatea diversita-
tii genetice necesare pentru orice program de ameliorare. In cadrul cercetirilor orientate spre lirgirea
spectrului de variatii la orzul de primavara a fost obtinuta forma mutanta la care lema (bracteea florala)
poarta o structura neomorfa organizata in forma de sac (figural). Aceasta mutatie stabila s-a transmis
descendentilor timp de 7 generatii. Forme mutante asemdnatoare au fost obtinute de cétre Gustaffson
(1947), in rezultatul iradierii gama a soiului Ymer, care le-a numit calcaroides. Acest nume deriva din
asemanarea lemei mutante cu un calcai (din lat. calcar). Ulterior, mutanti calcaroides (cal) au fost obti-
nuti de Lundqvist (Svalov, Suedia) prin mutageneza cu agenti fizici sau chimici in fondurile genetice ale
soiurilor Bonus, Foma, Kristina, Semira. Toti mutanti cal (cu exceptia cal 23) au fost atribuiti la locusuri-
le: cal a (cu alelele a1, a3, a5, a6, a7, a8, al6, al7, a20); cal b (cu alelele b2 si b19); cal ¢ (cu alela C15)
si cal d (cu alelele d4, d14, d22) [2]. Mai tarziu, Pozzi et al. [5] au confirmat ca mutatia cal este determi-
nata de mai multe gene recesive, cu exceptia genei dominante cal C15, pozitionate in diferiti loci separati
si care genereaza acelasi organ neomorf.

In rezultatul analizei comparative a aspectului morfologic al lemei mutante la forma obtinuta de
noi, si mutantilor cal, inregistrati in baza de date pentru genele si fondul genetic al orzului (NordGen),
precum si descrierii alelelor mutante cal de catre Pozzi et al. [2000], am stabilit ca genele potentiale care
codifica mutatia respectiva sunt cal a (a5, a8) sau cal C15. Conform datelor din baza de date NordGen,
BGS 62 (sbkl, cal a) si BGS 62 (cal c), au fost obtinute atat linii mutante cu indici mici a caracterelor ce
determind productivitatea (BW767, 766, 105), cat si linii mai viguroase, fatd de forma initiald Bowman
(BW103) [6].

Figura 1. Aspectul morfologic al spicului mutant calcaroides
Nota: A- Martor; B-Forma mutanta Calcaroides

Totodata, nu am atestat date disponibile despre analiza biometrica a caracterelor biomorfologice la

aceasta forma mutanta. Prin urmare, prezinta interes evaluarea caracterelor biomorfologice la descenden-
tii formei mutante calcaroides si evidentierea asocierii cu insusirile valoroase.
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Materiale si metode

Au fost analizati descendentii formei mutante calcaroides, de orz de primavara (Ms-My), evidentiati
in generatia M> la soiul Sonor din semintele tratate cu raze gama (250 Gy). Iradierea a fost realizata la in-
stalatia RXM-V-20, sursa radiatiilor - ®°Co (0,16 gr/sec). Plantulele (Mo) in faza de 2-3 frunzulite au fost
inoculate mecanic cu virusul mozaicului dungat al orzului. in calitate de martor au servit plantele neiradiate,
libere de germeni virali. Au fost evaluate caracterele cantitative: talia plantei (TPL), lungimea spicului prin-
cipal (LSP) si a ultimului internod (LUI), numarul de spiculete (NSP) si boabe per spic principal (NB), nu-
marul fratilor fertili per planta (NFF). Analiza datelor s-a efectuat cu ajutorul pachetului de programe
STATGRAPHICS Plus 5.0.

Rezultate si discutii

In rezultatul evaludrii statistice a indicilor morfometrici la descendentii mutantului morfologic de
orz de primdvara, pe parcursul a cinci generatii, s-a estimat variatia semnificativa a valorilor medii in de-
pendentd de generatie, genotip si caracterul analizat. Prin urmare, media caracterului LSP a variat de la
7,7 - 10,5 cm pentru formele mutante si de la 7,90 -11,55 cm pentru varianta martor. Coeficientul de vari-
atie (Cv,%) a acestui indice a constituit 6,12 - 10,54% la mutantii morfologici si 5,31 - 14,55% la plantele
martor, ceea ce corespunde unui nivel mic si mediu de variabilitate (tabelul 1).

Similar, pentru caracterul NSP s-a stabilit un grad mic de variatie (5,62 - 8,63%) la generatiile anali-
zate, pentru ambele variante, cu exceptia generatiei Ms (Cy - 11,88%). Valoarea medie a acestui parametru a
reprezentat 23,30 - 29,05 (varianta mutanta) si 24,13 - 31,77 (varianta martor). In ceea ce priveste, caracte-
rul NB s-a evidentiat variatia medie si puternica a acestui indice, atat la la varianta martor (10,31 - 20,72%),
cat si la forma mutata (14,93 - 25,40%), in toate generatiile, cu exceptia generatiei Gs. Media acestui carac
ter a atins valori de 20,12 - 26,07 pentru varianta martor si 12,61 - 21,08 pentru descendentii mutantului
morfologic. Evaluarea gradului de variabilitate a indicelui NFF a atestat o variatie puternica (36,38 -
106,7%) a acestui caracter la ambele variante. Valorile medii au fluctuat de la 2,21 pana la 8,89 la varianta

Tabelul 1.Valorile medii ale caracterelor biomorfologice la forma mutanta cal in M3-My

Inaltimea Lun_gim_ea S pi- L.u ”gi”?‘?a Nun.lérul. c.k: Numarul de | Numarul de
. lantei. cm cului principal, | ultimului in- | frati fertili/ spiculete/spic | boabe/spic
Varianta P ’ cm ternod, cm planta P P
X £ES X +ES X +ES X +ES X £ES X £ES
Cv,% Cv,% Cv,% Cv,% Cv,% Cv,%
Martor  |85,91+0,85 11,55+0,08 36,06+0,56 |8,89+£0,29 |30,87+0,16 20,89+0,35
(G3) 12,39 9,12 19,39 40,36 6,31 20,72
cal 87,69+1,23 10,49+0,12a  |42,19+0,59a |6,17+0,28a |29,05+0,31a |16,81+0,42a
(M3) 12,37 10,54 12,36 39,93 9,38 21,87
Martor ~ |92,28+1,37 11,32+0,17 32,78+0,69 |2,58+0,21 |29,36+0,27 20,12+0,39
(G4) 10,51 10,51 15,06 57,77 6,63 13,86
cal (M4) 106,31+0,49a |10,01+0,14a  |42,84+0,37a |0,51+0,082 |26,55+0,32a |12,61+0,36a
3,23 10,12 6,05 106,77 8,67 19,81
Martor  |72,24+2,1 7,9+0,2 22,73+0,93  |2,2+0,22 24,13+0,53 20,47+0,48
(G5) 11,53 10,20 15,94 39,18 8,56 9,03
cal (M5) 72,36+2,26 7,7+0,2 19,6+1,24 1,87£0,26  23,3+0,71 18,4+0,85¢
12,09 10,06 24,69 53,06 11,88 17,88
Martor | 78,67+1,23 10,36+0,28 30,56+0,81 |2,21+0,24 |29,61+0,31 25,32+0,49
(G6) 8,30 14,55 14,08 58,12 5,62 10,31
cal (M6) 85,98+2,01b  |10,47+0,23 37,14+1,24a |0,83+0,24b |28,58+0,71 21,08+0,91a
8,08 7,76 11,57 100,18 8,63 14,93
Martor 109,73+0,75 10,7940,10 39,77+0,68 |4,27+0,28  |31,77+0,45 26,07+0,52
(G7) 3,75 5,31 9,44 6,38 7,82 11,03
cal (M7) 109,08+1,88  |9,74+0,13a 40,29+1,77  |2,18+0,26a |27,23+0,36a |12,90+0,69a
8,09 6,12 20,63 55,93 6,20 25,40

Nota: a, b, ¢ - diferenta semnificativa pentru P<0,05; 0,01; 0,001, in comparatie cu martor
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martor si de la 0,51 pana la 6,17 in dependenta de generatie (ani diferiti a cercetarii). Pe parcursul a cinci
generatii, pentru caracterele TPL si LUI s-au estimat valori mici si medii ale Cy (3,23 - 19,39%), la ambe-
le variante, cu exceptia Ms si M7 (LUI). Astfel, pentru parametrii LSP, NSP, NB si NFF, s-au inregistrat
valori medii mai mici (de 1,06 - 2,66 ori) in comparatie cu varianta martor. Cea mai mare diferenta dintre
variante s-a stabilit pentru NFF (de 5,05 ori) in Mas. Diferentele dintre variante sunt semnificative (la nivel
de 95 - 99,9%) in toate generatiile analizate doar pentru NB (tabelul 1).

Similar, conform informatiei din baza de date NordGen, micsorarea indicilor ce determina produc-
tivitatea a fost relatatd la majoritatea liniilor soiului Bowman ce detin mutatia lemei determinata de genele
alele cal-a, cal-c [6].

Tabelul 2
Analiza variantei indicilor biomorfologici la forma mutanta cal (ANOVA)

Sursa variatiei | GL | Suma pitratelor | F | Pl, %
Talia plantei
Genotip 1 1287,06 15,22*** 1,48
Conditii de an 4 40578,5 119,97*** 46,96
Genotip - Conditii de an 4 3183,69 9,41*** 3,68
Rezidual 443 37459,8
Total 452 86414,2
Lungimea spicului
Genotip 1 31,5735 28,80*** 3,43
Conditii de an 4 279,22 63,66*** 30,31
Genotip - Conditii de an 4 17,6073 4,01** 1,91
Rezidual 443 485,732
Total 452 921,041
Lungimea ultimului internod
Genotip 1 1040,15 32,52*** 3,69
Conditii de an 4 9302,1 72,72%** 33,07
Genotip - Conditii de an 4 1410,66 11,03*** 5,01
Rezidual 443 14165,9
Total 452 28131,9
Numarul fratilor fertili
Genotip 1 189,137 30,61*** 2,58
Conditii de an 4 3308,08 133,85*** 45,08
Genotip - Conditii de an 4 46,8367 1,90 6,38
Rezidual 443 2737,25
Total 452 7337,7
Numarul spiculetelor
Genotip 1 316,588 65,54 *** 7,66
Conditii de an 4 1162,24 60,15 *** 28,12
Genotip - Conditii de an 4 109,512 5,67 *** 2,65
Rezidual 443 2139,8
Total 452 4133,67
Numarul boabelor
Genotip 1 2466,74 197,03*** 20,55
Conditii de an 4 1272,14 25,40*** 10,59
Genotip - Conditii de an 4 1036,82 20,70*** 8,64
Rezidual 443 5546,19
Total 452 12002,3

Nota: *, ** *** _ diferenta semnificativa pentru P < 0,05; 0,01; 0,001.

In acelasi timp, pentru TPL si LUI (in generatiile Ma, Ma, Mg) s-a evidentiat majorarea semnificativi a
valorii medii de 1,1-1,2 ori (99 - 99,9%) fata de mator, contrar rezultatelor obtinute de alti cercetatori [6].
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Deasemenea, este necesar de mentionat ca variatia micd sau medie a caracterelor NSP, TPL, LSP
si medie sau puternicd a NB si NFF la plantele de orz, in dependentd de genotip si generatie a fost con-
firmata si de alti cercetatori [1;4].

Analiza datelor experimentale prin aplicarea testului ANOVA denotd ca generatia (A), genotipul
(G) si interactiunea dintre G x A au influentat semnificativ (la nivel de 99 - 99,9%) asupra variatiei carac-
terelor cantitative, la plantele de orz in generatiile M3 - M7 (tabelul 2). Actiune maxima a manifestat con-
ditiile de an, pentru toate caracterele analizate, cu exceptia NB. Puterea de influentd a generatiei in de-
pendenta de an a atins valori de la 30,31 - 46,96%, in dependenta de caracterul bio-morfologic analizat.
Variatia caracterului NB a fost determinata, in special de genotip (20,55%) si conditii de an (10,59%).
Anume la acest caracter a fost inregistratd actiunea maxima a interactiunii dintre G x A (8,64%). Date si-
milare privind variatia caracterelor agro-morfologice in dependenta de anul cercetarii au fost relatate la
orzul de toamna si grau [4; 3].

Concluzii
> La forma mutanta cal au fost estimate variatiile valorilor medii ale caracterelor ce determina pro-
ductivitatea si arhitectura plantei, care constituie: 72,24 - 109,08 cm (TPL); 7,7 - 10,5 cm (LSP); 19,6 -
42,19 cm (LUI); 23,30 - 29,05 (NSP); 12,61 - 21,08(NB);0,51 - 6,17 (NFF).
> Actiune maxima semnificativa (la nivel de 99 - 99,9%) asupra variatiei indicilor biomorfologici
analizati au manifestat conditiile de an, urmate de genotip si interactiunea acestor factori. In acelasi timp,
coeficientul de variatie a atins valori mici si medii la majoritatea caracterelor in cadrul aceleiasi genera-
tii, cu exceptia NFF, indicand despre omogenitatea lor.
> In rezultatul evaludrii comparative s-au atestat valori mai mici ale caracterelor formei mutante fati
de forma initiald Sonor. Cu toate acestea, acest mutant morfologic prezintd importanta stiintifica si poate
fi implicat in cercetdrile ce tin de elucidarea mecanismelor de interactiune si transmitere a genelor impli-
cate in determinarea acestei mutatii. Din punct de vedere practic, mutantul cal poate fi utilizat in pro-
grame de extindere a diversitatii la orz prin metoda hibridarii.

Cercetdrile au fost realizate in cadrul proiectului Programului de Stat 20.80009.7007.04 ,,Biotehnolo-
gii si procedee genetice de evaluare, conservare si valorificare a agrobiodiversitatii”, finantat de
Agentia Nationala pentru Cercetare si Dezvoltare.

Bibliografie

1. IONESCU, N., GEORGESCU, M., PENESCU, A. Variation of current morphological characters in
winter barley, Hordeum vulgare L. In: Scientific Papers. Series A. Agronomy. 2018.Vol. 1(1),
pp. 255-262.

2. LUNDQVIST, U. Coordinator's report: Ear morphology genes. Barley Genet. Newsl. 1993. 22
pp. 137-1309.

3. MIROSAVLJEVIC, M., CANAK, P. , MOMCILOVIC, V. et al. Relationship between Grain Yield
and Agronomic Traits in Winter Barley. In: Ratar. Povrt. 2015. Vol. 52(2), pp. 74-79.

4. JIBIKOBA, H. A. 3MeHYMBOCTh I'€HETUKO-CTaTHCTHUECKUX TpU3HaKoB Triticum aestivum u Horde-
um vulgare B outorenese. B: Hayu.oic. KyoI'AY. 2006. Ne 24 (8), c.1-8.

5. POzZl, C., FACCIOLI P., TERZI V., et al. Genetics of mutations affecting the development of a
barley floral bract. In: Genetics. 2000. 154. pp.335-1346.
https://www.nordgen.org/bgs/ BGS 62, 621 (citat 25/08/2021).

152



SECTIA IL Principii si procedeee de majorare a si cuantificare a variabilitatii ereditare

CZU: 633.111:575 https://doi.org/10.53040/gpph7.2021.40
EPIGENETIC IN HERITANCE AND SELECTION OF HEAT AND FROST
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Abstract

The primary resistance and plasticity of the response to shock with negative temperatures (SNT)
or heat shock (HS) of different winter wheat genotypes grown in Ukraine and then reproduced in Moldo-
va are determined. The values of the mentioned parameters specifically varied depended on the genotype
specificity and conditions of seeds reproduction. Thus, data support the hypothesis about the specificity of
trans-generational inheritance of wheat genotypes adaptations to extreme temperatures. Furthermore, the
correlation coefficient between the resistance SNT value to HS and inversed value (HS/SNT) ratio may
indicate the epigenetically inherited effects.

Key words: winter wheat, heat shock, sock with negative temperature, plasticity

Introduction

Due to progress in selection and plants cultivation technologies, crops with high productivity have been
obtained over the centuries. At the same time, appreciating the quality of agricultural products, the emphasis
was increasingly accepted on the users' taste preferences, directed and formed by advertisement, aimed to in-
crease companies' profits without considering the population health. For maximizing profit, new technologies
involve creating specific cultivation conditions that ensure the reduction/exclusion of competition between
cultivated genotypes and spontaneous plants, the influence of biotic and abiotic stressors on plants. As a result,
the development of agriculture has been continuously directed towards increasing the economic profit of new
products and technologies compared to the previous ones. However, in the background remained such vital
issues as protection of the environment, vigor, viability, and compliance of the properties of selected geno-
types to environmental conditions long-term effects of agricultural products on human health. Thus, the con-
tinuous amplification of the damages caused to the environment and the population's health due to implement-
ing this strategy becomes more evident. Therefore, more efforts are needed to increase the quality and quantity
of agricultural products made by natural means qualified as organic. As a result, the increase in organic agri-
culture productivity is slower than in traditional but continuous progress in time. In the long run, due to avoid-
ing the continuously increasing risks caused by conventional technologies, organic farming results are superi-
or to traditional ones. During evolution, plants developed different adaptations to environmental conditions
that spread over the Earth's entire surface. Knowledge and consideration of these mechanisms is an important
prerequisite for the successful promotion of organic farming.

The mechanisms of plants' adaptation to environmental conditions can be divided into two groups: the
mechanisms that ensure the reduction/avoidance of the action of stressors on plants; and those of functional
elimination (reparation) of the damages caused by stress [1; 2]. Traditionally is considered that the specifics of
all adaptation mechanisms are determined genetically. Still, more and more data currently demonstrate the
transmission of acquired traits in the ontogenesis of plants to future generations, involving hereditary epigenet-
ic mechanisms [3; 4]. The transgenerational information transmission has been multilaterally investigated with
several plant species, including flax genotrophs [4] and the inheritance of vernalization and photoperiod re-
quirements in wheat [5]. Research on the possibility of "transforming™ the winter wheat into spring wheat and
vice versa marked Soviet biological science in the middle of the twentieth century. Considering that currently,
the transmission between cells and plant organs of the traits acquired in ontogenesis is generally recognized,
we focused on the inheritance of the primary resistance to thermal stress by seeds of wheat genotypes multi-
plied under different environmental conditions. We mention that the primary stress resistance is a fundamental
characteristic determined by the resistance of organisms to stressors before the induction of adaptation pro-
cesses, which take place under their influence during ontogenesis [1, 2, 6].
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Materials and methods
We used in the studies seeds of 10 varieties, and 40 lines of hexaploid wheat multiplied in the
Kharkiv region of Ukraine (2015-2016) and the Chisinau area of Moldova (2016-2017). The seeds of dif-
ferent wheat genotypes were shocked by SNT or HS and then determined their influence on the germina-
tion percentage [7]. The average rate of seeds germination, standard deviation, and the mathematical ex-
pectation of the mean of the response of wheat genotypes to SNT or HS, was determined [8].

Results and discussions
Initially, in the analysis were used the seeds of 50 wheat genotypes multiplied in Ukraine. We charac-
terized the plasticity of genotype response to extreme temperatures based on their primary resistance to high
temperatures and negative ones. Therefore, we have considered that the integral characterization of the plas-
ticity of genotype reaction to extreme temperatures can be the appreciation of the summary value of the per-
centages of seeds germinated after separate exposure to SNT and HS. Therefore, the genotypes character-
ized by the sum value less than 100%, between 100% and 140%, and higher than 140% were considered
genotypes with a low, moderate, and high level of plasticity, respectively. Based on the obtained results, 20,
18, and 12 from the 50 genotypes were characterized with low, moderate, and high levels of plasticity, re-
spectively. Furthermore, the correlation coefficient between the percentage of germinated after exposure to
SNT and HS of the 50 wheat genotypes seeds was negative and equal to -0.4632. Therefore, we must high-
light that all genotypes from the group with high plasticity also showed increased resistance to SNT and HS.
Simultaneously, only some genotypes with medium or low plasticity demonstrated high resistance to
SNT or HS. Within the groups with low, moderate, and high plasticity, the correlation coefficient between the
values that characterize the plasticity and the percentage of seeds that germinated after exposure to SNT or HS
was positive, ranging between 0.3861 and 0.6568. At the same time, for the mentioned groups of genotypes,
the correlation coefficient between the percentage of seeds that germinated after exposure to SNT and those
exposed to HS was negative, being respectively equal to -0.6460, -0.6291, and -0.2076. Thus, these data con-
firm the negative correlation between the plants' resistance to high temperatures and frost [2].
S ESNT ®HS

1
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Samurai

Figure. The percentage of seeds of the ten winter wheat genotypes germinated after exposure for 8 hours
to SNT at -7°C (blue). The percentage of germinated after exposure for 30 minutes to HS at 50°C (red).
On the left part of the figure are presented the data obtained with seeds multiplied in 2015-2016 in the
Kharkiv region (Ukraine) winter wheat lines and varieties plasticity, and on the right — the data obtained
with the seeds multiplied in 2016-2017 in the Chisinau area (R.Moldova).

We mention that in our research, seeds were exposed to doses of SNT or HS that caused a 50% decrease in
the germination of genotypes with moderate resistance to these doses of stressors. Therefore, we assumed that
the deviation of the value of the percentage of germination by hocks with extreme temperatures from this value
(50%) could characterize the plasticity of the response of genotypes to extreme temperatures. Consequently, we
calculated the correlation coefficient between the values of the ratio between the percentage of seeds germinated
after exposure to SNT to that of those geminated after exposure to HS (SNT/HS), on the one hand, and the val-
ues of the inversed ratio (HS/SNT) for the groups separated according to the level of genotypes plasticity.

On the other hand, for the group of genotypes with high plasticity, the expected values of the correla-
tion coefficient between mentioned two ratios for the group with high plasticity are expected to be posi-
tive. Indeed, in our experiments, the correlation coefficient between these ratios for groups with low,
moderate and high plasticity reached the values -0.4448, -0.9283, and 0.9971, respectively. In this way,
the correlation coefficient is positive (high positive) only for the group of genotypes with high plasticity.
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The following figure presents the data on the primary summary resistance (plasticity) to SNT and HS
of the seeds of 10 wheat genotypes multiplied in Ukraine or Moldova. They show that after cultivation in
Ukraine, the seeds of genotypes 466, 542, 111, 1108, Samurai.

Arctis, were characterized with low resistance; those of the genotypes 517 and 1087 — with medium re-
sistance, and seeds of genotypes 21 and Toulouse - showed high resistance to SNT action. After being cultivated
in R.Moldova, seeds of all genotypes, except those of the variety Toulouse with medium resistance to SNT, have
shown low resistance to SNT. In contrast, except for seeds of lines 21, 542, and 111 with a low resistance to HS,
the multiplied in Moldova seeds of the other seven genotypes showed medium or high resistance to HS.

Simultaneously, the seeds of lines 466 and 1087, varieties Samurai and Toulouse, obtained from the
plants grown in R.Moldova, showed relatively high resistance to HS and the correlation coefficient of geno-
types resistance to HS and SNT reached the value of 0.4340. We mention that the correlation coefficient of the
resistance to SNT of the seeds obtained from the plants cultivated in Moldova and Ukraine was equal to
0.4810 when the respective correlation of the seed's resistance to HS was negative, equal to -0.314. The corre-
lation coefficients of resistance to SNT of seeds multiplied in Ukraine and Moldova were positive. This value
suggests that, although, in general, the resistance to SNT of seeds reproduced in Moldova was lower com-
pared to those reproduced in Ukraine, the differences between genotypes tended to be in the same direction (to
decrease the resistance to SNT) for the majority of genotypes. The negative correlation coefficient between
the HS resistance of the seeds propagated in Ukraine and Moldova demonstrates the opposite direction of
changing the HS resistance of seeds obtained from plants grown in Moldova compared to those of the seeds
multiplied in Ukraine. For example, the HS resistance of seeds of the lines 542, 111, and the variety Toulouse
was higher in seeds obtained from plants grown in Ukraine, when the seed resistance of varieties Samurai,
Arctis, and line 1087, on the contrary, was higher in the case of their multiplication in Ukraine.

Conclusions
1. The primary resistance seeds of different wheat genotypes' to the application of the HS and SNT differ
and, at the same time, are influenced by the environmental conditions of their reproduction.
2. The obtained data support the hypothesis of epigenetic inheritance of some ontogenetically acquired traits.

Research was carried out within the project of the State Program 20.80009.7007.07 “Determining the pa-
rameters that characterize the resistance of plants with the different level of organization to the action of
extreme temperatures in order to reduce the effects of climate change”, financed by the National Agency
for Research and Development.
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Abstract

Studying the particularities of manifestation of defensive indicators — POX and PPO in case of in-
fection with 2 types of viruses of different virus-host combinations (sensitive, tolerant, resistant) was per-
formed in basis of analysis of variance. The obtained results denote a significant contribution of all ana-
lyzed factors in the variability of PPO and POX indices, the major contribution returning to the genotype,
followed by viral infection, the type of viral infection with a variable dose of contribution depending on
the applied matrix. The PPO index expressed a higher specificity of the genotype response depending on
the virus applied compared to POX. At the same time, it was found that TAV had a higher contribution in
the variability of POX and PPO, compared to TMV.

Key words: viral infection, tomatoes, analysis of variance, antioxidant response

Introducere

Relatiile plantelor cu patogenii includ un sir de reactii de raspuns, pentru a diminua efectele pro-
vocate de patrunderea intrusului in organismul gazda. Declansarea mecanismelor de aparare in cazul inte-
ractiunilor incompatibile duce la manifestarea raspunsului hipersenzitiv (RH) asociat cu localizarea infec-
tiel, iar interactiunea compatibila, se finalizeaza cu producerea infectiei [1]. Stresul oxidativ si rdspunsul
anitioxidativ asociat cu interactiunea plantd-virus sunt elemente primordiale in vederea producerii infecti-
el sau limitdrii raspandirii ei. Enzimele defensive precum peroxidaza (POX) si polifenoloxidaza (PPO)
sunt atribuite reactiilor de raspuns ale plantelor la stres [2]. In cazul cresterii nivelului activitatii peroxida-
zei ca urmare a unei rezistente sistemice induse, are loc sinteza rapida a speciilor reactive de oxigen ce
duc la moartea celulei si inhiba activitatea patogenului, totodatd efectele si rolul POX pot fi foarte variate
in functie de combinatia virus — gazda [3]. Activitatea polifenoloxidazei este importanta la etapele incipi-
ente ale reactiei de raspuns a plantei, cand are loc distrugerea integritatii membranei celulare si are loc
eliberarea compusilor fenolici. PPO catalizeaza oxidarea fenolilor astfel creind un mediu nefavorabil
dezvoltarii patogenilor [4].

Ameliorarea culturii tomatelor este distinsa de existenta unor genotipuri cu gene de rezistenta (Sw,
Ty sau Tm) la cateva virusuri, inclusiv si VMT [5]. Trei gene asociate rezistentei la VMT, Tm1, Tm2 si
Tm2?, identificate in speciile spontane si introduse in specia de culturi au fost folosite si in cercetirile ac-
tuale. Principiul de actiune al genei Tm-1 e legat de inhibarea replicarii ARN-ului viral [6], iar a genelor
Tm2 si Tm22de limitarea deplasarii particulelor virale [7]. In studiile recente este dovedit efectul genei
Tm2?2 impotriva mai multor tipuri de virusuri [8].

In cercetarile prezente sunt reflectate aspecte ce tin de evaluarea contributiei unor factori prestabi-
liti, in manifestarea reactiilor enzimatice defensive, POX si PPO, a genotipurilor de tomate la infectarea
cu VMT sau VAT.

Materiale si metode
In calitate de material biologic au servit plantele a 5 genotipuri de tomate, cu diferit statut genetic
si diferita reactie de raspuns la infectare cu VMT: sensibil — soiul Elvira, tolerant S. pimpinellifolium, re-
zistent - 3 genotipuri: Rufina (Tm-1/Tm-22, Craigella (Tm-2%/Tm-22) si Craigella (Tm-1/Tm-1).
Experientele au fost realizate in conditii de solariu. Fiecare din cele 5 genotipuri, a fost reprezentat
de 3 variante: martor, VMT sau VAT (exceptie genotipul Rufina, care a fost infectat doar cu VAT). Lotul
martor a reprezentat plante ce nu au fost supuse infectarii, iar lotul virus — plante infectate. Plantele au
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fost inoculate cu VAT si VMT la etapa de 4-6 frunzulite. Manifestarea simptomelor specifice s-a atestat
la cca 20 zile dupa inoculare. Prezenta particulelor virale in plantele inoculate a fost confirmatd prin in-
termediul procedeului de microscopie electronicd prin contrastare negativa [9]. Au fost etichetate cate 3
plante de la care au fost colectate frunze din etajele superioare celor supuse inocularii, care au servit drept
sursa pentru izolarea proteinelor si determinarea activitatii peroxidazei acide (POX) si a polifenoloxidazei
(PPO) [10] cu ajutorul spectrofotometrului, in baza modificarii dinamice a densitatii optice a solutiilor.
Experientele au fost realizate in 3 repetitii biologice si 3 analitice.

Prelucrarea statistica a datelor a fost realizata cu ajutorul pachetului de programe Statgraphics Plus
5.1. In baza valorilor Sumei pitratelor din analiza variantei a fost calculati contributia factorului (CF) in
diferentele dintre valorile medii ale variantelor.

Rezultate si discutii

Variatia indicilor activitatii antioxidative (POX, PPO) a tomatelor atestatd in cazul actiunii infecti-
ilor virale rezulta din particularitatile defensive ale sistemelor planta-virus (compatibil-incompatibil) si de
insati specificitatea reactiilor enzimatice la stres. Includerea in schema de analizd concomitent a mai mul-
tor factori complicd interpretarea rezultatului prin prisma unor indicatori statistici cu tendinte (crestere,
diminuare), si semnificatii neunivoce, dupa cum este partial redat in figura 1. In acest scop a fost aplicata
analiza variantei care permite sa stabilim daca exista diferente intre valorile medii a mai multor variante
sau grupuri analizate dupa acelasi indice.

A. PO a rtor B. PPO. fati
. ata de martor

) mUMT m VAT » 1at EVMT ®mVAT
1,5 4

: 2 J [
” F 1/

0 0

ELVIRA TM1 SP TM2  RUFINA ELVIRA TM1 SP TM2  RUFINA

Figura 1. Valorile relative ale indicilor POX (A) si PPO (B) in variantele infectate cu
VMT sau VAT raportate la martor.

Analizele preventive au stabilit o dependenta semnificativa a variatiei indicilor POX si PPO in
functie de genotip, prezenta infectiei virale si tipul virusului aplicat (Tabelul 1). Astfel, contributia (CF)
cea mai mare 1n variabilitate revine genotipului (32,5%) la analiza indicelui POX, iar pentru PPO acesta
este devansat de tipul virusului aplicat — VMT sau VAT (29,8%).

Reiesind din cele mentionate, precum si luand In calcul particularititile actiunii fiecarui tip de in-
fectie virald asupra genotipurilor de tomate, particularitatile genotipurilor, dar si specificitatea de actiune
a reactiilor antioxidative, s-a realizat analiza separata a indicilor POX si PPO pentru fiecare tip de infec-
tie VMT s1 VAT, precum si alti factori cu diferite grade libertate determinati de schema experientei.

Tabelul 1. Analiza variantei POX si PPO in functie de genotip, infectie virala si tipul infectiei virale

(VMT, VAT)
Sursavariatiei | SP | CF | GL F SP | CF | GL | F
POX PPO
Genotip 0,826663 | 325 | 4 | 22,85*** | 0,204391 | 24,0 4 20,44%**
Infectie virala | 0,221496 | 8,7 1 | 24,49**= | 0,103807 | 12,2 1 41,52%**
Tipul virusului | 0,191412 | 75 1 | 21,16 | 0,253944 | 29,8 1 | 101,57**=
total 2,54699 149 0,851506 155

POX. Conform rezultatelor analizei variantei, constatam ca, la infectarea cu VMT sau VAT, atat genoti-
pul, infectia virala, cat si interactiunea lor au contributii semnificative in variatia POX si a diferentelor
dintre valorile medii. Constatdm cd, in cazul VAT variatia POX a fost mai puternic influentata de prezen-
ta infectiei comparativ cu VMT, respectiv 18,2 si 4,2% (Tabelul 2).
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Tabelul 2. Analiza variantei POX in functie de genotip, infectie virala si repetitia
biologica la infectare cu VMT sau VAT

Sursa variatiei | SP | CF | GL F SP | CF | GL | F
VMT VAT

Genotip-A 0,231862 [389 |4 21,20%** | 0,453344 353 [3 [ 3156%**
Infectie virali-B | 0,030167 |51 |1 11,03*** | 0,236135 18,4 |1 | 4931***
Repetitia 0,0049736 |08 |2 0,91 0,00982978 (0,8 |2 1,03
AxB 0,088382 [148 |4 8,3%** 0,225729 17,6 |3 | 1571%**
Total 0,596413 89 1,28535 68

Réspunsul specific al genotipurilor la infectare cu virus a determinat si valori diferite ale contributiei
infectiei in functie de virusul aplicat — VMT (5,1%) sau VAT (18,4 %). Nu s-au stabilit diferente semnifi-
cative intre valorile medii in cazul repetitiilor biologice.

Un raspuns diferentiat si semnificativ al indicilor POX a fost stabilit pentru factorul tipul genotipului
- sensibil, tolerant si grupul cu gene de rezistenta fata de VMT, in cazul infectarii cu VMT (interactiuni
compatibile si incompatibile) sau VAT (interactiuni compatibile), devansand dupa contributie aportul fac-
torului infectia virala — 39,8% fata de 15,2% (Tabelul 3).

Tabelul 3. Analiza variantei POX 1n functie de tipul genotipului (sensibil, tolerant, rezistent) la infectare

cu VMT sau VAT
Sursa variatiei | SP | CFE |GL| F sP | CF [GL | F
VMT VAT
Infectie virala 0,0607658 | 10,2 [ 1 [ 13,89*** | 0,195842 | 152 | 1 [ 23,72***
Tipul genotipului | 0,151262 | 254 | 2 [ 17,29*** | 0511375 | 39,8 | 2 | 30,97***
Total 0,596413 86 1,28535 68

PPO. In mod similar algoritmilor expusi pentru POX au fost analizati factorii care contribuie la variatia
indicelui PPO. Analizand rezultatele obtinute s-a constatat ca, asupra indicilor PPO o contributie semnifi-
cativa considerabild o are genotipul, urmatad de infectia virala si interactiunea acestor factori, care au avut
o conotatie diferitd in functie de tipul infectiei aplicate. Nu s-au stabilit diferente statistice semnificative
intre valorile medii ale PPO pentru cele 3 repetitii biologice.

O particularitate relevanta este statutul genetic al genotipurilor analizate fata de VMT (sensibil, to-
lerant si rezistent). Astfel, contributia semnificativa in variabilitatea valorilor PPO in cazul infectarii cu
VMT 1in proportie de 72,9% a fost pe seama genotipului si doar 3,1% pe seama diferentelor intre variate
infectate si sandtoase — 3,1% (Tabelul 4). Totodata, in cazul infectarii cu VAT a acelorasi genotipuri s-a
stabilit, de asemenea o contributie semnificativd de 29,1% a genotipului in variabilitatea PPO, 32,8% a
infectiei virale si 28,2% a revenit interactiunii factorilor mentionati.

Tabelul 4. Analiza variantei PPO in functie de genotip, infectia virala si repetitia biologica la infectare cu

VMT sau VAT
Sursa variatiei |  SP | CF | GL F sP | CF |GL | F
VMT VAT
Genotip A 0229954 | 72,9 | 4 [ 83,93** [ 0,109007 [ 291 | 3 | 6530***
Infectie virala B | 0,009750 | 31 | 1 [ 1423** | 0122925 | 32,8 | 1 | 220,93***
Repetitia 0,0035738 | 11 | 1 2,61 0,003033 | 0,8 2 2,73
AxB 0,014705 | 47 | 4 | 537** | 0105756 | 282 | 3 | 6336***
Total 0,315325 83 0,375219 71

O confirmare suplimentara a raspunsului diferentiat in functie de tipul infectiei virale e reflectatd
si in Tabelul 5, in cazul in care s-a analizat separat fiecare tip de interactiune VMT - genotip sensibil, to-
lerant si rezistent.

Luand in calcul ca 3 din 5 genotipuri erau purtitoare de gene de rezistentd fata de VMT, exista o
contributie semnificativd a infectiei virale asupra variabilitatii PPO (4,6%, P < 0,01), dar mult mai mica
comparativ cu VAT (32,8%), care se caracterizeaza printr-un grad mai mare de agresivitate asupra plan-
tei, fapt ce rezulta si din figura 1B, unde sunt inregistrate valori ce depasesc de pana la 1,6-3,2 ori marto-
rul la infectare cu VAT si maxim de 1,3 ori mai mult la infectare cu VMT. Totodata, tipul genotipului la
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infectare cu VMT a contribuit cu 43,6% 1n variabilitatea atestata, iar in cazul infectarii cu VAT aceasta a
fost determinata in proportie de 26,7%.

Tabelul 5. Analiza variantei PPO in functie de tipul genotipului la infectare cu VMT sau VAT

Sursa variatiei | SP | CF | GL F sP | CF | GL | F
VMT VAT
Infectie virala 0014436 | 46 | 1 | 723 [0122925 [ 32,8 | 1 | 54,90***
Tipul genotipului | 0,137419 | 43,6 | 2 | 34,39*** [ 0,100046 | 26,7 | 2 | 22,34**=
Total 0,315325 83 0,375219 71
Concluzii

Drept rezultat al celor expuse, putem stabili ¢, genotipul are contributie majora in reactiile defen-
sive ale plantelor in cazul infectarii virus. Totodata, raspunsul genotipului si contributia lui in variabilita-
tea activitatii enzimelor POX si PPO depind si de alti factori, precum tipul virusului, statutul interactiunii
genotip-virus, iar actiunea lor in complex determina in anumita masura tendinte cumulative de amplifica-
re sau diminuare a variabilitatii.

Indicele PPO a exprimat o specificitate mai mare de raspuns a genotipului in functie de virusul
aplicat comparativ cu POX. Totodata, s-a constatat cd, VAT a avut o contributie mai mare in variabilita-
tea POX si PPO, comparativ cu VMT.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.7007.04 ,,Biotehnologii si
procedee genetice de evaluare, conservare si valorificare a agrobiodiversitatii”, finantat de Agentia Natio-
nald pentru Cercetare si Dezvoltare.
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Abstract

Determination the photoperiod-insensitive allele (Ppd-D1a) in wheat cultivars is necessary for use
in breeding development of newly wheat cultivars. The aim of our study was to select breeding material
by screening Ppd-D1 gene alleles and estimation value and the degree of heterosis in F1. Using these two
methods, it is possible to select genetic material for increased breeding of new wheat lines that combine
earliness and increased productivity. In this study 26 varieties of spring soft wheat were screened for the
Ppd-D1 gene alleles. The Ppd-Dla allele was detected in 12 wheat varieties (ITMI 10, 29, 47, 57, 58, 59,
60, 89, 94, AFI-91, AFI-177, Opata 85), the recessive Ppd-D1b allele was detected in 14 wheat varieties
(ITMI 7, 31, 32, 44, 80, 88, 83, 115, Zlata, Lisa, Agata, Lubava, W7984). Based on the results of a com-
prehensive assessment, parental pairs were chosen and 10 recombinants were obtained. Based on estima-
tion value and the degree of heterosis of the main ear traits in F1, such as "ear length", "number of grains
from the ear" and "weight of grains from the ear" were identified 4 crosses as initial to create wheat culti-
vars that combine earliness and increased productivity.

Key words: spring bread wheat, photoperiod, molecular markers, heading time, hybrid, heterosis,
spike productivity.

BBenenune

C nenpto Oosiee OBICTPOrO CO3JAHUSI PAHHECIIEIBIX COPTOB SIPOBOM MIIEHUIIBI HEOOXOIUM IIeJICHAIIPaB-
JICHHBIN TI0100p POAMTEIBLCKUX (OPM — JIOHOPOB CKOPOCIEIOCTH, KOTOPBIM BO3MOXKEH TOJIBKO TPU HC-
IMMOJIb30BAHNU COBPEMECHHBIX MCTOIOB MOJ'IeKYJ'IHpHOI\/JI CCJICKIINU. I[J'IS[ PII[@HTI/Iq)HKaHI/II/I TCHOTHUIIOB C I0-
MHHAHTHBIMH WM pelieCCUBHBIMU aiutensimu reHa Ppd-D1 paspaboransl amnenb-creruduyaHbie npaime-
psl [1]. YcraHoBseHO, 4TO COpTa MIICHUIBI, MMEIOIIME TOMHUHAHTHBIN aiens rena Ppd-D/a, noctosep-
HO ONECPCKAKT APYIrU€ I'CHOTUIIBI 11O CKOPOCTU PA3BUTHA OO KOJIOIICHHUA U ABJIAIOTCH Ooee CKOPOCIIC-
JIBIMH AK€ MPH BO3ACIIBIBAHNU B YCIOBUAX NJIMHHOT'O CBECTOBOI'O JIHA. He meHee BaXHEBIM SBIISIETCS mnpe-
OOOJICHUC OTpHHaTCHBHOﬁ KOppeiisinuu MCXKAY CKOPOCIHICIOCThIO U IMPOAYKTHBHOCTBIO. B cBsa3u ¢ OTHM,
CJIbIO Hamei pa6OTBI ABJIACTCSA aHAJIN3 BO3MOXHOCTHU CO3aHUA peKOM6I/IHaHTOB MIICHUIBI COYETAal0-
X BBICOKYHKO CKOPOCTBb pa3BUTUA U NPOAYKTUBHOCTb MCTOAOM MOJICKYJIAPHO-TCHCTUYCCKOI'O CKPUHUH-
T'a 1 Ha OCHOBC OLICHKHU BCIIMYMWHBI U CTCIICHU ITPOABJICHUSA I'€TCPO3HCa B Fl.

MarepuaJjbl 1 METOABI
B kavecTBe MaTepuana sl MCCIICJOBAHUI HMCIONB30BAIM COpTa SIPOBOM MsTKO# mimeHurnsl (Triticum
aestivum L.) Arara, Jlro6aBa, 3nara, JIuza, Opata 85, aBTopckue ynpTpackopocmnenbsie auauu AFI-177,
AFI-91, cunrernueckuii rexcamionn: W7984(Synthetik) u 18 pekoMOMHAHTHBIX WHOPEIHBIX JTHHUN
(PMJI) xaprupytomert nomyssiuu ITMI (International Triticeae Mapping Initiative). PUJI nonymnsun
ITMI otnnyarotcs monuMopPu3MoM 1o OONBIINHCTBY X03SHCTBEHHO-IIEHHBIX MPU3HAKOB.

BeipanyBanue u o1eHKy 0Opa3oB MATKOW MIIEHUIIB], a TaKKe THOPHIOB MEPBOr0 MOKOJIEHUS Mpo-
BOJIMJIM B YCJIOBHSIX peryimpyemoin arposkocucteMbl Ouonommrona ®I'BHY «Arpodwusnyecknii HaydHO-
uccienoBatenbckuil ”HCTUTYT (ADU) B BeretalmoHHbIX 00TydaTenbHbIX yecTaHoBKax (BOY), ocHareHHbIX
navmamu JIHaT-400 ¢ 3apanHO# o6myderHOCTBIO 50+0.5 B1/M? ®AP. DoTONEpHOIMUECKHH PEXIM BKITIO-
yan 16-T1 4acoBoe execyTOYHOEe OcBelleHue. TemrepaTypHblil pexuM noaepkuBaics Ha ypoHe 23-24°C -
nerb/ 19-20°C Houb. [loBTOpHOCTH AJIsT KaXIOro copra M JUHUM - 15-kpartHas, mis ruOpumoB Fi1 - 5-
kpatHas. OOpasipl ObUIM MPOAHATM3UPOBAHBI IO PSTY XO35MCTBEHHO-LEHHBIX MPU3HAKOB: JIUTEIBHOCTH
NepHO/a «BCXO/IbI-KOJIOLIEHUE, UTMHA KOJIOCa, YHCIIO 3€pPEeH B KOJioce, Macca 3epHa ¢ kKosoca. [lokazarenb
F-P,_,

HACJIEI0BaHMS U3y4aeMbIX IIPHU3HAKOB PACCUUTHIBAIIM 110 MeToJMKe [2] mo dpopmyne: H = P _p
a cp

rac
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F — cumBon cpenHero 3HaueHus pU3HaKa u rudpuaa; P, — cpeiHee 3HaueHUE PU3HAKOB poauTenei; Pr —
cpe/Hee 3HaueHHe NPU3HaKa JTY4IIero pOIUTENs.
Jli1s mpoBeieHUsT MOJIEKYIISIPHO-TEHETHUECKOT0 CKPUHHMHIA U3y4aeMbIx 00pa3uoB renHomuyto JJHK Beiaemnsim
U3 S5-JHEBHBIX MPOPOCTKOB PACTEHUI IO CTaHIAPTHOW MeToauke ¢ ucnoib3oBanueM CTAB-Oydepa. s
BBISIBJICHHSI TCHOTUIIOB C JIOMHHAHTHBIM U PellecCUBHBIM ayutesisivu reHa Ppd-D1 ucnonb3oBaiu omyOauKo-
BaHHBIN MPOTOKOJI U aJJIeIb-Crienu(UIHbIE TTpaimMepsl [3].

PesyabTaTsl U 00cyKIeHHE
B pe3ynbraTte npoBeIeHHOT0 MOJIEKYISIPHO-TEHETUUECKOTO aHaau3a 26 JIMHUN U COPTOB SIPOBOM MSTKOU
HIIICHUIIBI JOMUHAHTHas ayuieib Ppd-Dla oboHapyxena y 12 obpasuos (ITMI 10, 29, 47, 57, 58, 59, 60,
89, 94, AFI-91, AFI-177, Opata 85) (puc.l).

Cpean N3y4eHHOTo B JJAHHOM IKCIIEPUMEHTE COPTUMEHTA IIIEHUIbl HOCUTEIN JOMUHAHTHOTO aJUIess
Ppd-D1la cocraBuiu 46 % 1 B OCHOBHOM OHH MPEICTABIICHBI TCHOTUIIaMU. B To)Ke BpeMsi, BCE BKIIFOUCHHBIC B
AHAJITM3 COPTa OTCYCCTBEHHOM CENICKIIUH SIBIITIOTCS HOCUTEISIMU perieccuBHOroO ayutenst rea Ppd-D1b ompere-
JISFOLIETO BBICOKYIO (POTOUYBCTBUTEIBHOCTh. [I0Ka3zaHo, YTO yacToTa BCTPEUAEMOCTH JOMHHAHTHOIO aJuiesist
Ppd-D1a cpeny copTOB MSATKOH IMIIICHHIIBI, BO3/IEIIBIBACMBIX Ha Teppuropun PD kpaithe maia (o 8,5%) [4]. B
TOXKE BpeMsi OTMe4aeTcs Bce Oonbliiee pactipoctpanenue amienas Ppd-D/a B COBpEMEHHBIX KOMMEPYECKUX
COpTax MSATKOM IMIICHHITHI TI0 BceMy Mupy [S]. st uaeHTHUKAIKI TEHOTHTIOB CO C1a00i U CHITBHOH (oTorre-
PHUOJIMYECKOM UyBCTBUTEIBHOCTBIO KJIACCHYECKUMH METOAaMH TpeOyeTcsi OOubInoii 00beM BBHIOOPKH U JIJIH-
TEJIbHBIA NEpUOA KYJIBTUBUPOBAHUS PAacTUTENBLHOrO Marepuana. IloaToMy, HCronb30BaHHME MOJEKYISIPHBIX
MapKepOB, CIICIUICHHBIX C IIeJIeBbIMU JIOKycamu reHa Ppd-D1 Ha stare OIeHKH MCXOAHOTO MaTepuania | Imoj-
0opa pOIUTENBCKUX Map Ul MMOpUIM3aLUM, O3BOJIMT 3HAUUTENILHO YCKOPHUTH IPOLIECC BBEICHUS B COBpE-
MEeHHbIe copra miieHuisl Ppd-D1a amensb cinaboit poTornepruomyeckoi 4yBCTBUTEIBHOCTH.

Pucynok 1. ®@parmeHT snekTpodoperpaMMbl CKpUHUHTA UCXOJHBIX COPTOB M JIMHUIA MIIEHUIIBI 110 ajuie-
asm reHa Ppd-D1 ¢ noMomnibio ansenb-cnenuuyHbIX paiiMepoB (TOMUHAHTHBIN ayuiens - 288 1.H., pe-
LIECCUBHBIN ajuiensb - 414 n.H.)

OnHUMH M3 OCHOBHBIX AJIEMEHTOB MPOIYKTUBHOCTH, U3 KOTOPBIX ClAraercsl ypoxalHOCTb, SBIISIOTCS
MOKa3aTelld PO yKTUBHOCTH TJIABHOTO KOJIOCA: JJIMHA KOJIOCa, YHCIIO 3€PEH € KoJloca M Macca 3epHa KoJoca.
[IpoBeneHHbIi HaMU MOP(O-OMONTOTMIECKUI CKPUHUHT BBISIBUJI Pa3HOOOpa3ie B MPOSBICHUN 3THX IPU3HAKOB
U MX COYETAaHWK CPEIM MCCIICNIOBAHHBIX COPTOB W JIMHWHM MATKOHM mieHHIpl. [1o mpr3HaKy «miMHa KOJIocay
NPOaHATM3UPOBAHHBIE PACTEHHsI BXOJWIN B TPYIILY CO CPEHUM U JUIMHHBIM KOJIOCOM, 3HAQUEHUsI MPU3HAKA
HaXOIWINCh B mipenenax 6,6 cm (AFI-91) -12.3 cm (JTro6aBa). 3HaueHus MOKa3aTelisi 03€PHEHHOCTH TIIABHOTO
Kosioca BaperpoBaiu ot 16,5 mwr. (ITMI 59) no 38,9 wir. (JIuza). Macca 3epHa kojoca — OIMH U3 Haubosee
BaKHBIX AJIEMEHTOB CTPYKTYPHI YpOskasi TIIICHHUIIBI HA PAHHUX dTalax CEIEKIIMOHHOTO ITPOoIecca, TaK Kak ce-
JIEKIIMOHEPHI OCYIIECTBISIOT WHIMBUIYAIbHBI 0TOOP HOBOT'O CEJIEKIIMOHHOTO MaTepuaia o kojocy. B xone
MPOBEJICHHOTO aHAJIM3a O TIPU3HAKY «Macca 3epeH C KOJI0Cay BBISBIICHO, UTO UCCIIETyeMbIe 00pasIlbl BXOIST B
rpynimy ¢ MaieM (10 1.4 1) u cpeqaum (mo 1.9) nokazarenem maccol 3epHa. Macca 3epHa Kojioca BapbupoBaia
ot 0.8 T 10 1.9 r. B ienom HanGosbiryro Maccy 3epHa kosioca popmupoBanu oopasip! ITMI 80, ITMI 115, ca-
MO HU3KOM Maccoif 3epHa KoJIoca XapakTepu3oBairch oopasipl ITMI 31, ITMI 59.
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W3BecTHO, YTO XapaKTep HACIEJOBaHUS MPHU3HAKOB B F1 MOXKET CIIy>KUTh MpeaBapUTEIbHBIM ITOKa3a-
TeJeM LIEHHOCTH KoMOuHanuu. Hannuue rereposuca 1o 4uciy U Macce 3epeH ¢ Kojoca SBIISETCS OJAHUM
U3 YCIIOBH, IIPU KOTOPBIX BO3HUKAIOT TPAHCTPECCUU IO MPOAYKTUBHOCTH. B KOMOMHALUAX C TreTepo3u-
COM M0 MPOAYKTUBHOCTH B F1 mpumepHo y 85% NpOSBISIOTCS TPAHCTPECCUU MO MPOTYKTUBHOCTHU, IIPU
IPOMEXYTOYHOM HaclleAOBaHUH - Yy 15-25% [6]. OueHka BO3MOKHOCTH CO3/1aHUSI PEKOMOWHAHTOB, COYe-
TAIOLIUX BBICOKYIO CKOPOCTH Pa3BUTHS J0 KOJOUICHHS U MOBBIIIEHHYIO TPOAYKTUBHOCThH KOJIOCA, IIPOBE-
neHa Ha rubpumax Fi1 10-tu xomOunanuii ckpemuBanus. [lomyuyennsie qannbpie (Tadiuna 1) cBUACTEh-
CTBYIOT, YTO F€TEPO3UC OTMEUYAETCS MO BCEM IOKa3aTeNsIM MPOAYKTUBHOCTH KOJIOCA B 3aBUCHUMOCTH OT
POIUTENBCKUX TMap, BKIIOUEHHBIX B CKpemuBaHus. B komOunamusax ckpemuBanus 1TMI 7 x AFI-177,
AFI-91 x ITMI 7 BBIABJIECH reTEPO3UC MO BCEM HCCIEAYyEMbIM MPU3HAKaM. [ €Tepo3nc 1Mo 4uciy 3epeH ¢
KOJIOCA M Macce 3epHa C KoJjioca ObUT OTMEUYEeH B KOMOMHanusAX ckpermBanus Jlro6asa X ITMI 88 u ITMI
89 x AFI-91. T'erepo3uc ToJIbKO MO Macce 3epHa ¢ Kooca oTMedeH y Jlro6asa x ITMI 10.

Tabmuua 1. Pacipenenenue rubpuaoB F1 o xapakrepy Haclie10BaHUs IPU3HAKOB MPOTYKTUBHOCTH Kojioca™

I'uGpun JlnvHa KoJioca, cM Yucno 3epeH ¢ kojoca, T |Macca 3epeH ¢ Kojoca, T
Jlro6aBa X ITMI 88  |0.85 VJIP 2.02T 3.29T

Jlto6aBa X ITMI 10  |0.42 YJIP 1.38 JIJIP 3.00T

Jlto6aa X ITMI 57  |-0.30 YXP -122.00 J] -1.36 JIXP

Ararta X ITMI 29 0.68 YJIP 0.81 VJIP 1.40 JIJTP

Jlto6asa X ITMI 47 |-0.09 YXP -0.66 YXP -0.33 YXP

Arara X ITMI 88 1.11 JIJIP 0.77 YJIP 0.89 VJIP

ITMI7X AOU 177 |4.43T 15.11T 6.33T

AOU 91 X ITMI 7 343T 31.00 " 6.00T

ITMI 89 x AOM 91 |1.42 JIP 471 T 243T

* >-2 — nenpeccust ([1), -1- -2 — nomuHnpoBanue xymmmx poaureneid (JIXP), 0 — -1 — ykioHeHHe B CTOPOHY XY/AIINX POAWTENCH
(YXP), 0 — cooTBEeTCTBHE MPU3HAKOB Y poauTesei u ruopuios, 0 — +1 — yKiloHeHHe B CTOpOHY Jtydnmx poxaurenei(YJIP), +1—+2 —
JIOMUHHUpOBanue JTydmux poaureneid (JIJIP), >+2— rereposuc (I).

BriBoabI

Takum o0pa3zoMm, B pe3yibTaTe MPOBEAEHHOIO MOJEKYJISPHO-TEHETUYECKOIO0 CKPUHMHIA C aJlIellb-
crieupuuHbiME nipaiimepamu rena Ppd-D1 nomuuantHeii amnens Ppd-Dla oOnapysxken y 12 o0pasios
SPOBOI MSTKOW mMineHUIbl, 14 GopM XapakTepu3OBalIUCh HATHUYKeM pereccuBHoro amwiens Ppd-D1b.
N3yden xapaktep Hacjael0BaHUS OCHOBHBIX MPU3HAKOB MPOJYKTUBHOCTH B MIEPBOM T'MOPUIHOM MOKOJIE-
HUM, BBISIBIEHBl KOMOMHALMU CKPELMBAHUS C MIPOSIBJICHUEM I'eTepo3nca Mo JUIMHE KOJloca, YUCITy U Mac-
ce 3epHa ¢ Kosioca. OnpezenieHbl KOMOWHAIMU CKPEIIMBAHUS MEPCIEKTUBHBIE /1711 CO3AaHUSI JIMHUH TIIIe-
HUIIBI, COYETAIOIINX BBICOKYIO CKOPOCTh PAa3BUTHUS U MOBBIIIEHHYIO MPOIYKTUBHOCTh Kojoca - JIrobaBa X
ITMI 88, ITMI 7 x A®U 177, AOU 91 x ITMI 7, ITMI 89 x ADOU 91.
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Abstract

The elements of the technology of cultivation of tomatoes by a low-volume hydroponic method using
the mineral wool substrate "Grodan" have been studied. The advantages of growing crops by the method of
low-volume technology in the greenhouse complex SRL "Polimer Gaz Conducte”, Falesti, Moldova are
shown. The trade name of the branch is "EcoAgroPrim". Greenhouse SRL "PolimerGazPrim" is a member of
the Moldovan Association "Association of Farmers of Moldova", which includes 128 greenhouse facilities.
The enterprise produces 130-245 tons of pink-fruited indoor (greenhouse) tomato per year.

We studied and analyzed the elements of technology for growing tomatoes in greenhouses using
low-volume technology and carried out phenological observations and biometric measurements of plants
for several years 2015-2020.

It is shown that based on the analysis of phenological observations and biometric measurements, a
table of the seasonal development of the crop was compiled, and the highest yield was noted in May and
June for all years of observation and, accordingly, the gross harvest was the highest during this period.

Key words: tomato, greenhouse, technology, pinching, phenology, substrate, bumblebees, crop yield.

BBenenune

Kommnanust SRL «PolimerGazConducte» BKIfO9aeT TEIUIMYHBIA KOMIUIEKC HAa CEBepe CTPaHbI, TO-
pon danemTsl, KOTOphIi ObLT Bo3BeneH B 2012 roxy. DTo 0JHO W3 MEPBBIX MPEINPUATHI, OCBOUBIIMX
BbIpalliBaHNE TOMAaTOB, OT'YPILIOB B paHHEE BECEHHEE BpeMs M0 Malo00beMHOM TexHosoruu. IIponsso-
JMMBbIE OBOIIM 00J1a/1al0T BHICOKMMH MUILEBBIMU Kau€CTBAMHU U MPOXOJAT BECh KOMIUIEKC cepTU(UKaLu-
OHHBIX UCHbITaHUI. HanaxeHHbIE CBSI3U U MOCEIIEHUE €KErOJHBIX CEMUHAPOB, KOTOPbIE OPraHU3yeT ac-
colLMaIMsl, TTO3BOJISIIOT PYKOBOJCTBY MPENNPUATUS U BEAYIUM CIELUATUCTaM IOCTOSHHO OBITh B Kypce
HOBEMILINX TEXHOJOTUYECKUX Pa3pabOTOK B 00JaCTH COBPEMEHHOTO 3€MIIECIEIHSL.

OCHOBHOM NPUYMHON PaCIIPOCTPAHEHUS TEXHOJOTUHU BhIpAIIMBAHUS TOMATOB MAl0OObEMHBIM TH/I-
POTIOHHBIM CITIOCOOOM C MCIOJB30BaHUEM MHUHEpaioBaTHOTo cydcrtpata «I'poman» oka3anach BBICOKAs
9KOHOMHYECKas 3((HEeKTUBHOCTh, MOTydyaeMasi Kak 3a CUET MOBBIIICHUS YPOKAHHOCTH, TaK U BCIEACTBUE
3HAYUTEIBHON S5KOHOMUH pecypcos [1].

Marepuanbl 1 MeTOABI

Hayuno-uccnenoBarenbckast pabota nposenena B 2015-2020 rr. B TemnmuHoM komiuiekce SRL
«Polimer Gaz Conducte», r. ®anemrsr MonmgoBa. OOBEKT HCCAEIOBaHHUS TOMAT F1 pO30BOILTOMHBIMN.
Cxema nocanku (160+50):2 x 50 cm. ITnotHOCTH TIOCanku 2,5 pactenus/ 1M, PaccTosHuE MEKITY pagaMu
KYJIbTYpbI cocTaBisieT 1,6 M (cTaHmapT), Immajiepsl Juisl KyJIbTYpbl TOMaTa pas3BesieHbl Ha paccTosiHue 70
CM BHYTPH psizia U Ha paccrostHud 90 cM mexay psagamu. Paccany momyuyanu B KyOMKaxX MUHEpPAIbHOM
BaThl ['pomaH, KOTOpbIE MpPU 3TOM BBINOJHAIOT (DYHKIHUIO TOJBKO KOPHEOOMTAEMOW Cpelbl, MUTaHHE
IIPOBOAMTCS 3a CUET [10AaBAEMOI0 IUTATEIBLHOIO pacTBopa [2].

[TpoBoaunu ¢eHomornyeckre HaOIOAeHNs U OMOMETPHYECKHE M3MEpPEHUs! KyJIbTyphl TOMara Ha
MaJIo0ObeMHON TEXHOJIOIMH B TeUeHHE HecKoIbKuX JieT 2015-2020 .

Pe3yabTarhl U MX 00CyKAECHHE
B arporexHuke BbIpaliBaHus KyJIbTyphl ToMara B TerummyHoM komiuiekee «Polimer Gaz Conducte» 3a
OCHOBY B3$5Ta MaJIOOOBEMHAs TEXHOJIOTHSI HA MUHEPAIIBaTHOM CYOCTpaTe ¢ IPUMEHEHHEM KalleJIbHOIO MOJINBA.
HopmanpHas paccana nepes nepecagkoil 1omkHa ObITh cOaTaHCUPOBAHHOW C TOYKU 3pEHMS Bere-
TaTUBHOT'O—TEHEPATUBHOIO Pa3BUTHUS M 00J1aaTh CIEAYIOIMIMMU OOIIMMHU XapaKTEepUCTHKAMHU: MOJ Hep-
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BOM LBETOYHON KUCTHIO JOJDKHO OBITH 9-10 NHCTHEB; MEXA0Y3THUS TOJKHBI ObITh MPABUIBHO PACIOIO-
JKEHBI (CpeHss qMHa — 5-7 ¢cM, B 3aBUCUMOCTH OT TUOpHA); cTeOeh pacTEHUS HE JIOJDKEH OBITh CITUIII-
KOM TOJICTBIM WJIH CTHIIKOM TOHKHM (©0,8-1,0 Mm).

UYepes 2-3 nHs mocie NEpecajKky paccajbl pacTEHUs MOABSA3BIBAIOT K BEPTUKAIBHO HAaTAHYTOMY
HirnaraTy ¥ HOBTOPSIIOT 3Ty OINEpaluio pa3 B HeAelnto. [1o Mepe pocta pacTeHus peryisipHo, pa3 B HEAECIIO,
3aKpy4YUBAIOT BOKPYT IINaratra OCTOPOXKHO, 0COOEHHO B YTPEHHHE Yachl, KOT/Ia M3-3a CUJIBHOTO Typropa
pacteHus Jjerko Jomarorcs. Cpa3y mocie noABsi3bIBaHUsL GOPMUPYIOT pacTeHHs B 0JIuH cTebesb. YToObI
HOJy4YHTh OoJiee cOATaHCUPOBAHHOE PACTEHHE C BHICOKMM Ka4eCTBOM IUIONOB | pa3 B HENENIO MPOBOIST
yIaJICHHE MMaChIHKOB C yTPa, KOTJa OHHU JIOCTUTAIOT 2-5 cM JiIMHOM (He 6osee 5-7 cM) B UTHHY.

Ha panHux craausix BblpallliBaHUs CTapble U MOBPEXIEHHBIE JIUCThs B HIDKHEN 4acTH pacTeHUsl ya-
JISTIOT JUTS YTYUIIEHHS UPKYISAIINA BO3yXa H CHIDKCHHSI PUCKA 3apaKeHHsI pacTeHUi cepoid THIIbi0. OOBIYHO
YIAQISIOT 2-3 JIMCTa B HEAEIO PAHHUM YTPOM, KOIZIa Typrop XOPOILMHA U JIUCTh JIETKO oTphiBatoTcs. Ilpume-
HSIOT CIIETYIOIIMI MPUHLIMIL: TpH cOOope yposkasi ¢ MepBOM KUCTU JIUCThS JOJDKHBI ObITh YIAJICHbI 0 BTOPOM
kucTi. Ha pactenuu Bceria JOKHO ObITh MUHUMYM 15 JHCTBEB 1711 0OecriedeHrsT XOpOoLIei acCCUMUIISIIN
MHUTATENBHBIX BEIIECTB U pocTa. 3 TemHIIbI peryssipHO BEIHOCST CpE3aHHbIE JIUCThS M OOKOBBIE ITOOETH.

[Ipu nocTmkeHun mmnanepsl pacTeHUs MPUCITYCKAIOT IPU MOMOILU S-00pa3HOro KprouKa, CIesIaH-
HOT'0 U3 MeTaJuia. TOT MPHEM YXOJa CIIOCOOCTBYET JyUIlIeMY 3aBA3bIBAHUIO I1JIOIOB.

VY naneHnue JNUIIHUX LIBETKOB MPOM3BOASAT TOI'NA, KOTJA LBETOYHAs KUCTh €UI€ Majla U IJIOJbI HE
JOCTUTJIA TIOJHOTO PAa3BUTHS, 3TO HEOOXOAMMO [UIs TMOAJEpkaHus OanaHca pa3BUTHS PACTCHUi, a
OCTaBILIMECS IJI0/bI OyAYyT KpYIIHEE U OHOPOJHEE, IKCTpa KauecTBa.

[Tnoasr cobupator 3 pasza B HeJEN0, HO 3a 7 HENENb 10 OKUAAeMOM JaThl MOCienHero coopa, ¢
pacTeHus yaajusioT TOYKY pocTa Ha 2 JIMCTA BBIIIE caMOW BepXHeEH 1BeTouHoM kuctu. Hag camoii Bepx-
HEll KUCTBIO BCEr/la JOJKHBI OCTaBaThCs JIBa JIMCTA U OJIMH OOKOBOII mooer.

C MoMmeHTa 3aBs3bIBaHUS IIJIOJI0B /10 cOOpa ypoxkasi B BeceHHee Bpemsl mpoxoaut 55-60 nueit. On-
TUMaJIbHBIMU YCIOBUSMH TSI TIPOIIecca ONBUICHHUS SBIsI0TCA Temneparypa 25°C u BnaxHocTh 65-75%.

Tabnuna 1.denonoruueckue 1 OUOMETpUUYECKHE TIOKa3aTeNIM TOMaTa pPO30BOILIOAHOrO F1 o rogam

HCCIIEIOBAHUI
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19.01.2015 4 30 30 0 0 0 mocagKa
30.03.2015 14 20 207 10,9 15 7,5 3aMeHa pacTBopa
27.04 o 08.06.2015 16-33 20 277 10,8 15 10 MacCoBbIH cOOp
03.02.2016 5 20 20 0 8 0 nocajiKa
11.04.2016 15 30 178 1,1 18 7,8 3aMEHa PacTBopa
02.05 1m0 06.11.2016 18-33 25 248 0,9 18 8,5 |MaccoBblii cOOp
13.01.2017 2 35 35 0 12 0 mocagka
27.03.2017 13 20 236 |1,2| 16 7 3aMeHa pacTBoOpa
01.05 mo 28.07.2017 18 15 316 (0,9 15 9 MacCoOBbIH cOOp
01.01.2018 1 30 30 0 0 0 mocagka
05.03.2018] 10 23 231 |09 18 55 3aMEHa pacTBopa
16.04 mo 15.08.2018| 16 25 372 1,1 16 8 MaccOBBIH cOOp
ITocanka n
23.12.2018 o 01.01.2019 1 9 39 0 0 0 YKOPEHEHHUE
10.02.2019 7 36 168 (1,4, 17 3,3 3aMeHa pacTBOpa
01.04 mo 10.08.2019 14 25 342 0,9 15 7,5 MaccOBBIH cOOp
23.12.2019 0 01.01.2020 52 -1 0 25- 30 Hocaa i
YKOpPEHEHUE
24.02.2020 9 25 152 12| 15 45 3aMEHa pacTBOpa
01.04.2020 14 20 267 |10 15 6 MacCOBBIH cOOp
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Tomar — camoonbUISIOIAsICS KYJIBTYpa, OJTHAKO B YCIOBUSIX 3aKPHITOTO MPOCTPAHCTBA, BBUIY OTCYT-
CTBUS JBHKEHHS BO3/IyXa B TCIUIMIIE, OMbLICHHE HE MPOUCXOINUT JOJDKHBIM 00pazom [2]. Haubomnee sddek-
THBHBIM CITIOCOOOM OMBUICHHUS SIBJISIETCS UCTIONb30BaHUE mMeneil. KomMOuHaT perynspHo 3aKa3bIBaeT MOCTaB-
Ky pa3 B Mecsill 4 yibs mmerneit ¢pupmbl «Biobesty mist paBHOMEpHOTo OMbUICHHS IBETKOB TOMaTa. MUHH-
MaJibHas prOaBKa ypoxasi TOMaToB MpU UCToNb30BaHuu mmMeneid — 20-25% (unoraa 1o 40%). Ha 1 ra uc-
MOJIB3YIOT 5-6 yibeB, CPOK aKTUBHOCTU CEMbH cOCTaBiisAeT 1,5-2 mecsia. [Ipu 3ToM HY)KHO y4UTHIBATh, YTO
xots 1 mmenuHas ceMbst crout 70-95 $ 3a yiiel, 3aTparhl 3T OKYIAIOTCs PHUOABKOW ypoKasi.

B nepuos BbIpamyBanusi ToMaTa po30BOILIONHOrO F1 mpoBoauiuchk deHonoruueckre HaOIroneHus,
(pUKCHUPOBAINCH CPOKU HACTYIUICHUS OTIEIBHBIX (peHOda3 u MX MPOAOLKUTENBHOCT, a TAKXKE MPOBOIUIN
U3MEpPEHNE BBICOTHI PACTEHUI, AUaMeTpa BEPXYIIKH U IUIOJIOB HA MEPBOIl KMCTH, CUUTAIM KOJIMYECTBO JIU-
CTBEB U I[BETKOB. 32 KAK/IYIO HEIEIIO HAOIOACHUH YIUTHIBAIACH CyMMa cpeaHecyTounbix (°C B Terummie.

[Tocaaxky B 3aBUCMMOCTH OT TOjla IPOBOJIWIIM B SIHBape W Havaie ¢eBpans, a HaunHas ¢ 2018 roga
510 Mepormpustue 6bu10 01.01.2018 u B mocneantoro nepento 23.12.2018 n 23.12.2019 roxa (tabdmn. 1).

BriBoabI
1. B 3aBUCHMOCTH OT IroJla UCCJIEIOBAHUM BBICOTA PACTEHUIM TOMATa K KOHIlY BEreTalluy COCTaB-
msina 248cm B 2016r. u Hanbompmas 372cm B 2018r., npu 3Tom umMest o 15-18 nucteeB u mo 7-8 xucren
C IJ10/1aMU Ha pacteHuu. Jluamerp mioaa Ha 1-i kuctu uamensiics ot 6 g0 10 cm.

Tabnuna 2.I1pogykTuBHOCTE TOMaTa po30BoILIIoNHOrO F1 1o rogaM uccienoBanmii

Cymma cpez[HecyZqumx Barnosbiii cGop, kr )
Ton [lepuon, Temneparyp, ° C Ypo;rcaan)cn,, Kr/
MecsILl sa cesoy | P CpeaHeM 3a CyMMa, 32 | B CpeIHEM, 3a M
MecsI] Ce30H MecsI]
2015 01 - 06 2885 480 75052 25017 9,75
2016 02-10 5550 554 244967 40827 31,81
2017 01-07 3866 552 150400 37600 19,53
2018 01-07 4329 618 167757 41939 21,79
2019 12 -08 4054 450 149835 24972 19,46
2020 12-05 3052 508 88938 29,645 11,55

BaJsioBblii cOop M ypo:xkaiiHOCTh TOMaTa B
cranuonapHoii tensimue SRL«PolimerGazConducte»

BaniosbIii cbop, T/ce3oH B YpoKalHOCTb, Kr/ M2

31,81
|
19,53 21,79
) wislaie 19,46
9,75 244 167 11,55
75 150 149 38

2015(6*)  2016(9%*)  2017(7*)  2018(7*)  2019(9*)  2020(6*)

Pucynox 1. BanoBslii c00p 1 ypoKaitHOCTh TOMATa B CTAIIMOHAPHOM TETUIUIIE IO TOJaM MCCIICIOBAHUMA

2. AHanu3 TPOAYKTUBHOCTH TOMATa IO TOJaM HCCIICOBAHUMN TOKa3all, YTO HAMOOJBIIHA BAJIOBBIN
cOop (244967xr) 6611 B 2016 roay, Koraa oTMeYeHbl HaHOOJBIINE 3HAYESHHS 32 CE30H CYMMBI CPETHECYTOU-
HBIX TEMIIEpaTyp U coJHeuHOM sHeprun. Hanbomnbiuii BanoBbii cOOp TOMaTOB B cpeqHeM 3a mecstl 41939 kr
oy B 2018roxy, yposkaiHOCTS GbL1a 0KOMO 22Kr/M?, a HauMenbImii — 24972 kr B 2019 . (1ab. 2).
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CEMEHAX KAPTUPYIOLIEA NOIIYJIAIIUA SIPOBOM MSITKOH INIIEHHAIIBI

Pyoaxosa Auocena®, Pyoakos Cepeeii*, Yecrnoros FOpuii®
! Focyoapcmesennuiii ynusepcumem Mondoewt, Kuwunsy, Pecnybnuxa Mondosa
e-mail: rud-as@mail.ru
2I'BHY "Azpodusuueckuii nayuno-ucciedosamenvckuii uncmumym", C.-Ilemepbype, Poccus
e-mail: yuv_chesnokov@agrophys.ru

Abstract

Using electrophoresis, in 114 recombinant hybrid lines of the mapping population of spring bread
wheat and in 2 parental forms, 7 esterase isoenzymes were found: A1-A7 (M, 93-138 kDa). According to
their esterase composition, all samples were subdivided into 17 zymotypes. Isoforms A4 and A6 are pre-
sent in all zymotypes, i.e. are monomorphic. The other 5 isozymes provide a high level of polymorphism
in the population. The majority of genotypes belong to the zymotype Gr. 1 (27%), which includes 6
isoforms. Among them there are isoforms Al and A7, characteristic only for each of the parent forms,
which indicates the codominant inheritance of these isoenzymes.

Key words: isoforms, esterases, soft wheat, zymotypes, polymorphism.

BBenenune

OT100p ceNneKIMOHHOTO MaTepuala Mo (GEeHOTUIMHMYECKIM MPU3HAKaM TpeOyeT 3HAYUTEIbHBIX 3aTparT.
Bonee yno6HBIM METO/IOM OIIEHKH T€HETUYECKOTO MaTepHalia MOXKET CIY>KUTh aHAINU3 MPU MTOMOIIH OHO-
XUMHYECKHX MapKepoB. DIEKTPOPOPETUUECKHE METOMABI MPEIOCTABHIIA OOJBIIOE KOJMYECTBO IIEHHBIX
TeHETUUYECKUX MApKEPOB IS KIIACCUYECKUX T€HETUUECKUX MCCIIeI0BaHUM IIBETKOBBIX pacTeHui. [1, 2].

UccnenoBanune momumMopdHOTo 3IeKTPOYOPETHIECKOTO CIIEKTpa M30(EPMEHTOB — yIOOHBIM METO/
9KCIPECC OLIEHKH T'€HETHYECKOro pazHooOpasus pactenuil [3]. Takumu OMOXUMHUUECKUMH F€HETHYECKHU-
MU MapKepaMu MOTYT YCIIELIHO CIYXUTh Hecriennduueckue screpassl [4].

Llenbro TaHHOTO MCCiIeN0BaHUs ObLUIO U3Y4UTh MOIUMOPGH3M H30(DEPMEHTHOTO COCTaBa ACTEPA3 3PENbIX
CEeMSIH PEKOMOMHAHTHBIX THOPUTHBIX JIMHUH SPOBOM MSITKOH IMIIEHUIIBI JUIs tocieaytomero anammsa QTL.

MarepuaJjbl 1 METOABI
B kauecTBe MaTepuaina s UCCIEAOBAHUN OBLIM B3ATHI 3peiible CEMEHa 2-X POAUTEIBCKUX QopM,
cuHTeTHueckuit rexcaronst W7984 u Opata 85, a takxe ux 114 pekoMOMHAHTHBIX THOPUAHBIX JIMHUH
KapTUPYIOIIECH TOMYJISIUH SPOBOM MATKOM MIIEHHUIBI [5, 6].

@®epMEeHThI IKCTPArupoBald U3 MYKH CEMSH B COOTHOLIEHUH 1:2 MpU MOMOIIU 3KCTPArupyromiero
oydepa (0,005 M Tpuc-HCIL, pH 8,3) B npucyrctBuu 0,002M MgCl2 u 10% rauuepuna, B Teyenue 10
gacos 1pu 4°C. 3aTeM romMoreHaTsl HeHTPU(YTUPOBATH MpU 15THIC. 06./MHUH, 5 MHH, OTOHpATN HALOCA-
JOYHYIO KHUIKOCTh U HCIOJIB30BANN €€ JUIs dlieKTpodopeTndeckoro ananusa [7,8].

Onexrpodope3 npoBomii B crcteMe [TAAIT ¢ KoHIEHTpaIsiMy pazaessroniero rest — 8% W KOHIIEHTPH-
pyrourero - 4%, npu 5-8°C, cune Toka - 20 mA, B TedeHue 2,5 uacoB. B Kaxplii TpeK BHOCHITH 10 1 5MKIT 9Kc-
tpakta. J{ys snextpodopesa ucrons3osamu kamepy Mini-PROTEAN Tetra Cell (Bio-Rad Laboratories, USA).

st oGHapykeHHs n30(epMEHTOB Telb [TOCIe OKOHYAHU 1eKTpodope3a 00padaThIiBaiv peaKTHBOM
Ha HeCTeIM(PUIECKYIO 3cTepa3y B TedeHue 15-30 MuHyT 10 nposiBiieHus 30H [9]. [ ckaHupoBaHUs 110-
JY4eHHBIX 3UMOTpaMM npuMeHsuin ckanep Epson Expression 10000XL (GEHealthcare, CIIA). I1pu no-
mortru mporpammsel Phoretix 1D Advansed (Total Lab, Ltd., BenukoOpuranus) ObLT IpoBeIeH pacyeT Ko-
JMYECTBEHHOTO COOTHOIIEHHUS BCEX 30H B TPEKaX U PACCUUTAHBl MOJIEKYJIIPHbIE MACChl H30(EPMEHTOB.

Pe3yabTarsl U 00CyKICHUE
[Tpu nmomomu 3nexrpodope3a y 114 pekoMOMHAHTHBIX TMOPUIHBIX JIMHUN KapTUPYIOLIEH momyss-
UM SIPOBOM MSTKOM MIIEHUIBI U B 2-X poauTenbckux ¢popmax - W7984 u Opata 85, G110 00HapysxeHO 7
OCHOBHBIX M30()€PMEHTOB 3CTEpa3 ¢ MOJEKYISIpHBIMA Maccamu oT 93 x/la mo 138 k/la (puc.1), yciaoBHO
ob6o3HavyeHHbIX qanee A1-A7 (Tabmn.1, 2).
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Opata Synt. 1 2 3 4 5

6 7
-— r :
7

M (kD)

—

00

70

55

40

Puc. 1. 3umorpamMmbl n30(hepMEHTOB 3CTEpa3 3pEIbIX CEMsIH PeKOMOMHAHTHBIX TMOPUIHBIX JIMHUHA KapTH-
pYIOIIeH oMYy SpoBOii MsrKoi mreHuIsl. CieBa HaBepxy - poauTenbckue dopmer: Opata 85 u Synt.
(cunternueckuii rekcarions; W7984). Jlanee cBepxy — HOMepa FEHOTUIIOB B KApPTHPYIOIICH MOIYJISLIHH,
1(psI ciieBa BHU3 - 130G opMbl 3cTepas. CripaBa BHU3 IPUBEICHBI MAPKEPhl MOJICKYJISIPHBIX MAcCC.

ITo cocraBy 3cTepa3HbIX H30PEPMEHTOB U3yUeHHBIC 00pa3Iibl ObUIH TTOApa3ciieHbl Ha 17 3MMOTHIIOB
(Tabn.1, Tabmn.2).

Pomurensckas popma Opata 85 xapakrepusyercss HammureM 6 usopepmentoB: Al-A6. B pomurensckoit
dbopme W7984 BrisiBneHsl n3odepmeHThl A2-A4, A6-A7 (Tabn.1). Takum obpa3om, actepasbl Al u AS crieru-
(udHBI TONBKO T poauTeNbekor popmbl Opata 85, B To Bpems Kak actepaza A7 - TonbKo 1yt hopmbl W7984,
YTO TIO3BOJISIET XapaKTePU30BaTh PaCpeIeNICHUe POTUTEILCKUX IPU3HAKOB B KAPTUPYIOIIEH MOMYJISIIUH.

Octepaznbie n30opMbl A4 u A6 IPUCYTCTBYIOT B COCTaBE BCEX 3UMOTHUIIOB, T.€. SIBIISIFOTCSI MOHOMOP(-
HbIMH. 30HBI H30(epeHTOB A2 (yactota BcTpeuaemoctu 96,5%), A3 (81,6%), A7 (62.3%) u Al (57%) B
HanOOJIBIIIEH CTETIEHH ONPEEIISIOT TIOMMOP(GH3M HCCIIETyEeMOH MOMYIIAINH 110 N30(hopMaM dcTepas.

Tabnuna 1. Pacipenenenue scTepa3HbIX 30H CPEU 3UMOTHUIIOB TITICHUITBI

EY— Al A2 A3 Ad A5 A6 A7 Oomiee unc-
138kDa | 129kDa | 120kDa | 113kDa | 108kDa | 106kDa | 93kDa JI0 30H
Fpl + + + + + + 6
I'p.2 (W7984) + + + + + 5
I'p.3 + + + + + 5
I'p.4 + + + + + + 6
I'p.5(Opata) + + + + + + 6
I'p.6 + + + + 4
I'p.7 + + + 3
I'p.8 + + + + + 5
I'p.9 + + + + + + + 7
I'p.10 + + + + 4
I'p.11 + + + + + 5
I'p.12 + + + + 4
I'p.13 + + + + 4
I'p.14 + + + + 4
I'p.15 + + + + 4
I'p.16 + + + + + 5
I'p.17 + + + + + 5
YacroTa (11t) 65 110 93 114 31 114 71
Yacrota 30Hb1(%) 57.0 96.5 81.6 100 27.2 100 62.3
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JBa 3umotuna - I'p.2 u I'p.5 - mo cocraBy n3odpopm 3cTepas MOTHOCTHIO COOTBETCTBYIOT POAUTEIHCKAM
dbopmam W7984 u Opara 85, coorBercTBeHHO (Tab:m. 2). B 16-T1 U3 nuccieqoBaHHBIX TEHOTUITOB OBLIT O0HA-
py>KeH 3cTepasHbiidi coctaB 1o tuity W7984, uro cocrasisier 14% Bceil MOIMYJISALUHT, SCTEPa3Hbl KOMILIEKC
nio turty Opata 85 Obu1 BbIsiBIIeH y 9 reHOTHITOB (7,9%).

st GonpmMHCTBA reHOTHIIOB (27,2 %) xapakTtepeH 3umoTun I'p.1, B coctaB KOTOPOro BXOAAT 6
u3zohopM, B ToM uncie uzopopmbel Al u A7, xapakTepHble TOIBKO AJIS KaXI0H U3 POAUTETLCKUX (HOpM,
YTO CBHJIETEIBCTBYET O KOJOMUHAHTOM HACJIEOBAHUH 3TUX N30(EPMEHTOB.

EnuncTBennsit 3umotun 1'p.9, cogepskanuii Bce 7 n30hopM 3cTepas, XapaKTepeH JUIIb 1 4 TeHO-
unoB (3,5%). HaumeHsbIiee KOIMYECTBO 30H - 3 M30OPMBI 3CTEPA3, COACPKUT 3UMOTHIT ['p.7, KOTOPHIiA
npenctanieH B 9 % nomymsuu. 3umotunsl ['p.10 - I'p.17 conepxkat no 4-5 sctepa3Hbix u3odepmeHTa,
3TH 3UMOTHUIIBI OueHb penku - 0.9 - 2.6%.

Tabmmua 2. 3uMOTUIIBI CEMSIH MIIEHUIIBI U UX ICTEPa3HbIN COCTaB

x Hucio 30H B Bcero re-
3umMoTHI 30HBI CTEPaA3 Homepa renotunon %
3UMOTHUIIC HOTHUIIOB
4,6,7,10,15,17,20,24,25,27,30-
I'p.l Al-A4, A6-A7 6 34,37,38,41,44,45,47,63,82,83, 31 27.2
85,87,90,101,106,109,113
3,13,22,26,36,42,48,77,
I'p.2 A2-A4, A6-AT 5 79.80.84.88,91-93,102 16 14.0
I'p.3 Al-A4, A6 5 2,5,19,21,43,46,50,62,68,69,81 11 9.6
I'p.4 A2-A7 6 23,28,39,54,55,60,70,74,76,105 10 8.8
I'p.5 Al-A6 6 1,14,35,52,53,64-66,73 9 7.9
I'p.6 A2-A4, A6 4 40,59,75,94,96-98 7 6.1
I'p.7 A2, A4, A6 3 12,71,99,100,103,104 6 5.3
I'p.8 Al-A2, A4, AG-A7 5 16,72,86,111,115 5 4.4
I'p.9 Al-A7 7 29,51,56,57 4 3.5
I'p.10 Al-A2, A4, A6 4 49,107,110 3 2.6
I'p.11 Al-A2, A4-A6 5 9,78 2 1.8
I'p.12 A3-A6 4 67,112 2 1.8
I'p.13 A2, A4-Ab 4 11, 58 2 1.8
I'p.14 A2, A4, A6-A7 4 89, 108 2 1.8
I'p.15 A3-A4, A6-A7 4 18, 95 2 1.8
I'p.16 A2, A4-A7 5 8 1 0.9
I'p.17 A2-A6 5 114 1 0.9

B o0pasnax ucciemyeMoil MOMyJIsIiA KOJMYECTBEHHOE COOTHOIIEHHE OTACIBHBIX H30()epPMEHTOB
3HAYUTEIBHO BapbupyeT. MUHUMaIbHOE coepkaHue OblIo oOHapyxeHo aist 30HbI A7 — 3.4 %, makcu-
MaJIbHO€ KOJHMYECTBO OBLIO BBISIBICHO JUIS 30HBI A2 — 65.4% (1a6:1.3). CpeaHee 3HaYeHHE OTIEIBHBIX
ACTEePa3HBIX 30H BO BCEH MOMYMSAIUH Konebanoch oT 7.85% (3oHa AS) mo 31.5% (3oHa A2).

Ta6J'II/II_Ia 3. KomngecTBo u30 OpPM 3CTCPA3HBIX (I)CpMCHTOB B CEMCHAX IIICHUIIBI

3oHa uzodepmeHTa Al A2 A3 A4 A5 A6 A7
M; (x/la) 138 129 120 113 108 106 93
MuH. % B monynsinm 8.48 15.24 7.44 14.65 475 6.92 3.43
Max. % B nomnyJsAiun 35.17 65.41 23.89 48.05 14.06 30.47 | 28.72
CpeniHee 3HAYCHUE 16.37 31.50 11.73 24.13 7.85 17.09 | 11.63
BoiBoabI

B cemenax peKOMOMHAHTHBIX THOPUIHBIX JIMHUHN SIPOBOM MATKOM MIIEHUIIBI OblT OOHAPYKEH 3HAYH-
TEJIbHBIA MOTMMOP(PU3M H30(EpPMEHTHOTO cocTaBa 3crepas. HTepecHo, yTo Hanmuue 7 u30popM dcTe-
pa3 oOecrieunBaeT 3HAUUTENbHOE KOJIMUYECTBO 3UMOTHUIIOB - 17, C BBICOKUM YPOBHEM MOJUMOpP(H3MaA KaK
[0 HAJIMYUIO U OTHOCUTEIFHOMY KOJIUYECTBY M30()OPM, TaK M MO MPEACTaBUTEIBHOCTH 3TUX 3UMOTHUIIOB
B MCCJICIOBAaHHOM KapTUPYIOIIEH MOMYJISIIIUH.
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BJIMSIHUE CBETA PA3HOI'O CIIEKTPAJIBHOI'O COCTABA HA POCT U
MMPOJAYKTUBHOCTD COPTOB-IUPP®EPEHIIMATOPOB PAKA KAPTO®EJIS
B KYJIBTYPE IN VITRO

Ckopetixo A., Anopuiiuyx T., Bunwix P., Cagponosa T.
Vkpaunckas nayuno-ucciedosamenbckas cmanyus Kapawmuna pacmenut Mnemumyma 3awumot
pacmenuit HAAH, Yepnosywi, Yxpauna, e-mail: askoreiko50@gmail.com

Abstract
The effectiveness of the use of red light was determined. The test tube varieties Slavyanka,
Glazurna, Chervona Ruta was recorded the growth increase . The number of internodes decreased in
plants under the blue light, and at the same time the total number of microtubers increase was also record-
ed by varieties Glazurna and Chervona Ruta.
Key words: potato, differentiating varieties, red light, blue light, microtubers

Beenenue

VY Bo3Oyautens paka Synchytrium endobioticum (Schilb.) Perc. BbipaskeHa copToBasi CrieIHaIr3aius
[0 OTHOIICHUIO K OCHOBHOMY pacTeHHIO-Xo3siuHa - KapTtodemo. [lo manueim EO3P (EBpomeiickoii u
Cpenm3eMHOMOPCKOM OpraHM3alliy  3allUThl PACTCHUH) B MHUpe HIACHTH(GUIUPOBAHO 22 TATOTHIIA
BO30ymuTens paka kaprodens. ns muddepeHnmanuy 1 uacHTU(GUKAIME BO3OYAHUTES paka KapTodes
CylIecTByeT Habop copToB-Auddepennnaropon kaprodens [1, 2].

B nacrosmiee BpeMs Uil pa3MHOXKEHHUSI COPTOB KapTo(dems 4acTo MPUMEHSIOTCSI OMOTEXHOJIOTHYEC-
CKHE METOJIbI, OJJHUM M3 KOTOPBIX SABJISIETCS MHKPOKIOHAIBHOE pa3MHOKeHHe IN Vitro. Tpu moayuenun 6e3-
BUPYCHBIX PAacTEHUHN KapTodeiss BaKHOW 3aJavell sSBISETCS MOBBIIICHHE KOY(DPUIHCHTa pa3sMHOKCHUS U
CKOPOCTH BOCCTAHOBJICHHS pACTEHHI MOCie maccaxa, ModTOMY TJlaBHas 3a/1aya TaKOTo MCCIeA0BaHUS — OIl-
TUMHM3AIMS] YCIIOBHIA BeIpamuBanus in Vvitro [3, 4].

KuzHenesTenbHOCTh pacTeHU HAXOIUTCS B TECHOW 3aBUCHMOCTU OT MHTEHCUBHOCTH U CIIEKTPailb-
HOT'O COCTaBa CBETA, KOTOPBIA PETYJIUPYET POCT M Pa3BUTHE, (DOTOCHHTETHUECKUE TPOIIECCHI U TPOTYKTHB-
HOCTb pacTeHuii [5-13]. OCHOBHBIMH MOCTaBIIMKaMH dHEPTUU Uil POTOCHHTE3a ABIAIOTCA KpacHbie (720-
600 uM) u opanxeBbie (620-595 uM) nmyun. OHU BIUSIIOT HA U3BMEHEHHE CKOPOCTH POCTA U Pa3BUTHUSI pacTe-
HUI — UX H30BITOK 33JIcp)KUBACT MIEPEeX0]] pacTeHus K nperenuio [11-13].

Jlyuu (490-380 HM) cuHEro M (HUOJIETOBOTO CIEKTPaA HEMOCPEICTBEHHO YYaCTBYIOT B (DOTOCHHTESE, a
TaKk)Ke CTUMYITUPYIOT 00pa3oBaHue OENKOB M 00ECIEUUBAIOT CKOPOCTh Pa3BUTHS pacTeHHs. BripalieHHbIe
M0JT CHHUM CBETOM PACTCHHsI, KaK MPABHIIO, KOPOUYEe M UMEIOT MEHbIINE, 00JIee TOJICThIC u 00Jiee TEMHBIC
3eJieHbIe TUCThs [13, 14].

[lenpro HamMX WCCIEAOBAHUN SIBISICTCS M3YyYEHUE BIMSHUS CIICKTPAJIHHOIO COCTaBa CBETa Ha
POCT ¥ IPOAYKTUBHOCTH COPTOB-TU(PPEpEHIIMATOPOB paKka KapTodesst B yCIOBHsIX IN Vitro.

Marepuajbl 4 METOABI

Pabora npoBonuiach B 1abopaTopuu OMOTEXHOJIOTUU CEIIbCKOXO3SMCTBEHHBIX KynbTyp YKpH-
JCKP N3P HAAH nyrem ux BblpalMBaHus Ha nUTareiabHOU cpeae Mypacure-Ckyra. UepeHkoBaHMS
03JIOPOBJICHHBIX pacTeHuil Kaproderns in VItro mpoBOJIMIN B CTEPUIBHBIX YCIOBHSX, MPH TEMIIEPAType
20-22 °C, ¢oronepuone 16 yacon [15]. B kauecTBe KOHTPOJIS KyJIbTUBUPOBAHNUE OCYILECTBIISIIM MO/ JTHO-
MHUHECIIEHTHBIMU JlammniaMu Oemoro ceta Jamibl pupmMbl «OSRAM» (I'epmanus) L36/640 G13. Uctou-
HUKaMH CHHETO CBeTa ObUIM JIFOMUHECIICHTHBIC Jamiibl pupmbl «Philips»y (Hunepnanmaer) TL-D 36W/18,
kpacuoro - TL-D 36W/15. [TpogonKUTeIbHOCTh KyIbTHBHPOBaHUs COpTOB-auddepenimatropon - 20-25
nHell. Yepes 25 aHel MpOBOAMIN U3MEPEHUS BBICOTHI KIIOHAIBHBIX MUKpPOpAacTeHUH U Ha 60-il 1eHb BbI-
YUCJISUTH KOJIMYECTBO 00pa30BaHUsI MUKPOKITYOHEH.
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MatepuanaoM Jisl UCCIIEIOBAHUIA TOCTYXHIN copra-guddepennnaropa paka kaprodens (Cna-
BsHKA, [ mazypHa, UepBona Pyra). [IpoBoauian 4epeHKOBaHUE KaKIOTO COPTa B KOJMYECTBE 25 paCTEHUH,
IIPU 3TOM MTOBTOPHOCTb ONBITA TPEXKpaTHasI.

Pe3yabTaThl M 00Cy:KI€HUE

[TockonpKy ri1aBHOM 3a/1aueil MpH MOMyYeHUH Oe3BUPYCHBIX PACTEHUM KapTodens sBIsSeTCs yBeIu-
YyeHne KodpQuIreHTa ux pazMHOKEHHS U CKOPOCTH PEreHepalii MUKPOPACTEHUH, TOSABISETCS HE00X01u-
MOCTh ONTHMH3AIMK YCIIOBUI BBIpAIUBaHKs IN Vitro. OgHuM U3 BaKHEHIIMX (AKTOPOB CPeibl, KOTOPBIA
OTBEYAET 3a POCT U pa3BUTHUE PACTEHUI BBICTYIAET CBET, U NPEXK/IE BCETO €r0 CIEKTPAIIbHBIN COCTaB.

AHanu3 MoJIy4eHHBIX JaHHBIX MOKa3all, YTO HanboJjee akTUBHBIM pOCT MUKPOPACTEHUM MPOUCXO-
JIAJT TIPY BBIPAIIUBAHUU WX TIOJ] JJAMITAMH, KOTOpPbIE M3Tydalld KpacHbIM CBET. BricoTa MUKpOpacTeHHIA
KapTodens Mpu IeHCTBUHM OCBEIICHHS ¢ M3JIyYeHHEM B KpacHOM o0siacTu criekTpa Obuta B mpenenax 16,1
cMm (copt I'mazypna), 15,4 cm (copt Cnassinka), 10,5 cm (copt UepBona pyrta). B ycnoBusx neictBus
JamIbl ¢ U3Ty4YEeHUEM B CHHEH 00JacTH CIEeKTpa BhICOTA KJIOHAJbHBIX MUKPOPACTEHU Oblla MEHBIIIE,
4eM KOHTPOJIbHBIC 3HAYCHUS JIUISI BCEX COPTOB KapTodeins u cocrapisuia 9,3 cm (copt ['maszypna), 8,8 cm
(copt CnaBsinka) u 4,2 cm (copt UepBona pyra) (puc. 1).Ilpu pasmMHOkeHUN O€3BUPYCHOTO MOCATOYHOTO
MaTepuana KapToderst pocT pacTeHUsl B MPOOUPKE MPOUCXOJUT B TCUCHUE HECKOJIBKUX HEJIENIb B 3aBHCH-
MOCTU OT JAOCTHKCHHSI UM HYXXHOW BBICOTHI U KOJIMYECTBA MEXKJIOY3JIUU, O KOTOPHIM MPOUCXOTUT Ye-
penkoBanue. KoadhuuueHT pa3MHOKeHUsT MPOOUPOYHBIX PACTCHUN 3aBUCUT OT BBICOTHI PACTEHUS M KO-
JMYECTBA MEXA0Y3JIHIA, TIOATOMY, YeM BbIIIe OyIyT 3TU MMapaMeTpbl, TEM MEHBIIE HAJ0 BPEMEHH JJIS T0-
Jy4EHHS HY’KHOI'O KOJIMYECTBA II0CAaJJOUYHOr0 MaTepHraia.

Hamu BBISIBIIEHO, YTO JJOCBEUMBAaHUE KPACHBIM CBETOM PACTEHUN KapTodelns COPTOB UMEJO Ipe-
UMYIIECTBO MEPe TOCBETKOM 3TUX COPTOB CHHUM I1BeToM. KoadpuimeHT pa3sMHOXKEHUS I paCTCHUN C
JIOCBETKOW KPAacHBIM CBETOM ObLI paBeH y coprta Cnapsika - 10 , 'masypna - 8, UepBona Pyra - 8, Torna
KaK C JIOCBETKOH CHHHM CBETOM 3TOT ITOKa3aTeJIb OblJIa COOTBETCTBEHHO 6;5;6.
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Gernblit cBET KPAacHBII CBET CVHWI cBeT

PI/IcyHOK 1. Bausauue CIICKTPAJIIbHOT'O COCTaBa CBE€TA Ha BBICOTY HpO6I/IpO"IHBIX paCTCHI/Iﬁ KapTO(l)CJ'IH
(YkpHJICKP U3P, 2018-2019 rr.)

[Ipupoct muHBI nodera onpenesuics MPEeUMYIIECTBEHHO PAcTsDKEHHUEM OTIENbHOIO MEXII0Y3-
JMsI, TIOCKOJIBKY 00lllee KOJIMYECTBO SIPYCOB COXpaHsAJach Ha OJAMHAKOBOM YPOBHE Yy pacTeHHUH, BbIpa-
HICHHBIX IPU JOCBEYMBAHUM KPAacHOro M Oeloro cBera. Y pacTeHUl, BBHIPALEHHBIX MpPU CHHEM CBETE,
YMEHBIIAJIOCh KOJIMYECTBO MEX/I0Y3/IMiA, 2 BMECTE C TEM U 0011ee KOJTMYECTBO SIPYCOB.
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6enbivi cBeT KpacHBIi CBET CVHWI cBeT
PI/IcyHOK 2. Biusaue CIICKTPaJIbHOT'O COCTaBa CBE€Ta HA KOJIHMYCCTBO MI/IKpOKJ'Iy6HeI7[
(YxpHJICKP U3P, 2018-2019 rr.)

HauGomnbIiiee KoMMUecTBO MUKPOKITYOHEH OTMEYCHO y PaCTeHUM, BBIPOCIINX MPHU JTOCBESYHBAHUH
KpacHbIM cBeToM (1,3-1,7 mT.) B CpaBHEHUHU C KOHTpOJIeM (BbIpaluBaHue 1o 0eiasiM cBetoMm) - 0,6-0,9
mt. JlocBeunBaHWE PACTCHHH CHHHM CBETOM CTHMYJIMPOBAIO 00pa3oBaHWE MHUKPOKIYOHEH y COPTOB
I'mazypna u YepBona pyta B 1,3-1,4 pa3a cooTBETCTBEHHO (puc. 2).

BoiBOabI

Takum oOpazom, nmokasaHa crenu@uka AEUCTBUS CBETa Pa3IMYHOrO CHEKTPaIbHOTO COCTaBa Ha
POCT ¥ MPOJYKTUBHOCTb KJIIOHAJIBHBIX MUKpPOpacTeHUi copToB-auddepeHnnaTopoB paka kaprodens pas-
HBIX COPTOB, KOTOPYIO HEOOXOAMMO YUMTHIBATh JUISl ONTUMH3ALUN PEKUMa KYJIbTUBUPOBAHUS PaCTEHUN
kapToderst in vitro. BeisineHa 3¢ (eKTHBHOCTh IPHMEHEHHSI KPACHOTO CBETA, P BO3/CHCTBHH KOTOPO-
ro OTMEUYEH IPUPOCT MPOOMPOUHBIX pacTeHuil y coptoB CnasHka, [ nazypna, UepBona Pyra. V pacre-
HUH, BBIPALIEHHBIX NIPH CUHEM CBETE, YMEHBINATOCh KOJIMYECTBO MEXJI0Y3JIHiA, a BMECTE ¢ TeM U odlee
KOJIMYECTBO SIPYCOB, TAKKE OTMEUEHO YBEJIMUEHNE MUKPOKIIYyOHEH y copToB ['mazypna u Uepsona Pyra.
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PERSPECTIVELE MICROCLONARII SI MICROPROPAGARII SPECIEI
Rosa canina L.

Tabara Maria, Ciorchina Nina, Trofim Mariana
Gradina Botanica Nationala (Institut) ,, Alexandru Ciubotaru”, Chisinau, Republica Moldova
e-mail: maricica.gorceag@yahoo.com

Abstract

Rosehip fruits are characterized by high concentrations of vitamin C and antioxidants, which we
can say that rosehip is a reservoir of vitamins for the human body. The aim of this study is to improve the
in vitro propagation efficiency of this valuable plant species. In this study, apical buds were inoculated on
100% MS medium supplemented with BAP of 0.5-1.0 mg/l and FeNaEDDHA 50 mg/I - Sequestrene 138,
to avoid the phenomenon of leaf chlorosis. Due to the multiple characteristics, Rosa canina is of practical
interest for our country, which leads to the need to produce propagating material through in vitro culture.

Key words: Rosa canina, micropropagation, ‘CAN’ variety, cytokines, FeNaEDDHA, in vitro root-
ing, ex vitro acclimatization.

Introducere

Macesul (Rosa canina) fiind cunoscut ca trandafir spontan, este considerat una dintre cele mai populare
specii de plante medicinale. Creste in mod natural, raspanditd in zonele temperate si subtropicale ale emisferei
nordice, inclusiv in Asia, Orientul Mijlociu, Europa si America de Nord [11]. In Republica Moldova se intalnesc
29 specii, dintre care 8 sunt cultivate ca plante decorative, iar comparativ cu alte culturi bacifere, este cel mai
adaptiv la diferite conditii climatice. Sortimentul mondial de soiuri este alcatuit din soiuri cu spini si fara spini
[3]. Interesul stiintific si comercial pentru fructe, este determinat de continutul bogat in vitamina C si antioxi-
danti, fiind o sursa valoroasa de nutritie, cu mari beneficii pentru sanatatea omului [4, 7].

Inmultirea speciei R. canina se realizeaza generativ atét cea din flora spontana, ct si cea de cultura
s-a raportat a fi slaba la aceastd specie prin contaminarea noilor plante cu boli si daunatori [9]. Astfel, mi-
cropropagarea in vitro exclude aceste dezavantaje ale inmultirii plantelor.

Astazi, tehnica culturii tesuturilor este folositd pe larg pentru propagarea clonalda a multor plante
horticole, medicinale si ornamentale. Aceastd metoda este un instrument viabil de perspectiva care per-
mite producerea rapida si eficientd cu o ratd mare de plantule uniforme, sandtoase si de inalta calitate intr-
o perioada scurtd de timp [6]. Pana in prezent, s-au realizat numeroase studii avand in vedere elaborarea
protocoalelor optime, tehnologii de obtinere a unei rate eficiente de micropropagare pentru mai multe soi-
uri de mdces [12, 19, 21]. Aceste investigatii s-au axat pe optimizarea proliferdrii explantului apical, uti-
lizand diferiti regulatori de crestere, cum ar fi BAP, NAA, acid giberelic (GA) si acid 2,4-
diclorofenoxiacetic (2,4-D).

Metodele si protocoalele de micropropagare disponibile trebuie optimizate pentru a obtine in mod
eficient plantule de calitate superioara. In acest context, este esential s se tina cont de toti nutrientii min-
erali necesari pentru dezvoltarea plantelor de R. canina, deoarece principalele aspecte ale propagarii in
Vitro a acestei specii sunt dirijate de compozitia mediului bazal [20].

Este bine cunoscut faptul ca mediile de culturd nepotrivite provoaca tulburari fiziologice sau chiar
necrotrizarea culturilor [17]. De asemenea, raspunsul tesuturilor si celulelor la actiunea regulatorilor de
crestere este afectat din cauza acestor dezechilibrari nutritionale [15] si pot induce simptome mentionate
anterior de cercetatori [18, 22]. Astfel, cloroza si necroza tesuturilor sunt cele mai importante criterii
pentru diagnosticul vizual al deficientelor de nutrienti minerali a plantelor obtinute in cultura in vitro.

In contextul celor expuse, prezentul articol este consacrat cercetarii privind obtinerea unei eficiente
sporite de material saditor la maces si reducerea clorozei la nivelul frunzelor a plantulelor obtinute in vitro.

Materiale si metode

Materialul de cercetare. Materialul biologic luat in studiu a fost soiul ‘CAN’ — obtinut de ICPP
Pitesti, Maracineni, Romania omologat 1996. Este un soi fard spini cu tufa viguroasa, de pand la 3 m
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inaltime, cu 5-6 tulpini multianuale. Fructul mare (3,4 g — 5,0 g), forma alungita, culoarea rosie, lucioasa.
Epoca de maturare a fructelor timpurie, la Tnceputul lunii septembrie. Productia 4-5 kg/tufa.

Conditii experimentale. Metode biotehnologice de prelevare, asepsizare a materialui biologic, initie-
re, stabilizare si micropropagare s-a efectuat in Laboratorul Embriologie si Biotehnologie al Gradinei Bo-
tanice Nationala (Institut) ,,Alexandru Ciubotaru” (2020-2021).

Explantele au fost initiate din muguri apicali a plantelor mature cultivate in ghivece, colectate in lu-
nile mai si iunie. Ulterior, au fost clatite cu apa de la robinet timp de o ora si spalati cu Tween 80 (0,1%)
5 min, apoi s-au decontaminat cu KMNO4 (0,05%) 10 minute si imersarea lor in clorurd de mercur de
0,1% timp de 7 minute. In cele din urma, explantele au fost clitite bine de trei ori folosind apa distilata
sterild. Explantii de R. canina au fost apoi cultivati pe mediu Murashige si Skoog bazal (MS) 100% [14],
continand 30 g zaharoza si 5g agar si suplimentat cu citochinina BAP de 0,5, 0,7 si 1,0 mg/l, pH-ul medii-
lor a fost ajustat la 5,6-5,8 inainte de autoclavare la 121 °C. Toate vasele au fost mentinute in camera de
cultura la 24 + 1 °C timp de 16 h fotoperioada lumina si umiditatea in incapere circa 65% [5]. Pentru in-
ducerea sistemului radicular, s-a testat mediul de baza MS 50% lichid suplimentat cu concentratii reduse
de auxina AIB de 0,1 mg/l, 0,2 mg/l, 0,3 mg/l si acid ascorbic de 2 mg/l. Datorita fenomenelor evidente
de cloroza la nivelul frunzelor a plantulelor formate a fost testat sursa de fier FeNaEDDHA Sequestrene
138 cu concentratia de 50 mg/1 sursa de fier inlocuit cu FeNaEDTA.

Analiza materialului vegetal in conditii in vitro/ex vitro. Au fost studiate efectul si interactiunea
diferitelor concentratii de fitohormoni, zaharozd si surse de fier asupra initierii, multiplicarii si
inradacinarii in vitro a vitroculturilor. Dupa 4 saptamani au fost inregistrate lungimea plantulelor, numa-
rul frunzelor dezvoltate, numarul frunzelor necrotice si numarul frunzelor afectate de cloroza.

Aclimatizarea plantulelor ex vitro. Aclimatizarea plantulelor de maces s-a realizat prin metode
clasice (substrat solid si umiditate atmosferica ridicata).

Prelucrarea statistica si interpretarea datelor s-a realizat prin calcularea parametrilor: media arit-
metici (X), dispersia (s?), abaterea standard (SD), eroarea mediei (sX), coeficientul de variatie (CV, %).

Rezultate si discutii

Actiunea citochininelor asupra ratei de multiplicare la soiul de méces ‘CAN’. Rata medie de prolif-
erare a lastarilor de R. canina a fost semnificativa in faza de initiere si explantul optim s-a dovedit a fi apex-
urile excizate din mugurele apical. In faza de multiplicare, concentratia citochininei BAP de 0,5 mg/l s-a
dovedit a fi optim, cu proliferare intensa de lastari axilari de peste 7-10 plantule per/explant cu o Tnaltime 2 -3
cm favorabili pentru multiplicarea si rizogeneza in vitro. Marirea concentratiei de BAP 1a 0,7 - 1,0 mg/l a de-
terminat rate de multiplicare mici si genereaza calus la baza ce a cauzat deformari in crestere.

Influenta auxinelor in procesul de crestere si rizogenezi la soiul de mices ‘CAN’. Inridicina-
rea plantulelor in vitro este un pas critic, deoarece consta in reducerea lastaririi axilare, stimularea alungi-
rii lastarilor, inducerea formarii sistemului radicular. Recent au fost prezentate date care au aratat ca for-
marea raddcinilor la diferite soturi de méces este imbunatatitd prin scaderea cantitatii de macronutrienti in
jumatate folosind in combinatie de auxine, acid ascorbic cu aplicarea sursei de fier FENaEDDHA Seques-
trene 138 [10]. Prezenta lui in mediul de inradacinare a avut un efect benefic asupra cresterii si activitatii
fotosintetice fapt pentru care plantulele au dobandit un aspect robust sanatos, fiind de culoare verde in-
tens, fenomenul de cloroza fiind redus. Utilizarea auxinei AIB in concentratia de 0,1 mg/1 la soiul ‘CAN’
a asigurat procente de inradacinare de peste 95 %.

Aclimatizarea materialului saditor. Plantele inradacinate cu o lungime de 2,0-2,5 cm au fost
transferate in caserole de plastic, pe un amestic de turba cu pH-ul 5,8-6,0, nisip de rau, sol de gazon, perlit
in proportii de 1:0,5:1:0,5 si amplasate in camerd de crestere temperatura de 25 + 2°C, acoperite cu huse
transparente care au fost ulterior ridicate pentru a reduce treptat umiditatea.

Dupa 4-5 saptdmani de aclimatizare in camera de crestere plantele au fost stabilite cu succes in con-
ditii de sera. Rata de supravietuire a fost de cel putin 90%. Plantulele regenerate nu au prezenat anomalii
morfologice pe perioada de 5 luni si 100% din plantele au supravietuit dupd iernarea lor in sera. Datele
prezentate in lucrare confirma rezultatele altor autori [8], mediul lipsit de regulatori de crestere a plante-
lor, este adecvat pentru inradacinarea in vitro a soiurilor de maces. Studiul nostru a indicat cd, o concen-
tratie scazuta de auxind este esentiala pentru regenerarea radacinii a soiului de R. canina, deoarece inra-
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dicinarea slaba a fost observati in mediu fard auxine, confirmat si in rezultatele altor autori [15]. In con-
trast, constatdrile noastre au ardtat cd ANA cu concentratia de 0,1 mg/l a fost cea optima pentru regenera-
rea radacinilor a soiului studiat. Fitohormonii AIB si ANA in diferite concentratii au fost eficiente in In-
radacinarea in vitro a altor soiuri de maces pana in prezent [13, 1]. S-a raportat ca aceste auxine sintetice
actioneaza ca agenti sinergici cu AIA ca auxine naturale in plante [2].

Concluzii

1. Datorita multiplelor caracteristici terapeutice a speciei Rosa canina, prezinta interes pentru Repu-
blica Moldova, fapt ce duce la necesitatea de a produce de material saditor inclusiv si prin culturi in vitro.

2. Suplinirea mediului nutritiv cu citochinina BAP cu concentratia de 0,5 mg/l in mediile de prolife-
rare, a imbunatitit din ce in ce mai mult regenerarea lastarilor la aceasta specie. In plus, studiul nostru a
demonstrat ca inlocuirea Fe-EDTA cu Fe-EDDHA a imbunatatit calitatea microlastarilor regenerati in
Vitro si capacitatea fotosintetica a plantulelor de maces.

3. Sistemul de regenerare dezvoltat in acest studiu ar putea contribui la productia comerciald a aces-
tei specii cu valoare economica, indiferent de restrictiile sezoniere. Mai mult, acest sistem ar fi benefic
pentru scopurile de reproducere in vitro a macesului sa furnizeze suficiente materiale vegetale pentru in-
vestigatii farmaceutice, fiziologice si biochimice.

Rezultatele expuse in articol au fost obtinute in cadrul proiectului din Programul de Stat 20.80009.7007.19 “Intro-
ducerea si elaborarea tehnologiilor de multiplicare si cultivare prin tehnici conventionale si culturi in vitro a
speciilor de plante lemnoase noi”.
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Abstract

The primary imperative of the sustainable development of the wine sector is to obtain organic pro-
ducts, with low consumption of resources, in conditions of increased economic efficiency and the use of tec-
hnological links that contribute to reducing energy consumption and protecting the environment. As a result of
crossing Vitis vinifera L. with Muscadinia rotundifolia Michx. interspecific vine genotypes have been obtai-
ned and identified that can be multiplied by pruning, without grafting, thus obtaining rhizogenic propagating
material that contributes to reducing the costs of setting up vineyards. They were approved as table grape vari-
eties: "Malena”, "Nistreana” and "Algumax" and grape varieties for fresh consumption and processing: "Au-
gustina”, "Alexandrina" and "Amethyst". By creating plantations, it will contribute to the extension of the area
to the northern limit of vine cultivation and obtaining products derived from the "organic™ category.

Key words: area, biological, genotype, green economy, viticulture.

Introducere

Principiile dezvoltarii economice a societatii, in trecut se axau pe utilizarea si valorificarea inefi-
cientd si irationala a resurselor naturale cu un impact ireversibil asupra mediului inconjuritor. In procesul
dezvoltarii socio-umane nu se tinea cont de cantitatea resurselor naturale si starea mediului inconjurator.
Prin urmare, cea mai mare provocare a societatii umane consta In integrarea durabilitatii mediului ambi-
ant in contextul dezvoltarii economice. Dezvoltarea societatii prin prisma economiei verzi se subintelege
restabilirea si mentinerea unui echilibru durabil, pe termen lung, intre dezvoltarea economica si integrita-
tea mediului natural, in forme intelese si acceptate de societate. Problemele protectiei mediului si dezvol-
tarii economice necesitd a fi solutionate in mod corelat, pentru binele intregii societati contemporane si al
viitoarelor generatii. Trecerea la o economie verde va crea oportunitifi economice majore, in final se va
stimula implementarea tehnologiilor inovative cu risc minimal asupra mediului inconjurator [6].

Domeniile de baza ale dezvoltarii agricole, ca viticultura, pomicultura etc., solicita utilizarea resur-
selor umane, financiare, naturale cu un risc major asupra mediului Inconjurdtor. Reiesind din principiile
economiei verzi este necesar a crea genotipuri de plante care sa posede un coeficient durabil de utilizare a
energiei (activd directd, indirectd si pasiva), fiind insotite de tehnologii de cultivare cu impact minimal asu-
pra mediului. Un criteriu prin care poate fi determinata performanta unui ecosistem agricol este randamentul
economico-energetic. Ca rezultat al tehnologiei de cultivare se consuma o anumita cantitate de energie, care
se exprima prin: munca, combustibil, fertilizanti, fungicide, erbicide, insecticide, mijloace financiare etc.
precum si energia solard necesara activitatii fotosintetice, care in final este transformatd in energie biochi-
mica exprimatd prin recolta culturii [4, 5]. Calcularea coeficientului energetic permite determinarea celor
mai performante genotipuri de plante, astfel reducand consumul de energie si sporind valoarea energetico-
economica a produselor derivate obtinute. Intru a asigura o recolti stabila si de calitate in conditii de efici-
entd economica si energeticd durabild, este necesar sa se ia in calcul etapele tehnologice de cultivare si pro-
cesare a materiei prime, deoarece acestea solicita resurse umane si economice considerabile, ele fiind utili-
zate la producerea materialului saditor, infiintarea plantatiilor, protectia plantelor, irigare, prelucrarea solului
etc. In final de calitatea produselor derivate obtinute depinde gradul de sanitate al consumatorilor.

Materiale si metode
In calitate de obiect de studiu a servit Colectia de viti-de-vie, care include 150 de genotipuri atat
intraspecifice cat si interspecifice, inclusiv genotipurile interspecifice rizogene de vita-de-vie cu struguri
pentru masa: ,,Malena”, ,Nistreana” si ,,Algumax”, precum si cu struguri pentru consum in stare proas-
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pata si pentru procesare: ,,Augustina”, ,,Alexandrina” si ,,Ametist” [2, 3, 7, 8]. Genotipurile respective sunt
plantate 1n sectorul experimental de vita-de-vie al Institutului de Genetica, Fiziologie si Protectie a Plante-
lor. Tehnica de conducere (formare/modelare) a plantelor, in cazul respectiv a fost utilizat sistemul de
cordon orizontal unilateral, bilateral unietajat, cu una sau doua tulpini si ndltimea de 80 cm, cu conduc-
erea verticala a lastarilor. Schema de plantare: intre randuri - 3,0 m, iar pe rand, de la plantd pana la
planta - 1,5 m. Tipul de suport — spalier vertical cu conducerea lastarilor erecta (verticald), inaltimea su-
portului (stalpului) - 2,0 m cu trei nivele de conducere (primul nivel - cate o sarma, al doilea si al treilea
nivel - cate doua sarme paralele, la distanta ce corespunde grosimii stalpului) [2, 4].

Rezultate si discutii

Reiesind din rezultatele monitorizarii factorilor mediului ambiant s-a constatat ca schimbarile cli-
matice iau amploare atat la nivel local, regional cat si global. Generatorul acestor schimbari a fost si este
progresul tehnico-economic al societatii, netinand cont de principiile dezvoltarii durabile. Este necesar a
se promova o politicd a economiei verzi prin motivarea, stimularea prin diferite aspecte (economico-
financiar, tehnologii, produse etc.) a celor care in rezultatul desfasurarii activitatii economice provoaca un
impact asupra mediului ambiant. Se cere cointeresarea agentilor economici ca sa desfasoare o activitate
durabila, atat din punct de vedere economic, cat si impactul asupra mediului inconjurator sd fie minimal.
In caz contrar, fara promovarea acestor politici, rezultatele scontate vor fi minime, iar starea resurselor
naturale si a mediului Tnconjurator va continua sa degradeze.

Derivatele biologice reprezinta un sistem global de gestionare agricola si de productie alimentara
ce combina cele mai bune practici de mediu si de actiune climatica, un nivel 1nalt al biodiversitatii, con-
servarea resurselor naturale si aplicarea unor standarde de productie ridicate care indeplinesc cerintele tot
mai multor consumatori, cu predilectie pentru consumul derivatului obtinut cu ajutorul substantelor si
proceselor naturale. Astfel, productia biologic joaca dublu rol social, deoarece, pe de o parte, asigura o
piata specifica ce raspunde cererii de produse biologice a consumatorilor, iar, pe de alta parte, furnizeaza
bunuri disponibile public care contribuie la protectia mediului, utilizarea durabila a resurselor naturale,
precum si la dezvoltarea rurala.

La nivel european au fost stabilite reglementari privind producerea derivatelor vitivinicole biologice:
Regulamentul Consiliului (CEE) nr. 2092/1991 privind metoda de productie agricola ecologica si indicarea
acesteia pe produsele agricole si alimentare, Regulamentul CE 889/2008 stabileste normele de aplicare a aces-
tui regulament-cadru, Regulamentul CE 203/2012 privind metodele si procedeele oenologice acceptate in viti-
cultura si vinificarea biologica, Regulamentul UE nr. 2018/848 privind productia ecologica si etichetarea
produselor ecologice etc. Republica Moldova s-a aliniat standardelor internationale si o buna parte din preve-
derile internationale, la acest capitol, sunt transpuse in actele legislative si normative nationale [12].

Producerea si consumul derivatelor vitivinivole de calitate biologica la nivel mondial pe parcursul
decadei a doua a sec. XXI a crescut considerabil. Suprafata terenurilor cu vita-de-vie biologica, inclusiv
cele in stadiu de conversie, la nivel mondial constituie cca 425 mii de ha. La momentul actual Spania dis-
pune de cca 115 mii ha cu vita-de-vie certificatd cu categoria biologica, Italia — 107 mii ha, Franta - 95
mii ha, China — 20 mii ha etc. [10]. In Republica Moldova terenuri cu vita-de-vie certificate cu categoria
”bio” nu sunt, dar s-a initiat procedura de conversie a unor mici terenuri cu vita-de-vie. Suprafata totala a
terenurilor agricole inregistrata In categoria agricultura biologicd in Republica Moldova constituie cca 76
000 hectare (cca 4,0 % din suprafata totald a terenurilor agricole). Conversia terenurilor de la cultivarea
vitei-de-vie prin metode traditionale la cele biologice e de durata si constituie 3 ani. Pe parcursul perioa-
dei de conversie a terenurilor cultivate cu vita-de-vie, detinatorii acestor terenuri suporta pierderi financi-
are, pentru a achoperi aceste pierderi din Fondul National de Dezvoltare a Agriculturii §i Mediului Rural
din Republica Moldova, agentii economici primesc o subventie in marime de 1500 lei per hectar in primul
an, 2000 lei per hectar in anul doi si 2500 lei per hectar in anul trei de conversie.

Datorita cresterii tot mai mare a cererii consumatorilor pentru produse derivate biologice se creeaza
conditii pentru dezvoltarea si pentru expansiunea ulterioara a pietei produselor respective si, prin urmare, pen-
tru cresterea veniturilor agentilor economici implicati in procesul de producere a derivatelor biologice.

Produsele derivate vitivinicole biologice sunt unele din cele mai inofensive produse, deoarece la
toate etapele tehnologice de cultivare a vitei-de-vie, recoltare, pastrare, procesare se tine cont de cerintele
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”bio”. Vinul reprezinta un produs natural si in final trebuie sa corespunda acestor criterii. Interventia
omului poate fi atat pozitiva, cat si negativa, deaceea aceasta actiune se cere a fi foarte bine chibzuita.

Cultivarea vitei-de-vie, in conformitate cu principiile ”bio”, dintr-un punct de vedere prevede ex-
cluderea cheltuielilor pentru procurarea si utilizarea substantelor chimice sintetice necesare combaterii
bolilor si daunatorilor, iar din alt punct de vedere prevede minimizarea impactului negativ asupra mediu-
lui inconjuritor. Materia primi si produsele derivate obtinute sunt de o calitate biologica. In acest caz vi-
nul obtinut este autentic pentru regiunea respectiva, deoarece este produs conform tehnologiilor biologice
ce sunt specifice zonei viticole. Atingerea acestui scop poate fi realizat, doar in cazul cultivarii genotipu-
rilor interspecifice de vita-de-vie, care asigura o performanta sporita in diferite conditii de producere. Cer-
intele actuale ale sectorului vitivinicol impun necesitatea credrii de noi soiuri cu potential stabil de
productivitate, calitate 1nalta a strugurilor si a produselor vitivinicole [1, 7].

Capacitatea de adaptare a genotipurilor interspecifice de vita-de-vie la fluctuatiile factorilor climatici
al mediului inconjurator, indiscutabil, este cu mult mai avansata, de cat a genotipurilor intraspecifice din
grupul V.vinifera L., astfel demonstrand performanta hibrizilor interspecifici. Ca rezultat al incrucisarii ge-
notipurilor V. vinifera L. (2n=38) cu M. rotundifolia Michx. (2n=40) au fost obtinute si omologate genoti-
puri interspecifice rizogene de vitd-de-vie cu struguri pentru masa: ,,Malena”, ,,Nistreand” si ,,Algumax” si
cu struguri pentru consum in stare proaspata si pentru procesare: ,,Augustina”, ,,Alexandrina”, ,,Sarmis’’, si
,LAmetist”, ce permit extinderea arealului nordic de cultivare a vitei-de-vie pe radacini proprii si reducerea
numarului de tratamente chimice, ceea ce va contribui la obtinerea de produselor derivate biologice si prote-
jarea mediului inconjurator. Aceste genotipuri pot fi multiplicate prin metoda butasirii. Plantele obtinute
sunt rizogene si permit excluderea unor etape practice din procesul tehnologic, ceea ce contribuie la reduce-
rea resurselor financiare pentru producerea materialului saditor si cultivarea vitei-de-vie.

Altoirea reprezinta un procedeu tehnologic destul de complex, riscant i costisitor care necesita
cunostinte tehnice si practice speciale, ce consta in obtinerea plantei din alipirea a doua segmente de plan-
te diferite atat din punct de vedere genetic cat si morfoanatomofiziologic. Aceasta reprezintd nu altceva
decat o simbioza a celor doi parteneri [4]. Plantele rizogene de vita-de-vie dispun de o longevitate de ex-
ploatare mai mare comparativ cu plantele obtinute prin procesul de altoire. In rezultatul tehnologiei de
obtinere a materialului saditor de vita-de-vie rizogen pot fi omise etapele ce tin de pregatirea coardelor
pentru altoire (altoi si portaltoi), pastrare, altoire, stratificare, inrddacinare.

Procedura de fondare a plantatiei de vita-de-vie reprezinta un proces complex de cercetare si ana-
liza, de creatie estetica si tehnicd, de planificare si calculare tehnico-economica, implementare si in-
tretinere. In esentd sunt create premize reale de implementare a varietitilor noi cu rezistenta sporiti la fac-
torii biotici si abiotici ai mediului inconjurator, iar in baza noilor tehnologii de cultivare sunt realizate
inaltele exigente ale economiei agroindustriale verzi. Actualmente, produse vitivinicole cu o igienitate
sporitd ”’bio” pot fi realmente obtinute si comercializate cu succes doar prin dezvoltarea viticulturii dura-
bile cu soiuri noi, interspecifice de vita-de-vie.

Concluzii

1. Viticultura biologicd reprezintd o premizad a dezvoltarii atat a sectorului vitivinicol cat si a societatii
umane.

2. Implementarea genotipurilor interspecifice rizogene de vita-de-vie va contribui la crearea podgoriilor
biologice.

3. Actualmente obtinerea produselor vitivinicole ’bio” si comercializarea acestora este posibila doar in
baza cultivarii soiurilor noi interspecifice rizogene, care prezintd rezistentd inalta la boli, vatamatori,
fluctuatii critice ale factorilor climatici.

4. Economia verde vitivinicola cu stabilitatile ei agrobiologice, permit sporirea eficacitatii economice si
garanteaza un grad igienic sporit al strugurilor, sucurilor, concentratelor, vinurilor de diferite tipuri si
distilatelor.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.03 “Valorificarea efi-

cienta a resurselor genetice vegetale si biotehnologiilor avansate In scopul sporirii adaptabilitatii plantelor
de cultura si schimbarile climatice”, finantat de Agentia Nationala pentru Cercetare si Dezvoltare.
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PARFUM PERFECT SOI TIMPURIU DE Salvia sclarea L.
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Abstract

The biological Salvia sclarea L. (sage) is a species with a special economic value, determined by
the essential oil that has multiple uses in perfumery, cosmetics, aromatherapy, food, etc. The variety Par-
fum Perfect is a triple hybrid with constant heterosis. The content of essential oil was determined three
times per season through hydro distillation in Ginsberg apparatus and recalculated for dry matter. The
production of essential oil in two years of harvesting constitutes 73,5kg/ha (8,7 kg/ha in first year and
64,8 in second year). The variety's efficiency is 3,2kg essential oil of per ton of inflorescences.

Key words: Salvia sclarea L., varieties, inflorescence, quantitative characters, vegetation period, es-
sential oil.

Introducere

Salvia sclarea L.(serlai) este o specie cu o valoare economica deosebita, determinata de uleiul esen-
tial care are multiple utilizdri in parfumerie, cosmetica, aromaterapie, alimentatie etc. Cultivarea si proce-
sarea plantelor aromatice si medicinale pentru mentinerea si fortificarea sanatatii sunt in continua dezvol-
tare, extindere in tara noastra [1,3,9,11,12]. Genetica si ameliorarea, crearea de soiuri si hibrizi noi este un
proces continuu. Fiecare soi nou omologat, brevetat este mai performant decat cele precedente. Soiurile
de provenientd hibrida create sunt rezultatul multiplelor cercetdri pe parcursul a catorva generatii de hi-
brizi, care au servit ca baza in elaborarea soiurilor. Schimbarile climatice din ultimele decenii impun cul-
tivarea soiurilor de plante care sunt adaptate la conditiile de secetd, temperaturilor critice si ar satisface
doleantele producatorilor [2,6,7,13].

Astfel, in cadrul laboratorului Plante Aromatice si Medicinale investigatiile in ameliorarea speciei
S.sclarea L. sunt axate pe elaborarea materialului genetic cu caractere si insusiri noi pentru crearea soiuri-
lor de provenienta hibrida cu productivitate sporita, calitate superioara a uleiului esential, datorita concen-
tratiei sporite a principiilor active si corelatiei inedite ale componentilor. Soiuri cu termeni diferiti de ma-
turizare, ce ar permite extinderea perioadei de recoltare, procesare a unei cantitdti mai mari de materie
prima fard a majora capacitatile industriale de prelucrare.

Materiale si metode

Materialul biologic include soiuri de provenienta hibrida create in rezultatul multiplelor cercetari
pe parcursul a catorva generatii de hibrizi, care au servit ca baza in elaborarea soiurilor. Experientele au
fost amplasate pe lotul experimental al IGFPP. Experientele au fost montate conform metodicilor validate
la serlai [8,10,15].

Premergator pentru S. sclarea L. au fost culturile cerealiere recoltate pentru boabe. Evaluarea s-a
realizat in baza caracterelor care influenteaza direct productivitatea. Soiul nou a fost evaluat conform
cerintelor CSTSP si UPOV. Uleiul esential s-a separat prin hidrodistilare in aparate Ginsberg [14].
Mostrele de inflorescente pentru determinarea continutului de ulei esential se colectau dimineata, intre
orele 8-10 1n perioada de inflorire In masa, cand semintele din verticilele spicului central al inflorescentei
sunt de culoare maronie. Materialul vegetal (100g inflorescentd) se marunteste, apoi introdus in balon cu
fundul plat 1000ml dupa ce a fost cantarit in prealabil, addugandu-se 200 ml de apa, iar distilarea a durat
timp de 60min. Concomitent a fost determinatd umiditatea materiei prime a fiecarei mostre. Datele sunt
necesare pentru a recalcula continutul de ulei esential din substanta proaspata in substantd uscata (s.u) si
de-a exclude erorile cauzate de umiditatea diferitd a mostrelor. Dupa distilare uleiul esential s-a ,,uscat”
cu Naz2SOs4 si s-a pastrat in congelator. Interpretarea statistica a datelor experimentale obtinute s—a efectu-
at conform metodelor in vigoare si cu ajutorul softului STATISTICA 7.
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Rezultate si discutii

Studiile au fost efectuate in experientele realizate in perioada (2014-2020), avand ca obiectiv tes-
tarea in CCC a soiurilor de Salvia sclarea L. Soiul timpuriu, Parfum Perfect, este un hibrid triplu cu hete-
rozis constant la un sir de caractere cantitative, inclusiv, continutul in ulei esential, rormula soiului:
[(SsxM-69)F2xS1122 4S3]F12, forma materna a caruia a fost selectatd in generatia F» a hibridului (S—
3XM-69)F,, ca forma paterna a fost utilizatd linia consangvinizata (S—11224S3) derivata de la soiul
Cramskii rannii [4,5,6].

Conditiile pedoclimatice, parametrii de temperatura a aerului si cantitatea depunerilor atmosferice
inregistrate n perioada de cercetare au variat de la an la an. O analiza generala a perioadei de referinta,
evidentiaza anii de cercetare 2015, 2017, 2019, 2020 ca ani extrem de secetosi. Instabilitatea conditiilor
climatice a permis evaluarea obiectiva si multilaterald a soiului nou. In conditii extremale de dezvoltare
soiurile incluse in cercetare au inregistrat rezultate bune. Rezultatele cercetarilor demonstreaza, ca anii
secetosi sunt favorabili culturii serlaiului prin acumularea si sinteza uleiului esential. Rezistenta sporitd la
ger si iernare a soiului Parfum Perfect, evaluatd in Culturi Comparative de Concurs se exprima prin nu-
marul de tulpini florale la unitate de suprafatd in limitele 46,3—53,1 1n anul al doilea de vegetatie.

In baza estimarilor biometrice in anul I- ii de vegetatie s-a constat, ca plantele sunt bine dezvolta-
te, cu talia de peste 125,0 cm si au format inflorescente lungi de la 52,7 cm pana la 70,0 cm. Inflores-
centele sunt compacte cu (14,4-16,1) ramificatii de gradul intai si (20,1— 25,9) ramificatii de gradul al
doilea. Soiul timpuriu, Parfum Perfect in anul intai de vegetatie sintezeaza si acumuleaza in medie pe se-
zon 0,935-1,271% ulei esential. Soiul Parfum Perfect asigura productie de materie prima in limitele 2,1—
7,8 t/ha. In a.2015, in conditii de seceta plantele au dezvoltat inflorescente lungi, compacte, rata acestora
in masa tulpinii florale fiind de peste 45%, continut ridicat de ulei esential — 1,049% (s.u.). Randamentul
soiului Parfum Perfect, in anul [-i de vegetatie (2015), exprimat in productia de ulei este de 5,9kg/ha.

Tabelul 1. Randamentul soiurilor noi de S. sclarea L. in CCC, doi ani de exploatare a plantatiei,
3 cicluri (2017-2020)

Productia inflores- Continutul ulei esential Productia de ulei 5 énl? a/rtnsqnatt'
Soiul t 2{2:6 cente, t/ha s. proaspata, % (s.u.) esential, kg/ha prgi]mé .
Anu | Anu Anul | Anul | Anul | Anul | Anu | Anu
| m | * | I | ol | 2%

Ambra 2017-2018 | 11,7 | 118 | 235 | 0,368 | 0,218 | 1,163 | 0,916 | 43,0 | 25,7 | 68,7 | 100 2,9
Plus 2018-2019 - 13,6 | 13,6 - 0,249 | 1,104 | 0,907 - 33,9 | 33,9 | 100 2,5
2019-2020 | 43 | 119 16,2 | 0,398 | 0,314 | 1,139 | 1,051 | 17,1 | 37,4 | 54,5 | 100 3,4

X 53 (124 | 17,7 | 0,383 | 0,260 | 1,151 | 0,958 | 20,0 | 32,3 | 52,3 | 100 2,9

Balsam 2017-2018 | 89 | 128 | 21,7 | 0,342 | 0,263 | 1,131 | 1,015 | 30,4 | 33,7 | 64,1 | 93,3 2,9
2018-2019 - 16,3 | 16,3 - 0,264 | 1,286 | 1,050 - 43,0 | 43,0 | 126,8 2,6

2019-2020 | 6,7 | 12,8 | 195 | 0,359 | 0,370 | 1,049 | 1,237 | 240 | 47,4 | 71,4 | 131,0 3,7

X 52 | 140 19,2 | 0,351 | 0,299 | 1,090 | 1,101 | 18,1 | 41,4 | 59,5 | 113,8 3,1

Ambriela| 2017-2018 | 83 | 11,9 | 20,2 | 0,392 | 0,264 | 1,215 | 1,086 | 32,5 | 31,4 | 63,9 | 93,0 3,2
2018-2019 - 12,7 | 12,7 - 0,314 | 1,190 | 1,148 - 39,9 | 39,9 |117,7 3,1

2019-2020 | 2,3 | 131 | 154 | 0,314 | 0,426 | 1,134 | 1,320 | 7,2 | 55,8 | 63,0 | 115,6 41

X 35 (126 | 16,1 | 0,353 | 0,335 | 1,175 | 1,185 | 13,2 | 42,4 | 55,6 | 106,3 35

Parfum 2017-2018 | 7,8 | 12,2 | 20,0 | 0,374 | 0,292 | 1,132 | 1,202 | 29,2 | 35,6 | 64,8 | 94,3 3,2
Perfect 2018-2019 - 14,2 | 14,2 - 0,269 | 0,935 | 1,008 - 38,2 | 38,2 | 112,7 2,7
2019-2020 | 2,1 | 17,0 19,1 | 0,415 | 0,381 | 1,267 | 1,424 | 8,7 | 64,8 | 73,5 | 1349 3,8

X 33 (145|178 | 0,395 | 0,314 | 1,199 | 1,211 | 12,6 | 46,2 | 58,8 | 112,4 3,2

Determinand valoarea indicilor caracterelor cantitative la soiul Parfum Perfect, in anul al doilea de
vegetatie putem conclude, ca caracterele cantitative au indici destul de buni. Plantele sunt bine dezvoltate,
cu talia de peste 120,9-143,2cm, cu inflorescente lungi, compacte. Raportul dintre talia plantei si lungi-
mea inflorescentei fiind foarte avantajos pentru obtinerea unei productii mari de inflorescente.

In doi ani de exploatare a plantatiei (2014-2015) soiul Parfum Perfect a asigurat cea mai inalta
productie de inflorescente — 22,4t/ha si de ulei esential — 73,1kg/ha. Soiul Parfum Perfect, in a.2016, a
asigurat obtinerea unei productii de materie prima de 8,7t/ha si productie de ulei esential 31,7kg/ha [4].
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Productivitatea soiului in 2 ani de exploatare a plantatiei (2017— 2018) a fost de 20,0 t/ha materie pri-
ma cu continut ridicat (1,132%) de ulei esential, asigurand obtinerea de pe fiecare hectar cate 64,8 kg/ha ulei
esential. Randamentul soiului constituie 3,2kg ulei esential din o tona inflorescente proaspete (tab.1).

In experiente integrale 2019—2020 s-au obtinut rezultatele testirii soiurilor, care in anul I-ii si al
Il-lea de vegetatie au garantat productie de materie prima si ulei esential de calitate. Soiurile sunt rezisten-
te la seceta, arsitd si au dezvoltat plante cu talia foarte inalta pentru un an secetos de 103,7-110,0 cm in
anul I-ii de vegetatie si 109,5-120,6 cm in anul al II-lea de vegetatie, in functie de soi. Soiurile au format
inflorescente lungi, compacte (60,6—64,8cm) in anul I-1i si (52,7-58,8cm) anul al ll-lea de vegetatie.
Aceste caractere evident au asigurat soiului Parfum Perfect un continut inalt de ulei esential: in anul I-ii
de la 1,267% (s.u.) pana la 1,424% (s.u.) anul Il-lea de vegetatie. Productia de materie prima sumara in 2
ani de exploatare a plantatiei a constituit 19,1 t/ha (tab.1). Toate soiurile au format productii Tnalte de ulei
esential. Soiul Parfum Perfect in primul an si al doilea de vegetatie garanteaza productie de ulei esential
de 8,7kg/ha — 64,8kg/ha respectiv (tab.1).

Soiul a fost prezentat la AGEPI, Comisia de Stat pentru Testarea Soiurilor de Plante cu productivi-
tatea de 17,8 t/ha materie prima (inflorescente) in 2 ani de exploatare a plantatiei, cu un continut de ulei
esential Tnalt, 1,113% (s.u.) n anul I-1i i 1,154% (s.u.) In anul al II-lea de vegetatie. Productia sumara de
ulei esential in 2 ani de exploatare a plantatiei este de 71,3 kg/ha. Randamentul soiului nou este foarte
inalt: 3,2 kg ulei esential din tona de materie primd. Rezultatele obtinute In CCC au permis brevetarea si
omologarea, inregistrarea soiului Parfum Perfect in Catalogul Soiurilor de Plante al Republicii Moldova.
Brevet MD 341. Adeverinta pentru soi de plante Nr.785, 2021[16].

Concluzii
1. Soiul timpuriu, Parfum Perfect, este un hibrid triplu cu heterozis constant la un sir de caractere
cantitative, inclusiv, continutul in ulei esential, cu formula: [(SsxM-69)F2xS1122 4S3]F1>.
2. Soiul Parfum Perfect acumulaeaza si sintetizeaza continut in ulei esential de la 0,935 % s.u.) pana
la 1,424%(s.u.).
Productivitatea soiului in 2 ani de exploatare a plantatiei variaza in limitele 12,2-22,4 t/ha.
Soiul Parfum Perfect in 2 ani de exploatare a plantatiei garanteaza poductie de materie prima de
pe fiecare hectar de la 38,2 kg/ha pana la 73,5 kg/ha ulei esential.
5. Randamentul soiului Parfum Perfect in medie, trei cicluri de dezvoltare constituie 3,2 kg ulei
esential din o tona de inflorescente proaspete.

Hw

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.07“Diminuarea
consecintelor schimbarilor climatice prin crearea, implementarea soiurilor de plante medicinale si aro-
matice cu productivitate Tnalta, rezistente la secetd, iernare, boli, ce asigurd dezvoltare sustenabild a agri-
culturii, garanteazd produse de calitate superioard, predestinate industriei de parfumerie, cosmetica, far-
maceutica, alimentard”, finantat de Agentia Nationala pentru Cercetare si Dezvoltare.
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Abstract

The varieties of L. angustifolia created are differ by terms of technical maturation: early -
Moldoveanca 4, Favoare); (intermediates - Vis Magic 10, Aroma Unica); (late-Alba 7 and Svetlana).
They are distinctive by a string of quantitative and qualitative characters (plant size, bush shape, inflo-
rescence length, corolla color, floral spike length, floral stem length, number of floral stems, etc.). The
productivity of these clone varieties varies depending on the annual cultivation conditions from 5.2 t/ha to
10.4 t/ha raw material production and 75-179 kg/ha essential oil production.

Key words: Aromatic plant, variety-clones, essential oil, inflorescences, productivity.

Introducere

In Republica Moldova plantele aromatice si medicinale se cultiva din anul 1948. Importanta aces-
tora este incontestabild, deoarece este cunoscut faptul ca, succesele deosebite realizate de chimia organica
in sinteza unei game largi de medicamente nu au diminuat importanta remediilor din plante. Cu 10 ani 1n
urma 45 % din medicamentele produse erau de origine vegetald sau contineau compusi organici din
plante medicinale. Din numeroasele specii de plante aromatice si medicinale un loc important ii revine
levanticai — Lavandula angustifolia care este o specie valoroasa pentru agricultura si economia Republicii
Moldova. in prezent rata produselor medicamentoase din plante medicinale si aromatice este in crestere.
Prin lucrari de ameliorare s-au creat genotipuri, forme, hibrizi, soiuri, de lavanda in care corelatia dintre
anumifi compusi este mai favorabild pentru utilizarea acestora in forma de infuzii, extracte sau pentru fol-
osirea 1n industria de procesare a materiei prime aromatice, farmaceutice.

In prezent tara noastra este un exportator important de uleiuri esentiale, extracte si materie prima
fitofarmaceuticd de lavanda. Calitatea produselor fabricate in R.Moldova este net superioara datorita, in
primul rand, soiurilor distinse prin productivitate sporitd, rezistentd la factori biotici si abiotici, perioada
diferitd de recoltare, corelatie inedita a componentilor principali n uleiul esential.

Incepand cu anul 2009 a crescut cererea la materialul saditor si la uleiul esential de levantica (La-
vandula angustifolia Mill.). Cercetarile includ evaluarea celor mai perspective soiuri de Lavandula
angustifolia Mill. cu caractere cantitative remarcabile, ce prezinta interes pentru producatorii si firmele
specializate care se ocupa cu cultivarea speciei mentionate.

Soiurile-clone create si propuse se deosebesc prin rezistentd sporitd la ger, iernare si secetd, boli si
productivitate inalta. [1, 4].

Materiale si metode

In calitate de material initial pentru crearea soiurilor au servit descendentii generativi de provenienta ge-
netica si geografica diferitd, obtinuti prin hibridari policross si selectati dupa caracterele cantitative si cali-
tative valoroase. Soiurile de lavanda (Lavandula angustifolia Mill.), create si omologate in R. Moldova
reprezinta hibrizi de prima generatie F1 care manifesta heterozis la caracterele cantitative, asigurd o
productie Tnalta de materie prima, continut ridicat de ulei esential de calitate superioara. Primavara
devreme la soiurile create si aflate in studiu s-a determinat rezistenta la iernare si ger, prin evaluarea
numarului de lastari per planta Tngetati, s-a apreciat si notat de la 1 pana la 5 baluri. Evaluari fenologice
prin notarea calendaristica a fazelor de dezvoltare [3, 6, 7]. Evaluari biomorfologice (valoarea caractere-
lor cantitative, ce asigura productivitatea - numar tulpini florale per planta, lungimea inflorescentei, spi-
cului, tijei florale, numar verticile per spic floral ) conform Ghidului UPOV si metodelor in vigoare
[3,10]. Determinarea potentialului de productie a materiei prime — prin recoltarea fiecarui soi in 4 re-
petitii; cantarirea, prelevarea mostrelor pentru determinarea umiditatii, continutului de ulei etc. [2].
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Metode de laborator: separarea uleiului esential prim hidrodistilare in aparate Ginsberg si Cleven-
ger din mostre de inflorescente proaspete prelevate in faza infloririi depline a speciei, in orele de dimi-
neatd; determinarea continutului in ulei; determinarea gradului de umiditate a mostrelor de plante si recal-
cularea continutului in ulei la umiditate standard (60%) si la substanta uscata [3].

Interpretarea statistica a datelor experimentale obtinute s-a efectuat conform metodelor in vigoare
[2,9 ] si cu ajutorul softului STATISTICA 7.

Rezultate si discutii

In cadrul Institutului de Genetica, Fiziologie si Protectie a Plantelor, in Laboratorul ,,Plante Aro-
matice si Medicinale” sub conducerea doctorul habilitat in stiinte agricole, Maria Gonceariuc au fost crea-
te si omologate soiurile de levantica: Moldoveanca 4, Alba 7, Vis Magic 10, Aroma Unica, Favoare si
Svetlana. Aceste soiuri au un randament inalt al productiei de inflorescente si continut sporit de ulei
esential, sunt distinctive dupa un sir de caractere cantitative si calitative. Dintre acestea pot fi mentionate
dimensiunile plantei, caracterul pubescentei frunzelor, forma tufei, lungimea inflorescentei, culoarea co-
rolei, lungimea spicului floral, lungimea tijei florale, numarul de tulpini florale etc. Soiurile create se deo-
sebesc si prin termenii de inflorire (timpurii, intermediare si tardive) [1,4,5,8]. Productivitatea acestor so-
iuri-clone variaza in functie de conditiile de cultivare anuale sau depaseste soiurile-clone create anterior.

Soiurile de levanticd sunt pretabile pentru cultivarea si recoltarea mecanizata. Descrierea morfolo-
gica, siccinta a soiurilor-clone este in anul al IV-lea de vegetatie:

Soiul MOLDOVEANCA 4

Subarbust cu talia de 58,5 cm, diametrul plantei - 107,7 cm; numarul de tulpini florale la o planta —
557 unitati. Frunzele opuse, sesile, liniar-lanceolate, pubescente de culoare verde-gri; inflorescenta — spici-
forma, lungimea de 26,3 cm, cu spicul floral - 7,9 cm, tija florald de 18,4 cm cu flori grupate in 6-7 pseu-
doverticile. Florile au caliciul tubular de culoare violacee si corola violet-inchis. Fructul — nucule (seminte)
mici, netede, lucioase, brune. Masa a 1000 de seminte constituie 0,6g. Domeniul de utilizare a soiului res-
pectiv - producerea uleiului esential si a materiei prime farmaceutice [3,4]. Grupa de maturitate — timpurie.
Productia medie de inflorescente: - 5,2 t/ha. Productia medie de ulei esential: 75 kg/ha. Randamentul de
ulei esential de 19-21 kg/t.

Avantajele soiului Moldoveanca 4 sunt: rezistent la ger si iernare, la secetd, boli [1,4]. Soiul
Mentionat este omologat Tn anul 2005 in Republica Moldova, in anul 2017 in Romania.

Soiul ALBA 7

Subarbust cu talia de 52,7 cm, diametrul — 99,8 cm.Numarul de tulpini florale per planta constituie
675 unit. Frunzele opuse, sesile, liniar-lanceolate, pubescente de culoare verde-gri. Inflorescenta — spici-
forma, cu lungimea de (21,3 cm), spicul floral de 7,7 cm, tija florald — 13,6 cm. Numarul de verticilii pe
spicul floral este de 6,5 unitati. Florile pand la deschidere au caliciul si butonul floral alb, iar la
deschiderea florii corola este de culoare violet-albastrie deschis. Fructul - nucule(seminte) mici, netede,
lucioase, brune. Masa a 1000 de seminte constituie 0,6 g. Grupa de maturitate - tardiv. Productia medie de
inflorescente: — 7,4 t/ha. Productia medie de ulei esential: 129 kg/ha. Randamentul de ulei esential de 19-
21 kg/t. Avantaje: Rezistent la ger si iernare, la secetd, boli [4, 8]. Soiul Alba 7 este omologat in anul
2005 in Republica Moldova, in anul 2018 in Romaénia.

Soiul VIS MAGIC 10

Semiarbust cu talia de 63,3 cm, diametrul — 111,5 cm, tulpini florale 715,7. Frunzele — opuse, sesile,
liniar lanceolate, pubescente; verzi-gri; inflorescenta spiciforma cu lungimea de (25,6 cm), tija florala - 15,7
cm. Florile sunt grupate in 7,3 pseudoverticile, au caliciul verde violaceu, pubescent, iar corola este de culoare
violaceu-albastru inchis. Fructul — nucule (seminte) mici, netede, lucioase, brune. Masa a 1000 de seminte
constituie 0,6g. Destinatia soiului este productia de ulei esential si de materie prima farmaceutica. Este un soi
bun pentru cultivare si recoltare mecanizata, precum si pentru procesarea industriala [4, 8]. Grupa de maturi-
tate - medie Productia medie de inflorescente: — 6,5 t/ha .Productia medie de ulei esential: 83,3 kg/ha. Ran-
damentul de ulei esential de 17-20 kg/t. Avantaje: Rezistent la ger si iernare, la secetd, boli. [4]. Soiul mentio-
nat este omologat in anul 2005 in Republica Moldova, in anul 2017 in Romania.
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Soiul AROMA UNICA

Planta este un semiarbust peren, cu talia de 67,7 cm, diametrul plantelor — 139,1 c¢cm si cu 1740
tulpini florale per plantd de forma compacta. Florile pana la deschidere au caliciul si butonul floral de cu-
loare albastra-deschis, corola in interior este violet - albastruie. Inflorescenta — spiciforme, lunga (25,4
cm), spicul floral de 13,1 cm, tija florala — 12,3 cm cu flori grupate in 8,3 pseudoverticile. Fructul este de
forma alungita, neteda, lucioasd de culoare brund. MMB=0,7g. Directia de productie este fabricarea
uleiului esential, produs farmaceutic, condiment. Grupa de maturitate — mediu. Productia medie de inflo-
rescente: — 10,4 t/ha. Productia medie de ulei esential: 166 kg/ha. Randamentul de ulei esential de 18-20
kg/t. Soiul Aroma Unica este omologat in anul 2019 in Republica Moldova.

Soiul FAVOARE

Planta este un semiarbust peren, care face parte din grupul de maturitate timpurie, perioada de ve-
getatie de 60 zile. Talia plantei de 68,0 cm, diametrul plantei - 91,3 cm de forma rasfiratd cu 835 tulpini
florale. Frunzele soiului mentionat sunt de culoare verde-deschis. Forna frunzelor este liniara. Caliciul
este de culoare verde-violaceu, corola violet-deschisa. Spicul floral de 8,5 cm. Florile sunt grupate in 6-7
pseudoverticile. Lungimea tijei florale de 25,5 cm, pretabila la recoltarea manuala §i mecanizata. Fructul
se imparte in 4 nucule de culoare brune, cu masa a 1000 de seminte de 0,7 g. Continut 1n ulei esential, la
umiditatea standard (60%) - 2,077%, la substanta uscata -5,157%. Productia medie de inflorescente: — 7,4
t/ha. Productia medie de ulei esential: 155,2 kg/ha. Randamentul de ulei esential de 20,7 kg/t. Soiul tim-
puriu Favoare este apreciat cu o rezistentd inalta la ger si iernare, a fost testat in culturi comparative de
concurs. Este depusa cerere de Brevet la AGEPI, (v 2021 0007 din 22.02.2021) si cerere de inregistrare in
Registrul de Stat CSTSP (nr. 0664913 din 23.02.2021).

Soiul SVETLANA

Planta este un semiarbust peren, care face parte din grupul de maturitate tardiva, perioada de vege-
tatie de 71 zile. Forma tufei sferica, inflorescenta alungit-cilindrica. Corola florii este violet inchisa,
caliciul violet inchis cu pubescenta. Frunzele sunt alungit-lanceolate cu nervuri longitudinale de culoare
verde inchisa. Talia plantei variaza in dependenta de conditiile climaterice ale anului pana la 71,5cm. Di-
ametrul plantei in mediu este de 93,3 cm. Numarul de tulpini florale per/planta — 854. Lungimea tijei flo-
rale — 22,8 cm. Lungimea spicului — 9,5 cm. Numarul de verticile in infloriscenta — 7,9 unitati. Masa a
1000 de seminte constituie 0,7g. Continut in ulei esential la umiditatea standard (60%) - 2,323%, la sub-
stantd uscata - 5,721%. Productia medie de inflorescente: — 7,7 t/ha. Productia medie de ulei esential:
179,2 kg/ha. Randamentul de ulei esential de 23.4 kg/t. Soiul mentionat este apreciat cu o rezistenta inalta
la ger si iernare de 5.0 puncte. Este depusd Cerere de Brevet la AGEPI, (v 2021 0006 din 22.02.2021) si
Cerere de inregistrare in Registrul de Stat CSTSP (nr. 0664912 din 23.02.2021).

Concluzii
1. Soiurile de L. angustifolia create se deosebesc prin termeni de maturizare tehnica: (timpurii- Moldo-
veanca, Favoare); (intermediare - Vis Magic 10, Aroma Unica); (tardive-Alba 7 si Svetlana), au un ran-
dament inalt al productiei de inflorescente si continut sporit de ulei esential.
2. Sunt distinctive dupa un sir de caractere cantitative si calitative (dimensiunile plantei, forma tufei, lun-
gimea inflorescentei, culoarea corolei, lungimea spicului floral, lungimea tijei florale, numarul de tulpini
florale etc.)
3. Productivitatea acestor soiuri-clone variaza in functie de conditiile de cultivare anuale de la 5,2 t/ha pana
la 10,4 t/ha productia materie prima si de 75-179 kg/ha productia ulei esential
4. Directia de productie a acestor soiuri este fabricarea uleiului esential prin hidrodistilare (parfumerie,
aromaterapie); industria alimentara, produs farmaceutic, plantd meliferd, antierozionala, decorativa.
5. Avantajele soiurilor sunt: Rezistente la ger si iernare, seceta, boli.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.07 “Diminuarea

consecintelor schimbarilor climatice prin crearea, implementarea soiurilor de plante medicinale si aro-
matice cu productivitate Tnaltd, rezistente la secetd, iernare, boli, ce asigurd dezvoltare sustenabild a agri-
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culturii, garanteaza produse de calitate superioard, predestinate industriei de parfumerie, cosmeticd, far-
maceuticd, alimentara”, finantat de Agentia Nationalad pentru Cercetare si Dezvoltare.

© oo~
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Abstract

The paper presents the results of assessing local varieties of corn for drought tolerance. Samples
of the collection were tested in the field in the agro-climatic conditions of 2020. The criterion of re-
sistance was the genotypic differences of the samples of such biometric parameters as: plant height; the
number of productive ears; ear weight; weight of 1000 grains. The influence of the limiting factor reduced
the number of productive ears (on average for varieties to 0,48). A positive correlation of this indicator
with the weight of the ear (r = 0,77) and the weight of 1000 grains (r = 0,43) was determined. Four varie-
ties were identified that exceeded the standard in terms of the weight of the ear and four in terms of the
weight of 1000 grains. As a result of a comparative analysis of yield parameters after exposure to drought,
four local varieties were identified that can serve as donors of resistance genes.

Key words: drought tolerance, correlation, genotype.

BBenenune

YPoKalHOCTh TaKOM CEJIbCKOXO35MCTBEHHOM KYJIBTYPBI KAK KYKypy3a 3HAUMTEIIBHO CHUKAETCS
O] BIUSHUEM MEPHOAMUYECKH MOBTOPAIOLIMXCS 3acyX. UTOOBI rapaHTHPOBATh CEIbCKOE XO3SIMCTBO OT
NOTeph B 3aCyIUIMBBIC TOABI, HEOOXOAUMO UMETh YCTOMYMBBIC K ACOUIUTY BIArd COpTa M THOPHIBL
D¢ HeKTUBHOCTH U CKOPOCTH CENEKIUHU IO 3TUM HAlpaBJIEHUSAM 3aBUCAT OT KOJMYECTBA MH(OpMAIUH,
XapaKTepU3yIOIel TeHOTUITI U TIOCTYIAIOIIEH B KaXKI0M ITUKIIE UccleqoBaHui [3].

[Ipu co3nanum 3acyXO0yCTOHUYMBBIX THOPUIOB KYKYpY3bl Ba)KHO KOMIUIEKCHOE U3yUEHHE CElleK-
LIMOHHOT0 MaTepuaia. Briaenenrue JOHOPOB U HCTOUYHUKOB 3 (PEeKTUBHON pabOThl TEHETUUECKUX CUCTEM,
OTPEICIISIONINX aAaNTUBHOCT U MPOAYKTUBHOCTH POAUTEIBCKUX (GOpM co3aaBaeMbIXx rHOpuI0B [6,9].

Cenexuus Ha MOBBILLIEHUE aIalITUBHOTO MTOTEHIINANA, SIBISIETCA BEAYIIUM HalpaBJIeHUEM UCCIIe-
JIOBaHUI, OHO OBLIO OCHOBOH «HApOAHOI CeneKun», IpyU KOTOPOH He CTaBWIIACh 3ajjaya MOJyYeHHs pe-
KOPJIHBIX YPO’KaeB, a LIEHUJIaCh YCTOWYMBOCTh PACTEHUM K HEOIAronpusATHBIM KIIMMAaTHUYECKUM YCIIOBUSAM
u OonesnsaM. Co3/aBaTh copTa C IIUPOKUM aJaNTUBHBIM MMOTEHIIMAIOM MO3BOJISAJIO BhIpAIlUBAaHUE U OT-
0Op MCXOJIHOTO MaTepHayia B pa3IMYHbIX dKOJornyeckux Humax [4]. Ha cerogusmHuii MOMEHT cTapbie
MECTHBIE COpPTa KyKypYy3bl HE JIMILININCH CBOEH 3HAYMMOCTH. J{J1s1 COXpaHeHus U NOoJepKaHHs TeHeTH4e-
CKUX PE€3epBOB KYKYpY3bl B Pa3JIMUHBIX CTpaHax 00pa30BaHHBI HallMOHAIbHbIE reHOaHku. BexyTcs pabo-
TBI TI0 COXPAHCHUIO, U3YYCHHUIO M UCIIOJIB30BAHUIO STHX COPTOB B CEJICKIUH [7].

Ilenbro uccnenoBaHMil SABISUIACH OJIEBAsE OLIEHKA MECTHBIX CTapOJaBHUX COPTOB KYKYypy3bl Ha
3acyxoyctoiiunBocTh. [lo pe3ynbTaTaMm €XerojHbIX TECTUPOBAaHUI 00pa3lloB KyKypy3bl B JKOJOTHYe-
CKUX IKCHEPUMEHTaX, (POPMUPYIOTCS CHEIUATU3UPOBAHHBIE KOJIJIEKIIHH.

MarepuaJjbl 1 METOABI

OOBEKTOM HCCIIEIOBAHUHN CIYKUIN 24 CpeHENO3JTHIX MECTHBIX COPTOB KyKypy3bl (MomaBcKuii
xenteiid CP191, Monnasckuii sxenteiii CP153, Monaasckuii sxentsiii CP165, OpanxeBas CP130, Monnas-
ckuii sxenteii CP205, Mongasckuii sxenteiii CP195, Cemunenrara CP122, Cemuaentata CP228, CemuneH-
tata CP174, OpamxeBas CP196, Monnasckuit xenteiid CP185, Monnasckuii xentoiit CP137, MongaBckuit
xenteid CP128, Monmaeckuii xkentenii CP115, Cemmpaentara CP213, Cemuaentara CP149, Cemmuaenrtara
CP172, Moanasckuii xenteiii CP166, Cemuaenrara CP122, Cemunentrara CP181, MonmaBckuii KeAThINA
CP175, Monnasckuii Genbrit CP152, Monnasckuii sxenteiii CP132, OpamxeBas CP 212 - cranpmapr),
BXOJIAIILIMX B COCTaB KOJUIEKIMHU JTabopaTopun I eHeTrueckux pecypco pactenuii UI'O3P.

Bricesanble copTa n3ydanau B mosie, 0€3 MoiuBa, B arpokiuMarhyeckux yciousx 2020 rona.
Hcnonb30Banu TpaauIMOHHYIO 7Sl JAHHON KYJIbTYpPhI CXEMY IOCEBa U arpoTeXHuKy. Mopdonoruueckue
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U OMOJIOTHYECKHE MapaMeTphbl ONPEIeNsuId COTJIacHO Kiaccu(ukaropy Ui JaHHOHM KynbTypsl [1]. buo-
METPUYECKUE N3MEPEHUS BKJIIOYAIIN ONpEETICHNE BBICOTHI PACTEHUH U 4Kcia MPOJLyKTUBHBIX I10YATKOB,
Beca noyatka, Maccel 1000 3epeH, pa3pbiB B IIBETEHUHM MYXCKHUX U KEHCKUX COLBETUN. YUeThl U HaOII0-
JIEHUs IPOBOIMIINCH COITIACHO METOIUKE MOJIEBBIX OIBITOB C KYKYpy30# [5].

Onenka 00pa3oB KOJUICKIUH 0 3aCyXOYCTOMYMBOCTU OBLIA TIPOBE/ICHA B YCIOBHSX, MTOBBIIICH-
HOT'O TEMIIEPATypHOI'0 PEKUMA U 3HAYUTEJILHOTO Je(HIUTa BIark, KOTOpble OTMEYAINCh HA TEPPUTOPUU
MomnnoBsl B iepuo uronb-aBryct 2020 roga. ['maporepmuueckuii ko duuuent Censaunosa (I'TK), xa-
PAKTEpU3YIOLIUI CTENEHb YBIAXHEHUS TEPPUTOPUH, B CPEAHEM IO peciyOiuke B utojie coctasuia 0,5, B
asrycre - 0,2, 4TO COOTBETCTBYET CHJIbHOM M O4Y€Hb CUIbHOM 3acyxe. [lo coctosHMIo Ha 28 uIojs 3amacsl
IPOJYKTUBHOM BJIaru Moj KyKypy30il B METPOBOM CJIO€ ITOYBBI ObLIM HU3KMMHU U COCTABIISUIM B OCHOBHOM
10-65 mm (15-60% HOpMBI) [8].

IToneBble uccnenoBaHus NPOBOAMINCH COTJIACHO peKOMEHJauusM [2], ans oOpaboTKU JaHHBIX
UCTIOJIb30BAIM KOMIBIOTEPHBIH MmakeT nporpamMm Microsoft Office u np.

Pe3yabTaThl U 00CyKICHUE
W3yuaemble copTa XapakTepU30BAIUCH CYIIECTBEHHBIMU PA3JIMYUAMU 110 BEIWYHMHE OCHOBHBIX
XO3s5ICTBEHHO-IICHHBIX MPU3HAKOB B YCIOBUAX AepuIUTa BiIard. Tak, MokaszaTellb BBICOTHI pacTEHHUH B
cpeaHeM 1o coptam coctaBui 160,8 cM. 3HaYUTENBHO HUYKE YPOBHS CTaHAApTa 3TOT MOKa3zaTesb Obul y
copta Monnasckuit Genbiit CP152, y ocTaibHBIX T€HOTUIIOB OTJIMYMS OT CTaHIAApTHOIO copTa ObLIM He-
3HAYUTENBHBI M COOTBETCTBOBAIHM ICHOTUITMIECKIM O0COoOeHHOCTsIM pocta (Puc.1).

200
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120 -
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172,2

Puc.1 Bricota pacTenuii cpeIHENO3AHUX COPTOB KyKypy3bl, 2020 ro.

Pesynbratel heHonornueckux HaOMIOACHUN MOKa3alld, YTO BO3EHCTBHE IMMUTHPYIOLIETO (ak-
TOpa MOBJIUSIO, MPEXKIE BCEro, Ha MPOXOXKICHHE PACTCHUSIMHU IeHepaTUBHON (pa3bl, 3TO MPUBENIO K CO-
KpAIIeHHIO KOJMYECTBA MPONYKTUBHBIX MmouyaTkoB (Puc.2). B cpennem umcio pacteHuii, copmMupoBas-
IIMX TOYaTKU COCTaBWJIO MO BceM obOpasuam 48%, mpu MUHUMAJIbLHOM €ro 3HaueHHH y copra Mosjias-
ckmit 6enpiii CP152 (0%). [1oBbIIeHHBIM ypOBHEM B CpaBHEHUH co cTaHaaptom (70%), xapakTepru3oBa-
muchk copta Monaasckuii xenteiii CP185, Monnasckuit xenteiit CP153, OpanxeBas CP196, Monnas-
ckuit xxentbid CP128 u Monnasckuit sxxenteiii CP175. BoisiBneHa mosioKuTebHass KOPPEIISIus 3TOro mna-
pameTpa c BbICOTOM pacTeHuil npu r=0,38.

B sxapy u 3acyxy pa3pbIB IBETEHUSI MYKCKHX U KEHCKHUX COLIBETHH Y HEKOTOPBIX COPTOB CyIIle-
CTBEHHO YBEJIMYHMBAJICS, YTO HETATUBHO BIUSJIO Ha ypoxail. [Tpu oreHke 00pasiioB KOJUIEKIIMU MO 3TOMY
napameTpy, 0su10 BhIsIBIIEHO 4 copTta (Cemuaentata CP122, Cemuaentara CP181, MongaBckuit xKenToiid
CP166, Monnasckuit 6ensiit CP152), y KOTOpBIX 3TOT NMEepHOA MpeBbIlIal HOpMy Ha 2, 3, 4, 5 nHeit (co-
OTBETCTBEHHO).
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Puc.2 KonnyecTBo MpOAYKTUBHBIX IOYATKOB HA PACTEHUE Y CPEAHENIO3HUX COPTOB KYKypy3bl, 2020 rog.

CrarucTuueckuil aHaIu3 JaHHBIX 110 TPU3HAKY “BEC MOYaTKa BBIABWII CYIIECTBEHHBIE PA3THUMS
[0 TEHOTHUIIaM TIPH cpeaHeM 3HadeHuu 19,8 1. B pe3ysibpTate cpaBHUTEIBHOTO aHAINU3a MOJYyYSHHBIX JaH-
HBIX, COPTa OBUTH pacrpeelieHbl Ha TPH TPYIIIEI IO OTHOIIEHHIO K ctanaapty (Puc.3). B rpynmy ¢ moka-
3arensiMu oT 0 10 20 ©' BOILIM AECATH COPTOB. BTOpyIO Ipymily COCTaBUIM AECATH 00pasloB ¢ BECOM I0-
YyaTKa MPUOJMKEHHOMY T10 3HAYCHHUSM K CTaHAapTHOMY copTy. OOpasibl KoJuleKIuu MoligaBcKuil sxer-
teiii CP185, Opamxesas CP196, Monnasckuii xentsiii CP175 u MonnaBckuii sxentsiidi CP153, ¢ 6omee
BBICOKMMH TIOKa3aTessiMu (> 27 T), 00pa3oBaiy TPYIITY YCTOMYHUBBIX TEHOTHIIOB. [Ipu 3TOM, ObLIIa BBISB-
JICHA TIOJIOKUTEIIbHAS KOPPENAIUS Beca MOYaTKOB C KOJIMYECTBOM c(hopMUpOBaHHBIX 1MOYaTKOB (1=0,77).
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Puc.3, 4 Cpennue 3naueHus Beca nouatka u Maccbl 1000 ceMsiH (COOTBETCTBEHHO) 10 24 copTaM KyKypy-
361, 2020 To.

HeoOxonumMo otMeTuTsh, uTo nokazatenb Macchl 1000 3epeH (cpeaHue 3HaueHUs1) BapbUPOBal OT
0,0 1o 123,0 r. (Puc.4). Craructiuueckoe pacnpeeieHne NoAyYeHHBIX JaHHBIX ONPEIeNINIO TPU IPYIIIIbI
10 OTHOILIEHUIO K CTaHIapTHoMY oOpasiy. C Oonee Huzkumu napamerpamu (ot 0 10 90 1), B Hee BOLLIU
oIMHHAAIaTh copToB. C Gojiee BHICOKMM ypoBHEM, 4eM y crapaapta (ot 120 r 10143 r), BeIIeIEHBI ye-
ThIpe copta (Monmasckwuii xkenteii CP185, Monnasckuii sxentoeiii CP191, Monmasckuii xenteiii CP166,
OpamnxeBas CP130). Tperbio rpymmy COCTaBHWIM JEBATH COPTOB C MOKA3aTEIsIMU, MPUOIMKEHHBIMU K
YPOBHIO CTaHJapTa. belia onpeneneHa cONpsbKeHHOCTh 3TOT0 MPHU3HAKa ¢ KOJIMYECTBOM MPOAYKTHUBHBIX
noyaTtkoB (r=0,43) u Becom mouatka (r=0,35).
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BriBoabI

Takum oGpa3om, B arpokimMaruueckux ycyoBusx 2020 roga Oblia IpoBeIeHa MpsiMasi OlEHKa
CPEIHENO3IHUX MECTHBIX COPTOB KYKYpY3bl 110 TOJEPAHTHOCTH K 3acyxe. B pesynbrare mccienoBaHuil
OBLIM BBISIBJICHBI TEHOTUITMYECKUE PA3IMYUs 10 OMOMETPUUECKUM MOKa3aTeNIIM IPOAYKTUBHOCTH pacTe-
HUM.

[IpogomxuTensHOe BO3JCHCTBUE JIMMUTHUPYIOLIETO (haKTopa COKPATHIIO YUCIO CHOPMHUPOBAH-
HBIX [104aTKOB. B cpeqHem mo copram, KOJM4ECTBO NPOAYKTUBHBIX pacTeHul, cocraBuio 0,48 %. Bolss-
JIeHa TOJIOKHUTENbHAs KOPPEJSIIKs 3TOT0 MoKa3aTelis ¢ BbicoToi pactenuii (r=0,38), BecoM MOYaTKoB U
maccoit 1000 3epen (r=0,77 u r=0,43, COOTBETCTBEHHO).

B pesynbTate cpaBHUTEIBHOTO aHalW3a KOMIIOHEHT MPOAYKTUBHOCTH TOCJIE BO3JCHCTBHS
cTpecca, ObLIN BBIJICJIEHBI Y€THIPE CPEAHEIO3AHUX MECTHBIX COpTa KYKypy3bl, KOTOpPBIE MOTYT CIIY>KUTh
JIOHOPAMHU 3aCyX0YyCTONYHUBOCTH.

UccnenoBanust mpoBefeHsl B pamkax mnpoekta [ocymapctBenHoit [Iporpammer 20.80009.5107.11
”JInmuTenbHOe COXpaHEHHE T'eHETHUYECKHUX PECYpCOB pAcTeHH B TEHHOM OaHKE C HCIOJb30BaHHUEM METOJOB
MOJIEKYJIIPHON OMOJIOTHH B TECTUPOBAHUY COCTOSIHUS 3/I0POBBSI PACTUTEILHON 3apOABIIIIEeBOH MIIa3Mbl”’, pHHAHCH-
pyemoii HanmonansusiM AreHTcTBOM 110 MccnenoBanusaMm u Pa3sututo.
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Abstract

Sideritis of the Genus Sideritis - introducers of the spicy aromatic collection. Sideritis is a genus
of annual and perennial plants of the family Lamiaceae. The plant has a pleasant aroma and many medic-
inal benefits. Foliage and inflorescences are sold as unusual tea in all Mediterranean countries. Reproduc-
tion of the plant was carried out by seedlings, which were obtained from seeds, or vegetative using cut-

tings from annual shoots.
As a result of introduction studies, we managed to propagate and introduce in our collection two of
its subspecies - Sideritis scardica and S.taurica, as medicinal and spicy-aromatic, drought-tolerant plants.

Key words: Sideritis scardica, S. taurica, inflorescences, reproduction, plants, genus

Introducere
Printre speciile noi utilizate se numara si larba de fier, un gen de specii anuale si perene din familia
Lamiaceae, iarba careia actualmente este utilizata activ si comercializatd ca ceai neobisnuit in toate stati-
unile balneare din Turcia, Grecia, Macedonia, Bulgaria [1, 2]. In locurile de origine, aceasti specie este
cultivata, de regula, in gradinite pietroase si in boschete alpine ca plantd ornamentald, medicinala si aro-
matica [3].

Frunzele, tulpinile si florile a celor doud genotipuri de Iearba de fier studiate contin 0,003-
0,006% ulei esential, iridoide: harpagide, 8-acetilgarpagide, flavonoide. Semintele contin ulei gras (29-
30%) iar componentii lui sunt acizii: palmitic, stearic, oleic, linoleic, linolenic, contine vitaminele C si E,
minerale [4].

Ambele tipuri de Iearba de fier din medicina traditionald a trilor de origine sunt considerate un
imunomodulator natural. Plantele au proprietéti hipotensive, antifebrile, diuretice, favorizeaza cicatrizarea
ranilor, ajutd la disparitia tumorilor. Prezinta activitate antibacteriand si antiprotozoica si repelentd [5].
Iearba de fier poseda si proprietati gastroprotectoare si antiulceroase [6] .

Uleiul esential se utilizeaza in industria parfumerica si cosmetologica [7]. Partea aeriana a plantei
este utilizatd ca condiment, frunzele si inflorescentele - ca substituitor al ceaiului cu note proaspete de
citrice. Ceaiul are capacitatea de inviorare intelectuala si fizica, de tonifiere a sistemului cardiovascular si
reproducdtor, de imbundtatire a digestiei, de Intdrire a activitdtii rinichilor si marire a diurezei, descompu-
nere a pietrelor uratice, marire a longevitatii. Ca descoperire recentd, potrivit cercetdrilor facute 1n
Elvetia, capacitatea sa anti-oxidanta poate ajuta la prevenirea cancerului. Administrat sub forma de infuz-
ie, decoct, mareste dispozitia si capacitatea sexuala. O mare influenta asupra celor mentionate o exercita
componentii fitosterolici. Aceastd actiune este asemanatoare celei exercitate de proprii steroizi hormonali.
Ceaiul poate fi utilizat si in cazul inflamatiei gingiilor, mucozitatii cavitatii bucale, inflamatiei intes-
tinelor si cailor urinare [7].

Materiale si metode

A fost initiat studiul cu scopul introducerii acestor valoroase specii ca Sideritis scardica si Sideritis
taurica, deoarece doud dintre subspeciile sale se cultiva in R.Moldova — Iarba de fir montana (Sideritis
montana L.) si larba de fier crestata-Sideritis comosa (Rochel ex Benth). Prin analogie cu aceste subspe-
cii, Sideritis scardica Griseb a fost introdusa si studiata ca planta medicinala si (Sideritis taurica (Step-
han) Gladkova) — larba de fier din Crimeea utilizata ca plantd medicinala si ornamentala.

Genul include 189 specii, dintre care in comunitatea europeand sunt mai des utilizate ca planta pen-
tru ceai Sideritis scardica Griseb — Iarba de fier de Pirinea si cea siriana (Sideritis syriaca ssp. taurica
(Stephan) Gladkova este unul dintre tipurile Ierbii de fier, care este utilizata si ca planta ornamentala.
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Rezultate si discutii

Ambele tipuri ale Ierbii de fier, in conditiile de sol si climatice, sunt reprezentate prin plante pe-
rene erbacee, semi-vesnic verzi. Radacinile sunt glandulare cu multe capete, pivotul este unul lemnos,
patrunde adanc in sol, cu un rizom puternic.

Frunzele bazale sunt mai mari si bine dezvoltate, pe cand cele de pe tulpina sunt mai mici, scurt petiolate,
alungit-ovale, cu margini intregi. Florile sunt mici, de culoare galben murdar, cu bractee verde deschise foarte
delicate, situate pe inflorescente puternice in forma de somitate complexa, formate din verticile false, pe pedun-
culi inalti de jumitate de metru, foarte puternici, dens pubescenti, care se ramifica de la baza pani la varf. In par-
tea de jos ale verticilelor inflorescentele sunt distantate, iar in partea de sus sunt apropiate.

Reproducerea plantei a fost efectuata prin rasaduri, obtinute din cate 100 seminte, seméanate din
trei locatii, pe un amestec de sol, asemandtor cu cel din locurile de unde este nativa specia, intr-o paleta
alveolara de plastic. Irigarea a fost una moderata utilizand apa statuta de temperatura camerei. Plantulele
au rasarit peste 12-15 zile, cu doud perechi de frunze inegale, de culoare verde suriu. Plantele tinere au
fost transplantate in cupe duble - cele exterioare din plastic, iar cele interioare - din turba. La transplanta-
rea rasadului In camp, pentru mentinerea sistemului radicular intact, cupa de turba a fost extrasa cu mare
atentie din cea de plastic si astfel plantat rasadul intr-un loc permanent.

Alta metoda de propagare a plantelor pe care s-a folosit a fost cea vegetativa, folosind cate 100 bu-
tasi din lastari anuali. Cele mai bune rezultate la inrdddcinarea butasilor au fost observata la materialul
pentru butasire recoltat primavara devreme.

Tabelul 1
Metodele de multiplicare la doua specii din genul Sideritis
Metoda Sideritis scardica Sideritis taurica
Prin seminte | 2019 2020 2021 X SX 2019 2020 2021 X SX
89 91 92 90,6 0.79 86 94 90 90.0 | 3,26
Prin butasi 88 89 90 89,0 0.60 89 90 92 90,3 | 1.25

Lastari semilignificati anuali, de 5-7 cm lungime, au fost tdiati si plantati in sere Intr-un amestec
de sol, humus si nisip (1: 1: 1), deasupra au fost acoperiti cu un strat de nisip amestecat cu turba 1,5 -2 cm
Ccu o suprafata de nutritie de 4x5 cm la o adancime de 4-6 cm si irigatd abundent. Pand la plantare butasii
au fost tratati (ilnmuiati) in stimulator de inradacinare industrial — kornevin.

In termen de 35-40 de zile, au aparut ridicinile si plantele au inceput si creasci fiind plantate
intr-un loc permanent, pe sol usor, pregatit, dar hranitor.

Ambele tipuri ale lerbei de fier, Sideritis scardica cat si S. taurica, procentul de inradacinare,
constituind cca 87-90%, formand o radacina puternica, sanatoasa.

Plantele speciilor Sideritis scardica si S. taurica prefera pantele insorite si luminoase de sud. Ele
sunt rezistente la inghet, nu se tem de curenti reci, dar este mai bine sa evitdm pantele nordice, cu vant
permanent. Solul pentru cresterea plantelor este potrivit (selectat), fiind unul nisipos si stdncos, cu un
continut redus de substante nutritive si o reactie alcalind sau usor alcalina, bine drenat.

Ingrijirea plantelor speciei Sideritis scardica si S. taurica este simpla si consta in irigare si fertili-
zare cu ingrasaminte organice de tipul vermicompost - in special la plantele tinere. A fost de asemenea
facute irigdri in apa cérora au fost dizolvate mase al 'aler?w pentru sporirea cresterii.

5 ! T e AT S 1 ! B

Plantule rezultate din seminte Plante obtinute prin butasire * Planta maturd la inflorire
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Lucrdrile ulterioare au constat in afdnarea solului in timpul compactarii sale pentru o mai buna ae-
rare a radacinilor si distrugerea buruienilor. Au fost facute curdtiri de sanare a tufelor de inflorescentele
de anul trecut si recoltarea frunzelor uscate la plantele de Sideritis scardica si S. taurica la inceputul pri-
maverii, inainte de desfacerea mugurilor.

In primul an dupi plantare (2019), speciile au avut o crestere si dezvoltare mai lenta, cu toate ci au
format toate elementele habitusului. Plantele n-au atins talia cuvenita. Numarul de frunze a fost redus, ele
fiind de dimensiuni medii. Verticilele florale au fost de asemenea reduse si nu au format seminte.

Anul 2020 a fost unul cu deficientd de umiditate si cu toate ca speciile date nu sunt capricioase,
cantitatea de productie de frunze si flori a fost mica. Plantele n-au reusit sa infloreasca deplin, iar unele
verticile s-au uscat, neajungand la faza de inflorire.

A fost deosebit dupa majoritatea parametrilor anul 2021 — cu precipitatii abundente si necesarul de
temperaturi pozitive. Talia plantelor a avut valori maxime de 52.7 cm si 50.6 cm la ambele specii.

Tabeluul 2.Indicii morfologici medii al plantelor speciilor Sideritis scardica si S. taurica, 2019-2021

Indicii Sideritis scardica Sideritis taurica

2019 | 2020 2021 X Sx | 2019 | 2020 | 2021 X Sx

Talia plantelor, cm 473 | 524 62.6 54,7 1,02 | 45.0 | 52.2 53.2 50.06 | 1,1

Lungimea frunzei, cm 122 | 10,6 14,1 | 12,3 0.8 | 120 9,8 124 | 114 1.0

Latimea frunzei, cm 5.4 4.2 6.2 5.3 0.6 5.2 4.6 6.3 5.4 0.7

Masa frunzelor,g 64.4 | 55.4 68.8 | 62.8 22 | 624 | 50.8 63.6 |61.6 1.9

Cota frunzelor in masa totald, % | 53 45 58 52.0 43 | 482 | 444 55.6 | 49.4 3.7

Numarul total de 17 40 53 36,3 1.7 20 34 54 36.0 1.2
inflorescente, unitati:

Lungimea inflorescentei, cm 14 10 17 13.7 0.9 13 12 15 13.3 1.0

Masa inflorescentelor, g 35 20 53 35.3 4.2 33 18 52 34.3 3.3

Cota inflorescentelor in masa 42 37 52 43.6 3.1 40 38 49 42,3 4.0

totala, %

Atat lungimea si latimea frunzelor a variat in valorile au fost mai mari decat in anii precedenti. Cota
frunzelor a atins valori maxime de 52.0- 49.4%, cota inflorescentelor a constituit 43.6- 42.3% materia prima.

Calitatea materiei prime a fost excelenta, cu aroma si gust specific. Plantele au format multe semin-
te, care dupa aprecierea controlului de laborator vor fi utilizate pentru a obtine plante direct in teren des-
chis. Speciile date sunt de perspectiva, predestinate in calitate de materie prima, la prepararea ceaiurilor
medicinale, pentru obtinerea extractelor si in calitate de condiment alimentar.

Nu s-au observat daundtori si boli la plante studiate. Plantele speciilor testate sunt tolerante la in-

gheturile de iarnd, dar este mai bine sa mulcim solul din jurul plantei pentru a reduce riscul de schimbari
bruste de temperaturd in perioada rece.

Concluzii

e Ambele metode de multiplicare sunt eficiente, doar ca semintele sunt mai lesne de pastrat, fara riscuri
de inghet sau uscare la care sunt supuse plantele 1n teren deschis.

e larba de fier poseda o aroma placuta si beneficii medicinale, colectarea frunzelor si inflorescentelor
pentru ceai se efectueaza in parcursul verii, incercand sd se taie nu mai mult de o treime din masa ve-
getativa a plantei, de la rasarire si pand la Inflorirea in masa.

e La multiplicarea prin diferite metode a speciilor Sideritis scardica si S. taurica s-au obtinut rezultate
valoroase, speciile fiind recomandate in calitate de plante condimentate, aromatice si medicinale.

e  Material, pentru multiplicarea vegetativa, cat si prin seminte sunt in cantitéti suficiente pentru a fonda
plantatii mici sau a le utiliza in alte scopuri.

e Speciile pot fi recomandate firmelor farmaceutice si producatorilor autohtoni de ceaiuri medicinale
pentru studiu si utilizare in calitate de materie prima.

e Pe langa faptul ca speciile poseda calitati curative si gustative deosebite, ele pot fi utilizate cu succes
pentru decorarea boscetelor, rocariilor in calitate de plantd decorativa.

e Plantele ambelor specii nu-si pierd aspectul nici in timpul iernii, fiind pretuite pentru aceasta calitate.
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Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.07 “Diminuarea
consecintelor schimbarilor climatice prin crearea, implementarea soiurilor de plante medicinale si aro-
matice cu productivitate nalta, rezistente la seceta, iernare, boli, ce asigura dezvoltare sustenabila a agri-
culturii, garanteazd produse de calitate superioara, predestinate industriei de parfumerie, cosmetica, far-
maceutica, alimentara”, finantat de Agentia Nationala pentru Cercetare si Dezvoltare.
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Abstract

The relationships between seed yield and some morpho-physiological parameters, such as plant
height, head diameter, leaf number, number and weight of total and full seeds per head and 1000 seeds in
32 local hybrids has been studied. The analyses of Pearson correlation coefficients showed significant,
but low, positive correlations between yield and number of full seeds per calatidium, weight of total seeds
per calatidium, weight of 1000 seeds and hectolitre weight. There were also observed positive correla-
tions between plant height and number of leaves.

Key words: sunflower, hybrids, productivity indices, Pearson correlation coefficients, significant
correlations

Introducere

Floarea-soarelui (Helianthus annuus L.) este una dintre cele mai importante culturi oleaginoase din
lume, semintele acesteia fiind bogate in ulei (35-50%) cu un continut ridicat de acizi grasi nesaturati si
vitamine, precum si proteine (35%), carbohidrati (18-20%) [13]. Cultivata pe aproximativ 25 de milioane
de hectare, cu o productie anuala de 40 de milioane de tone, cultura ocupa locul cinci printre plantele ole-
aginoase. Majoritatea (85%) din semintele de floarea-soarelui importate in Europa provin din comertul
intra-european, Republica Moldova fiind unul dintre furnizorii importanti. Astfel, in 2017, Moldova a fost
cel mai mare exportator de seminte de floarea-soarelui printre tarile europene in curs de dezvoltare, con-
tribuind cu 330 de mii de tone, ceea ce constituie 10% din totalul livrarilor [1].

Tinand cont de importanta economica si rolul deosebit al culturii de floarea-soarelui in nutritia
umana, cresterea productiei mondiale a acesteia este una dintre prioritatile actuale. Dezvoltarea hibrizilor
cu productivitate ridicatd, imbinata cu utilizarea unor practici agronomice adecvate reduce impactul facto-
rilor limitativi si contribuie la cresterea randamentului de floarea-soarelui [11]. Pe de alta parte, se cuno-
aste ca genotipurile locale sunt mai bine adaptate la conditiile agroecologice specifice si ar putea oferi o
productivitate mai stabild, comparativ cu formele straine.

Productia de seminte este o trasatura complexa, dependentd de un sir de elemente constitutive ce
relationeaza intre ele, coreland negativ sau pozitiv cu productivitatea. Cunoasterea trasaturilor asociate cu
productivitatea si a interactiunii dintre acestea este deosebit de importanta pentru relevarea componen-
telor cu influentd substantiala asupra productivitatii, selectia formelor cu caracteristici dezirabile si, re-
spectiv, eficientizarea programelor de ameliorare [5]. In cazul florii-soarelui elementele de productivitate
sunt reprezentate de diametrul calatidiului, numarul de seminte pline per calatidiu si greutatea acestora,
masa a 1000 boabe. Au fost raportate diferite corelatii dintre numarul de frunze per planta, durata fazelor
de dezvoltare fenologica, randamentul de seminte, ulei, proteine, masa a 1000 de seminte si alte caractere
in diferite linii de floarea soarelui si combinatiile lor hibride [3, 5, 6, 8, 11, 12].

In contextul celor expuse, studiile prezentate in lucrarea dati au fost focusate asupra analizei carac-
teristicilor morfologice si de productie la un sir de hibrizi experimentali autohtoni.

Materiale si metode
In studiu a fost inclus un set de 32 combinatii hibride obtinute in cadrul companiei AMG-Agroselect
Comert in baza unor forme parentale de origine diferitd (resurse genetice locale, europene si cele provenite din
colectiile VNIIMK si VIR). Cercetarile au fost realizate pe campurile experimentale ale companiei amplasate
in raionul Soroca. Testarea indicilor morfologici si de productie ai hibrizilor s-a efectuat in cultura compara-
tiva de concurs (CCC) pe parcele de cate 6 randuri cu suprafata de 33,6 m? in trei repetitii.
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La inflorire si recoltare au fost determinate diferite trasaturi morfologice si agronomice, precum:
indltimea plantelor (cm), numarul de frunze pe o planta, diametrul calatidiului (cm), numarul de seminte
pline per calatidiu, masa semintelor de pe un calatidiu (g), masa a 1000 boabe (g), masa hectolitrica
(kg/hl), recolta medie (t/ha). Valoarea medie a indltimii plantelor si a diametrului calatidiului s-a determi-
nat in camp, prin masurdri realizate la 10 plante din fiecare repetitie. Numarul mediu de seminte per cala-
tidiu s-a apreciat prin numararea tuturor semintelor pline din calatidiile a 10 plante, pentru fiecare bloc
luat in studiu si fiecare repetitie. Masa a 1000 de boabe (MMB) s-a determinat in laborator, prin
numararea a doud probe a cate 500 seminte, cantarirea acestora, calculul mediei intre probe si Inmultirea
la doi, pentru fiecare genotip si repetitie. Masa hectolitricd s-a determinat prin cantdrirea a 2 probe a unui
volum de un litru de seminte cu ajutorul balantei, calculul mediei probelor pentru 10 plante din fiecare
numadr luat in studiu si fiecare repetitie. Analizele au fost efectuate pe parcursul a doi ani, datele reflectate
in lucrare reprezentand valorile medii ale parametrilor.

Rezultate si discutii

Analizand un sir de insusiri asociate cu productivitatea la hibrizii creati prin incrucisarea liniilor de
floarea-soarelui obtinute din diferite surse genetice, constatam ca acestea variaza in limitele de: inaltimea
medie a plantei — 1,25 si 1,74 m; numarul de frunze per tulpind — 28,0 si 36,0 bucati; diametrul calatidi-
ului — 17,0 si 20,0 cm; numarul de seminte pline per calatidiu — 971 si 1469; masa semintelor pline per
calatidiu - 49,2 si 84,5 g; masa hectolitrica — 34,2 si 43,1 kg/hl; masa a 1000 de seminte — 49,1 si 71,2 g,
recolta este cuprinsa intre 2,15 si 3,27 t/ha (Tabelul 1). Hibrizii testati prezinta o variabilitate mai mare, in
special, dupa caracterul numarul de seminte pline per calatidiu si masa a 1000 de seminte, coeficientul de
variatie constituind cca 11%, iar cel mai putin variabil a fost diametrul calatidiului (CV=4,5%).

Una dintre trasaturile morfologice ale culturii de floarea-soarelui deosebit de importanta in procesul
de ameliorare este indltimea plantelor, formele cu talie mai joasa fiind mai bine adaptate la recoltarea me-
canizatd. Astfel, pentru obtinerea recoltei 1nalte si sporirea rezistentei la cadere este necesar de a crea
hibrizi cu indltimea de 120-150 cm [2]. Dintre genotipurile evaluate, in limitele mentionate se inscriu pre-
ponderent combinatiile ce includ in calitate de linie paterna forma Rf-5 si Rf-10.

Conform datelor obtinute de Marinkovic [10], inalfimea plantelor exercita un efect pozitiv asupra
randamentului semintelor. in studiile prezente, nu au fost stabilite corelatii semnificative (p <0,01 sau
0,05) intre indltimea plantelor si randamentul semintelor (Tabelul 2), datele fiind in concordanta cu cele
obtinute de Papatheohari si colab. [12]. S-a constatat ca talia plantelor coreleaza semnificativ (nivelul de
semnificatie p<0,01) cu numarul de frunze per plantd, coeficientul de corelatie Pearson constituind
r=0,4232 (Tabelul 2). Similar rezultatelor raportate de Hladni si colab. [6] si Khan si colab. [9], care au
stabilit o puternica corelatie pozitivd a numarului total de frunze per plantd cu randamentul de floarea-
soarelui si confinutul de ulei in seminte, n studiul prezent, au fost observate corelatii semnificative (nive-
lul de semnificatie p<0,05) intre numarul de frunze si masa a 1000 de seminte (r=0,3605).

O alta insusire importanta in structura randamentului semintelor de floarea-soarelui este diametrul
calatidiului, care influenteaza numarul de flori si seminte per planta si, respectiv, productivitatea culturii.
In cazul hibrizilor studiati, valorile acestui parametru sunt similare celor stabilite de alti autori [7, 9].

Datele prezentate in tabelul 2 evidentiaza corelatii semnificative (p<0,05) medii intre diametrul
calatidiului si masa semintelor per calatidiu (r=0,3332), precum si masa hectolitrica (r=0,3913). Corelatii
pozitive intre indicatorii mentionati au fost raportate inclusiv de Hladni si colab. [6], Kaya si colab. [§],
Khan si colab. [9]. Coeficientii de corelatie determinati sunt insa mai mici comparativ cu cei relevati intr-
un studiu similar [3]. Cea mai inalta valoare a coeficientului de corelatie (r=0,4701, nivelul de semnifi-
catie p<0,01) s-a constatat intre numarul si masa semintelor per calatidiu.

In conformitate cu datele obtinute principalii parametri asociati cu randamentul semintelor de
floarea-soarelui (recolta, t/ha) sunt numarul de seminte pline per calatidiu (r=0,3404), masa semintelor
per calatidiu (r=0,3796) si cea a 1000 de seminte (r=0,3451), cat si masa hectolitrica (r=0,3505).
Corelatii pozitive Intre trasaturile mentionate si productivitate au fost raportate de Hladni si colab. [6],
Goksoy si Turan [4].
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Tabelul 1. Principalele caracteristici morfologice ale combinatilor hibride noi
de floarea-soarelui AMG-Agroselect Comert SRL

Combinatia | Iniltimea [Numirul de| Diametrul | Numirul de [Masa semi-| Masa Recolta
hibrida plantei, frunze |calatidiului,jseminte pline| ntelor per |hectolitrici,, MMB, g medie,
m cm per calatidiu | calatidiu, g kg/hl t/ha
MS-1 x Rf-1 1,67 31 19 1103 73,3 38,3 71,2 2,97
MS-2 x Rf-1 1,59 29 19 1180 75,4 42,1 64,9 2,93
MS-3 x Rf-1 1,69 29 17 1041 76,1 37,6 70,4 2,90
MS-4 x Rf-1 1,47 29 18 1084 71,5 37,3 69,0 2,72
MS-5 x Rf-1 1,70 32 19 997 72,9 39,7 70,1 2,71
MS-6 x Rf-1 1,74 36 17 1031 65,5 38,2 66,5 2,93
MS-7 x Rf-1 1,63 32 18 1236 80,5 40,8 70,7 2,75
MS-1 x Rf-4 1,65 33 19 998 72,1 40,9 53,8 2,72
MS-2 x Rf-4 1,52 32 18 1317 73,7 41,2 50,4 2,94
MS-3 x Rf-4 1,57 34 19 1119 75,2 40,9 51,6 3,07
MS-4 x Rf-4 1,66 32 17 1008 70,1 40,9 51,8 2,69
MS-5 x Rf-4 1,69 33 20 1012 80,4 40,9 51,9 2,91
MS-6 x Rf-4 1,70 34 18 1297 77,9 39,7 51,6 2,52
MS-7 x Rf-4 1,72 34 19 1050 69,8 42,8 49,1 2,64
MS-1 x Rf-5 1,55 30 19 1469 84,5 41,5 61,3 3,23
MS-2 x Rf-5 1,48 28 19 1218 72,8 43,1 63,2 3,27
MS-3 x Rf-5 1,55 29 18 1229 83,5 34,2 67,4 3,13
MS-4 x Rf-5 1,31 30 19 1097 78,1 41,5 68,7 3,19
MS-5 x Rf-5 1,42 30 18 1182 69,3 42,5 64,3 3,17
MS-6 x Rf-5 1,48 33 20 1182 83,2 40,4 61,8 2,87
MS-7 x Rf-5 1,42 29 18 1370 74,7 40,3 58,3 2,84
MS-1 x Rf-6 1,63 32 19 1039 73,2 38,5 55,2 2,24
MS-2 x Rf-6 1,49 29 18 1115 66,5 39,2 57,1 2,34
MS-3 x Rf-6 1,59 30 18 1093 74,3 37,9 60,3 2,39
MS-4 x Rf-6 1,25 29 19 1002 69,5 38,0 55,9 2,15
MS-1 x Rf-10| 1,56 35 17 1251 75,5 38,2 59,8 2,66
MS-2 x Rf-10| 1,37 31 18 1334 74,3 40,1 59,8 2,64
MS-3 x Rf-10| 1,46 30 18 1196 67,4 39,6 59,6 2,72
MS-4 x Rf-10| 1,27 32 18 1220 78,1 39,2 67,1 2,78
MS-5 x Rf-10| 1,42 31 17 1187 67,6 38,9 60,6 2,75
MS-6 x Rf-10| 1,45 34 18 1218 71,0 38,9 58,5 2,61
MS-7 x Rf-10| 1,45 32 18 971 49,2 38,4 58,2 2,55
V.max 1,74 36 20 1469 84,5 43,1 71,2 3,27
V.min 1,25 28 17 971 49,2 34,2 49,1 2,15
Media 1,54 31,4 18,3 1151,4 73,4 39,7 60,6 2,8
DS 0,13 2,08 0,82 124,5 6,6 1,9 6,7 0,3
CV(%) 8,7 6,6 4,5 10,8 8,9 4,7 11,0 9,9

Tabelul 2. Coeficientii Pearson de corelatie dintre unele caractere morfo-fiziologice si de productivitate la
combinatiile hibride de floarea-soarelui

Trasaturi X2 X3 X4 X5 X6 X7 X8
X1 0,4232" 0,0090"™ 0,2799™ 0,1041"™ 0,1047"™ 0,2100"™ 0,0335™
X2 - 0,0521™ 0,1457™ 0,0621"™ 0,3605™ 0,0597" -0,1351™
X3 - - 0,1176™ 0,3332™ 0,1354"™ 0,3913™ 0,1361"™
X4 - - - 0,4701" 0,0259"™ 0,0707" 0,3404™
X5 - - - - 0,1795™ 0,3026"™ 0,3796™
X6 - - - - - 0,3451™ 0,3451™
X7 - - - - - - 0,3505™

X1 — Iniltimea plantelor (cm)
X2 — Numarul total de frunze per planta
X3 — Diametrul calatidiului (cm)
X4 — Numarul de seminte pline per calatidiu
X5 — Masa semintelor per calatidiu (g)
*F test de semnificatie la nivelul P<0,01; **F test de semnificatie la nivelul P<0,05; ns — diferente nesemnificative
statistic

X6 — Masa a 1000 de seminte (g)
X7 — Masa hectolitrica (kg/hl)
X8 — Recolta medie (t/ha)
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Concluzii
Analiza coeficientilor de corelatie Pearson dintre parametrii morfologici si de productivitate la 32

de hibrizi experimentali autohtoni au pus in evidenta corelatii pozitive semnificative, insa scazute, dintre
recolta si numarul de seminte pline per calatidiu, masa semintelor per calatidiu, masa a 1000 de seminte si
masa hectolitricd. De asemenea, s-au relevat corelatii pozitive dintre masa si numarul semintelor per cala-
tidiu si corelatii intre Tndltimea plantei si numarul de frunze.

Cercetarile prezentate in lucrare au fost realizate in cadrul proiectului 20.80009.5107.01 “Studii genetico-
moleculare §i biotehnologice ale florii-soarelui in contextul asigurarii managementului durabil al eco-
sistemelor agricole”, finantat de Agentia Nationala pentru Cercetare si Dezvoltare.

10.

11.

12.

13.
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Abstract

Seed storage potential (SP) is an important complex indicator characterizing the ability of collection
samples to be conserved ex situ in a genetic bank. The accelerated aging test (AA test) was used to determine
the storage potential of maize samples. The AA test for maize seeds was carried out at 43-44°C, 90-100%
relative humidity, with an aging time of 96 hours. After the test, various morphophysiological parameters
were determined on 8 collection maize samples: germination energy and seed germination, root length and
quantity, wet and dry root biomass. The maize genotypes were divided into 3 groups according to various
post-test indicators: group 1 (high SP) — genotypes P235; P 310; P243; group 2 (medium SP) — genotypes P
402, P 383, P 465; group 3 (low SP) - genotypes P 461 u P 427. Thus, the use of AA test on maize collection
samples based on morphophysiological characteristics allows gradation of genotypes by seed SP.

Key words: storage potential, genetic bank, maize, seed germination, root length.

BBenenune

[Mpu umMTENIBHOM KOHCEpBAIMK X SitU 3apOo/IbIIIeBOM TUIa3Mbl PACTCHHI B TCHETUYECKUX OaHKaX OCHOBHOM
3a/1aueii SBISIETCS COXPaHEHHNE KU3HECTIOCOOHOCTH CEMSH, T.K. B HUX IPOUCXO/ST MPOIECCHI CTAPEHUS U CEMEH-
HOI MarepHal IOCTENIEHHO TepsIET BCXOXKECTh M F'€HETHYECKYI0 OHOpoAHOCTh [9,11]. TlosTromy u3yueHnue mo-
teHimana xpanenus (I1X) ceMsiH SBISIETCS OYEeHb BKHBIM STAIlOM IS KOHCEPBAIMK €X SitU TeHeTHYEeCKHX pe-
CYpPCOB pacTeHHiA, 0COOCHHO TIPH TUTEIIFHOM XPAHEHNH KOJIIEKITMOHHBIX 00OPa3IloB B TEHETHUECKOM OaHKe pac-
TeHui. OnpezeneHre JaHHOTO NOTEHIMaNa B OCIEIHNUE TO/IbI CTANIM IIPOBOJMTH BO MHOTHX T'€HETHUYECKHX OaH-
Kax pacTeHui pa3Hbix cTpaH [1;2;4;6]. 3BecTHO, UTO JOITOBEYHOCTh CEMSH 3aBUCHUT HE TOJIBKO OT UX YCIJIOBHUIA
XPaHEHUsl, HO ¥ OT X UCXOJHOW BCXOXKECTH, pa3Mepa, CIENIOCTH, YCIOBUM BbIPALIMBAHMS, HAIMYUS WM OTCYT-
CTBUSI IIATOTEHOB, BUIOBBIX OCOOEHHOCTEN 1 MHOTHX Jpyrux (haktopo. HOTIa BCe 9TH (haKTOPBI TPYTHO YUECTh
TP 3aKJIaJIKe Ha XpaHeHue eX Situ 3apopiieBoil mia3mel [7; 8; 9]. [l usydeHus TaHHBIX BOPOCOB OOJIBILION
MHTEPEC MPEJICTaBIISIET METO/I YCKOPEHHOIO CTapeHHsl CEMSH, CyTh KOTOPOIrO 3aKIIFOYAeTCs B MCKYCCTBEHHOM
YCKOPEHMH TIPOLIECca CTapeHusl ITyTeM 3KCIO3HLMN CEMSH B TEUEHHE HENPOAODKUTEIBHOIO BPEMEHH TIPU T10-
BBIIIICHHON TEMIIEpaType M BBICOKOM OTHOCHTENILHOM BIIQXKHOCTH BO3yXa [5]. YCKOpeHHOe cTapeHHne CeMsH B
OOJIBIIION CTENEHU UCTIONb3YeTCs U ompe/ierieHust ciiibl pocta ceMsH [ 10]. CyiecTByroT psi paboT, B KOTOPBIX
COMNOCTABJIUIUChH (PU3HOSIOr0-OMOXMMUYECKUE U3MEHEHHSI B CEMEHAX IPH YCKOPEHHOM CTapeHHU U JJIUTETbHOM
XPAaHEHUH. Y CKOPEHHOE CTApEHUE CEMSH IO3BOJIIET OLICHMBATh PA3JIMUMsl MEXKIY COpPTaMU PA3JIMUHBIX BHIOB
CEJIbCKOXO3AMUCTBEHHBIX KyNbTYyp. C MOMOIIIBIO TeCTa MOKHO OCYILIECTBIISITH MOHUTOPUHT 00pa3lioB reHOPOH/Ia,
T.€. TIPOBOJIUTH MIOCTOSIHHBIN YUYET >KM3HECTIOCOOHOCTH CEMSIH U KJIAacCU(UIMPOBATh TEHOTHUITBI U3 PabOUnX U aK-
TUBHBIX KOJUIEKIIMH 110 MapaMeTpam cTtapeHus ceMsH. TecT mo3BossieT: 1. BeisaBisaTh 00pasiibl, HE MPUTOAHBIE K
JUTUTEIIBHOMY XpaHEHHUIO. 2. JlaBaTh peKOMEHIAIMK 10 CpOKaM BOCIIPOM3BOICTBA CeMsIH. 3. YKa3bIBaTh Ha HEOO-
XOAUMOCTb BoccTaHoBJIeH!sI Kb 0COOEHHO 1IEHHBIX KOJUIEKITMOHHBIX 00Pa3IIoB.

Llenbro JaHHBIX UCCIEIOBaHUNA OBLIO M3YyYUTh pa3inuyHble MOP(PO(PU3NOIOTHUECKUE IMapaMeTphl ce-
MSIH U IPOPOCTKOB KYKYpY3bl IOCJIE€ IPUMEHEHHS TECTa Ha YCKOPEHHOE CTApEHUE CEMSIH, ONPENEIUTh UX
NOTEHIMAJ XpaHEHHsI U IIPOBECTH TPaJallio TeHOTHUIIOB 110 JaHHOMY ITPU3HAKY.

MarepuaJbl 1 METO/bI
[ToTeHman XxpaHeHUs] KOJUIEKIIMOHHBIX 0OPa3lOB KYKYpY3bl OINpPENEIsUIM C UCIIOIb30BaHUEM TecTa Ha
YCT cemsn. Jlns npoBeaeHUs: JaHHOTO TeCTa MPUMEHSUTH OOILENPUHSTHIE B MEXKAYHAPOAHOM MpaKTUKE Me-
toauku, ormucanHble B Handbook of vigour test methods [3]. nst ceMsiH KyKypy3bl peKOMEHTyeTcs TIPOBO-
IUTH TecT nipu Temneparype 41°C, otHocuTenbHOM BiaxHocTy Bozayxa 90 - 100%, cpok crapenus - 72 yaca.
Wnoraa tpebyeTcst KOPPEKTUPOBKA ATUX YCIOBUM NPH CTapEeHUH CEMsSH KOHKPETHOTO reHotHmna. Jins Heko-
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TOPBIX 00pa3LOB KyKypy3bl OblIa mogodpana pyras Temneparypa craperus — 43-44 °C u qpyroi cpok cra-
perust — 96 yacoB. TecTUpOBAIKCH CIEAYIONIHE KOJIICKIIMOHHBIE 00pa3Ibl KyKypYy3bl: T€HOTHITBI MECTHON
celeKimy, co3fanubie B MHCTHTYTE pactenneBoacTa “Tlopymbenn™: P 235; P 310; P 243; P 402; P 383; P
465; P 461, P 427 n3 akTUBHOW KOJUIEKIIMM T€HETHUYECKOro OaHka pactennii Mommossl. [lociie npoBeneHus
TECTa HA YCKOPEHHOE CTapeHHe CEMEHA MpOpalMBalid B TepMocTaTe rnpu temmeparype 25°C. B kaxxaom Ba-
puante 6bu10 1m0 300 CeMsiH, IKCIIEPUMEHTHI MPOBOAWIMCH B 3-X KpaTHOM MOBTOPHOCTH. KOHTpOseM sBs-
JIMCh HOPMAJIbHBIE CEMEHa KYKYPY3bl MOCTCTHEN PEenpoIyKIUU. DKCIIEPUMEHTAIBHBIC JTaHHbIE ObLTH 00pa-
00TaHBI C UCHOJIB30BAaHUEM IaKeTa mporpamm Statistica. [locie mpoBeneHus: YCKOPEHHOTO CTapeHUs CeMsH
OTIPEICTISUT  PA3TUHbIe MOP()ODU3NOIOTHIESCKUE TTApaMETPhl CEMSH M MPOPOCTKOB KYKYPY3bI: SHEPTHIO
MPOpacTaHus U BCXOXKECTh CEMSIH, JJIMHY U YHCIIO KOPEIIKOB, ChIPYIO U CYXYI0 OMoMaccy KOpPEIIKOB corjac-
HO MexyHaponHbeIM ITpaBuiiaM TecTupoBanus ceMsiH ISTA (5).

Pe3yabTarsl U 00CyKIeHHE

CHIKEeHHE YHEPTUH MPOPACTaHUS U BCXOXKECTU CEMSH KYKYpy3bl rocie nposenenus tecta Ha YCT
[0 CPAaBHEHUIO C KOHTPOJIEM COCTABHJIO ISl Pa3HBIX T€HOTUIIOB KYKYPY3bl COOTBETCTBEHHO 7,5 — 48,1%
u 13,2 - 74,0%, 9TO MOXET CBHJETEIHCTBOBATH O T'€HOTHITMYECKON CIIENU(DUIHOCTH TECTHPYEMBIX 00-
pa3oB. ['eHOTUIIBI KYKYpY3bl MO TAKMM Ba)KHBIM TOKA3aTeNIIM KaK HEpPrusl MpopacTaHUs U BCXOXKECTb
CeMstH OBLIH MMO/Ipa3AeieHbl Ha 3 TPYIIBI C yYETOM U3MEHEHHUS STHX IapaMeTPOB TOCIE MPOBEICHUS Te-
cta. B 1-10 rpynny (Beicokuii [1X) Bomwn renorunsl P 235, P 310 u P 243; Bo 2-10 rpynmy (cpeanuii
[IX) - renotunst P 402, P 383 u P 465; B 3-10 rpynny (au3kuil [1X) - renorunsr P 461 u P 427 (puc. 1).

B nepBoii rpymnme reHoTunoB Kykypy3bl (Beicokuii [1X) mocie YCT BcxoKecTh ceMsSH COCTaBUIIA
70,0 — 86,8%. [TameHne BCXOXKECTH CEMSIH IO CPABHEHUIO C KOHTpoJieM ObuTo Ha ypoBHE 13,2 —28,0%. Bo
BTOpoil rpynne reHotunoB (cpenuuit I1X) mocne YCT BcxoxkecTh ceMsiH coctaBuna 49,7 — 60,6%);
YMEHBIICHHE TaHHOTO TTapamMeTpa 1o cpaBHEHUIO ¢ KoHTpoiem 38,1 — 47,0 %.
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Puc. M3meHenne BcxoxkecT ceMsiH KyKypysbl niocnie Tecta Ha Y CT, %. [Ipumeuanmue: k - konTpois, YCT — ycko-
penHoe crapenue. ['enorumsr: 1 —P 235,2-P310,3-P243,4-P383,5-P465,6-P402,7-P 461, 8-P 427

Bcexoxects cemsH B 3-it rpymnme (Huskuit [1X) mocne mpoBegeHust Tecta Obllia COOTBETCTBEHHO
44,5% (P 461) u 24,7% (P 427). B nanHOM ciy4ae maJieHue BCXOXKECTH ObLIO MaKCUMANbHBIM: 53,5 u
74,0% (B KOHTPOJIE BCXOKECTh ceMstH Obta cooTBeTcTBeHHO 98,0 1 98,7%).

[Tocne YCT cemsiH pa3niyHbIX TEHOTUIIOB KYKYpY3bl HAOII01a7IOCh U3MEHEHHE U APYTHX MOpPou3Ho-
JIOTUYECKUX MapaMeTpoB (JUTMHBI U KOJIMUYECTBA KOPEIIKOB, ChIPOIl U CyXoi GrnoMacchl koperikos). JlmHa Ko-
PELIKOB CEMSH I0CIIE YCKOPEHHOTO cTapeHus Bapbupoasa oT 9,0 1o 14,9 MM B 3aBUCMMOCTH OT F'€HOTHIIA.

MaxkcumalbHbIM YTHETEHUEM Pa3BUTUSL KOPHEBOM CHCTEMBI MOCIE JEHCTBHS BBICOKOW TEMIEPATyphl U
BJIXKHOCTH BO3JlyXa OTIMYAINCH ceMeHa oOpa3uoB P 383 u P 465 (cpemnuii I1X), ymeHbleHHE UTHHBI KO-
PEUIKOB TOCJIE MPOBEICHUS TECTA B IaHHBIX BapUaHTaxX IO CPaBHEHUIO C KOHTposieM coctaBuio 11,8 u 12,1
MM (Tabn.). B cpemHeM y pasHBIX T€HOTHIIOB KYKYpy3bl ChIpas OuomMacca KOPEHIKOB B KOHTpOJIE KOJe-
6amace ot 0,44 no 0,74 mr, a mocne TeCTUpOBaHUA MaZeHUE Chipor drmomacchl coctaBuwio 0,07 — 0,36 mr
10 CPaBHEHUIO C KOHTpoJIeM. bruomacca KOpelkoB MaKCUMaJIbHO YMEHbIIWIACh Y reHoTumnoB P 383 u P
465 (cpemnmii [1X) —na 0,27 1 0,31 Mr, 9TO COBMAJIO C JUTMHOM KOPEMIKOB. MEHbIIIe mocTpajaia KOpHe-
Bas cucrema y obpasuoB P 235 (Beicokuit [1X) u P 402 (cpennnit 11X), cHmxeHue cplpoit Onomaccsl y
HUX OBLJIO HE3HAYUTEIIbHBIM.
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Tabmuua.Mopdoduznonornueckue napamMmeTpbl CEMsSH pa3IMUHbIX TEHOTHIIOB KYKYPY3bI I1OCIIE
YCKOPEHHOI'O CTapEHUs

I'enoTunsl BexoskecTs ceMsiH, % JlnnHa KOpeniKoB, MM Chlpas 6rnomacca 30-T KOPEIIKOB, MT
KYKYpYy3bl KonTtpoib YCT KonTtpoms YCT Kontposs YCT

P 461 98,0 1,7 44,5+4,1%* 14,0+2,1 9,0+£1,9* 0,44 0,15

P 427 98,7+1,7 24,742 1% 12,5+1,6 9,4+1,5* 0,62 0,36

P 383 98,7+1,6 60,6+4,7* 24,0+2,0 12,2+1,7* 0,73 0,46

P 465 96,7+5,3 49,7+3,3%* 18,6+0,9 10,7+1,3* 0,65 0,34

P 402 93,3+5,3 55,1+£2,6* 13,0+1,4 12,3+1,2 0,45 0,38

P 235 98,0+2,0 80,0+4,9* 15,8+2,1 14,9+1,7 0,47 0,41

P 310 100,040 86,2+6,6* 17,5+1,5 11,4+1,2%* 0,61 0,34

P 243 98,0+2,0 70,0+6,3* 21,8+1,9 12,2+1,1%* 0,74 0,38

e - paznuuus A0CTOBEPHHI IpH p < 0,05

BrIBoabI
1. Bepimu mpensnoskeHsl U anpoOHpPOBaHbl HOBBIE YCIIOBHS CTapEeHUS CEMSIH KYKYpy3bl AJII MECTHBIX THU-
OpuoB: Temrieparypa Boznyxa — 43-44 °C, cpok crapenus - 96 gacos.
2. Tect Ha yCKOPEHHOE CTAPEHHUE CEMSH MO3BOJISET ONMPEACTUTh NOTEHIIUAI UX XPaHEHHUS, YTO J1aeT BO3-
MOYKHOCTh OXapaKTepU30BaTh CIIOCOOHOCTh KOJUIEKIIMOHHBIX 00pa3lioB  KYKYPY3bl K JOJITOBPEMEHHOMY
XPaHEHUIO B FEHETUYECKOM OaHKE PacTEeHUH.
3. ITo ormeHKe KOMIEKIMOHHBIX 00pa30B KYKypy3bl Obla MPOBEACHA MpeBapUTeIbHas Tpagalus reHo-
THUIIOB 10 TOTEHIIMANTy XpaHEHUs ceMsH. [ €eHOTuIIbI ObLIN TTOoAeNIeHbl Ha 3 Tpynnsl: 1-ast rpynmna (BbICO-
kuii [1X) — P 235, P 310 u P 243; 2-ag rpynna (cpennuii [1X) - renotunst P 402, P 383 u P 465; 3-a
rpynna (Hu3kuil [1X) - rerorunsr P 461 u P 427.
4. Onpenenenne [TX ceMsiH B yCIOBUSX KOHCEpBAIMK €X SitU TO3BOJIAET: BBISBISATH 00pa3iibl, HE IPUTOI-
HBIE K JJIUTEIbBHOMY XPaHEHHIO, YTO 3KOHOMUT CpPEJCTBA JUIsl KOHCEPBAlMK; 1aBaTh PEKOMEHAINH I10
CpOKaM BOCIIPOM3BOJICTBA CEMEHHOTO MaTepHaja; yKa3aThb Ha HEOOXOJMMOCTh BOCCTAHOBIICHHS >KHU3HE-
CIIOCOOHOCTH KOJIJIEKIIMOHHBIX 00pa3LoB.

UccnenoBanusi mpoBeneHsl B pamkax mpoekta [ocymapctBenHoi I[Iporpammer 20.80009.5107.11
”JIMuTeNbHOE COXpaHEHHE TEeHETHYECKUX PEeCypCOoB pAcTeHHM B T€HHOM OaHKe C HCIOIb30BaHUEM
METOAOB MOHGKYHﬂpHOﬁ OHnoJIOrnu B TECCTUPOBAHHUU COCTOAHHA 3J0POBLS paCTI/ITeJ'II)HOI\/JI SapO)IBIHIGBOfI
wia3mel’, huHaHcupyemol HarmonansHeiM AreHTcTBOM 10 VccnenoBanusm u Pazsututo.
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MANIFESTAREA HETEROZISULUI LA HIBRIZI F.1 DE Salvia sclarea L.

Cotelea Ludmila, Gonceariuc Maria, Butnaras Violeta, Botnarenco P.
Institutul de Genetica, Fiziologie si Protectie a Plantelor, Chisindu, Republica Moldova
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Abstract

22 hybrids F1 of Salvia sclarea L., were evaluated, which show heterosis in a series of quantitative
characters, which directly influence productivity, at the same time being a valuable breeding material for
the elaboration of few varieties of hybrid origin. They showed a remarkable effect of heterosis on the
number of branches of the inflorescence a hybrid in steps: +55.8% in relation to the maternal form and
+61.4 % in relation to the paternal form. The essential oil content is high (0.877-1.836%); the highest ef-
fect of heterosis being recorded by a stepped hybrid: +25.0% in relation to the maternal form, +87.9% in
relation to the paternal form.

Key words: Salvia sclarea L., hybrid, quantitative characters, essential oil, heterosis.

Introducere

Denumirea de heterozis se datoreaza Iui G.H. Shull, care a utilizat pentru prima data acest termen in
anul 1914 [6]. Heterozisul este utilizat in ameliorarea Salviei sclarea L. - specie aromatica si medicinala
valoroasa, datorita uleiului esential pe care il contine in inflorescente si este foarte apreciat in industria
parfumeriei, medicind, industria de fabricare a vinurilor de tip muscat, etc [4].

In rezultatul cercetarilor efectuate au fost creati hibrizi de diferite tipuri de Salvia sclarea, ce mani-
festa heterozis la caracterele cantitative cu impact asupra recoltei de materie prima si productiei de ulei
esential [1, 2, 4]. In aceasta lucrare, sunt prezentate rezultatele recent obtinute in crearea genotipurilor
hibride perspective si evaluarea valorii heterozisului la caracterele cantitative, care influenteaza direct
productivitatea si calitatea.

Materiale si metode

Materialul biologic utilizat este reprezentat de 22 hibrizi Fy simpli, tripli, dubli, in trepte si com-
plecsi de Salvia sclarea, precum si formele parentale ale acestora — linii consangvinizate de provenienta
genetica si geografica diferita si hibrizi de diferite tipuri.

Pe parcursul perioadei de vegetatie au fost efectuate evaluari fenologice, cercetdri biometrice,
aprecieri vizuale. Au fost studiati indicii caracterelor morfologice ce influenteaza recolta de materie prima
si productia de ulei esential: talia plantei, lungimea inflorescentei, numarul de ramificatii de gradul Intai si
al doilea ale inflorescentei [3]. Continutul de ulei esential a fost determinat prin hidrodistilare in aparate
Ginsberg, recalculat ulterior la substanta uscata.

Interpretatrea statistica a datelor experimentale obtinute s-a facut conform metodelor in vigoare.
Efectul heterozis a fost calculat in procente in raport cu ambele forme parentale ale fiecarui hibrid la
urmatoarele caractere cantitative: talia plantei, lungimea inflorescentei, numarul de ramificatii ale inflo-
rescentei de ordinul I si II, continutul de ulei esential [5].

Rezultate si discutii

Obiectivele principale in ameliorarea speciei Salvia sclarea, sunt crearea de noi soiuri, hibrizi, cu
productie inaltd de materie prima, continut ridicat de ulei esential. In acest scop au fost creati hibrizi Fi,
utilizand diferite tipuri de hibridari — simple, triliniare, duble, in trepte si complexe. Evaluarea hibrizilor
creati a demonstrat, cd acestia sunt valorosi printr-un sir de caractere, care asigurd o productivitate sporita
de materie prima si continut ridicat de ulei esential. La majoritatea din aceste caractere, hibrizii F1 mani-
festa heterozis. Astfel, la caracterul ,talia plantei”, 13 hibrizi manifestd heterozis in raport cu ambele
forme parentale si acest indice variaza de la +0.2 pana la +25.8% la diferiti hibrizi (figura 1. nr. 1, 2, 3, 4,
5,9, 11, 12, 13, 14, 15, 20, 21). Cinci din hibrizii evaluati nu manifesta heterozis, iar combinatia hibrida
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simpla (AP 113-11 S3x NC 19-11 Sg)F; inregistreaza heterozis nesemnificativ in raport cu forma materna
(fig. 1. nr. 8).

Cel mai Tnalt efect al heterozisului, in raport cu ambele forme parentale a fost Inregistrat de trei
hibrizi simpli (NC 19-11 Sz x AP 113-11 S3)F1 — (+11,0 — +21,9%), (NC 61-11 S3x AP 34-11 S3)F1 —
(+13,6 — +25,8%) si (AP 10-11 Sz x AP 114-11 S3)F1, — (+14,2 — +25,9%), iar talia plantelor la aceste
combinatii hibride este de peste 132 cm (fig. 1. nr. 12,13,3).
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-30,00% -
| ® forma materna forma paterna |
Figura 1. Efectul heterozis manifestat de hibrizii F1 de Salvia sclarea L. la caracterul "talia plantei”

Alt caracter, de care in mare masura depinde randamentul hibridului, este lungimea inflorescentei.
Majoritatea hibrizilor evaluati formeaza inflorescente mai mari decat la formele parentale. Lungimea in-
florescentei la formele hibride studiate variaza intre 51.2 si 69.6 cm, iar efectul heterosis este de la +1.5
pana la +28.4 % (fig. 2). Hibrizii simpli (AP 10-11 Szx AP 34-11 S3)F1, (AP 10-11 Sz x AP 114-11 S3)Fy,
(NC 61-11 Ssx AP 30-11 Sg)F1, (NC 6-11 S3 x AP 35-11 S3)F1si (AP 113-11 Sz x AP 52-11 S3)F4, pre-
cum si hibridul in trepte (S. sc.German x Ambriela)Fi, manifesta heterozis la acest caracter in raport cu
ambele forme parentale (fig. 2. nr 1, 3, 11, 9, 5, 21). Cel mai inalt efect al heterozisului la caracterul ”lun-
gimea inflorescentei” a fost inregistrat de doi hibrizi simpli: (NC 11-11 Sz x NC 6-11 Sz)F; efectul het-
erozis +4.8% 1in raport cu forma materna si +28.4% in raport cu forma paterna; (NC 61-11 S3x AP 34-11
S3)F1 efect al heterozisului manifestat in raport cu forma materna fiind de +16.0%, iar cu forma paterna -
+25.1% si hibridul in trepte (Nataly Clary x Parfum Perfect)F: a inregistrat +18.6% 1in raport cu forma
materna, iar in raport cu forma paterna +20.0% (fig. 2. nr 10, 13, 20)
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Figura 2. Efectul heterozis manifestat de hibrizii F1 de Salvia sclarea L. la caracterul “lungimea inflorescentei”

Hibrizii F1 evaluati, formeaza inlforescente compacte cu numar mare de ramificatii de gradul intai
si doi. Atat numarul de verticile, respectiv, flori, cat si ramificatiile inlforescentei influenteaza direct
continutul de ulei esential, deoarece glandele oleifere la Salvia sclarea sunt exogene, amplasate pe epi-
dermul ramificatiilor inlforescentei si a sepalelor concrescute ale florilor.

La caracterul ,,numarul de ramificatii” de gradul intai, efectul heterozis in raport cu ambele forme
parentale, cu valori considerabile (+3.5 — +33.3%), a fost semnalat la sase combinatii hibride. Trei hibrizi
simpli: (AP 10-11 Sz x AP 114-11 S3)F1, (AP 113-11 S3x AP 52-11 S3)F1 si (NC 11-11 Sz x NC 6-11
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S3)F1, precum si trei — in trepte si complecsi (Basarabia x Ambriela)F1, (S.sc. German x Ambriela)F: si
(Nataly Clary x Parfum Perfect)F: (fig. 3. nr. 3, 5, 10, 22, 21, 20).
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Figura 3. Efectul heterozis manifestat de hibrizii F1 de Salvia sclarea la numarul de ramificatii de gradul
intai ale inflorescentei

Pentru caracterul "numarul de ramificatii” de gradul doi, patru hibrizi F1: (NC 19-11 Sz x AP 113-
11 S3)F1, (AP 34-11 Sz x AP 10-11 S3)F1, (Nataly Clary x S. sc. German)Fy, (NC 11-11 Sz x NC 6-11
S3)F1, formeaza inflorescente mai compacte de cat la forma paterna, cu numar mai mare de ramificatii de
gradul doi (fig. 4. nr. 12, 2, 19, 10). Cel mai inalt efect al heterozisului in raport cu forma paterna
(+73.7%), a inregistrat hibridul simplu (Cr.p. 99 Si3 X AP 52-11 S3)F: (fig. 4. nr. 14).
Au depasit ambele forme parentale hibrizii simpli (AP 10-11 Sz x AP 114-11 S3)F1si (AP 113-11
S3X AP 52-11 S3)F1, precum si hibrizii in trepte si complecsi (S. sc. German x Ambriela)F, (Basarabia x
Ambriela)F; (figura 4, nr. 3, 5, 21, 22). Cel mai inalt efect al heterozisului a fost inregistrat de hibridul in
trepte (Nataly Clary x Parfum Perfect)F1: +55.8% in raport cu forma materna, si+ 61.4% - cu forma
paterna (fig. 4, nr. 20).
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Figura 4. Efectul heterosis la hibrizi F1 de Salvia sclarea pentru ramificatii de gradul doi ale inflorescentei.

Inflorescentele compacte, cu numar mare de ramificatii de gradul intéi si doi, numar mare de ver-
ticile si flori contribuie la sinteza si acumularea uleiului esential in concentratii mai ridicate. Astfel, la
unii din hibrizii creati continutul de ulei esential variaza de la 0.877 pana la 1.836% (s.u.). Manifesta het-
erozis 1n raport cu ambele forme parentale 12 combinatii hibride. Efectul heterozis variaza de la +7.2 pa-
na la +87.9% la diferiti hibrizi (figura 5, nr.1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 13, 16).

Valori ridicate ale heterozisului inregistreaza cinci combinatii hibride:

1. (AP 10-11 Sz x AP 114-11 S3)F4, cu continutul de ulei esential de 0,950% (s.u.) si efectul heterozis fiind de
+23,0% 1n raport cu forma materna si respectiv +41,4% in raport cu forma paterna (fig. 5. nr. 3);

2. (AP 115-11 S3x NC 60-11 S3)F1, continutul de ulei esential — 1,204% (s.u.), efectul heterozis +50,3%
in raport cu forma materna si +70,0% in raport cu forma paterna (fig. 5. nr. 7);

3. (AP 113-11 S3x NC 19-11 S3)Fy, la care continutul de ulei esential este de 1,683% (s.u.), efectul hete-
rozis manifestat in raport cu forma materna — +72,3%, iar cu forma paterna — +14,6% (fig. 5. nr. 8);

4. (NC 19-11 S3 x AP 113-11 S3)F1 cu ce mai inalt continut de ulei esential de 1,836%(s.u.), efectul he-
terozis — +25,0% in raport cu forma materna si +87,9% — cu forma paterna (fig. 5. nr. 12);
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(NC 61-11 S3x AP 34-11 S3z)F1 — continutul de ulei esential constituie 1,110%(s.u.), efectul heterozis
manifestat in raport cu forma materna fiind de +46,6%, iar cu forma paterna - +29,8%, (fig. 5. nr. 13).
S-a evidentiat hibridul complecs (Basarabia x Victor)F1, cu continut de ulei esential de 1.781% s.u.,
efectul heterozisului inregistrat in raport cu forma materna constituind +80,3% (fig. 5. nr. 17).
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Figura 5. Efectul heterozis la continutul de ulei esential al hibrizilor F1 de Salvia sclarea L.

Concluzii

. Au fost evaluati 22 hibrizi F1 de Salvia sclarea L., ce manifesta heterozis la un sir de caractere cantita-

tive, care influenteaza direct productivitatea, concomitent fiind un valoros material de ameliorare pen-
tru elaborarea soiurilor noi de provenienta hibrida.

. Au manifestat efect remarcabil al heterozisului la numarul de ramificatii ale inflorescentei un hibrid in

trepte: +55.8% 1in raport cu forma materna si +61.4 % 1n raport cu forma paterna si 73.7%, heterozis
inregistrat de unul din hibrizii simpli in raport cu forma paterna.

Continutul de ulei esential este ridicat (0.877—1.836%) cel mai inalt efect al heterozisului fiind inregis-
trat de un hibrid in trepte: +25.0% in raport cu forma materna, +87.9% in raport cu forma paterna si un
hibrid complex: +80.3% in raport cu forma paterna.

Cercetdrile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.07 “Diminuarea con-

secintelor schimbarilor climatice prin crearea, implementarea soiurilor de plante medicinale si aromatice cu produc-
tivitate inalta, rezistente la secetd, iernare, boli, ce asigura dezvoltare sustenabild a agriculturii, garanteaza produse
de calitate superioard, predestinate industriei de parfumerie, cosmetica, farmaceutica, alimentara”, finantat de
Agentia Nationald pentru Cercetare si Dezvoltare.
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PE3YJIBTATBI CEJIEKIIMOHHO-TEHETHYECKHUX U
AT'POKIIMMATUYECKHUX I/ICCJIEI[OBAHI/Iﬁ BHUHOI'PAJA B YKPAUHE

Kosanesa Upuna, JLuuenxo I'anuna, Mynokuna Huna
Hayuonanenvuii nayunolii yenmp « MIncmumym eunozpaoapcmea u 6UuHoO0enus
um. B.E. Tauposa», Taupos, Ykpauna, e-mail: tairmna2005@ukr.net

MupoBasi ceneKIMOHHAs MPAKTHKA YOSXKIAET, 4TO CTaOMIIbHYIO PEHTa0eIbHOCTh U 9KOJIOTHYHOCTh BUHO-
Ipa0-BUHOJEILYECKON OTpaciy, OCOOEHHO Ha JIMMUTHPOBAHHBIX TEMIIEPATYPHBIMU MPEIEIaMU TEPPUTOPUSIX,
MOKET 00€CTICUUTh MPUHIUITHATEHO HOBBIN COPTUMEHT, (POPMUPOBAHUE KOTOPOTO MMPOUCXOAUT Ha OCHOBE BBICO-
KOITPOYKTUBHBIX COPTOB CJI0KHOT'O MEKBHUJIOBOI'O IIPOMCXOK/IEHUSI C BBICOKMM Kau€CTBOM YPOXKasl.

Copra BuHorpaaa HoBoro nokonenus cenekuuu HHI «IBuB um. B.E. TaupoBa» 6maronapst cunre-
TUYECKOM TMOpHIM3AlMU M IOCTETIEHHOMY OOOTallEHUI0 T'€HOMa BBICOKOKAYECTBEHHBIX COPTOB I'€HAMH
ycroiunBocty ot Vitis rupestris, Vitis amurensis u ap., SBISIOTCS KOMIUICKCHOYCTOHYMBBIMU K OHOTHYE-
CKUM M aOMOTHYECKUM (haKTopam - TPHOHBIM OO0JIE3HSIM BHHOTPaAa (MHJIIBIO, OMMYM, THUIIN ), MOPO3Y H 3a-
cyxe. Tak, OIleHKa YCTOMYMBOCTH HOBBIX TEXHMYECKUX COPTOB K BO30yAUTENsIM O0Jie3Hel rpuOHOM 3THOIO-
ruu 1o 9-tu OATLHOM IIKaje ToKa3ajia yCTOMUYMBOCTh HA ypoBHE 7 O6awioB y copra Onmecckuit xemuyr, 7,3
Oanna - y copta Spuio u T.1.

Cucrema 3anMThl YKa3aHHBIX COPTOB MO3BOJISIET YMEHBIIATh KPAaTHOCTh 00pabOTOK; eciu 1Mo o01ie-
NPUHATOM CHCTEME 3aIllMThl BUHOTPAJIHBIX HACAKACHUM IMpeaIaraeTcsi MpoBOIUTh OT 3 10 5 00paboToK, TO
JUTSL HACAXKIICHUI YCTOWYMBBIX COPTOB - Bcero 1 - 2 00paboTKu MpOTHUB BO3OYyAMTENEH rpuOHBIX Oose3Hei
BUHOI'PAJIa, YTO COOTBETCTBEHHO IMO3BOJISICT YMEHBIIUTh MECTHLIMAHYIO HArPYy3Ky Ha aMIIeoOeH03 ¢ MOy-
YEHUEM HKOJIOTMYECKU YUCTOM NPOIYKIMHU U, KaK pe3yJbTaT, MOJIOKUTEIbHO BIMSET HAa OKPYKAIOLIYIO Cpey
Y OpraHU3M YeJIOBEKa.

AHanm3upyst IPOUCXOXIEHNE HOBBIX TeXHUYecKHX copToB cenekumu HHIL «IBuB nm. B.E, Tauposa»
U MPUHMMAs BO BHUMaHHME JaHHbIE OTKPHITOM 0a3bl AaHHbIX VIVC 0 Hammumu M MpOUCXOXKIEHUM T€HOB
YCTOMYHMBOCTH B TEHOME YCTOMYMBBIX COPTOB U TUOPUJIOB - MPSMBIX MPOM3BOJUTENEH, MOXKHO OXKU/IATh, UTO B
FeHOMax HOBBIX COPTOB IPUCYTCTBYIOT ONpE/IENICHHbIE TeHbl YCTOWYMBOCTH, CPEM HUX, HanpumMep, Rpv3 ko-
TOpBIN oMpesienieH B mpapoauTensckux gopmax Seyve Villard 12-129 u Zeibel-6468. 3annannpoBaHHbIA Ha
2022 - 2023 roapl COBMECTHBIN MPOEKT ¢ cerekimonepamu Typrmu (Tekupar) mo3BOJIHT MOTy9IHTh OTBET Ha
3TOT Borpoc. MoneKynsipHO-TeHeTHYecKas OlleHKa HalMuMs R-reHOB B HOBBIX COpTax M (popMax MO3BOJIUT
OLICHUTH MOTEHIIMAJl UX PE3UCTEHTHOCTH B CHCTEME YCTONUMBOIO BMHOIPAJApCTBA U MEPEUTH K IIEJIEBOMY
KOMOMHHPOBAHHUIO T€HOB YCTOWYMBOCTH K MIJIZIBIO M OUJIMYMY B T€HOTHIIAX CIIEIYIOLErO OKOIEHHS!.

Jlnis neTanbHOM OLEHKM MOTEHIIMaNa copTa He0OXO0AMMa TaKKe KOMIUIEKCHAsI OLIEHKA aMIIENI03KO0JI0-
TMUYECKHUX YCJIOBUM TeppuTtopuu. OHA BKIIIOYAET, B YACTHOCTH, aHAJIN3 arpOKIMMaTUYECKUX YCIIOBHH Ha pe-
THOHAJIBHOM U JIOKAJIbHOM YpOBHsIX, [lomyyenHas nHdopmalins o3BOJIUT BINOJHUTE aHATNU3 U OLIEHKY pHC-
KOB MOBPEXKACHUS PA3JIMYHBIX COPTOB BUHOIPA/a B 3UMHUI MEPUOJ U B NIEPUO]] 3aMOPO3KOOIIACHOCTH; MO-
JenpoBaHne (pOpMUPOBAHUS MPOU3BOIUTEIBHOCTH BUHOTPAAA MO arpOKIMMaTHYECKUMHU YCIOBHUSIMU; TEH-
JEHIMI0 N3MEHEHUS! NPOU3BOAUTEILHOCTH PAa3JIMYHBIX COPTOB BUHOIPAJa U PUCKOB MOBPEKACHUS COPTOB
BUHOTpaja o pa3HbIM clieHapusM u3MeHeHns kianmara 10 2050 roxa. [lomydeHHble pe3ynbTaThl SBISIFOTCS
OCHOBOMH ISl IPUHSATHUS PEILICHUI TPUMEHUTENBHO K Pa3BUTHIO BUHOIPAIapcTBa B YKpanHe ¢ 000CHOBaHHEM
BO3MO)KHOM MO arpOKJIMMAaTHYECKUM PECypcaM YpOKalfHOCTH pa3InYHbIX COPTOB BUHOTPAJIA.
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VARIABILITATEA GENOTIPURILOR DE COLECTIE DE GRAU
(Triticum aestivum L.) iN BAZA SENSIBILITATII LA
UNELE MALADII FUNGICE

Cristea Nicolae, Lupascu Galina, Gavzer Svetlana
Institutul de Genetica, Fiziologie si Protectie a Plantelor, Chisinau, Republica Moldova
e-mail: galina.lupascu@igfpp.md

Abstract

The common wheat genotypes under study showed a differentiated variability in terms of suscep-
tibility to septoria, brown rust, spike fusariosis, which made it possible to differentiate them into clusters
and identify those with higher resistance to these diseases. Based on the assessments from 2020-2021, the
varieties Trubion, Numitor, Urbanus, Python, Miranda, Centurion, Amor, Aneta, Neven, Messino,
Nasnaga, Tika-Taka, Judita, Avenue, Speranta, Dacia, Transilvania, Selania, Avant which have shown
resistance to extreme drought, fungal diseases and high indices of the spike productivity elements can be
recommended as the initial material for the breeding programs.

Key words: common wheat, septoriosis, brown rust, spike fusariosis, variability.

Introducere

Graul comun de toamna (Triticum aestivum L.) este o cultura deosebit de importanta pentru secu-
ritatea alimentara globala, productia de boabe contribuind cu circa 20% din totalul caloriilor si proteinelor
alimentare din intreaga lume si reprezinta una dintre principalele culturi cerealiere in Republica Moldova.

De rand cu potentialul genetic de productie inalt al soiurilor nou create, o actualitate deosebita
capata si capacitatea de adaptare a acestora la schimbarile climatice tot mai severe din ultimul deceniu.
Este de mentionat ca schimbarile bruste de temperaturd si umiditate predispun culturile agricole, inclusiv
graul, la maladii fungice. Printre acestea, pot fi mentionate septorioza, rugina bruna si fuzarioza spicului.

Septorioza. Maladia este cauzata de fungul Mycosphaerella graminicola (forma asexuata sau
anamorfa — Septoria tritici). Se manifesta prin leziuni necrotice ale suprafetei frunzelor si tulpinilor, iar
dupa invadarea celulei provoacad colapsul acesteia. Aplicarea extensiva a fungicidelor sporeste costurile
economice ale septoriozei in lume [6]. Exista date despre cresterea severitdtii septoriozei, cu preponde-
renta la soiurile de grau timpurii si cu talie nu prea Tnalta [5, 13]. Soiurile cu talie inalta si care se maturi-
zeaza mai tarziu prezinta un nivel mai jos de imbolnavire de septorioza, ceea ce urmeaza a fi luat in con-
siderare in cadrul selectarilor. O contributie pentru intensitatea septoriozei il are factorul de genotip. Coe-
ficientul de heritabilitate a rezistentei in sens restrans constituie 42%, ceea ce denota aportul favorabil al
actiunilor aditive din planta gazda [2].

Au fost identificate 13 gene pentru rezistenta la septorioza si unii markeri moleculari ai acesteia.
Astfel, genele rezistentei Stb1-8, retroincrucisate cu 2 soiuri susceptibile de grau au demonstrat ca gena Stb3
se manifesta ca dominanta, iar gena Stb 2 — atat dominanta cat si recesiva [4, 7]. Rezistenta la maladie poate fi
controlatd oligogenic, cu specificitate pentru o anumita izolata [11], dar si cantitativa — poligenica [5].

Expresia genelor de rezistenta pentru M. graminicola variaza pe durata ontogenezei si pana in prezent
mecanismul acesteia este incert. [1]. Intensitatea septoriozei manifesta o larga variabilitate printre genotipurile
de grau. Diferentele in ceea ce priveste capacitatea combinativa generala si specifica a soiurilor de grau, de-
notd importanta efectelor aditive si non-aditive In formarea reactiei de rezistenta si heritabilitatii acesteia. S-a
demonstrat i manifestarea efectelor dominante in controlul rezistentei la septorioza [12]. Conform altor date,
capacitatea combinativa generald a graului pentru rezistenta la septorioza a fost mai inaltd decat cea specifica,
ceea ce releva ca efectul genelor aditive este major 1n raspunsul la atacul patogenului [14].

Rugina bruna cauzata de Puccinia recondita Rob. ex Desm. f.sp. tritici, este cea mai raspandita din-
tre rugini la graul comun. Inhiba procesul de fotosinteza, activeaza respiratia si transpiratia plantei. Ca rezultat
diminueaza numarul boabelor in spic, masa bobului si cantitatea de proteinad in boabe. Patogenul este adaptat
la diverse conditii de mediu, din care motiv este intalnit in diferite zone de cultivare a graului. Soiurile suscep-
tibile pot suporta pierderi de circa 5-15% sau chiar mai mult, acestea depinzand de etapa de dezvoltare a plan-
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tei la care a fost afectata. Rezistenta genetica este cea mai preferabila metoda de reducere a pierderilor de roa-
da la grau. Au fost identificate si localizate 51 de gene ale rezistentei, expresia carora depinde de genetica inte-
ractiunii gazda x parazit, conditiile de temperatura, etapa de dezvoltare a plantei si interactiunea genelor rezis-
tentei cu genele supresoare sau alte gene ale rezistentei din genomul de grau [3].

Utilizarea rezistentei genetice partiale, nespecifice, de planta adultd reprezintd o premiza pentru
marirea durabilitatii rezistentei graului, independent de evolutia climei si a virulentei agentului patogen
[8, 9]. S-au observat efecte aditive pentru diferite gene care confera rezistenta la rugina bruna, si totodata,
efecte epistatice — pentru tipul de infectie [10].

Fuzarioza spicului este o boalad devastatoare pentru grau, cauzata de un sir de specii din genul Fu-
sarium care de rand cu pagubele de productie, mai polueza cariopsele cu micotoxine, astfel acestea deve-
nind toxice pentru consumatori [16].

Mai multe ciuperci endofitice colonizeaza, de asemenea, spicele de grau asimptomatic. Ciupercile
patogene si comensuale valorifica si concureaza pentru aceeasi nisa si astfel influenteaza viabilitatea plan-
telor. Elucidarea dinamicii naturale a comunitatii fungice si modul in care speciile prestabilite reactionea-
za la atacul de agenti patogeni poate oferi informatii utile despre biologia bolii si utilizarea potentiald a
unora dintre aceste organisme endofite in strategiile de combatere a bolilor [15].

In legatura cu faptul ci majoritatea soiurilor cultivate de grau manifesta sensibilitate inalta la sep-
torioza, rugind brund, fuzarioza spicului, scopul prezentelor cercetdri a constat in stabilirea gradului de
atac al bolilor mentionate, larg raspandite in Republica Moldova un set de genotipuri de grau comun de
toamna de diferita origine ecologo-geografica si identificarea celor rezistente.

Materiale si metode

In calitate de material pentru cercetare au servit 47 de genotipuri de grau comun de toamni de dif-
eritd origine ecologo-geografica care in anul deosebit de secetos 2020 au manifestat rezistenta la con-
ditiile ambientale si indici productivitate relativ inalti.

Aprecierea gradului de atac de septorioza si rugind bruna s-a efectuat in scara de 5 trepte: 1 — 10%
... 5—=>50% din suprafata frunzei — atacata; 0 — lipsa semnelor de atac (Fig.).

In anul 2021, temperatura joasi pe durata lunii aprilie a condus la aparitia intarziata a bolilor foli-
are. Primele simptome de septorioza au fost inregistrate la 7 iunie doar la unele genotipuri.

Este de mentionat cd odata cu cresterea temperaturii, bolile foliare s-au intensificat, in special sep-
torioza, dezvoltarea puternica a cdreia a obstructionat intr-o oarecare masura dezvoltarea ruginii brune
(date inregistrate la 21.06.21).

Frecventa atacului de fuzarioza spicului (Fig.) s-a inregistrat la sfarsitul lunii iunie 2021.

Datele inregistrate au fost prelucrate statistic in pachetul de soft STATISTICA 8.

Septorioza Ruginda bruna Fuzarioza spicului

Fig. Maladii fungice la graul comun de toamna
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Rezultate si discutii
S-a constatat ca media gradului de atac de septorioza, rugind bruna si a frecventei fuzariozei spicului
(%) pentru setul de genotipuri de grau aflat in studiu a constituit 4,20; 1,43 si 6,27%, respectiv (Tab. 1).

Tabelul 1. Atacul setului de genotipuri de grau comun de boli fungice

Maladie Medie Minimum Maximum V, %
Septorioza, grad 4,20+0,10 2,50 5,00 16,55
Rugind bruna, grad 1,43+0,09 0,00 3,00 44,20
Fuzarioza spicului, % 6,27+0,34 1,81 15,80 37,38

Date obtinute denota ca genotipurile de grau au inregistrat o variabilitate inalta in ceea ce priveste
atacul de rugina bruna (44,2%) si fuzarioza spicului (37,4%) si variabilitate medie pentru septorioza (16,6%).

Prin analiza clusteriana (metoda k-mediilor) s-a constatat ca cea mai inalta capacitate de
diferentiere a clusterelor a manifestat sensibilitatea la fuzarioza spicului. A fost identificat un cluster din
25 de soiuri, media gradului de atac al caruia pentru rugind bruna si septorioza a constituit 1,5 si 4,02, re-
spectiv, iar media frecventei fuzariozei spicului (%) — 4,7. Printre aceste soiuri pot fi mentionate Trubion,
Numitor, Urbanus, Python, Miranda, Centurion, Amor, Aneta, Neven, Messino, Nasnaga, Tika-Taka, Ju-
dita, Avenue, Speranta, Dacia, Transilvania, Selania, Avant care manifestd totodatd indici nalti ai ele-
mentelor de productivitate ale spicului.

Concluzii

1. Genotipurile de grau comun aflate in studiu au manifestat o variabilitate diferentiata in ceea ce
priveste sensibilitatea la septorioza, rugina bruna, fuzarioza spicului, ceea ce a facut posibild diferentierea
lor 1n clustere si identificarea celor cu rezistentd mai inalté la bolile mentionate.

2. In baza aprecierilor din anii 2020-2021, soiurile Trubion, Numitor, Urbanus, Python, Miranda, Cen-
turion, Amor, Aneta, Neven, Messino, Nasnaga, Tika-Taka, Judita, Avenue, Speranta, Dacia, Transilvania,
Selania, Avant care au manifestat rezistenta la secetd extrema, boli fungice si indici 1nalti ai elementelor de
productivitate ale spicului pot fi recomandate in calitate de material initial pentru programele de ameliorare.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.7007.04 “Biotehno-
logii si procedee genetice de evaluare, conservare si valorificare a agrobiodiversitatii”, finantat de Agen-
tia Nationala pentru Cercetare si Dezvoltare.
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MANIFESTAREA PRODUCTIVITATII GENOTIPURILOR DE IN
(Linum usitatissimum L.) CULTIVAT IN DIFERITE EPOCI DE SEMANAT

Cutitaru Doina
Institutul de Genetica, Fiziologie si Protectie a Plantelor, Chisinau, Republica Moldova
e-mail: doina.cutitaru@igfpp.md

Abstract

Flax is a known but extremely rare crop for the Republic of Moldova. The potential level of agri-
cultural production is generally considered to be determined by physical factors such as quality of the
soil, quality and availability of water and the prevailing climate. Current studies cover at the international
level the following directions: increase of productivity potential, increase of resistance to unfavorable bio-
tic and abiotic factors, improvement of qualitative yield indices. The seed quality and seed production are
known to be conditioned by the optimum planting date and the technological level used.

Key words: Linum usitatissimum L., ex situ conservation, vegetation period, weight of 1000 seeds,
seed productivity, optimal and late planting date.

Introducere

Inul de cultura (Linum usitatissimum L.) are o arie larga de raspandire pe glob. Inul pentru ulei
prefera climatul regiunilor de stepa care este caracterizat prin temperaturi sporite, umiditate moderata si
durata lunga de stralucire a soarelui [9]. Zonele favorabile pentru cultivarea inului de fibre sunt regiunile
racoroase, cu nivel mai sporit de umiditate, precum teritorii din nordul si nord- vestul Europei, de unde
provine denumirea de “matasea nordului” [2,7]. Din considerentele dublei sale intrebuintari epoca opti-
mald de semanat a culturii inului difera de la zona la zona, cat si de specificul ei (in pentru ulei si pentru
fibre). Perioada favorabild a semdnatului constituie o componentd criticd pentru obtinerea cantitatii de
productie dorite. Principalul indice meteorologic, care determina data de semanat, este temperatura solu-
lui care la momentul incorporarii semintelor in sol trebuie sa atinga in medie 5-7°C [2, 7].

Studiul comportamentului culturilor agricole alohtone, achizitionate din diverse regiuni ale globului,
in conditiile pedo-climatice deosebite de cele initiale, este mereu actual, atat din punct de vedere stiintific,
cét si practic. In prezent o directie importanti de studiu este pastrarea si conservarea ex situ a genofondului
culturii inului, cat i introducerea in culturd a soiurilor superioare si zonarea lor conform particularitatilor
biologice, elaborarea de tehnologii diferentiate pentru asigurarea unor productii ridicate si de calitate super-
ioard [13], care ar putea satisfice necesitatile si cerintele populatiei fatd de produsele si sub-produsele sale
orificare integrala a productiei sale (tulpini §i sdmantd). A ajuns sa fie intrebuintat in diverse domenii ale
industriei alimentare (panificatie si consum pur de seminte), in industria carnii (datorita continutului ridicat
de proteine (cca 28%) si o bogata sursa a acidului Omega-3 (20%) etc.), in domeniul zootehniei (hrana ani-
malelor), inclusiv mai este folosit in sfera medicinei, iar ca planta tehnica inul manifestd un rol primordial in
industria textila, industria hartiei si celulozei etc. [2, 3, 9].

Materiale si metode

Cercetarile stiintifice au fost efectuate pe terenurile experimentale ale Institutului de Genetica, Fi-
ziologie si Protectie a Plantelor, cat si in cadrul Laboratorului Resurse Genetice Vegetale. Obiect de stu-
diu au servit sapte genotipuri de in (Linum usitatissimum L.): MDI 05608 (Turcia), MDI 05609 (Ucraina),
k-7907 (Argentina), Dichl 8, Belinka, Kaufmann, Pskovskiy L 3-2, se diferentiaza dupa domeniul de utili-
zare si reprezinta diferite grupe ecologo-geografice.

Experientele de camp au fost montate in parcele experimentale conform schemei de semanat — in
randuri cu distanta intre ele de 20 cm. Incorporarea semintelor in sol (pentru epoca optimali) s-a realizat
la 0 adancime de 7-10 cm, cand temperatura substratului a fost constanta zi/noapte si a atins in medie 5-
7°C [2, 4, 5, 6, 7]. Semanatul din epoca tardiva s-a efectuat in prima decada a lunii mai conform aceleiasi
scheme de semanat, fiind respectati si densitatea plantelor pe m?in limita normelor admisibile [4, 5, 12].
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Evaluarea principalelor caractere morfobiologice s-a realizat in conformitate cu metodele de cer-
cetare aprobate in ameliorare [1, 4, 5, 9, 11], inclusiv au fost executate conform cerintelor Descriptorului
international (2016) [8].

Rezultate si discutii
Productivitatea culturilor agricole depinde in mare parte de trasaturile genetice specifice fiecarui
specimen, de omogenitatea si adaptibilitatea lui la conditiile de cultivare locale. S-a luat in considerare ca
factorii naturali de mediu (conditiile pedo-climatice, compozitia si structura solului, abundenta sau rarita-
tea resurselor de apa, pozitionarea eco-geografica) influenteaza atat pozitiv, cat si negativ asupra capaci-
tatii si potentialului de productie. Datele obtinute in rezultatul efectuarii studiului comparativ al inului
cultivat in doud epoci de semanare, sunt prezentate in 1 si 2.

Tabelul 1.Estimarea parametrilor cantitativi ai inului (Linum usitatissimum L.) in cele doua epoci
de semanare

. Epocade | Taliaplan- | Lungimea Nr. Nr. capsule, Nr. flori,
Genotipul 9 " g . .
semanat tel, cm tehnici, cm | ramificatii, un. un. un.

MDI 05608 [ 44,25+0,60 | 28,95+0,52 5,20+0,20 12,05+0,49 | 12,95+0,66

(Turcia) 11 39,15+0,40 23,75+0,69 7,25+0,45 17,40+0,93 21,55+1,36

MDI 05609 [ 57,95+0,53 37,25+1,29 6,70+0,28 19,90+1,23 21,75+1,18

(Ucraina) 1 48,58+0,72 | 30,43+0,84 6,05:+0,34 19,20+1,21 | 21,10+1,28

k-7907 (Argen- [ 52,75+0,79 | 32,95+0,97 5,40+0,23 15,00+0,82 | 15,85+0,98

tina) 11 43,60+1,00 26,53+0,96 5,65+0,26 16,10+0,97 20,30+0,17

Dichl 8 [ 56,00+0,94 | 41,55+0,99 5,95+0,23 14,90+0,98 16,50+1,03

11 49,53+1,05 30,40+1,55 7,45+0,49 19,80+1,45 24,00+1,81

Belinka [ 73,10+0,85 53,65+1,23 6,60+0,30 17,70+1,23 20,30+1,49

1 67,85+0,91 | 47,30+1,06 6,25+0,20 22,10+1,24 | 28,20+1,37

REUTrET [ 55,90+1,04 34,00+1,13 5,70+0,23 16,60+1,17 18,95+1,16

11 48,75+0,99 25,35+0,99 4,80+0,28 20,55+1,06 | 22,70+1,12

Pskovskiy L 3-4 | 54,10+0,81 29,50+1,21 4,90+0,53 32,15+2,96 35,35+0,33

11 45,85+0,61 30,80+0,70 4,85+0,21 13,15+0,75 14,70+0,95

Nota: | — epoca optimala, II — epoca tardiva.

Dupa durata perioadei de vegetatie formele luate in studiu au manifestat o variabilitate minora a
acestui caracter. Genotipurile din ambele epoci s-au dovedit a avea perioada de vegetatie scurta, dar
diferentiindu-se dupa numarul total de zile acumulate pana la maturitatea fiziologica: 87-108 zile (epoca
optimala) si 102-105 zile (epoca tardiva). Aprecierea acestora dupa durata ciclului vital este o necesitate
in crearea materialului initial de ameliorare cu diferite grade de precocitate, indeosebi a formelor precoce.

Cele mai importante si distinctive criterii in studiul comparative, dupa care s-au evidentiat formele
au fost Tndlfimea plantelor si lungimea tehnica a tulpinii; numarul ramificatiilor, a capsulelor; numarul si
cantitatea semintelor. Numarul de capsule per planta (Tabelul 1), cat si numarul de seminte viabile per
capsula (Tabelul 2) reprezinta un component esential de productivitate.

Dupa acesti parametri s-au remarcat s. Kaufmann si s. Pskovskiy L 3-2 pentru ambele epoci. Dupa cri-
teriul productia semincerd pe m? soiurile Pskovskiy L 3-2 si MDI 05609 (Ucraina) au prezentat o capacitate de
productie semnificativa (Tabelul 2), Insa acest factor este influentat de dimensiunile semintelor (conform Des-
criptorului international se clasifica in grupul cu seminte de dimensiuni medii (4,25-5,24 mm)) si apartenenta
lui biologica. Genotipul Belinka se remarca prin faptul ca face parte din grupul inului pentru fibre, se clasifica
dupa 1naltime in grupul plantelor cu talia medie-scunda (65,0-76,9 cm); insé in cea de a doua epoca s-a obser-
vat o diminuare a parametrului talia plantei (73,10 — 67,85 cm) si lungimea firului tehnic (53,65 — 47,30 cm)
(Tabelul 1), care se considera cel mai importat element la inul pentru fibre. Este unicul din acest studiu, care se
clasifica in grupul cu seminte de dimensiuni mici (<4,25 mm), cu seminte de culoare castanie (comuna si pen-
tru celelalte cinci forme), ce a dat dovada si de o productivitate uniforma pentru ambele epoci. Genotipul MDI
05608 (Turcia) se remarca prin faptul ca prezinta seminte de culoare galbena, cu o capacitate de productie pe
m? de 105,1 g/m? pentru epoca optimali, iar pentru epoca tardiva - de 128,8 g/m? Totodati el se evidentiazi
in colectia ex situ dupa cele mai joase dimensiuni ale parametrului talia plantei (epoca optimala — 44,25, epoca
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.....

Diametrele capsulelor, un . Productia
Genotipul Epocia ol . . - Nr. seminfe per MMB, g semincetrz“l
semanat orizontal vertical caps., un. pe m?, g

MDI 05608 [ 0,81+0,004 | 0,88+0,008 7,25+0,49 6,67 105,1
(Turcia) I 0,79+0,01 0,86+0,01 5,60+0,53 7,19 128,8
MDI 05609 [ 0,72+0,01 0,79+0,006 6,25+0,46 5,87 133,6
(Ucraina) 1 0,74+0,01 0,79+0,006 7,70+0,33 6,88 202,1
k-7907 (Argen- [ 0,75+0,01 0,74+0,01 8,30+0,42 5,12 118,5
tina) 1 0,75+0,01 0,78+0,02 7,20+0,39 5,81 136,3
Dichl 8 | 0,69+0,008 0,76+0,01 7,50+0,34 5,20 134,8
1 0,73+0,01 0,80+0,02 6,40+0,40 5,65 157,3
Belinka [ 0,71+0,02 0,68+0,008 8,15+0,35 4,11 100,5
1 0,70+0,008 | 0,63+0,008 6,25+0,48 4,00 101,5
Kaufmann [ 0,76+0,01 0,78+0,008 8,45+0,33 5,24 93,1
I 0,71+0,006 0,73+0,02 7,50+0,41 5,99 112,5
Pskovskiy/LL 34 [ 0,74+0,01 0,80+0,01 8,45+0,33 6,14 1554
I 0,72+0,008 | 0,78+0,008 7,30+0,31 6,50 197,6

Nota: | — epoca optimala, II — epoca tardiva.

tardiva — 39,15) si respectiv lungimea firului tehnic (28,95-23,75), dupa culoarea corolei (violetd). Plantele
din epoca tardiva s-au manifestat pozitiv nu numai dupa parametrul productia semincera, dar si dupd MMB
(Tabelul 2). lar cele mai mari valori s-au semnalat la mostra MDI 05608 (Turcia) de 7,19 g si 6,67 g (epoca
optimald). Acumularea masei semincere 1nalte in epoca tardiva, s-a datorat excesului de precipitatii din peri-
oada de maturitate, astfel ca la plante a fost prezent fenomenul de reinverzire-reinflorire (in ambele epoci),
ceea ce a determinat maturarea esalonata a fructelor si de prelungire a ciclului vital.

Concluzii

Cercetarile curente asupra cultura inului din colectia ex situ a Laboratorului Resurse Genetice Ve-
getale, au permis de a evidentia o buna crestere si dezvoltare a plantelor in conditiile agro-climaterice din
zona centrala a Republicii Moldova. Ele raméan a fi mai favorabile pentru inul de ulei si mixt, in detrimen-
tul inului de fibre, care nu poate atinge dimensiunile cele mai inalte ale principalului parametru —
inaltimea plantelor si lungimea firului tehnic. Se poate de observant ca genotipurile luate in studiu in
epoca tardivd semnaleazd o usoara scadere a dimensiunilor tulpinilor: cu cca 5,10 cm pentru s. MDI
05608 (Turcia) fata de epoca optimala; cu 9,36 cm - MDI 05609 (Ucraina); 9,15 cm - k-7907 (Argentina);
6,47 cm - Dichl 8; 5,25 cm - Belinka; 7,15 - Kaufmann si 8,25 cm - Pskovskiy L 3-2. Din punct de vedere
al epocii de semanat mai prielnice pentru plante a fost cea tardiva (seméanate in prima decada a lunii mai),
ce a permis obtinerea unei productii semincere.

Cercetdrile au fost realizate in cadrul proiectului Programului de Stat 20.80009.5107.11 “Con-
servarea ex situ de lunga durata a resurselor genetice vegetale in Banca de gene cu utilizarea metodelor
biologiei moleculare 1n testarea stdrii de sandtate a germoplasmei vegetale”, finantat de Agentia Nationala
pentru Cercetare si Dezvoltare.
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OIL, PROTEIN CONTENT AND FATTY ACID COMPOSITIONS OF SOYBEAN
GENOTYPES EVALUATED IN DOUBLE CROPPING SYSTEM AT
THE EASTERN MEDITERRANEAN IN TURKEY

Cubukcu Pinar, Sahar Korhan A., Oluk C. Aylin
Eastern Mediterranean Agricultural Research Institute ( EMARI)
e-mail: pcubukcu@hotmail.com

Abstract

Soybean (Glycine max (L.) Merrill) is very important crop for food, protein, and oil both human
and animal feeding. The aim of this study determinate oil ratio, protein ratio and fatty acid compositions
of Soybean breeding lines developed from Eastern Mediterranean Agricultural Research Institute
(EMARI). This study was conductucted in double cropping system at the Eastern Mediterranean Agricul-
tural Research Institute ( EMARI), Turkey in 2019 growing seasons. Through this study, it was realised
that the fatty acid composition of soybean lines ranged from 11.34-9.80 for palmitic acid, 4.30-6.54% for
stearic acid, 26.16-34.11% for oleic acid, 42.82-48.12% for linoleic, and 4.54-5.43% for linolenic acid in
double cropped soybean. Oil content was found 22.4%, protein content was 40.9 % DA 12-14-3 and DA
12-15-39-40 soybean lines repectively.

Key words: genotype, soybean, oil, protein, fatty acids,double cropping.
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FOOD LEGUMES BREEDING PROGRAM IN EASTERN MEDITERRANEAN
REGION AND TURKEY

DURDANE Mart, MELTEM Tiirkeri
Eastern Mediterranean Agricultural Research Institute, Adana, Turkey
e-mail: durdanemart@yahoo.com

Abstract

Breeding is aimed to breed for varieties that are tolerant against disease, suitable for mechanized
cultivation and harvest, and also offer them to the farmers as promising varieties. Since the purpose of
legumes production is to obtain grain products of high yield and quality, developing suitable varieties for
target regions where they will be grown is an important factor that needs to be considered. This breeding
program aimed to develop new variety of recommended legumes varieties for different regions and will
stimulate an increase in cultivation area.

In Turkey chickpea is traditionally sown in spring and subjected to drought and heat stresses.
Chickpea can be sown in autumn with new cultivars but winter-sown chickpea cultivars are not available
for highlands. Some abiotic stresses (drought, heat, freezing etc.) and some biotic stresses (ascochyta
blight, Fusarium wilt, and weeds) are common and important stresses, whereas nutrient imbalance includ-
ing salinity are localized challenges.

Lentil is usually traditionally sown in autumn and Central Anatolia green lentil, South Eastern
Anatolia red lentil regions in Turkey.

As a result of Turkish food legume Program, 48 chickpea, 41lentil, 49 beans, 3 faba beans, 3 pea
and 4 cowpea varieties were registered.

Key words: breeding variety registered, seed production
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CZU: 635.657:631.527(4-015)e https://doi.org/10.53040/gppb7.2021.98

DETERMINING THE YIELD AND YIELD COMPONENT INTERACTIONS FOR
AUTUMN SOWINGS CHICKPEA

(Cicer arietinum L.) VARIETIES IN EASTERN
MEDITERRANEAN CONDITIONS

DURDANE Mart
Eastern Mediterranean Agricultural Research Institute, Adana, Turkey
e-mail: durdanemart@yahoo.com

Abstract

This research was carried out to determine the seed yield and the yield component interactions in
of some chickpea (Cicer arietinum L.) genotypes under Eastern Mediterranean ecological conditions dur-
ing 2018. Trials were investigated under winter conditions. The area of the research was located between
the geographic latitudes of 36° 51' 17.21 North and 35° 20' 41.61 East with an altitude of 23m.

According to the results of the analyses from this study, the highest and the lowest values are fol-
lowing, 406.07-268 kg/da for the yield, 74 - 61 days for the flowering time, 79.97-66.67 cm for the plant
height, 49.47-42.2 g for the 100-grain weight in the winter sowing conditions.

Key words: chickpea, varieties, yield
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CZU: 633:57.086.83 https://doi.org/10.53040/gppb7.2021.58

CONSERVAREA IN SITU A AGROBIODIVERSITATII VEGETALE - FACTOR
DE REUSITA iN PROMOVAREA AGRICULTURII DURABILE

Ganea Anatolie
Institutul de Genetica, Fiziologie si Protectie a Plantelor, Chisinau, Republica Moldova
e-mail: anatolie.ganea@igfpp.md

Abstract

The article gives brief information on inventorying of some crop wild relatives in the forest
ecosystems of different soil-climatic zones of Republic of Moldova, and collection of accessions of the
local forms of cultivated plants on farms. It was found that natural populations of 5 pilot species — wild
cherry, wild pear, cornelian cherry, wild apple and hazelnut are degrading under the influence of envi-
ronmental stresses. It is noted that the range of social-economic and political factors of the past 60-70
years has led to significant genetic erosion of the local gene pool of agricultural crops. Elaboration of the
effective methods for in situ conservation of agrobiodiversity will facilitate the greening of agricultural
production and introduction of the elements of sustainable agriculture.

Key words: agrobiodiversitate, conservarea in situ, rude silbatice ale plantelor cultivate, forme
locale de culturi agricole, agricultura durabila.

Introducere

Rezolutia 70/1, adoptata de catre Adunarea Generald a ONU la 25 septembrie 2015 a trasat un plan co-
lectiv in vederea obtinerii pacii si starii prospere pentru toata populatia Terrei [1]. Cele 17 obiective de dez-
voltare durabild au ca sarcina depasirea provocarilor globale impuse de saracie, inegalitati, schimbarile cli-
matice, degradarea mediului, problemele pacii si dreptdtii. Evoluarea civilizatiei umane, mai ales, in ultimii
50-60 de ani, ne-a demonstrat elocvent ca biodiversitatea este esentiald pentru dezvoltarea si bunastarea fiintei
umane si reprezintd, de fapt, fundamentul prosperitétii economice. Dupa cum reiese din studiul efectuat [2],
mai mult de jumatate din PIB-ul mondial, echivalentul a aproximativ 44 trilioane de dolari americani, este
moderat sau e foarte dependent de naturd. Mai mult de 70% dintre persoanele care traiesc in sdracie depind
totalmente sau partial de resursele naturale pentru a-si castiga existenta. Natura este o sursa principald pentru
fabricarea multor medicamente utilizate in medicina moderna [3].

Biodiversitatea agricola este definita ca "varietatea si variabilitatea animalelor, plantelor si microor-
ganizmelor care sunt folosite direct de indirect pentru alimentatie si agriculturd. Aceasta a inclus diversi-
tatea resurselor genetice (varietatilor, raselor) si speciilor utilizate pentru alimentatie, furaje, fibre, com-
bustibil si produse farmaceutice. De asemenea termenul include diversitatea speciilor necultivate care
favorizeaza productia agricola (microorganismele din sol, pradatorii, polenizatorii) si cei din mediul mai
larg care sustin agro-ecosistemele [4].

Pentru a fi consideratd durabila, agricultura trebuie sa integreze interesele sociale, de mediu si eco-
nomice. Obiectivele agriculturii durabile sunt pentru a pune la dispozitie suficienta hrana populatiei,
pentru a scoate comunitdtile din sdracie si pentru a oferi o calitate a vietii sporitd, dar si pentru a utiliza
metode agricole care promoveaza sdnatatea solului si reduc dependenta de combustibilul fosil. Dezvol-
tarea perpetua a sectorului agricol in scenariul agriculturii durabile nu poate fi realizata fara existenta unei
eficiente interactiuni cu elementele agrobiodiversitatii.

FAO a definit sistemele alimentare durabile ca "un sistem alimentar care livreaza securitatea ali-
mentard si nutritia pentru toti n asa fel, incat bazele economice, sociale si de mediu care genereaza secu-
ritatea alimentara si nutritia generatiilor viitoare, sd nu fie compromise" [5].

Unul dintre cele mai importante argumente pentru conservarea diversitatii biologice vegetale este
faptul ca ea prezintd un rezervor enorm de informatie genetica utila pentru programele de imbunatatire a
culturilor agricole. Cea mai mare parte a populatiei lumii depinde de un numar foarte restrans de plante de
cultura pentru a-si satisface nevoile nutritionale, iar diversitatea geneticd in cadrul acestor culturi se re-
duce dramatic.
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In contextul mentionat o importanti majora prezinti promovarea activitatilor de pastrare in situ a
diversitatii genetice din populatiile rudelor salbatice ale plantelor cultivate (RSPC) [6], precum si in for-
mele autohtone de plante agricole in gospodariile taranesti — conservarea on farm [7,8]. Pastrarea resurse-
lor genetice vegetale pentru alimentatie si agriculturd presupune efectuarea unor masuri concrete, inclusiv
legate de inventarierea si colectarea germoplasmei vegetale. Aceste lucrari au constituie directiile de cer-
cetare executate in cadrul Laboratorului Resurse Genetice Vegetale pe parcursul a mai multor ani. In pre-
zenta lucrare sunt expuse doar unele rezultate la acest capitol.

Materiale si metode
Investigatiile s-au efectuat in ecosistemele forestiere din toate zonele pedo-climatice ale republicii, locali-
tatile rurale specifice unitatilor teritorial-administrative, in laborator si sectoarele experimentale. Pozitionarea
populatiilor de plante studiate n mediul natural si inventarierea gospodariilor mici taranesti a fost realizatd cu
GPS-navigatorul Garmin eTrex H. Studiile au inclus determinarea unor indici cantitativi ai culturilor pilot
(inaltimii plantelor, diametrului arborilor etc.), rezistentei la factorii stresanti ai mediului. S-a elucidat specifi-
cul cultivarii diferitelor specii de culturi agricole si s-a colectat material semincer sau saditor.

Rezultate si discutii

Rudele salbatice ale plantelor cultivate.

RSPC reprezinta un compartiment al agrobiodiversitatii putin utilizat in republica in calitate de surse
de material initial pentru ameliorarea culturilor agricole si in alte domenii ale economiei. Pe teritoriul Re-
publicii Moldova sunt inregistrate peste 1 820 de specii de plante vasculare, atribuite la 616 genuri si 136
de familii [6]. Gratie pozitiei geografice republica nu face parte din vreo-un centru primar de origine al
plantelor cultivate, insd o serie de specii din diferite ecosisteme naturale corespund criteriilor necesare
pentru a fi incluse in categoria RSPC.

Investigatiile noastre s-au efectuat in ecosistemele forestiere din toate zonele pedo-climatice ale tarii

si au cuprins suprafetele de paduri din cadrul Intreprinderilor pentru silvicultura ale Agentiei ,,Moldsilva”,
inclusiv si ariile naturale protejate de Stat. Au fost alese 5 specii pilot — marul paduret (Malus sylvestris L.
Mill.), ciresul salbatic (Prunus avium L.), alunul (Corylus avellana L.), parul salbatic european (Pyrus
pyraster (L.) Burgsd.) si cornul (Cornus mas L.). Acesti arbori si arbusti ocupd diferite nise ecologice,
este diferit si rolul lor in functionarea comunitatilor silvice. Ciresul sélbatic se Intalneste, mai ales, in zona
centrali si cea de nord, mai putin in cea de sud, fiind un element al padurilor foioase amestecate. In
nordul tarii ciresul este situat, de reguld, in plafonul superior cu Quercus robur, in centrul republicii - in
gorunete, stejarete din stejar pedunculat, fagete si sleauri; de rand cu ulmul, plopul tremurétor, paltinul de
camp si paltinul de munte ciresul salbatic reprezinta un element insotitor al speciilor edificatoare. Zone
neinsemnate se atestd in sudul republicii in arboretele de stejar pedunculat cu porumbar. Parul paduret
este raspandit in padurile de stejar pedunculat si carpen, de stejar cu tei si frasin in etajul doi al arboretului
sau in subarboret. Alunul si cornul sunt prezente in toate zonele naturale, mai frecvent in Codri, pe ma-
lurile raurilor Nistru si Prut, in codrii Tigheciului, mai putin frecvent in regiunile sudice si nordice. Méarul
paduret se semnaleaza pe tot teritoriul Republicii Moldova, insd mai abundent in zona de nord si centru,
de obicei, In populatii restrdnse sau arbori izolati. Unele date privind raspandirea populatiilor speciilor
mentionate sunt prezentate in tabel.
In rezultatul evaludrilor efectuate s-a constatat ci in anii de studiu populatiile unor specii au degradat
mult de pe urma calamitatilor naturale. Astfel, secetele frecvente au provocat uscarea prematura
a ciresului (ocoalele silvice Zloti, Hancesti, Nisporeni, Cociulia, Aria protejatd Vila Caracui s.a.),
inhibarea dezvoltarii si deprimarea fructificarii la alun, corn, peirea marului paduret.

Trezeste ingrijorare faptul depistarii in comunitétile silvice a unor genotipuri hibride cu implicarea
marului paduret si parului sdlbatic, fapt alarmant ce pune sub pericol eficacitatea pastrdrii in siguranta a
populatiilor acestor specii. In acelasi timp, in diferite ocoale silvice au fost semnalate exemplare valoroase,
din punct de vedere al productivitatii si rezistentei, de par paduret, cires salbatic (ocoalele silvice Strasent,
Nisporeni, Sangerei s.a.) care necesitd a fi monitorizate si utilizate in silvicultura si ameliorare.

Formele locale (varietatile traditionale) de culturi agricole.
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Dezvoltarea sistemului agricol in republica in ultimii 60-80 de ani a avut un impact negativ asupra
genofondului autohton al plantelor cultivate. Fiind atasate la sistemele traditionale de management
agricol practicat de ani de zile in gospodariile mici taranesti, varietatile locale au suferit dramatic 1n
epocile colectivizarii, concentrari si specializdrii agriculturii, fiind supuse unei eroziuni genetice sub-
stantiale. Multe genotipuri practicate anterior au disparut, rapandirea altora s-a dovedit a fi foarte limitata,
fapt stabilit in urma expeditiilor executate in toate raioanele tarii. In gospodariile tiranesti au fost co-
lectate peste 900 de mostre locale de plante cerealiere, leguminoase, legumicole, tehnice, medicinale ce
apartin unui set de peste 40 de specii. S-au inregistrat exemplare de pomi fructiferi (peri, meri) de o varsta
de 80-120 de ani care prezinta interes pentru conservare si ameliorare. Mostrele colectate au fost evaluate
ex situ si au completat colectiile respective pentru conservare in Banca de gene.

Tabel.Unele site-uri de raspandire ale speciilor pilot in ecosistemele forestiere

Site-ul Data D 1A NA Localizarea
evaludrii Nord |  Est
Prunus avium
O.S.Criuleni 04.08.2011 29-33 12-17 25 47°10'79” | 28°59'76"
O.S.Pohrebeni 24.09.2020 10-20 8-12 10 47°33'22" | 28°53'67"
R.S.Plaiul Fagului 28.10.2009 36-60 18-20 15 47°17'83" | 28°01'34"
O.S. Nisporeni 30.09.2011 10 9-10 40 47°00'36" | 28°14'95"
0.S.Vatici 25.09.2020 47 20 41 47°20'28" | 28°36'35"
O.S. Bobeica 27.09.2011 10-28 10-17 16 46°55'46" | 28°33'85"
Pyrus pyraster
O.S.Floresti 08.10.2015 90-110 | 13-20 17 48°00'16" 28°00'90"
0.S.Criuleni 04.08.2011 23-30 13-15 6 47°10'51" | 28°59'96"
0.S.Pohrebeni 24.09.2020 30 12 1 47°32'63" | 29°53'78"
0.S.Bobeica 27.09.2011 20-28 10-12 4 46°56°30" | 28°33°22"
0.S.Soroca 07.10.2015 22-73 10-15 2 48°09'15" 28°12'90"
0.S.Cioresti 23.10.2020 15 8 2 47°10725" 28°10'41"
Cornus mas
0.S.Vatici 25.09.2020 4-5 4-8 57 47°1829" | 28°36'11"
O.S. Hirbovat 28.05.2009 1,5-3 2-3 21 46°51°97" | 29°23°81"
O.S. Mandresti 26.08.2008 3 3 6 47°28°40" | 28°15°68"
R.S. Plaiul Fagului 30.09.2014 5-10 4-6 3 47°18'85" | 28°05'64"
O.S.Telenesti 26.08.2008 5 6 38 47°27°91" | 28°29°47"
0.S.Ocnita 24.08.2007 3-6 3-4 2 48°26°47" | 27°35°86"
Malus sylvestris
0.S.Zloti 16.08.2013 28 10 1 46°40'93" | 28°54'67"
O.S.Telenesti 26.98.2008 24 11 2 47°29'24" | 28°23'33"
O.S.Pohrebeni 24.09.2020 28 15 1 47°31'84"" | 28°54'31"
0.S.Strageni 05.08.2011 16 13 1 47°05'54" | 28°34'54"
R.S. Codrii 10.07.2008 36 6 1 47°06'42" | 28°21'66"
OS Sangerei 27.06.2012 13 5 1 47°36'03"” | 28°08'61"
Corylus avellana
0.S.Scoreni 28.0820.08 2-4 2-3 20 47°05'49" | 28°33'74"
R.S. Plaiul Fagului 28.10.2009 1-15 6-8 10 47°17°76" | 28°10'35"
0.S.Cioresti 23.10.2020 1-10 4 2 47°09'58" | 28°33'74"
0O.S.Telenesti 26.08.2008 2-8 3-4 12 47°29°24" 28°29°32"
0.S.Vatici 25.09.2020 2-4 2-3 2 47°19°39" | 28°35°52"
0.S.Cimislia 15.08.2013 5-8 3-4 38 46°30°48" | 28°45°28"

0.S. — ocolul silvic; LS. — intreprinderea pentru silviculturi; R.S. — rezervatia stiintifici; D-diametrul
tulpinii, cm; IA - Inaltimea arborelui/arbustului, m; NA- Numarul de arbori/arbusti.
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Concluzii

1. A fost efectuatd inventarierea si evaluarea populatiilor de mar paduret, alun, cires salbatic, par
paduret si corn in ecosistemele forestiere din diferite zone pedo-climatice ale republicii.

2. S-a executat pozitionarea gospodariilor taranesti si s-au colectat forme autohtone de culturi agricole
pentru evaluarea lor ulterioara si conservarea ex Situ.

3. A fost depistat faptul degradarii populatiilor speciilor pilot din cauza calamitatilor naturale frecvente
si practicarii unor activitati silvotehnice neadecvate. S-a constatat faptul disparitiei multor soiuri autoh-
tone valoroase de plante cultivate.

4. Evidentierea prezentei In comunitatile forestiere a unor forme hibride intre marul paduret, parul
paduret si genotipurile de cultura cere implementarea unor masuri urgente de conservare garantata in Situ
a rudelor salbatice ale plantelor cultivate.

Cercetdrile au fost realizate in cadrul proiectului institutional 15.817.05.15A ,,Elaborarea si managemen-
tul Sistemului national de conservare a agrobiodiversitdtii vegetale pentru agriculturd si securitatea ali-
mentard a Republicii Moldova”, precum si a Programului de Stat 20.80009.5107.11 ”Conservarea ex situ
de lunga durata a resurselor genetice vegetale in Banca de gene cu utilizarea metodelor biologiei molecu-
lare in testarea starii de sanatate a germoplasmei vegetale”, finantat de Agentia Nationala pentru Cer-
cetare si Dezvoltare.
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Abstract
The article presents data on the structural elements of the spike and the biochemical content of the
grains in newly created common wheat winter genotypes, cultivated in extreme drought conditions of
2020. It was concluded that the lines and cultivars created by hybridization and individual selection of
segregating populations are well adapted to drought and have a high nutritional value of grains which is
of great practical interest.
Key words: common wheat, genotype, populations, lines, hybridization.

Introducere

Fiind o cultura importanta pentru civilizatia umana, graul (Triticum aestivum L.) a avut intotdeau-
na un rol decisiv in economia mondiald, asigurarea omenirii cu hrand si securitatea alimentard. Totodata
boabele de grau au avantajul ca prezintd diferite alternative de valorificare, se pot fi transportate cu
usurinta pe distante mari si reprezintd o importanti sursi de schimburi comerciale pe piata mondiala. In
prezent, in lume graul comun este cea mai raspandita si cultivatd cereald pe suprafete extinse, in diverse
conditii ecologo-geografice.

Temperatura medie la nivel global a crescut in ultimele decenii si se preconizeaza sa creasca in
continuare, fiind insotitd de o frecventa mai mare a zilelor extrem de calde. Astfel de evenimente au fost
inregistrate deja in unele regiuni mari cultivatoare de grau [1]. Secetele severe care tot mai des se mani-
festd In lume, inclusiv in Republica Moldova, au un impact negativ asupra cresterii si dezvoltarii multor
culturi agricole, inclusiv a graului comun de toamna, motiv pentru care necesitatea credrii soiurilor rezis-
tente, capabile sa asigure o productivitate inaltd in aceste conditii este destul de actuala. Este de mentio-
nat ca desi graul comun de toamna este cultivat in diferite zone ecologo-geografice, conditiile secetoase
prezintd un pericol real nu doar pentru realizarea potentialului de productivitate si calitate a boabelor, dar
si pentru diversitatea geneticd a formelor create [2]. Diminuarea biodiversitatii si eroziunea genetica a
eco- si agrosistemelor sub influenta diferitilor factori nefavorabili duce implicit la pierderea unei parti
considerabile a materialului initial valoros pentru ameliorare [3, 4].

In legatura cu cele sus-mentionate, sunt deosebit de pretioase si actuale preocupdrile si eforturile
de creare a noilor forme de grau comun de toamna rezistente la factori limitativi.

Scopul cercetarilor a constat in determinarea potentialului productiv si de calitate a boabelor la
genotipurile nou create de grau comun de toamna 1n conditiile de secetd extrema ale anului 2020.

Materiale si metode

Experienta a fost montatd in conditii de camp pe terenurile experimentale ale IGFPP. Conditiile
climatice 1n care au crescut §i s-au dezvoltat plantele au fost deosebite, marcate de lipsa de zapada pe du-
rata iernii 2019-2020, primele ploi fiind doar in luna mai 2020.

Liniile L Selania/Accent, L (Select/BT 43-42) x Select, L Cubani 101/Basarabeanca, L 1/3/ M 30
si soiurile Moldova 16, Moldova 66 au fost obtinute prin hibridare si selectare individuala repetatd din
populatiile segregante.

Cantitatea proteinelor sumare in faina fin macinata a fost determinata prin metoda de microbiuretd
[6], glutenul umed — aplicand metoda clasica: spalarea aluatului cu apa salina pana la eliminarea completa
a amidonului si taratei, glutenul uscat — prin uscarea glutenului umed pana la masa constanta. Continutul
glucidelor s-a determinat cu ajutorul metodei cu antrona [5].

Analiza elementelor de productivitate a spicului principal s-a efectuat pentru 20 de spice prelevate
aleatoriu din fiecare mostra. Datele au fost prelucrate statistic in pachetul de soft STATISTICA 8.
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Tabelul 1. Elementele de structura ale spicului la genotipuri de perspectiva si omologate de grau comun
de toamna, 2020

Nr. Genotip Element de structura X My o
1 L Selania/Accent Lungimea spicului, mm 115,1+2,6 11,5
Num. de spiculete 20,9+0,3 15
Num. boabelor per spic 60,0+1,6 7,0
Masa unui bob, mg 46,1+0,9 4,0
Masa boabelor per spic, g 2,79+0,10 0,43
2 | L (Select/BT 43-42) x Select Lungimea spicului, mm 101,442,2 9,8
Num. de spiculete 19,8+0,2 1,0
Num. boabelor per spic 64,8+1,6 7,3
Masa unui bob, mg 42.2+1,20 54
Masa boabelor per spic, g 2,70+0,10 0,44
3 L Cubani 101/Basarabeanca Lungimea spicului, mm 107,3+1,1 8,0
Num. de spiculete 20,4+0,2 11
Num. boabelor per spic 57,1£0,9 7,6
Masa unui bob, mg 42,0+£2.,0 11
Masa boabelor per spic, g 2,4240,15 0,07
4 L 1/3/ M 30 Lungimea spicului, mm 117,1£1.,5 15
Num. de spiculete 21,4+0,3 0,3
Num. boabelor per spic 61,8+1,4 14
Masa unui bob, mg 43.2+1,1 1,1
Masa boabelor per spic, g 2,67+0,08 0,08
5 Moldova 16 Lungimea spicului, mm 117,3+£0,9 7,9
Num. de spiculete 21,0+0,2 1,8
Num. boabelor per spic 61,5+1,1 9,6
Masa unui bob, mg 41,2+1,0 9,0
Masa boabelor per spic, g 2,56+0,08 0,74
6 Moldova 66 Lungimea spicului, mm 113,9+1.,5 6,70
Num. de spiculete 20,6+0,3 15
Num. boabelor per spic 67,3£1,5 6,5
Masa unui bob, mg 44.5+0,8 3,6
Masa boabelor per spic, g 2,99+0,1 3,62
7 Moldova 11 Lungimea spicului, mm 111,8+1,9 12,2
Num. de spiculete 21,0+0,3 1,8
Num. boabelor per spic 56,9+1,8 11,5
Masa unui bob, mg 40,9+1,3 8,4
Masa boabelor per spic, g 2,3240,11 0,67
8 Kuialnic Lungimea spicului, mm 97,9+1,5 9,6
Num. de spiculete 19,0+0,3 1,7
Num. boabelor per spic 59,0+1,6 10,2
Masa unui bob, mg 35,7£1,0 6,5
Masa boabelor per spic, g 2,10+0,09 0,56

Rezultate si discutii

S-a constatat ca conditiile severe din iarna 2019-2020 si primavara anului 2020, au contribuit la dife-
rentierea puternica a genotipurilor de grau in baza vigorii plantelor si aspectului morfologic. Prin aprecierea
plantelor in baza de 5 trepte (1 — dezvoltare slaba .... 5 — dezvoltare foarte bund) s-a constatat o diferenta pro-
nuntata intre genotipuri, unele dezvoltandu-se atat de slab incét in cele din urma au pierit (Fig. 1).

Dupa cum se vede din datele prezentate (Tab. 1), parametrii aflati in studiu au variat in limite des-
tul de largi: lungimea spicului — 97,9 ... 117,3 mm, numarul de spiculete per spic — 19,0 ... 21,4, numarul
boabelor per spic — 55,1 ... 67,3, masa unui bob — 35,7 ... 46,1 mg, masa boabelor per spic — 2,10 ...
2,99 ¢.
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g T TES LRV 5 3 4
Fig. 1. Diferentierea genotipurilor de grau in baza vigorii plantelor (mai 2020)

Valorile medii ale caracterelor analizate (Tab. 2), in special a numéarului de boabe per spic, masei
unui bob (mg) si masei boabelor per spic (g) au fost destul de inalte pentru conditiile extreme in care s-au
dezvoltat plantele de grau, ceea ce denotd inalta adaptibilitate a genotipurilor de grau nou create la factorii
limitativi.

Conditiile ambientale influenteaza nu doar caracterul sau varianfa acestuia, dar si interactiunile
genetice intre caractere [2]. In legiturd cu aceasta, ne-am propus stabilirea legiturilor corelationale intre
elementele de productivitate ale spicului (Tab. 2).

Dupa cum denota datele obtinute, coeficienti de corelatie cu suport statistic (* - p<0,05) s-au inre-
gistrat in cazul relatiilor lungimea spicului — numdrul de spiculete per spic (0,94*), masa boabelor per
spic — numarul de boabe per spic (0,77*) si masa boabelor per spic — masa unui bob (0,88*). Deci, cel
mai important caracter — masa boabelor per spic a depins in primul rand de capacitatea de umplere a bo-
bului 1n aceste conditii extreme.

Tabelul 2. Dependente corelationale intre elementele de productivitate ale spicului

Nr. Caracter Medie o Corelatie (r
1 2 3 4 5

1 Lungimea spicului, mm 110,2 7.3 1,00

2 Num. de spiculete per spic 20,5 0,8 0,94* 1,00

3 Num. de boabe per spic 61,1 3,6 0,13 -0,01 1,00

4 Masa unui bob, mg 42,0 3,1 0,67 0,68 0,39 1,00

5 Masa boabelor per spic, g 2,57 0,28 0,55 0,47 0,77* | 0,88* | 1,00

*- p<0,05.

Continutul de proteine si gluten sunt insusiri relevante pentru culturile cerealiere paioase, deoarece de-
finesc capacitatea de panificate si calitatea produselor obtinute. In cercetrile noastre s-a constatat ci la geno-
tipurile aflate n studiu, continutul de proteine a variat in limitele 13,0 ... 15,2%, gluten umed — 37,9 ...39,9%,
gluten uscat — 12,8 ...14,8%, astfel fiind demonstrata calitatea biochimica inalta a boabelor (Tab. 3).

Tabelul 3. Insusirile biochimice ale boabelor de grau comun de toamna

Nr. | Genotip Lipide | Proteine i:?}giin (ZISL::taetn quten, Glucide

(%) (%) %) (%) calitate (%)
1 | L Selania/Accent 11 14,2 39,0 14,0 Puternic 63,7
2 | L (Select/BT 43-42) x Sel. 1,0 13,9 37,9 14,4 puternic 65,3
3 | L Cub.101/Basarabeanca 11 13,1 39,7 13,0 puternic 62,4
4 | L1/3/M30 1,0 15,2 39,6 14,4 puternic 65,4
5 | Moldova 16 1,2 15,1 39,9 14,8 puternic 62,5
6 | Moldova 66 1,0 13,0 39,2 12,8 puternic 61,8
7 | Moldova 11 (standard) 12 14,4 37,4 13,0 puternic 68,6
8 | Kuialnic (standard) 1,8 12,3 27,4 10,1 slab 70,2
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Concluzii

1. Studiul elementelor de productivitate ale spicului la 6 genotipuri nou create de grau comun de
toamna si cultivate in conditiile anului secetos 2020 a inregistrat indici destul de inalti ceea ce
demonstreaza buna adaptibilitate a acestora la factorii limitativi.

2. Prin analiza corelationala s-a constatat cd masa boabelor per spic a depins in primul rand de masa bobu-
lui, adica de capacitatea de umplere a bobului (0,88*), apoi de numarul boabelor per spic (0,77%).

3. Continutul de proteine In boabe la genotipurile obtinute a variat in limitele 13,0 ... 15,2%, gluten
umed — 37,9 ...39,9%, gluten uscat — 12,8 ...14,8% ceea ce demonstreaza calitatea biochimica
inalta a boabelor.

Cercetdrile au fost realizate in cadrul proiectului Programului de Stat 20.80009.7007.04 “Biotehnologii si
procedee genetice de evaluare, conservare si valorificare a agrobiodiversitatii”, finantat de Agentia Natio-
nald pentru Cercetare si Dezvoltare.
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Abstract
The article presents the results on the use of lines of carriers of mutant marker genes in crossings
to obtain heterotic F1 hybrids. The degree of dominance of the main traits of determining productivity (the
duration of the growing season, the average number of flowers on inflorescences, the number of fruits and
the mass of the fruit), depending on the characteristics of the initial parental forms, is shown. Combina-
tions of hybrids with a high effect of heterosis in all studied features are isolated.
Key words: tomato, heterosis selection, mutant genes, degree of domination, heterosis effect

Beenenue

B mnacrosimee Bpemsi Haubosee MPUOPUTETHHIM HANpPABICHUEM B CEIEKIMM PACTCHHM SBISIETCS
co3JlaHue rerepo3ucHbix rudpunoB. Iloa rerepo3rcom nonumaercst cBoicTBo Fi1 ruOpuaoB npeBoCcXoauTh
poauTeneld WIM JIYYIIyI0 W3 POIAUTEIbCKHX (OPM IO CTENEHH BBIPAKEHHOCTH OHUOJIIOTUYECKUX H
XO03SIUCTBEHHO-TIEHHBIX MpU3HaKkoB [1, 2, 5]. 'eTepo3ucHas MOUTHOCTh MO3BOJISET 3HAYUTEIIBHO MMOBBICUTD
aIalITUBHOCTh W TMPOJYKTUBHOCTb, YCHUJIUTHh CKOPOCIEIOCTb M APY>KHOCTH CO3PEBaHUS, MOBBICHTH
YCTOWYHMBOCTH K OOJIE3HSIM U BPEIUTEISIM THOPUIHBIX PACTEHHUH, YTO IIUPOKO OTPAKEHO B pabOTax pasHbIX
aBtopoB [1, 4, 6, 9, 10, 11, 14, 15, 18, 20 u ap.]. Muorue uccnenosarenu [1, 4, 8, 10, 12, 13, 14, 16],
OTMEUAIOT, YTO HAMOOJBIINI TeTepO3UC MO YPOXKAMHOCTH MMEIOT rudpuasl Fi, momydeHHbIE OT (QopM,
PE3KO pa3InYaroUIMXCst 0 MOP(OIOrHuecKM U OMOIOTMYeCKUM Ipru3HakaMm. buonornyeckas u, Tem Oosee
MoOp¢oJOrHYecKasi pa3HOKAUYECTBEHHOCTh  CKpelMBaeMbIX (opM  (Hampumep, paHHECHENbIX C
HO3HECHENbIMY, MITAaMOOBBIX C HEMTAaMOOBBIMM U JIp.) MpeIycMaTpuBaeT M HUX TE€HETUYECKYIO
Pa3HOPOJHOCTb, YTO M OHpenenseT 0oJiee BBICOKYIO TI'€T€pPO3UTOTHOCTh TaKUX TUOpuAOB. OddekT
reTepo3nca Mo NPOAYKTUBHOCTH U JPYTUM IPU3HAKaM OTMEYAETCs ¥ IPH MOHOT€HHOM re€TepO3UIrOTHOCTH,
KOTJla Pa3iIuyuus MEXAYy POAUTEIbCKUMH (OPMaMU HAXOJATCS B IIpeaesiaX OJHOM Mapbl aJlIebHBIX T€HOB.
@®akTel MOHOT€HHOro rerepo3uca [3, 6, &, 16], CBUAETEIBCTBYIOT B TMOJb3y KOHIIECTIIHH
CBEPX/IOMHUHHUPOBAHUS, COIJIACHO KOTOPOH I'€TE€pO3UrOTHOE COCTOSIHUE T'€Ha MMEET MPEUMYILEecTBa Nepes
€ro roMO3MrotaMu. AHAJOTMYHBIM BBIBOJ JenaeT W Jpyroi aBtop [13], yrBepikaas yro, yem OoJblle
KOJINYECTBO PELIECCUBHBIX '€HOB Y MCXOAHOM (popmbl, TeM BbIe 3¢pdexr rereposzuca. Hanbonee yacto
MOHOTHOPUIHBIA TeTepPO3UC MPOSBIIAIOT MYTAaHTHBIE T'€HbI, O0JIQJAIOIINE JIEIPECCUBHBIM JIEWCTBHEM B
TOMO3UTOTHOM COCTOSIHMH. Takyke MMeEroTcsi AaHHble [21, 22], 4TO HEKOTOpbIe XO03SHCTBEHHO-IICHHBIE
mytantHeie reHsl (hp, dg, 09® ¢S W Ap.) UMEIOT HPOMEXKYTOYHOE MPOSBICHHE B TETEPO3UTOTE, UTO
MO3BOJISIET UCIOIB30BaTh UX IMOJIE3HbIE CBOMCTBA IMpH co3gaHuu rHOpuoB Fi. DpdexT nmpomexyTouHoi
9Kcripeccuu B rerepo3urote (F1) BBISBIEH M Ui MHOTHX JPYTHX MyTaHTHBIX reHoB (S, d, ful, der, aa, aw,
aud, ro u ap.) [8, 13]. JIoMUHAHTHBI XapakTep MPOSBICHHS OOJBIIUHCTBA T'€HOB YCTOMYMBOCTH K
00JIe3HAM TOMAaTa, TaKkxke npeanosaraet 3G(HeKTUBHOE HCTOIb30BaHUE UX B CEJIEKIIMU Ha reteposuc [19].

Jis mporHo3upoBaHus 3ddexta rereposuca ciaeAyeT YUYHUTHIBaTh CTENEHb JOMHUHHUPOBAHUS
npu3HakoB. D(PdeKT reTepos3uca NposBIAETCS B KOHKPETHBIX KOMOMHALMAX CKPELIMBAHUS U, HE MOXET
ObITH TIpescKkazaH 3apaHee [16]. IToaTtomy, mpoOaeMbl TeTEpPO3UCHOM CEJIEKIMH ToMaTa MOTYT OBITh
YCIIEIIHO PELIEHbl TOJBKO JHIIb HAa OCHOBE HCIOJb30BAHUS XOPOLIO M3YYEHHOTO pPa3zHOOOpa3HOro
ucxoaHoro Marepuana. OcoOyr0 3HAYUMOCTH B 3TOM IUIaHE MPUOOPETArOT 00pa3ilbl C OINpeneIeHHBIM
TeHETUYECKUM KOHTPOJEM U BBIPRKEHHBIM (EHOTUIMHUYECKUM 3(P(PEKTOM NpOSBICHHUS CEIEKIIMOHHO-
LEHHBIX MPU3HAKOB, B TOM YHCJI€ YCTOMYMBOCTH K aOMOTHYECKUM cTpeccaM. MIMEHHO H3yueHUIo 3THX
BOIIPOCOB B IPOLIECCE CO3IAaHUS MCXOIHOTO MaTepuaja M IMpH MoA0Oope map Ui CKPELUIMBaHHUS HaMH
yaenseTcsi 0co00e BHUMaHUE.

[lenbto uccrnenoBaHU OBLTO HM3yYEHHE POAUTEIBCKUX (OPM, SBISIIOIMIMXCS HOCHUTEISIMH pAla
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MYTaHTHBIX MapKepHBIX T€HOB M TMOpPHIOB F1, MONydYeHHBIX Ha UX OCHOBE, IO XapakKTepy MPOSBIICHUSI
HEKOTOPBIX XO3AHCTBEHHO-LIEHHBIX IIPU3HAKOB — IPOAODKUTEIBHOCTD BEreTallOHHOIO NEPHOAA, YUCIIO
IIBETKOB, KOJIMYECTBO 3aBSA3aBIINXCA IUIOI0B, CPEAHAS Macca IUIoJa U OCOOEHHOCTEH UX HaceOBaHUs B
3aBUCUMOCTH OT XapaKTEPUCTUK UX POAUTEIIbCKUX.

MarepuaJjbl 1 METOIbI
HcxomHbIM MaTepuanom sl TOTy4eHus: THOpuIoB F1, CIy)KuiiM BCECTOPOHHE M3YYCHHBIC JTMHUU C
pasHBEIM Ha0OPOM MYTaHTHBIX MapKepHbIX reHos: — JI 8 (sp*, u, nor), 111 (ssp, nor, u, hp-1, j-2), JI 11069
(sp*, u, nor, Tm-22, Is, j-2), JT 1185 (dw), JI 28 (sp, Mi, gs, Tm-2, rin), Mo 443 (Is) u Mo 632 (ag, h,t, 1, u,
pl, 1), a Tak:ke BBICOKOIPOIYKTUBHBIC copTa U auHUU — MaKrista, Stefani, ®aken. JI 1185, JI 135.

PaGora BBHIMONHSIACH B HECKOJNBKO JTamoB: | — W3ydeHWE, aHaIW3 M BBIJCICHUE JIOHOPOB
BaXHEHIIINX MPU3HAKOB; 2 — MPOBEICHNE CKPEIIMBAHUM MKy (popMaMH C TeHETUYECKH KOHTPACTHBIMU
npu3HaKaMu; 3 — U3ydeHUe XapaKkTepa HaclleOBAHUSI MPU3HAKOB.

AnHanmu3 0coOEHHOCTEH HAaClIeOBaHUS TAaKWX MPU3HAKOB Kak: MPOAOJDKUTEILHOCTh BEreTalliOHHOIO
MIEPUO/Ia, YMCIIO IBETKOB, KOJMYECTBO 3aBSI3ABIIUXCS IUIOAOB, CPESIHSSI Macca IUIOa TPOBOAWIA Ha 8
MEKMYTaHTHBIX, MyTaHTHO-COPTOBBIX M COPTO-TMHEUHBIX THOpUIHBIX KoMOuHarmsax F1:— JI111 x JI 11069;
JI111 x MaKrista; JI 111 x JI 1185; JI1185 x MaKurista; JT 111 x daxeir; JI 111 x Mo 443; JI8 x JI 11069;
Stefani x JI 135, ®aken x Mo 632, JI28 x JI 111. PacreHust HCXOAHBIX POAMTEIBCKUX (hopM u rHOpUIoB Fi,
MOJTYYCHHBIX HAa WX OCHOBE BBIPAIIMBAIM B YCIOBHAX OKCIICPUMEHTAIBHOIO TIIOJII HMHCTHTYTA.
®deHonornyeckre HabMIOACHUS U YUEThl POBOIMIN TI0 OOLICTIPUHATHIM I KYJAbTYPhl TOMaTa METOHKAM
[7, 17]. Onpenensimu crenens nomuauposanus (hp) [3] u Bemmuunny 3¢ dexTa rereposuca [6].

PesyabTaTel H 00cyxKI1eHUE

AHanu3 xapakTepa HAacJelIOBaHUS IMPU3HAKA «IIPOJOJLKUTEIBHOCTh BETETAIMOHHOTO MEPUOIa)
ruOpunamu F1, TONMyd9eHHBIMH OT CKpEUIMBAaHUS IBYX (HOpM, KOTOPBIE SIBISIOTCS HOCHUTENSIMH T€HOB
JIXKKOCTH «NOT ¥ riny MOKa3al MoJIoKUTeIbHOE cBepxaomuaupoBatnue (hp =+1,1...1,8) y Bcex rubpuion
¢ ux yuyactueMm. [Ipu ckpeummBaHUM 3THX K€ JIMHUWA C pPaHHECHENbIMU M CPEIHECHENbIMU COPTOBBIMU
dopmMaMu 3TOT HPU3HAK HACJIEAYeTCs IMO-pa3HOMY, OT MPOMEXKYTOYHOI'O C OTKJIOHEHHSIMHU B CTOPOHY
OTPULATENIBHOTO HWJIM TOJOXKUTEIBHOTO  JIOMUHHPOBAHUS O CBEPXJIOMUHUPOBAHHS B CTOPOHY Kak
MOJIOKUTEIBHOT0, TaK ¥ OTpULIaTedbHOrO (Tabmd. 1).

Onpenenenrie CyOKOMIIOHEHTOB Yposkasi (UHCIIO I[BETKOB, KOJIMYECTBO 3aBA3ABIINXCS IJIOJIOB, CPEIHSIS
Macca Iioza) y poautensckux ¢gopm u rudpunos Fi, u xapakrep nx Hacnenosanus (hp) rubpugamu Fi
MHIMBUIyaIbHO TIOKa3all, YTO YUCIO YBEMKO8 Ha 00HO coysemue ObUIO pa3HbIM. Hampumep, y Bcex
koMOMHanmii F1 ¢ yuacTmeM JMHUIM HOcUTenel TE€HOB JIEKKOCTH JTOT MPHU3HAK HACIeAyeTcss OT
POMEXKYTOYHOTO 10 cBepxaomunuposanus (hp = +0,02...+1,1). ¥ ocranbHbIX KOMOMHAIMI UMEET MECTO
otpuniarenbioe gAomuaupoBanne (hp = —0,12) u cBepxpomuuupoBanue (hp = —3,0). AHaJIOTHYHBIC
pe3yiabTaThl moydeHsl W mo komOwmHarmu JI111 x  MakKrista. TlonoxkuTenbHOe JAOMUHMPOBAHUE |
CBEPX/IOMUHHUPOBAHHUE 10 JJAHHOMY INPU3HAKYy OoTMeuaeTcs y KoMmOuHaumii rudpumos F1— JI 28 x JI111 u
JI111 x Mo 443. Yucso mBeTKOB Ha COIBeTHH (B cpeaHeM mo 6-tu uzydennbiM) y Fi: c. Stefani x JT 135 u c.
@aken x Mo 632 Hacie0BajIoCh [0 THUITY OTPULIATENBHOTO CBEPXIOMHHUpOBaHMs (Taba. 1). OTo yka3biBaeT
Ha TO, YTO HAcCJeI0OBAHUE JAaHHOIO MpHU3HaKa TMOpHIAMU 3aBUCUT MCKIIOUUTEIHHO OT OCOOEHHOCTEH,
UCIIOJIb30BAHHBIX B CKPEIIMBAHUSIX POAUTEIBCKUX (OpPM.

WHnuBunyanbHbI aHAIM3 MPU3HAKOB — YUCIO 3A6A3ABUUUXCA NI0008, U UX CPEOHss macca TpU
BBIpAIMBaHUM THOpUI0B F1 U MX poauTensckux GopM B TPH pasHbIX rojia MO3BOJIMI BBIIBUTE OCOOEHHOCTH
ux nposeienus. Hanpumep, B komOunanmu rudpuga JI 111 x JI 11069 3aBs3piBaHue MII0A0B LUIO MO THITY
nonokutensHoro nomuHupoBanus (hp = + 0,95), konM4ecTBO 3aBSA3aBIIMXCS IUIOJNOB HAa 3THX COLBETHSIX
pPaBHO IOKA3aTeN0 JIy4lIero pojauresns. B naHHOM KOMOMHAIMM BBICOKMM Te€Tepo3uC OTMEYaeTcsl U 10
cpenHeit Macce, koadduiieHT HacnenoBaHus coctapiseT +2,00. AHaloruyHble JaHHbBIE (MIOJO0KUTENBHOE
JOMHUHHUPOBAHHUE U CBEPXJIOMHUHHUPOBaHKE) OTMeUeHb! 1, y komOuHarmu JI 111 x c¢. MaKTrista, JI28 x JI111,
JI111 x Mo443 (hp = +1,05, +0,90, +0,70 uucio 3aBs3aBmmxcs mwionoB u hp = +1,37, +1,2 u +1,4 cpennsis
Mmacca I10/1a, COOTBETCTBEHHO). ClieioBaTeNbHO, Yy 3TUX THOpHUIOB F1, BHICOKUI TeTepo3nc UMeeT MECTO Kak
M0 YHCITY 3aBsI3aBIIUXCS TUIONOB, Tak W cpemHedl mx macce. Camplii BBICOKHI 3((eKT rereposuca o
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TOBAapHOCTH IUI0/I0B oT™MedeH y rudpuaa JI111 x MaKrista, a Takxke B Ipyrux rMOpHIHBIX KOMOMHAIMAX C
ydactueM jiuaun 111.

V ocranpubix koMOunarmii Fi: JI111 x JI 1185; Stefani x JI 135; JI 111 x c¢. ®aken BBISBIEHO
BBICOKOE MOJIOYKHTEIBHOE CBEPXJOMHUHUPOBAHKE M IOMUHUPOBAHKE M0 YHCITY 3aBsi3aBiIuxcs miooB (hp
= +1,05, +1,05 u +0,20 cOOTBETCTBEHHO) M OTPULIATEIBHOE TOMHUHHMPOBAHHE 10 NPU3HAKY «CPEIHSA
macca mioga» (hp = - 0,37; — 0,30; — 0,60). To ectb Mo 3THM KOMOMHANUAM F1, reTepo3uc mposBisieTcst
TOJIBKO TIO 3aBSI3BIBAHUIO TUIOJIOB.

Bbicokoe oTpHIIaTeIbHOE CBEPXIOMUHHPOBaHKE (enpeccusi) mo u3ydeHHbim npusnakam (hp = — 3,0
YHCIIO IIBETKOB Ha pacteHunu; hp = — 1,86 konmMvecTBO 3aBs3aBIIMXCs MI0J0B; p = — 2,38 cpennsis macca
moa) orMeueHo y ruopunaa F1 ot komOunarmu c. @aken x Mo 632.

Tabmuua 1. Xapaktep Hacnenosanus (hp) HEKOTOPBIX X035 CTBEHHO-IIEHHBIX IPU3HAKOB
rubpuaamu F1 Tomara

ITpu3Haky u cTenens ux qoMuanpoBanus (hp)
I'uGpunsr Fy IIponosKUTEeNbHOCTD Yucio YHCJIO 3aBA3aBIINXCS Cpennsist
BETETAI[HOHHOTO I[BETKOB Ha | IUIOJIOB HAa PAaCTEHUHW | Macca Iuioja
nepuoJa pacTeHuu
JI111 x JI11069 +1,1 + 0,02 + 0,95 +2,0
JI111 x c. MaKrista -1,0 + 0,40 +1,05 + 1,37
JI111 x JI1185 + 0,64 + 0,48 +1,05 -0,32
J8 x JI11069 +1,4 -1,31 + 0,02 -0,68
c. Stefani x JI 135 -0,87 -1,33 + 0,80 -0,3
c. @aken x Mo 632 -1,5 -3,0 -1,86 -2,38
JI28 xJI111 + 1,86 +0,76 + 0,90 +1,2
J111 x daken +0,12 -0,12 + 0,20 -0,60
JI111 x Mo 443 +1,8 +1,1 + 0,70 +14

VY naHHOW KOMOMHAIIMU AETPECCHs MO XapaKTepy MPOsSBICHUS U3YUYEHHBIX MPU3HAKOB ObLIa CTAOMIBLHO
BBIpa)KeHHOI\/’I B TpHU pa3HbIX roga ux UCCICAOBAHUS. BGPOSITHO, 9TO CBA3AHO C HJ'ICfIOTpOHHI:IM BIINSAHUEM
OoutbIllero 4mciia MyTaHTHBIX TeHoB (ag, h, t, I, u, pl, 1g), HocuTensIMH KOTOPBIX SIBISETCA MyTaHTHASA
dbopma Mo 632.

BriBoabI
CreneHb JOMHHHUPOBAHUS MPU3HAKOB OIMPEIEIAIONIMX YPOBEHb MPOJYKTUBHOCTH y rHOpuaoB Fi,
MOJIyYEHHBIX C yJacTHEM JIMHUI HOCUTENIel MyTaHTHBIX MapKkepHbIX reHoB Tomara (JI111 x JI11069, JI28
x JIT11, JIT11 x Mo443), okazajncs 3HaYUTEIbHO BBIIIE, YEM Y MyTaHTHO-COPTOJIUHEHHBIX THOPUIOB F1.

HaubGonpmmii >¢dext rerepo3uca OTMEUEH MO MPHU3HAKY «UHCIO 3aBSI3aBUIMXCSA  IUIOAOBY»
NPaKTUYECKH 110 BCEM U3yYCHHBIM TubpuiamM Fi, 3a uckimoueHrneM rudpuHoi komOouHaun — c. daken
x Mo 632, rie B KayecTBE MAaTEPUHCKOIO KOMIIOHEHTa HCIOJIB3YEeTCSI MHOTOMAapKepHas MYTaHTHas
dopma 632. CrabuIbHO BbIpaKEHHAas JEMPECCUs MO XapaKTepy MPOSBICHUS W3YUYEHHBIX NMPU3HAKOB Y
JAHHOTO Tudpua, BEPOSTHO, CBA3aHA C IUICHOTPOIHBIM BIMSHHEM OOJIBIIETO YHMCIa MYTaHTHBIX I'€HOB
(ag, h, t, I, u, pl, Ig), HOCHTENIEM KOTOPBIX OHA SBISETCA.

[ToBbImIeHHast MPOIYKTUBHOCTD B KOMOWHanusx ruopuaos F1— JI111 x JI1185, c¢. Stefani x JI135,
J111 x c. Paken u JI8 x JI11069 nocturanack 3a c4eT yBEINYEHHsI KOJIMUYECTBA 3aBS3aBIINXCS TUIO0B
OT YMCJIa [IBETKOB Ha COLIBETUSX.

Camblii BeIcOKHH 3 peKT reTepo3uca o TOBApHOCTH T1040B oTMeueH y rudpunaa JI111 x MaKrista,
a TaKk)Ke B IPYTUX THOPHIHBIX KOMOMHAIUAX ¢ ydacTheM JuHuu 111.

HccnenoBanus mnpoBeneHbl B pamkax mnpoekta I'ocymapcrBenHoi Ilporpammsr 20.80009.5107.11
”JITUTeTbHOE COXpaHEHHWE TEHETHYECKHUX PEeCypCcoOB pacTEeHHWW B TeHHOM OaHKE C HMCIOJb30BaHUEM
METO/I0B MOJICKYJISIPHOM OHMOJIOTHH B TECTUPOBAHHM COCTOSHHS 30POBBSI PACTUTEIHHON 3apOABIIIEBOM
ma3Mbl”’, puHancupyemoit HanmonansaeiM AreHTcTBoM o MccnenoBanusim u Pa3suturo.
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PASHOPOJHOCTb MYTAHTHOM KOJIJIEKIIMU TOMATA
1O TUITY POCTA U TABUTYCY PACTEHUM

Maxoseti M J]., I'ans A. 1.
Hnemumym eenemuxu, gpusuonocuu u 3auwumst pacmenutl, Kuwunsy, Pecnyonuxa Monodosa
e-mail: milania.makovei@igfpp.md

Abstract

The article presents the results of studying a mutant collection of tomato by the nature of the man-
ifestation of such economically valuable traits as the type of growth and habit of plants. Shown high dif-
ferentiation between mutants samples, 6 varieties were identified by the type of plant growth: 1. indeter-
minate (32.2%), 2. semi-determinant (10.4%), 3. determinant (33.6%), 4. super-determinant (15.6%), 5.
dwarfs (21.7%), and 6. columnar (0.008%).
Indeterminate and determinant types are subdivided into subtypes: a) indeterminate ordinary and indeter-
minate standard; b) determinant ordinary and determinant standard. Of greatest practical interest are the
genotypes belonging to the 1, 3 and 5 groups.

Key words: tomato, collection, mutant forms, type of growth, plant habit.

Beenenue

M3MeHeHMe KMMaTa U BUPYCHbIE SMU(UTOTUH, KOTOPbIE UMEIOT MeCTO B MoJ10Be 3a ociIeHIE
TOJbl, TPHUBOJAT K HMHTEHCHBHON T'€HETWYECKOH 5pO3MM KyJIbTYphl TOMaTa, COOTBETCTBEHHO €Tro
IPOM3BOJICTBO TPEOYET HOBBIX MOJIXOAOB K CEJIEKLIMOHHOMY IIPOLIECCY, PE3yJIbTATOM KOTOPOIO SIBJISETCS
co3naHue OoJyiee COBEPIIECHHBIX M aJalTHBHBIX COPTOB M TETEPO3UCHBIX THOpHIOB. DPPEKTUBHOCTH
CO3/laHus TakuX (opM BO3MOXKHA NpPU AKTUBHOM BOBJIEYEHMHM B CEJCKLMOHHBIA MpPOLECC HOBBIX
WCTOYHMKOB 3apOoJbIeBON IasMbl. OJHMM H3 BO3MOXKHBIX ITyTEH pemeHwsl AaHHOW MpOOIeMBI
SBJISIETCS UCIOJIb30BAHUE B CEJIEKIIMOHHBIX TPOrpaMMax MyTaHTHBIX (opM Tomata. HekoTopsiM aBTOpam
[2;3;7;8] ynamoch SKCIEPUMEHTAIBHO IIOKa3aTh, YTO MYTaHTHbIE T€Hbl 00]aJal0T TPOMaTHBIM
HNOTEHIMAJIOM  XO3IHCTBEHHO-IIEHHOW KAayeCTBEHHOW W3MEHYMBOCTH, CIIOCOOHOM  3HAYMUTENIBHO
pacIIMpuTh TEHETUYECKH JeTEPMUHUPOBAHHBIE PAMKHU KOJMYECTBEHHBIX PU3HAKOB.

VIMeHHO TOMAT sIBIII€TCSl TOM KJIacCHYeCKOH KyabTypoil, B (pOPMHPOBAHUU KOTOPOTO OIPOMHYIO
POJb CHITpAJI MYTalMOHHBIN Tiporiecc. CIIOHTaHHBIE MYyTAIlMH COMPOBOXKAAIH IBOIIOIMOHHOE Pa3BUTHE
9TOM KyJIbTYpbl Ha NPOTSDKEHUHM €ro cymiecTBoBaHUs. OJHAKO, 3aKpeIuIeHHEe B MOMYJSALUHM pPAaCTeHUM
MyTalid, Ja)ke OMOJIOTHYECKH IOJIE3HBIX, 0€3 COXPAHSIOIIEr0 BO3JCHCTBUS CO CTOPOHBI YeIlOBEKa
NPECTaBISIETCS MAIOPEANbHBIM, Yalle Takue (JOpMbI HUBEIHPYIOTCSI €CTECTBEHHBIM 0TOOpoM. [ToaTomy,
JUI COXPaHEHMs W AaKTHUBHOTO BOBJICYEHUS MX B IPOLECC pEIIeHUs MpoOJieM, CTOSIMUX Mepen
TeHETUKAaMH M CEJEKIIMOHEpaMH HeoOXoauMo Oojiee TIIyOOKOe HM3yYeHHE MYTAaHTHBIX KOJUIEKIUH W
JIpYTruX KyJnbTyp. A 3HAYUT, MpOLEAypa ONMUCAHUSA U OLIEHKH MMEIOIIMXCS T'€HETHUECKUX PECYpCOB M
MOCTYMAIOMIETO0 MaTepuajja, ero MOIACp)KKa W PENpONYKIHS SBISIFOTCS OJHUM W3 Ba)KHEHIINX
HalpaBJIeHNUH COBPEMEHHBIX UCCIICIOBAHUI.

Hcxons u3 3T0TO, HAMU OBLIA TOCTABJIEHA 33/a4a M3yYUTh T€HETHYECKHH MOTEHIIMAT MYTaHTHBIX
dopm TOomara dyepe3 (HEHOTUIUYECKYIO BBIPAKEHHOCTh IO LEIOMY pAay MOp(hoOHOTOTHYECKUX H
XO3SICTBEHHO-TICHHBIX TPU3HAKOB. B IaHHOW cTaThe MpeACTaBICHBI PE3yNbTaThl OIEHKH KOJUICKIIUU
MYTaHTOB TOMaTa U3 J1ab0paToprun TeHETUYECKUX PEeCypcoB pacTeHni HCTUTYTa reHeTUKH, (PU3NOJIOTHH
W 3aIIUTHl PacTeHUH MO THITy POCTa pacTeHWi M WX radutycy. [lomydeHHBIE pe3yiabTaThl TO3BOJIST
IeJICHANpPaBIEHHO HCIOJNb30BaTh HX B KAyeCcTBE HCXOAHOTO MaTepuala IpH pPEUIeHWd 3a/1ad
MPAKTUYECKOU CEJICKIIUH.

MarepuaJibl 1 METObI
B wuccrnenoBanuss Obutr BoBIeYeHBI 150 MyTaHTHBIX ()OpM TOMaTa pPa3HOrO TEHETHYECKOTo H
reorpaueckKoro MPOMCXOXKICHHUS, TOJYUYCHHBIE TIOJI BO3JCHCTBHEM OOJYYEHHUS M HCIOJb30BAHUS
XUMHUYECKMX MYTareHOB, YUYEHBIMH W3 pa3HBIX CTpaH Mupa. OTU (GOpPMBI TPEACTABISIIOT COOOM
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¢duznonornuecku cinadble JKU3HEHHBIE O00pa3lpl, HEKOTOPHIE TPYIHO BOCIPOU3BOAUMBI, HMEIOTCS
TEHOTHIIBI CO CJIOKHOCOYETAEMBIMHU MPU3HAKAMH, & TAK)KE LENbIA Psii POPM ¢ KOMIUIEKCHBIM COYETAaHUEM
MPU3HAKOB, TMPEJCTABISIONINX HWCKIIOYUTEIBHBIA HWHTEPEC U HCIOJIB30BAaHHUS B  CEJICKIIMOHHO-
TCHETHYECKUX TpOorpamMMmax Uil PEHICHUs 3a1ad, CTOSIIMX Iepea (YHIAaMEHTAILHOW W TPHKIAIHON
HayKoi. PacTeHHs MyTaHTHBIX JHHUN TOMara BHIPAIMBAIM HA KCIIEPUMEHTAILHOM IOJIE MHCTUTYTA B
OTKpPBITOM TpyHTE (B pasHbie Tojbl -2011-2019) mo oOmenpruHATON METOIUKE I KYJIbTYphl ToMaTa. Jlis
u3ydeHus 1 auddepeHnuanu ux mo TUIy POcTa U rabUTyCy pacTeHUN MPOBOJIWIIM TACCUBHBIA CKPHHUHT
C HUCIOJIb30BaHnEM MeEKIyHapOIHOTO AecKpuIrTopa aas poaa Lycopersicon Tourn [10].

Pe3ysabTarsl M HX 00Cy:KIeHHE

3HAUYMMOCTh MCCJICZIOBAHHM, HAMpPABICHHBIX Ha OINPEACIICHUE >MXU3HEHHOTO CTaryca pacTeHHs
KaXX/I0r0 KOHKPETHOT'O F€HOTHIA, OT KOTOPOTO 3aBUCST BCE (PU3UOJIOTHUECKUE, OMOXUMHUUECKUE TIPOIIECCHI
U B KOHEYHOM MTOT€ XapaKTep MpPOsBICHUS MPU3HAKOB, OIMPEACISIONIUX MPOIYKTUBHOCTD, SBIISETCS
OTIIPaBHBIM TYHKTOM JJIs1 JajJbHEHIIEro HCIOJIb30BaHUSI MX HEMOCPEICTBEHHO MPU CO3JAHHWU HOBBIX
coptoB 1 THOpUOB. O BaKHOCTH 3TOr0 dTana padbot B cenekiuu H.M. BaBuinos mucan — «Cenexinonepa
KaK WH)KEHEpa MHTEPECyeT CTPOUTENbHBIA UCXOIHBIA MaTepuam. Y CHeX CeleKINH, KaK MOKa3bIBaeT BECh
MUPOBOU OIIBIT, B 3HAYUTEIHLHOW MeEpe OINPENeisIeTCs NMPAaBUIBHBIM BBIOOPOM ITHX HCXOMHBIX (OPM.
[TosToMy, 0coboe BHMMaHUE HaMHU ObUIO YAEJICHO M3YyYCHHUIO XapaKTepa U CTENEeHH MPOSBICHUS TaKUX
MIPU3HAKOB KaK - TUI POCTa U TadWTyc pacteHuid. Mopdororndeckue pa3inyusi, BOSHUKIINE B IPOIIECCE
SBOJIIOIIUYU TOMATa B OINPEICIICHHBIX YCIOBUIX, KOPEHHBIM 00pa3oM Mepeonpeaeiiu cOpMUPOBABIITYIOCS
MOJIE]Ib TOMATHOTO pacTeHHs. Pa3HOPOMHOCTh KOJUICKIIMU IO THITYy POCTa PACTCHUH W WX TaOUTYCy
JIETEPMUHUPYETCS CIIEAYIOIIEN TPYIIIOi MyTaHTHBIX TEHOB - SP™, SP™, P, ssp, br, com, sd, d, dd, bls, wn u
np. [lepBoHauanbHO ISt KyJIBTYphl TOMaTa XapakTepHbIM ObLT MHIACTEPMUHAHTHBIN THIT pocTa. [losiBieHue
apyrux (GopM — JETepMHHAHTHBIX, CYNEPACTEPMHUHAHTHBIX, IITaMOOBBIX, KapJIMKOB - SIBIISETCS
pe3yNbTaTOM Hauajga XO3SMCTBEHHOM NeATeIhbHOCTH 4esoBeka. HekoTopeie aBTOphl [4] monararoT, 4TO
UCTOpUS OKYJIbTYPUBAHUS PACTEHUH M WX YIy4YIIEHWE Ha TPOTSHKEHUHM CTOJETUH - 3TO B OCHOBHOM,
WCIOJIb30BaHNE TeHHBIX MyTanuid. Vcxons W3 3TOro, MyTaHTHBIE KOJUICKIIMM HE TOJIbKO TOMaTa, HO U
JIPYTUX CEeNbCKOXO3SHCTBEHHBIX KYIbTYp, MPEACTABISAIOT OOJBIION UWHTEpeC M  CEeNEeKIIMOHHO-
TeHETUYECKUX MCCIIEIOBAHUMN, B TOM YUCIIE JIUISl MPAKTUYECKOU CEICKIUH.

[IpoBeneHHass HaMU OLIEHKAa M BCECTOPOHHUM aHAJIU3 MYTAHTHOM KOJUIEKIIMU BBISIBUI BBICOKOE
pa3HoO0Opa3ue TeHOTHUIIOB, KaK 10 TUITY POCTa PACTEHHH, TaK M MO WX Ta0UTYCy B COUYETAHUHU C Pa3HbIM
HAO0OpPOM  CJIO)KHOCOYETAEMBIX TMPU3HAKOB BHYTPU OJHONH KOHKPETHOM MYTaHTHOH  (OPMBI.
WHIETEPMUHAHTHBIA THI POCTA, KOTOPBIM KOHTPOJMPYETCS TE€HOM SP’, ¥  XapaKTepu3yeTcs
HEOTPaHUYEHHBIM POCTOM, UMenu 37 MyTaHTHBIX popm: - Mo 24, Mo 56, Mo 74, Mo 120, Mo 122, Mo
137, Mo 162, Mo 163, Mo 166, Mo 311, Mo 316, Mo 324, Mo 328, Mo 334, Mo 377, Mo 460, Mo
463, Mo 489, Mo 509, Mo 547, Mo 585, Mo 588, Mo 600, Mo 722, Mo 724, Mo 738, Mo 759, Mo
762,Mo 787, Mo 952, La 2644, La 3013, La 3535, La 3539, La 3616, La 3770. VY pacreHuii JaHHOTO
THUTIA BBICOTA 3aKJIaJKH mepBoro cousetus Haa 10 - 13-bIM TUCTOM, COIBETHS YepEAyIOTCS CTPOTO Yepes
KakJple TpH JucTa. Beigeneno 39 dopm, xapakTepu3yronmxcs: 1eTEPMUHAHTHBIM (SP) TUIIOM pocTa -
Mo 61, Mo 158, Mo 316, Mo 341, Mo 343, Mo 350, Mo 385, Mo 395, Mo 396, Mo 409, Mo 421, Mo
442, Mo 443, Mo 451, Mo 466, Mo 533, Mo 534, Mo 558, Mo 564, Mo 576, Mo 584, Mo 589, Mo 593,
Mo 598, Mo 600, Mo 634, Mo 637, Mo 640, Mo 649, Mo 762, Mo 791, Mo 794, Mo 835, Mo 851, La
1563, La 2802, La 2999, La 3608, La 3738. JlerepMHHAHTHOCTh KOHTPOJUPYETCS OJHUM PEIIECCUBHBIM
reHoM (Sp). OCHOBHOM OTIUYHUTENIBHBINA MPU3HAK AETEPMUHAHTHBIX TOMATOB, 3TO TO, YTO POCT OCHOBHOTO
nobera y 3Tux ¢GopM MpeKpamaercs mociae oopazoBanus 4-5 COIBETHM, KOTOPHIE 3aKJIaIBIBAIOTCS Yepe3
1-2 mucta. OTKpBITHE OETEPMUHAHTHOCTH, CHOCOOCTBOBAJIO CO3JaHUIO COPTOB HOBOTO MOKOJEHHUS,
KOTOpBIE B HACTOSIIIEE BpEeMs SIBIISIOTCS CaMOW MHOTOYMCIIEHHOMW TPYIIIIONH B MUPOBOM M OT€YECTBEHHOM
COPTUMEHTE. DTO SIBISIETCS MPUMEPOM TOTO, HACKOIBKO d(DPEKTUBHBIM C MPAKTUYECKON TOUYKU 3pEHUs
MOTYT OBITh MOP(OJIOTHUECKUE N3MEHEHHS CTPYKTYP PACTEHUS, CBSI3aHHBIE C MYTaIlUsIMHU.

Hapsiny ¢ umuperepMuHaHTHBIM (SP*) W JeTepMMHAHTHBIM (SP) THIAMH pocTa B Jureparype [6]
MMEETCs ONMCAHUE PACTEHHUI ToMAaTa C TOJIYAETEPMUHAHTHBIM (SP¥) U CyIep-1eTepPMUHAHTHBIM TUIIAMU
pocta (ssp). IlomyneTepMHHAHTHBIN THIT POCTa B KOJUIEKLIUH UMenu 12 MmyTtaHTHBIX ¢popm - Mo 136, Mo
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147, Mo 341, Mo 432, Mo 446, Mo 544, Mo 620, Mo 723, La 1159, La 2529, la 2921, La 3179. Dto
CpPEIHEPOCHbIE paHHECHeNble pacTeHus, KOoTopble ¢opMupyoT B oauH crebenb. Kuctu y HHX
3aKknaapBaloTcst B 1,5 pasa wame, uyeM y UHAETEpMUHAHTHBIX (opMm. Poct rmaBHOro credmns
MPOJI0HKAETCS UTUTENbHOE BpeMsl M 3aKaHuMBaeTcs corBeTreM. Ha ocHoBHOM cTebie dopmupyercs 6-8
u naxe 10 cousernii. Couperus 3akiaapBatoTcs yepes 2-3 nucra. [lepBoe couBeTne 3aKkiaabIBacTCs Hajl
9-11 nucrom. IlomynerepMuHaHTHBIE (POPMBI, XOTb U OTHOCSTCS K TPYIIE C JTETEPMUHAHTHBIM THUIIOM
pocTta, MPaKTHYECKH PACTYT KaK pacTeHUs MHIETEpMHUHAHTHOro Tumna. COOTHOIIEHHE BETeTaTUBHOM
Macchl M IUIOJOB Oojee OiarompusTHoe, Onarojmapss 4emy B IMOCIEJHHE TOJbl OHU TMOJYYHIIU
IpeArnovYTeHue y pepMepoB U JHOOUTENEH U IUPOKO HCIIONB3YIOTCS B MOJI0BE MPH BBIPAIIUBAHUHU 101
IUICHOYHBIMU YKPBITUSMU HHTEHCHBHOro THMa. VX mpeumyiiectBo 3akitouyaeTcss B (HOpMHUPOBAHHUU
OoJbIIET0 YHCa IUIOIOBBIX KHCTEH Ha «IIOJIE3HOM 4YacTH CTeOis», YTO IMO3BOJIIET ONTHUMAIIBHO
UCIOJIb30BATh IUIOMIA b TETUIUII.

CynepaeTepMUHAaHTHBIM THUIIOM POCTa XapakTepusyrorcsa 18 myraHTHbIX JquHUNA - Mo 36, Mo 63,
Mo 113, Mo 248, Mo 406, Mo 518, Mo 519, Mo 561, Mo 562, Mo 565, Mo 638, Mo 670, Mo 776, Mo
779, Mo 900, Mo 917, Mo 918, Mo 922. D10 pacTeHusi ¢ CHJIbHO YKOPOUEHHBIMU MEXIO0Y3JIUIMH, OJTUH
3a IPYTUM YepeayromuMucs couBeTusaMu. @OopMHUPYIOT Ha OCHOBHOM cTebiie Bcero 2 - 3 colBeTHs, mna-
CBIHKH OOpa3yroTcs, KaKk MPaBHJIO, M3 Ma3yX HIKHUX JIHCThEB. Bece moberu, B TOM 4Mcie ma3yniHble,
ObICTPO 00pa3yroT coUBETUA U (HOPMHUPYETCS CUIBLHO PA3BETBICHHBIN, HO HEOOBIION KOMITAKTHBIN KYCT.
@opMbI TAaHHOH TPYMIIBI CaMble CKOPOCIIEINbIE, a OT/Aa4a ypoxKasi MPOXOJUT OYeHb WHTEHCUBHO. Pa3Ho-
oOpa3zue 1o (opmMe KycTa B OCHOBHOM CBSI3aHO C Pa3MEpOM PACTEHUs, YUCIOM OOKOBBIX MOOETOB, KOH-
TPOJIUPYEMbIX F'eHOM IS, U cTenenbio ux passeTBieHus (Cg, bu, atn). OcoOyto rpymiy B KOJUICKIIMU TIPE]I-
CTaBJISIIOT (OpMBI ¢ MyTAaHTHBIMH TeHamu SSP, br, com, sd, d, dd, bls, moBbimaronKMU KOMIAKTHOCTb
pacteHus. DT (OPMBI MPEICTABISAIOT COOOH CBOCOOPA3HBIM THUI PACTEHUS: JUCThS UX OTIMYAIOTCS TO-
BBIIIEHHOM MJIOTHOCTHIO, UMEIOT 00Jiee TEMHYIO OKPACKy U CHJIBHO CMOPILEHHYI0, TOQppUpOBaHHYIO MO-
BEPXHOCTh. OJTO HOBas >KU3HEHHas ¢opma ToMaTta, CGHOPMHPOBABIIASCI B pe3yiabTare Mopdo-
OHMOJIOTHYECKHX TMpeoOpa3oBaHUi, O0YCIOBICHHBIX M€HETHUYECKUMHU (MYTAallMOHHBIMU) HU3MEHEHHUSIMH B
reHome. B pe3ynbprate BCECTOPOHHETO M3yYeHHS M aHAIM3a KOJUICKIIMA MYTaHTOB TOMAaTa BBISBICHBI 25
¢dopM, KOTOpble 0ObEAMHEHBI cepUell MyTaHTHBIX T€HOB, MMEIOLINX CXOJHOE (PEHOTUITNYECKOE MpPOsIBIIE-
uue. K uum otnocsarcs: Mo 305 (d, aw, wn); Mo 308 (c,l,d,a); Mo 331 (br, ch); Mo 372 (dd, ven); Mo
378 (dd, c, aa, I); Mo 385 (br,wt); Mo 392 (coa); Mo 500 (Wo™;d; aw; o; r; mn-2; c); Mo 504 (aw; bk; d;
0; p; S; wo); Mo 529 (tor); Mo 593 (dd/*); Mo 632 (ag;h; t; I; u; pl; Ig); Mo 651 (Xa-3,al); Mo 663 (rvt;
vo; d; gf; sp); Mo 732 (psu); Mo 755 (d, aa,wv); Mo 756 (ru; st; sy); Mo 781 (wd, marm); Mo 805 (cg);
Mo 822 (glf, spe); Mo 831 (clau,d, nc,ag); Mo 833 (imp“?); Mo 838 (mult); Mo 917 (ta); Mo 924 (lg; vi;
y). Bce oHM MpOSIBISIFOT (PEeHOTHITUYECKHE PA3HOBHIHOCTH ITAMOOBOTO TUITA POCTA: PACTECHHS YMEHBIIIC-
HBI, MEX/I0y3JIUs YKOpoueHbl. BricoTa 3TuX pactenmii cocrasnsna 20-45 cm. Kak nmpaBuiio, 370 MHOTO-
MapKepHbIE MyTaHTHbIE (POPMBI. YTHETEHHOCTh Pa3BUTHS PACTCHHH SBISETCS CIEACTBUEM HAIUYUS pe-
[IECCUBHBIX T€HOB, MOHMXAIOIIUX MOIIHOCTb, XH3HECIIOCOOHOCTh M, KaK CIEICTBHE, XO3SHCTBEHHYIO
LIEHHOCTh Takux ¢opM. KapiaumkoBOCTh MpeANoyoKUTEeNbHO [7] cBA3aHa ¢ HAIUYHEM B OJHOM I'€HOME
reroB — d, br, bu mmu d, sp, br, bl. Pannee denoTunuyueckoe mposBieHne MPU3HAKOB IITAMOOBOCTH U
KapJIMKOBOCTH, OTPAaHUYEHHBI BETeTaTUBHBIA pOCT 3TUX (OpPM, MO3BOJISET MPOBOAUTH OTOOpPHI Ha
HAyYaIbHBIX dTalax BereTallliy U TeM CaMbIM COKPATUTh MIEPUO/] HCCICIOBAaHUN HA HEOOIBIINX yIaCTKAX.
OTH NpU3HAKH UMEIOT O0JIbIIoe 3HaUYeHHE B (DOPMUPOBAHUH MPAKTUUYECKON EHHOCTH 3TUX (OpPM TOMa-
Ta, TaK KaK OMPEACISAIOT 00JacTh UX HCIONB30BaHMA. B mocieanne rofsl OHHM CTajld aKTHBHO BOBIIE-
KaThCsl B CEJIEKIIMOHHO-TEHETUYeCcKHe uccienoBanus [1], a Takxke npu pa3paboTKe HOBBIX TEXHOJIOTHI
II0 MHOTOSIPYCHOM Y3KOCTEJUIAXKHOW THAPOIOHUKE, KOTOpbIE IpoBoaaTcs Bo Beepoccniickom HUUM  ce-
JIEKIIMM ¥ CEMEHOBOJICTBA OBOIIHBIX KYJbTYp [9].LleHHBIMU Ul MPAaKTUYECKOM CeNEeKIUU MOTYT ObITh U
MyTaHTHbIE (OPMBI C Pa3HBIMH CIIO)KHOCOYETACMBIMH TIPU3HAKAMH: MITaMOOBBIC, JAETEPMUHAHTHBIC H
UH/IETEPMUHAHTHBIE C JINCTOM KapTO(eIbHOro THUMAa C MPOCTHIM COLIBETHEM, HOPMAJIbHO Pa3BUTHIMHU
(GepTHIBHBIMU TIBETKaMHU. MHTEPECHBIMHU IMPEICTABISIOTCS MYTaHTHBIC (POPMBI, COUETAIONINE B OIHOM
TeHOTHUIIE MTaMOOBBIM U WHICTEPMUHAHTHBIA POCT ¢ KapTO(EIbHBIM JIUCTOM, PA3BETBICHHBIMH CIIOXK-
HBIMH COI[BETHSIMHU C LIBETKaMH pa3HOM CTeNeHU cTepuibHOCcTU. Hapsiny ¢ atumu ¢opmaMu U3 KoJIeK-
IIUH BBIJENICHBI (POPMBI C TIOBBIIIEHHONW KOMIAKTHOCTHIO M MOIITHOCTBIO BET€TaTUBHOIO arnapaTa BCIe-
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CTBHUC YTOJIILICHHUA U YKOPpAaUMBAHUS OCCBBIX OPraHOB. BO3MO)KHO, 9TO SABJSACTCA PC3YJIbTATOM BCICTATUB-
HOU (hacrmanuu, TO ecTb cpactaHus credseil. OHM UMEIOT TYCTO PACIONOKEHHBIC JIMCThSI U COLBETHS,
o0aaroT He3HauuTEeNbHOU moberoodpasyromei crnocodbHocTeo. [lo cymecTBy, mTaMOOBEBI TabUTYyC
TOMaTa, KaKk M JCTEPMHUHAHTHBII C Pa3HBIM COYCTAHHEM XaPAKTCPUCTHUK PENPOTYKTUBHOW CHCTEMBI B
KOMILJIEKCE C KapTO(EIbHBIM TUIIOM JIUCTA M PAJOM IPYTUX MOPQOIOTHYECKUX U3MEHEHUH, COCTABIISIO-
HIUX SIUHYIO [EJOCTHYIO CHCTEMY, IPEACTaBIseT cO00 CBOCOOPa3HbIi THUIT PACTCHUS — HOBYIO )KH3HCH-
HyIO ¢dopMy, chopmupoBaBmyrocs Ha (oHe MOpP(HOOHONTOTHYECKHX MPEeoOpa3oBaHMM, OO0YCIOBIIEH-
HBIXMYTAIIMOHHBIMH (TEHETHYECKIMH) I3MEHEHUSIMHU B TCHOME.

Taxkum 06pa30M, HU3ydCHHAad MYTaHTHasd KOJUICKIHA ToMaTra SABJCTCA IMMHUPOKHM CIICKTPOM
KM3HEHHBIX (OPM C pa3HbBIMH THIIAMH pOCTAa M Ta0UTyca PAaCcTEHHUH, MPEACTABISIFOIIUN OOJBIIYO
OCHHOCTh U MOXKET GBITB HCIIOJIb30BaHa B Ka4Y€CTBC HUCXOAHOTO MaTcpuajlia 3THUX IIPU3HAKOB IIPpH
PELICHUH 33]1a4 MPAKTUYECKON CEJICKIINH, KaK JIJIsl OTKPBITOTO, TaK U 3aIUIIEHHOT0 TPYHTA.

BrIBoaBI

MyTaHTHBIH TeHOQOHA IO TUIY pocTa pacTeHUil cuiibHO AU(QepeHIPOBaH, BbISIBIEHO 6 THUIIOB:
1. unnerepmuHanTHeI (32,2%), 2. nonynerepmuHanTHeid (10,4%), 3. nerepmunanTHbd (33,6%), 4.
cynepaerepmuHanTHbil  (15,6%), 5. kapmuku (21,7%), u 6. KOJIOHOBUIHBIN (0,008%).
WNuperepMUHAHTHBIA U JETEPMUHAHTHBIE TUIBI IMOAPA3ACISAIOTCS HA MOATHUIBI a) MHICTEPMHHAHTHBIHN
OOBIKHOBEHHBIH ¥ HMHICTEPMHHAHTHBIA IITaMOOBBIA; O) JE€TEpMUHAHTHBIA OOBIKHOBEHHBIH U
JeTePMUHAHTHBIN TaMOOBBIA. HamOonmpmmii NpakTHYECKU HWHTEpPEC TMPENCTABISAIOT TEHOTHIIHI,
oTHocsmuecs K 1,3 u 5 rpynnam.

HccnenoBanuss mnposeneHsl B pamkax mnpoekta ['ocynapcrBenHoit Ilporpammsr 20.80009.5107.11
”JITUTEIbHOE COXpAaHEHHE TeHETHYECKUX PECYpCOB PACTEHHMH B TEHHOM OaHKE C HCIIOJIb30BaHHEM
METOJIOB MOJICKYJISIPHOW OMOJOTHH B TECTHPOBAHUHU COCTOSHUS 3/I0POBBSI PACTUTEIBHOU 3apOAbIIIEBON
mwia3mel”, puHaHcupyemoit HanmonansHeiM ArentcTBoM 1o MccnenoBanusm u Passututo.
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SOIA OBTINUTE IN REZULTATUL MUTAGENEZEI EXPERIMENTALE
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Abstract

The investigated material presents 8 lines of soy obtained as a result of the mutagenesis induced
by the analyzed in the field of the comparative test (2019). Based on the results obtained, we can deduce
that in soybean culture gamma treatment is an effective method to increase a wide range of variability of
quantitative and qualitative traits to obtain new lines of with increased productivity, high protein and fat
content to improve of this culture in the Republic of Moldova.

Key words: Soybeans, induced mutagenesis, gamma ray, quantitative, qualitative, productivity,
variability.

Introducere

Este cunoscut faptul, ca soia (Glycine max.) este o cultura cu importanta economica deosebita si de mare
valoare in agricultura mondiala. Planta de aur a omenirii sau planta viitorului - asa a fost denumita soia de-a lun-
gul timpului, datorita continutului bogat de substante nutritive si anume: substante proteice (35-52%), grasimi
(17-27%), hidrati de carbon (20-30%), lecitine (0,5-2%), substante minerale (5-6%), celuloza (4-5%). Soia a
devenit principala sursa de ulei vegetal, proteine, hrana pentru animale si suplimente alimentare din lume. [4; 8].
Nu trebuie sa omitem nici faptul ca soia este o bund planta premergatoare pentru majoritatea plantelor de cultura
si in plus, datorita relatiilor de simbioza cu bacteriile din genul Rhizobium, contribuie intr-o masura insemnata la
imbunatatirea fertilitatii solului, prin fixarea azotului atmosferic [1]. Obiectivul principal al programelor de ame-
liorare a soiei pe plan mondial, este realizarea unui progres genetic semnificativ pentru caracterele cele mai im-
portante din punct de vedere agronomic: capacitatea de productie, calitatea productiei, rezistenta la boli si
ddunatori, pretabilitatea la recoltatul mecanizat etc. Pentru indeplinirea acestui obiectiv in ameliorarea culturilor
agricole sunt aplicate metode avansate. Una din aceste metode este mutageneza experimentala. Pe parcursul ul-
timului deceniu, in cadrul comunitatilor stiintifice a crescut interesul pentru mutatiile induse, utilizate pe scara
larga in ameliorarea culturilor agricole. Se cunoaste faptul ca mutatiile stau la baza evolutiei prin sporirea
variabilitatii caracterelor. In ameliorarea plantelor, mutatiile sunt folosite cu succes in special la obtinerea unei
rezistente la boli, daunatori si a compozitiei chimice cum ar fi continutul de proteina si ulei. Mutageneza indusa
la soia, este un procedeu deja validat, care poate substitui in mare parte ameliorarea clasicd prin imbundtatirea
specificd a varietatii, fard afectarea semnificativa a fenotipului deja format [6; 10]. In Republica Moldova lu-
crarile de cercetare desfasurate pind in prezent la cultura de soia au fost si sunt indreptate in directia sporirii po-
tentialului de productie, imbunatatirii calitatii boabelor si rezistentei la factorii de stres. In cadrul Institutului de
Geneticd, Fiziologie si Protectie a Plantelor se efectuiaza cercetari la cultura de soia folosind mutageneza exper-
imentald cu scopul imbunatatirii calitatii soturilor existente, obtinerii genotipurilor cu productivitate majora, cu
continut inalt de proteind si ulei in boabe, rezistente la boli, vatamatori, seceta si la diversi factori climatici care
prezinta o problema de risc major pentru agricultura Republicii Moldova [3; 5].

Materiale si metode

Materialul biologic cercetat prezintd 8 linii de soia obtinute in rezultatul aplicarii mutagenezei induse
Cu raze gamma, selectate in baza unui sir de indici valorosi prin comparare cu soiurile martor s. Zodiac si
Alina si linii perspective de soia. Experientele au fost montate manual, in decada a IIl a lunii aprilie. Fiecare
genotip a fost seminat pe o suprafati de 5 m? in 4 repetitii pe loturile experimentale ale IGFPP (2019). Recol-
tarea s-a efectuat in decada Il-1II a lunii august si decada I a lunii septembrie. Experientele au fost plasate con-
form metodelor recomandate in fitotehnie si ameliorare a plantelor [1; 9]. Pe parcursul perioadei de vegetatie
s-au efectuat ingrijirea semandturilor, observari fenologice si evaludri conform principiilor acceptate in
fitotehnie si ameliorare [8]. Analiza biochimica a continutului de proteina si ulei a fost efectuata de echipa bi-
ochimistilor de la Universitatea de Stat din Moldova dupa metoda Bradford [2].
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Rezultate si discutii

Analiza valorilor obtinute la liniile de soia in campul de testari comparative de concurs in conditii
de camp si laborator, ne permite sa evidentiem un spectru larg al variabilitatii in baza carora s-au selectat
linii, care prezintd interes din punct de vedere al caracterelor de ameliorare si anume: productivitatea bo-
abelor per planta (PBP), masa a 1000 boabe (MMB), continutul de proteina si ulei. Din datele prezentate
(fig.1) se poate observa ca PBP a martorului s.Zodiac este de 7,8 g, iar la liniile obtinute din acest soi PBP
a variat cu valori intre 7,5 g si 8,4 g. Trei linii: Z3M10200, Z1M10200 si Z1M11200 au Inregistrat o usoara
crestere al acestui indice. Linia de soia A2M10250 obtinutd din s.Alina se caracterizeaza cu o crestere
nesemnificativd a PBP comparativ cu matrorul.

M Productivitatea per plantd, g

8,4
8,2

Figura 1. Productivitatea boabelor per planta (2019)

Alt caracter important la soia este MMB - un criteriu care permite evaluarea marimii boabelor
(fig.2). Conform rezultatelor obtinute, putem mentiona ca toate liniile de soia au inregistrat valori majore
la acest indice comparativ cu martorii s.Zodiac - 133,9 g si Alina -126,48 g, si au variat in limite de
141,48 g - 156,84 g. Liniile obtinute prin mutageneza de la soiul Zodiac s-au caracterizat prin MMB mai
mare comparativ cu linia obtinuta prin aceiasi metoda de la soiul Alina. Datele mentionate demonstreaza
ca boabele la liniile selectate sunt mai mari ca lasoiurile martor.

B Masa a 1000 boabe, g

154,26 152,24 149,6 156,84 153,22 145,96 151,36 14148

160 -
140 e 126,48
120 -
100 -
80 -
60 -
40 -
20 -

Zodiac Z1 M10 Z3 M10 Z11 M7 Z1 M11 Z2 M12 Z6 M10 Z1 M9 Alina A2 M10
martor 200 100 100 200 250 200 250 martor 250

Figura 2. Masa a 1000 boabe la genotipuri de soia obtinute prin mutageneza (2019)

Urmatoarele caractere importante care au fost studiate la soia, au fost continutul de proteind si ulei in
boabe. In figura 3, se vede ci continutul de proteine in boabe la s.Zodiac este de 38,9% si de 38,9% in bo-
abele s.Alina. Amplituda de variatie a continutului de proteine in boabe la liniile obtinute din s. Zodiac a variat
intre 36,1% si 48,3%. A fost observata o crestere semnificativa a continului de proteine la liniile: Z3M10100
(48,3%) - cu 9,4%, Z1Mg250 (47,7%) - cu 8,8% si Z6M10200 (43,6%) - cu 4,7%, comparativ cu martorul.
Diminuarea acestui parametru comparativ cu martorul a fost observanta la o singura linie - Z1M11200 (36,1%)
- cu 2,8%. lar linia A2M10250 (48,4%) obtinuta din s.Alina se caracterizeaza printr-un avantaj de 9,5% fata de
martor. In ceea ce priveste continutul de ulei in boabe, la toate liniile studiate, acesta este mai mare comparativ
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cu martorul s.Zodiac (22,4%) si martorul s.Alina (21,9%) si variaza intre 23,8% si 25,6%.

Proteina, % mUlei, % ™ Umeditatea, %
o |
A2 M10250 |Bes===57 22,3 48,4
Alina martor | == 21,9 38,9
Z1 M9 250 | 238 — 47,7
Z6 M10 200 |B==57 245 436
Z2 M12 250 |We=%%p 245 42,2
Z1 M11200 | msss==7 247 36,1
Z11 M7 100 | mmss==773 2472 38,7
Z3M10 100 |mmss=g 24.4 48,3
Z1 M10200 =% 25,6 41,6
Zodiac martor | mes==g7 224 38,9

Figura 3. Continutul de proteina si ulei in boabe la liniile de soia obtinute din soiurile Alina si Zodiac (2019)

Concluzii
Astfel, rezultatele prezentate in figurile 1, 2 si 3 scot in evidentda superioritatea unor linii noi

(Z3M10100, Z1Mg250 si A2M10250), obtinute in rezultatul mutagenezei, fatd de martor dupa caracterele
productivitatii de boabe per plantd, masa a 1000 boabe, continutului de proteind si ulei. Mentionam, ca muta-
geneza indusa cu raze gamma, prezinta o modalitate eficientd de sporire a variabilitatii genetice la plante, care
contribuie la obtinerea genotipurilor cu productivitate majora, continut inalt de proteina si ulei in boabe, ceea
ce prezintd un material initial pretios pentru ameliorarea culturii de soia in conditiile R. Moldova.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.7007.04 “Biotehnologii si
procedee genetice de evaluare, conservare si valorificare a agrobiodiversitatii”, finantat de Agentia
Nationald pentru Cercetare si Dezvoltare.
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Abstract

Sunflower (Helianthus annuus L.) holds a prominent place in global agriculture as one of the most
important crops from economical and alimentary aspect and is highly demanded both on domestic and
international markets.
Current study focuses on the analysis of morphological and productivity characteristics for a number of
sunflower hybrids obtained in AMG-Agroselect Comerts SRL breeding programs. The values for the
main biometric parameters were analyzed.
Evaluation of the productivity indices demonstrates lower values in 2020 for most parameters of produc-
tivity compared to 2019, specific climatic conditions of the mentioned year explain this fact.
‘Nistru’ hybrid in 2019 showed the best performance in four cases (leaf number, capitulum diameter, seed
weight per capitulum and TKW). ‘Zimbru’ hybrid showed minimal values in five cases (plant height, ca-
pitulum diameter, seed weight per capitulum, seed number per capitulum and TKW).

Key words: capitulum diameter, Helianthus annuus L., plant height, thousand kernel weight, seed

hectoliter weight, whole seed weight per capitulum, leaf number per plant, whole seed number per capitu-
lum, productivity.

Introducere

H. annuus L. este practic unica culturad oleaginoasa din Republica Moldova, tara noastra situdndu-
se, conform datelor FAO, pe locul 8 in topul celor mai mari producatori de seminte de floarea-soarelui
(29 tari producatoare) [8].

Datorita cantitatii si calitatii uleiul utilizat pe larg in nutritia umana, astazi floarea-soarelui este a pa-
tra culturd oleaginoasa in lume dupa soia, palmier si rapita [6], productia globala de floarea-soarelui in
anul 2020 fiind estimata la 54,96 milioane de tone [8].

In comparatie cu alte culturi oleaginoase, floarea-soarelui asigura un randament maxim de ulei la o
unitate de suprafata, cu un spectru larg de utilizare, prezentand astfel un impact economic major [2]. Spo-
rirea considerabild a productiei de seminte si ulei, determinata de extinderea pe scard larga a hibrizilor de
floarea-soarelui cu productivitate inalta, situeaza cultura pe pozitii avantajoase nu numai in competitia cu
celelalte plante oleaginoase, dar si cu alte culturi preferentiale din agricultura mondiala.

Se constata ca tara noastra are o traditie indelungata in cultivarea acestei culturi, datoritd avantajelor
sale economice, agroalimentare, industriale si curative, plasandu-se pe locul al treilea dupd porumbul pen-
tru boabe si grau [1].

Principalul obiectiv strategic in procesul de ameliorarea florii-soarelui constituie crearea hibrizilor
cu potential sporit de productivitate. In ultimii ani tehnologia de cultivare a florii-soarelui a devenit mai
performanta, iar calitatea hibrizilor a crescut si s-a imbunatatit constant [5].

Cresterea si dezvoltarea culturilor agricole, inclusiv a florii-soarelui, in mare masura depinde de in-
fluenta factorilor de mediu. Astfel, realizarea programului genetic in ontogeneza si, respectiv, recolta
acesteia este un rezultat al raportului genotip-tehnologii-mediu, capacitatea de productie fiind o insusire
ereditard, puternic influentatd de conditiile de mediu [7]. Tehnologia de cultivare a florii-soarelui este
complexa si flexibild, modificandu-se in dependenta de conditiile climatice si economice din an in an atat,
pentru intreaga perioadd de vegetatie pentru Intreaga regiune, cat si pentru un camp aparte.

In cadrul programelor de ameliorare a florii-soarelui, elementele de productivitate sunt reprezentate
de parametri precum: diametrul calatidiului, numarul de seminte pline pe capitul si greutatea acestora,
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masa a 1000 boabe si masa hectolitrica a semintelor. Aceste caractere coreleaza cu inaltimea plantelor si
numdrul de frunze per plantd. In acest context, studiile prezentate au fost focusate pe analiza principalilor
indici morfologice si de productie la hibrizii de floarea-soarelui din sectoarele comparative, si corelarea
cu productivitatea acestora, pe parcursul anilor 2019 si 2020.

Materiale si metode
Materialul biologic. Investigatiile au fost realizate pe parcursul anilor 2019-2020, cu utilizarea
unui set de 25 de hibrizi de floarea-soarelui, creati in cadrul lucrarilor ameliorative in AMG-Agroselect
Comert SRL:

Codru Oscar 454 1719
Dacia US 235 CLP 457 1721
Talmaz UsS 237 SU 618 1722
Zimbru US 2472 CLP 1583 1727
Cezar US 2137 SU 1625
Nistru 413 1686
Doina 415 1718

Opt dintre hibrizii cercetati sunt omologati (Codru, Dacia, Talmaz, Zimbru, Doina, Nistru, Cezar si
Oscar), patru hibrizi sunt transmisi la Comisia de Stat pentru Testarea Soiurilor de Plante (US 235 CLP,
US 237 SU, US 2472 CLP si US 2137 SU), iar 13 hibrizi sunt testati in culturile comparative pe campul
experimental (413, 415, 454, 457, 618, 1583, 1625, 1686, 1718, 1719,1721, 1722 si 1727).

Conditii de cultivare. Semanatul s-a efectuat pe 21 aprilie (2019) si 24 aprilie (2020), premergato-
rul fiind cereale paioase pe un sol, care a fost prelucrat conform tehnologiilor recomandate [9], urmata de
fertilizarea solului (70 kg /ha de N1sP16K1e), introducerea erbicidului (Avangard Duo SC — 3,0 I/ha) si a
insecticidului (Force 1,5G — 12,0 kg/ha).

Semnatul in cultura comparativa s-a efectuat manual, in patru repetitii, pe parcele cu suprafata de
33.6 m?, cate 2-3 seminte in cuib si 4-5 cuiburi la metru liniar. In faza de 2-3 perechi de frunze adevarate
s-a realizat raritul plantulelor. Pentru mentinerea campului curat de buruieni si dezvoltarea optima a plan-
telor s-au efectuat doua prase manuale si o prelucrare mecanizata intre randuri.

Colectarea datelor biologice. S-au efectuat un sir de masurari biometrice: indltimea plantei, numa-
rul de frunze, diametrul calatidiului, masa semintelor a unui calatidiu $1 numarul de seminte pe calatidiu.

Inaltimea medie a plantelor de floarea-soarelui s-a determinat in cAmp, prin masurarea tulpinii, de la
nivelul solului pana sub calatidiu, la 10 plante pentru fiecare lot studiat si repetitie. Numdrul mediu de
frunze pe plantd s-a determinat prin numararea frunzelor de la 10 plante din fiecare repetitie. Determina-
rea valorilor marimii calatidiului s-a realizat prin masurarea acestora la cate 10 plante luate in studiu, pen-
tru fiecare genotip si repetitie, cu ajutorul unei rigle gradate. Numarul mediu de seminte pe calatidiu s-a
apreciat prin numararea tuturor semintelor pline din calatidiile a 10 plante, pentru fiecare numar luat in
studiu si fiecare repetitie. Determinarea greutatii semintelor a unui calatidiu a rezultat prin cantarirea
acestora la balanta analitica CBA-300.

Elementele de productivitate la floarea-soarelui estimate au fost recolta, masa a 1000 boabe si ma-
sa hectolitrica a semintelor. Masa a 1000 de boabe (MMB) s-a determinat in laborator, prin numararea a
doua probe de cate 500 seminte si cintarirea acestora la balanta analitici CBA-300, calculul mediei intre
probe si inmultirea la doi, pentru fiecare genotip si repetitie. Masa hectolitrica (MHL) s-a determinat prin
cantdrirea a 2 probe a cate un volum de un litru de seminte cu ajutorul balantei, calculul mediei probelor
pentru 10 plante din fiecare numar luat in studiu si fiecare repetitie

Prelucrarea statistica a datelor. Datele primare obtinute in cadrul cercetérilor au fost supuse pre-
lucrarii statistice (media valorilor inregistrate) in programul computerizat Excel.
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Rezultate si discutii

Evaluarea principalilor indicatori agronomici s-a realizat pentru 25 de hibrizi de floarea-soarelui, in
perioada anilor 2019-2020, pe campurile experimentale din orasul Soroca, in trei repetitii biologice.

in urma observatiilor efectuate se constatd ca indaltimea medie a plantelor a variat de la 150,0 cm
(US 235 CLP si 1868) pana la 186,0 cm (Doina) in anul 2019, si respectiv, de la 132,0 cm (Zimbru) pana
la 163,0 cm (415) in anul 2020. Plantele studiate au prezentat o talie medie mai mare in anul 2019 (168,3
cm), comparativ cu rezultatele inregistrate in anul 2020 (150,1 cm) (Figura 1).

Un numar mare de frunze pe tulpina cu internoduri scurte indica productivitatea mare a acestor ge-
notipuri [1]. Analizdnd numdarul de frunze per plantd constatam, cd media pentru acest caracter in primul
an a constituit 29 frunze pe planta, iar in al doilea an - 28 frunze pe planta. (Figura 1). La nivelul hibrizi-
lor, hibridul Nistru prezintd numarul maxim de frunze pe tulpind, atat in anul 2019 (34), cat si in anul
2020 (36). Totodata, cele mai putine frunze in anul 2019 au fost relevate de doi hibrizii: Zimbru si 1727
(27), iar in anul 2020 de trei hibrizi: Dacia, Oscar si 1727 (26).

Diametrul calatidiului este o trasaturd mai putin influentata de factorii genetici si mai mult de citre
conditiile de mediu si perioada de vegetatie [2]. In cadrul cercetirilor realizate media diametrul calatidiu-
lui pentru cei doi ani a fost apropiata, 21,68 cm in primul an, si respectiv, 21,24 cm in urmatorul an (Fi-
gura 1), daca in anul 2019 valorile au fost de la 20 cm (1727) pana la 24 cm (Nistru), iar in anul 2020 di-
ametrul a fost de la 19 cm (Zimbru) pana la 24 cm (Doina).

Alt indice important Tn ameliorare la floarea-soarelui il constituie masa semintelor unui calatidiu
[1]. Masa lor indica faptul, ca astfel de seminte au rezerve de nutritie suficiente si embrion bine dezvoltat, as-
tfel semintele care poseda masa mare sunt binevenite in producerea de seminte. Rezultatele privind masa
semintelor unui calatidiu aratd diferente semnificative pe parcursul celor doi studiati. Media in anul 2019
a fost de 111,9 g, iar 2020 - 73,5 g (Figura 1), aceasta fiind explicatd prin conditiile climaterice specifice
ale acestui an. La nivelul hibrizilor cercetati, cea mai mare valoare medie din cadrul a experimentului
(147,8 g) a fost atestatd de hibridul Nistru in anul 2019, iar cea mai mica valoare a experimentului (46,3
g) se atesta in cazul hibridului Zimbru in anul 2020. Un fapt curios se remarca in cazul hibridului 1625,
acesta in primul an a Inregistrat valoarea minima a anului (81,4 g), tot el in al doilea an a prezentat cea
mai mare masa dintre toti hibrizii de 103 g.
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Figura 1. Indicatorii agronomici a Fig. 2. Recolta medie, kg/ha

hibrizilor de floarea-soarelui

Un indicator important al potentialului de productie il constituie si numdrul de seminte pline [1].
Valorile inregistrate pentru aceasta insusire au variat de la 955 pana la 1607 (2019), si respectiv, de la 805
pand la 1450 (2020). Numarul mediu a fost si el mai mare in anul 2019 de 1322,1, comparativ cu 1087,8
seminte in anul 2020 (Figura 1). Hibridului 1625 la fel ca si in cazul masei semintelor unui calatidiu are
in primul an a prezentat valoarea minima a anului (955), tot el in al doilea an a prezentat numarul cel mai
mare dintre toti hibrizii de 1450. Dintre hibrizii cercetati, cel mai mic numar din intreg experimentul
(805), inregistrata in anul 2020, a fost atestata de hibridul Zimbru, la fel ca si in cazul masei semintelor
unui calatidiu.
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Masa a 1000 de boabe este o Insusire variabild, influentata de factori genetici i de mediu. Valoarea
acestui caracter variaza atat intre diferite genotipuri in aceeasi locatie, cat si intr-un singur genotip in locatii
diferite [4]. In cazul de fata, analiza valorilor privind masa a 1000 de boabe, in anul 2019 evidentiaza valori
medii de 84,2 g, care au fost net superioare fata de valoarea medie inregistrata in anul 2020 - 67,4 g (Figura 1),
fapt conditionat de conditiile climaterice specifice din 2020. La nivelul hibrizilor, in primul an, valorile au va-
riat de la 70,4 g (454), pana la 98,3 g (Nistru) si in al doilea an de la 57,5 g (Zimbru), pana la 80,7 g (Talmaz).

Masa hectolitrica a hibrizilor de floarea-soarelui, este singurul indicator dintre cei analizati care a aratat
o medie mai mare in anul 2020 (41), comparativ cu datele din 2019 (39,2). Cea mai mare MHL se constata
pentru hibridul 1722 (41,75 kg/hl) in anul 2019, si respectiv, hibridul 1718 (44,25 kg/hl) in anul 2020. Se evi-
dentiaza hibridul Talmaz cu valori minime, atat in anul 2019 (35,3 kg/hl),
cat si in anul 2020 (36,05 kg/hl).

Analizand productivitatea se constatd ca recolta hibrizilor de
floarea-soarelui a variat destul de mult pe parcursul celor doi ani analizati. Astfel, in anul 2019 recolta
media a fost de 4576,9 kg/ha, iar in anul 2020 valorile inregistrate au fost mai mici, respectiv de la 3896,5
kg/ha (Figura 2), ceea ce poate fi explicat prin conditiile climaterice specifice ale anului respectiv. In con-
formitate cu datele privind recolta la nivelul hibrizilor, cea mai mare valoare a fost Inregistratd in cazul
hibridului 415 - 5224,3 kg/ha (2019), si respectiv hibridul 457 - 4818,5 kg/ha (2020). Cea mai mica recol-
ta se atestat de hibridul Doina - 4090,1 kg/ha (2019), si respectiv, hibridul Talmaz - 2904,8 kg/ha (2020)
(Figura 3).

in conditiile de cultivare a celor 25 de hibrizi de floarea-soarelui, parametrii biometrici si cei de produc-
tivitate au relevat valori specifice 1n functie de hybrid (Figura 3). Hibrizii au prezentat valori mai ridicate a
recoltei in anul 2019 rezultate corelate si cu datele obtinute pentru indicii biometrici analizati mai sus.
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Figura 3. Recolta medie a hibrizilor cercetati, kg/ha

Generalizand rezultatele, se atestd faptul ca in anul 2020 cd parametrii biometrici si indicatorii de
productivitate au prezentat valori mai mici, comparativ cu datele din anul 2019, ceea ce poate fi corelat
atat de cantitdtile reduse de precipitatii in perioada iunie-iulie 2020, perioada care corespunde celor mai
critice perioade de dezvoltare a florii-soarelui (formarea calatidiului si inflorirea calatidiului), cat si de
deficitul de apa din sol specific perioadei premergatoare a anului agricol concret, care corespunde perioa-
dei 1 octombrie 2019 - 1 aprilie 2020, adica perioada de pana la semanat.

Dintre hibrizii analizati, hibridul Nistru in anul 2019 a prezentat cele mai bune rezultate in patru
cazuri (numarul de frunze, diametrul calatidiului, masa semintelor a unui calatidiu si MMB), tot acest
hibrid prezintd rezultate maxime pentru indicatorul numarul de frunze si in anul 2020.

In acelasi timp, hibridul Zimbru in anul 2020 a aritat valori minime in cinci cazuri (indltimea
plantei, diametrul calatidiului, masa semintelor a unui calatidiu, numarul de seminte pe calatidiu, si
MMB), tot acest hibrid prezinta rezultate minime pentru indicatorul numarul de frunze si in anul 2020.
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Concluzii

Rezultatele studiului efectuat au pus in evidentd deosebiri semnificative pe parcursul celor doi ani
analizati. Pe parcursul anului 2020, toti parametrii de productivitate si indicatorii biometrici (cu exceptia
masei hectolitrice) au aratat valori mai scazute, comparativ cu anul 2019, acestea fiind corelate atat de
cantitatile reduse de precipitatii in perioada iunie-iulie, perioada critica pentru dezvoltarea florii-soarelui,
cat si de deficitul de apa din sol specific pentru lunile septembrie-aprilie.

Datele privind productivitatea celor 25 hibrizi de floarea-soarelui inclusi in studiu, au ardtat o varia-
tie semnificativa, astfel, in anul 2019 recolta media a fost de 4576,9 kg/ha, iar in anul 2020 valorile inre-
gistrate au fost mai mici, de numai 3896,5 kg/ha.

1. Hibridul Nistru in anul 2019 a prezentat cele mai bune rezultate in patru cazuri (numdrul de

frunze, diametrul calatidiului, masa semintelor a unui calatidiu si MMB).

2. Hibridul Zimbru in anul 2020 a aratat valori minime in cinci cazuri (indltimea plantei, diame-

trul calatidiului, masa semintelor a unui calatidiu, numarul de seminte pe calatidiu, si MMB).

Lucrarea data a fost efectuatd in cadrul proiectului 20.80009.5107.01 Studii genetico-moleculare si bio-
tehnologice ale florii-soarelui in contextul asigurarii managementului durabil al ecosistemelor agricole,
(Program de Stat 2020-2023).
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Abstract

The paper presents the results of the appreciation of some tomato lines based on the resistance to the
fungal pathogen Alternaria alternata. Culture filtrates (CF) of pathogen in the most cases did not significantly
influence for the seed germination. A more obvious impact was manifested in the case of the root and the
stem, the deviations from the control constituting -38.2.... -69.6% for the root and -40.7... -72.6% - for the
stem. It was found that the greatest importance in the reaction to A. alternata isolates for seed germination had
the genotypic factor, and for root and stem growth - the isolation factor - 95.7-91.0%.

Key words: tomatoes, Alternaria alternata, culture filtrates, germination, root, stem, reaction.

Introducere

Cantitatea si calitatea fructelor de tomate, diminueaza considerabil sub influenta bolilor si dauna-
torilor, care usor pot trece de la o plantd la alta [2, 3]. Alternarioza, una dintre cele mai pagubitoare si
raspandite maladii la tomate, se manifesta prin patarea bruna a frunzelor, lastarilor si fructelor, putrezirea
radacinilor [5]. Cresterea patogenitatii si raspandirii fungilor la tomate se datoreaza, in mare parte, res-
trangerii diversitatii genetice a soiurilor nou create. Includerea in programele de ameliorare a germo-
plasmei cu bazd genetica largd, inclusiv a formelor salbatice, si selectarea in populatiile segregante a
formelor recombinante cu asocieri reusite ale caracterelor valoroase este una din strategiile moderne ale
ameliorarii [4], iar imbinarea rezistentei la factorii abiotici si biotici stresogeni ai mediului este o cale si-
gurd de creare a soiurilor durabile [1].

Scopul cercetarilor noastre a fost identificarea nivelului de rezistenta a unor linii de tomate la pa-
togenul fungic A. alternata la etapa timpurie a ontogenezei, in conditii de laborator.

Materiale si metode

In calitate de material pentru cercetare au servit genotipuirile de tomate — soiul Mary Gratefully
si liniile L 302, L 303, L 304, L 305, L 306, L 307, cu caractere valoroase din punct de vedere econo-
mic. Au fost utilizate filtratele de cultura (FC) a 3-ei izolate ale fungului Alternaria alternata (FC1,
FC2, FC3). FC1a fost izolat din frunza, FC2 — radicula si FC3 —petiol, toate cu semne de boald. FC au
fost preparate prin inocularea miceliului in mediul lichid Czapek-Dox si cultivarea, ulterioara, la tempe-
ratura 22-24°C timp de 21 zile.

Semintele de tomate au fost tratate cu FC ale fungului timp de 16 ore. in calitate de martor au ser-
vit semintele mentinute in apa distilata. Cultivarea plantulelor a avut loc in cutii Petri pe hartie de filtru
umectatd cu apa distilatd, la temperatura: 24-25°C, timp de 6 zile. In calitate de indici-test ai reactiei
plantelor, au servit germinatia, lungimea radacinitei si lungimea tulpinitei.

Media, varianta valorilor, analiza clusteriana (metoda k-mediilor) si factoriala [6] au fost prelucra-
te statistic in pachetul de soft STATISTICA 7.

Rezultate si discutii
Testarea reactiei plantelor de tomate la tratarea semintelor cu FC a 3 izolate a ciupercii A. alternata a
demonstrat ca sub actiunea metabolitilor patogenului la majoritatea liniilor s-a produs o reprimare ne-
semnificativa a germinatiei semintelor. Filtratele de cultura A. alternata a inhibat germinatia semintelor
cu -1,0...-11,8%. Stimulare nesemnificativa s-a nregistrat la L 302 (+1,3%) si la L 303 (+1,2%). O re-
zistenta sporita la toate 3 izolate au manifestat liniile L 303 si L 307 care pot fi utilizate in procesul de
ameliorare ca fiind cele mai rezistente.
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Fig. 1. Influenta filtratelor de cultura A. alternata asupra germinatiei semintelor (%) liniilor de tomate
Pe orizontala: 1. H>O (martor); 2. FC1; 3. FC2; 4. FCs3.

S-a constatat ca in cazul radiculei, genotipurile au manifestat sensibilitate destul de Tnalta la FC. Astfel,
filtratele de cultura A. alternata au inhibat cresterea acesteia in limitele -38,2....-69,6%.
Genotipurile evaluate au fost cel mai puternic influentate de FC1 si FC2, valorile medii 1n raport cu marto-
rul variind in limitele -50,8...-69,6% si -46,4...-67,3%, corespunzator. S-au atestat reprimari puternice la L 302,
L 305, L 306. Cea mai joasa sensibilitate a radiculei embrionare la FC studiate s-a inregistrat la L 307.
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Fig. 2. Influenta filtratelor de cultura A. alternata asupra cresterii radiculei la plantule de tomate

In cazul lungimii radiculei, inhibarea in raport cu martorul a variat in limitele -40,7...-72,6% (Fig.
2). Reprimarea tulpinitei in raport cu martorul au variat in limitele -57,9...-72,6% la tratarea cu FC1, -
49.5... -70,7% — FC2, -40,7...-70,1% — FC3. Ca si in cazul radiculei, tulpinita a fost cea mai puternic
afectata de FC1 si FC2 (Fig. 3).

Analiza clusteriana (metoda k-mediilor) a demonstrat ca pentru toate cele 3 caractere studiate, in vari-
antele martor si cu FC varianta interclusteriand a fost mult mai Tnalta decat cea intraclusteriand, ceea ce
denota ca cele 7 genotipuri luate 1n studiu au manifestat deosebiri pronuntate distincte.

Prin clasificarea genotipurilor in baza celor 3 caractere, s-a constatat cd in varianta martor clusterul 1
a Intrunit un genotip — L 306, cu cele mai mici valori ale caracterelor analizate: germinatia — 56,7%;
lungimea radacinitei — 50,2 mm si lungimea tulpinitei — 23,1 mm, iar clusterul 2- genotipurile cu cele mai
inalte valori — L 304, L 305 (tab.1).

In varianta cu FC, 2 din genotipurile mentionate — L 304, L307 au format clusterul 3, cu cele mai
inalte valori ale germinatiei — 93, 5%, lungimea radacinitei si tulpinitei fiind practic egale in clusterul 1 si
2, si putin mai mari pentru clusterul 3, ceea ce denota ca germinatia, comparativ cu alte 2 caractere, a fost
un factor cu capacitate discriminanta mai inalta.

246



SECTIA IlII. Diversitatea genetico-fiziologica si conservarea genofondului vegetal

Categ. Box & Whisker Plot

2
B =
- = =) - j— e = = = — I_-__{:I ==
§ 1 2 3 4 1 2 3 4 1 2 3 4
= Mary Gratefully n 302 n303
= % = = -
o
e = = = - @ & . =
S 1 2 3 4 1 2 3 4 1 2 3 4
E n 304 n 305 n 306
=4 m Mean
3 % = [1 MeantSE
g - = ™ T Meant1,96*SE
1 2 3 4

naso7
Fig. 3. Influenta filtratelor de cultura A. alternata asupra cresterii
tulpinitei la plantule de tomate

gradului de influenta a izolatei, genotipului si interactiunii lor asupra variabilitatii caracterelor evaluate.

Tabelul 1. Analiza descriptiva a clusterelor

Martor FC A. alternata
Cluster | Caracter Medie Genotip Medie Genotip
1 Germinatie, % 56,7 | L 306 51,5 L 306
Lungimea radacinitei, mm 50,2 16,3
Lungimea tulpinitei, mm 23,1 1,7
2 Germinatie, % 96,7 | L 304, L 305 85,7 Mary Gratefully, L
Lungimea radacinitei, mm 55,4 19,6 302, L 303,
Lungimea tulpinitei, mm 25,8 7,7 L 305
3 Germinatie, % 92,5 | Mary Gratefully, 93,5 L 304, L307
Lungimea radicinitei, mm 448 | L 302, L 303, 23,9
Lungimea tulpinitei, mm 20,6 | L307 111

S-a constatat ca contributia genotipului, izolatei si interactiunii genotip x izolata pentru germinatia se-
mintelor a constituit 90,1; 6,8; 1,5%, 1ar pentru cresterea radacioarei embrionare — 3,1; 95,7; 0,8%, cresterea
tulpinitei — 7,5; 91,0; 0,9%, respectiv (tab. 2). Deci, pentru germinatia semintelor o influentd majora revine
genotipului, iar pentru cresterea radacioarei embrionare si a tulpinitei — izolatei (95,7 si 91,0%).

Tabelul 2. Analiza bifactoriala a relatiilor genotip de tomate x izolata A. alternata

Sursa de variatie Grad Lungimea radiculei Lungimea tulpinitei Germinatia semintelor
de Ii- Suma | Contributia | Suma | Contri-butia | Suma Contri-
ber- mediea | insursade | mediea | insursade medie a | butia in sursa
tate patrate-lor | variatie, % | patrate- | variatie, % patrate- de variatie,
lor lor %
Genotip 6 137,85 3,1 86,03 7,5 2585,3 90,1
Izolata 3 4318,84 95,7 1044,31 91,0 194,4 6,8
Genotip x iz0lata 18 33,87 0,8 10,33 0,9 44,3 1,5
Efecte aleatorii 56 20,01 0,4 7,12 0,6 45,9 1,6
*- p<0,05.
Concluzii

S-a constatat cd reactia plantelor de tomate (germinatie, cresterea radiculei si tulpinitei) la izolatele
FC A. alternata 1in conditii controlate a fost diferita si a depins de genotip, organul de crestere a genotipu-
lui siizolata.

In rezultatul analizei factoriale s-a constatat ci contributia genotipului, izolatei si interactiunii
acestora 1n sursa de variatie pentru germinatia semintelor a fost de 90,1; 6,8; 1,5%, iar pentru cresterea
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radacinitei embrionare — 3,1; 95,7; 0,8%, cresterea tulpinitei — 7,5; 91,0; 0,9%, respectiv. Astfel, pentru
germinarea semintelor, factorul genotipic a avut cea mai mare importanta in reactia la izolatele FC A. al-
ternata, iar pentru cresterea radacinii si tulpinii — factorul de izolata (91,0-95,7%).

Prin analiza clusteriana au fost identificate genotipurile de tomate L 304, L.307, cu cei mai inalti indici
ai germinatiei, lungimii radacinitei si tulpinitei pe fundal de FC A. alternata, care demonstreaza astfel o rezis-
tentd mai Tnalta la patogen comparativ cu celelalte genotipuri aflate in studiu.

Cercetarile au fost realizate in cadrul proiectului Programului de Stat 20.80009.7007.04 “Bio-
tehnologii si procedee genetice de evaluare, conservare si valorificare a agrobiodiversitatii”, finantat de
Agentia Nationala pentru Cercetare si Dezvoltare.
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PERSPECTIVA CULTIVARII SPECIEI Mespilus germanica L. IN GRADINA
BOTANICA NATIONALA (INSTITUT) ,,ALEXANDRU CIUBOTARU”
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Abstract
This article describes the bioecological peculiarities of growth and development of the taxon Mespilus
germanica L. in the “Alexandru Ciubotaru” National Botanical Garden (Institute).
Key words: Mespilus germanica L., growth, development, cultivation.

Introducere

Modernizarea asortimentului de plante cultivate, prevede introducerea si cultivarea noilor taxoni
pretiosi, contribuind direct la rezolvarea programului alimentar si de asanare a populatiei tarii. Conditiile
pedoclimatice ale republicii favorizeaza introducerea si cultivarea arbustilor fructiferi netraditionali.
Acestia fiind nepretentiosi la factorii mediului ambiant, nu cer ingrijiri speciale, tratari sanitare si pot fi
utilizati in diferite ramuri ale economiei nationale. Cultura arbustilor fructiferi netraditionali se extinde
foarte repede in ultima perioada de timp in R. Moldova. Agricultorii au constientizat, cd cultivarea arbus-
tilor fructiferi pe suprafete mici pot aduce venituri net superioare comparativ cu cele obtinute din valorifi-
carea culturilor agricole traditionale. Sortimentul de arbusti fructiferi bine cunoscut (zmeurul, coacazul,
murul, capsunul) poate fi mobilizat, diversificat si imbogatit cu zeci de taxoni noi, fructele carora sunt
adevarate depozite de substante biologic active si pot servi ca materie prima pentru industria alimentara si
farmaceutica. Unul din acesti arbusti pretiosi este Mespilus germanica L. - mosmonul comun care aparti-
ne subfamiliei Maloideae C.Weber a familiei Rosaceae Juss. Genul Mespilus L. contine o singura specie
— Mosmonul comun. Cele mai apropiate specii sunt din genurile Sorbus L., Crataegus L., Amelanchier
Medik., Aronia Medik. In pofida faptului ci mosmonul comun se cultivi de mii de ani, mai cu seami in
tarile Caucazului si Orientului Apropiat, soiuri de mosmon comun nu sunt inregistrate, dar se cultiva cul-
tivarul 'Macrocarpa’, cu frunzele mai mari, de 10-12 cm si fructele de 3-5 cm. Sunt cunoscuti cativa hi-
brizi de mosmon comun cu paducelul: Crataegomespilus grandiflora — hibrid intre mosmonul comun si
paducelul spinos (Mespilus germanica x Crataegus oxyacantha) si Crataegomespilus dardarii, hibrid in-
tre mosmonul comun si paducelul monogin (Mespilus germanica x Crataegus monogyna). Mosmonul
comun are arealul in Caucaz, Iran, Asia Mica — sudul si sud-estul. Se ridica in munti pana la 2000 m si
creste pe malul marii Caspice. Creste in paduri rarite de stejar cu carpen in conditii de sol reavan si destul
de fertil, deseori formand desisuri la lizierd. In Republica Moldova foarte rar este intalnit in parcurile
vechi, se cultiva in Gradina Botanica Nationala (Institut) ,,Alexandru Ciubotaru” (in continuare GBNI),
Dendrariul si uneori in gradinile private [2, 4]. In Romania, este introdus in cultur si creste sporadic sub-
spontan 1n regiunea dealurilor. S-a adaptat si s-a sdlbaticit in Crimeea (tarmul Marii Negre), Georgia,
Armenia, Azerbaidjan [6].

Materiale si metode

In calitate de material vegetal de studiu au servit exemplarele de Mespilus germanica L., care cresc si
fructifica in colectia de plante netradi’ionale din cadrul GBNI. Cercetérile se efectueazad in pepiniera de
introductie a laboratorului de Dendrologie in cadrul proiectului de cercetare 20.80009.7007.19
»Introducerea si elaborarea tehnologiilor de multiplicare si cultivare prin tehnici conventionale si culturi
in vitro a speciilor de plante lemnoase noi”.

In literatura de specialitate se mentioneazi dificultatea reproducerii prin seminte a mosmonului din cauza
durabilitatii acestora [1, 3, 5]. Testind mai multe metode am evidentiat procedeele mai eficace.

Formele pretioase s-au multiplicat prin marcotaj si altoire pe portaltoi de paducel, par, gutui sau puieti
generativi de mosmon comun. Puietii obtinuti generativ si vegetativ au fost repicati dupa prima perioada
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de vegetatie in containere pentru crestere suplimentara si la finele anului doi de vegetatie au fost plantati
in terenul permanent.

Observatiile fenologice s-au efectuat conform metodei elaborate de Gradina Botanica din Moscova
[7] si perfectata de dr. hab. A. Palancean [2].

Rezultate si discutii

Mosmonul comun este cunoscut din antichitate, in sud-vestul Asiei si Europei, datorita fructelor sale
delicioase, fiind mentionate si in versurile lui William Shakespeare, care seamana cu un mar sau o pruna,
iar altii o apreciaza ca o combinatie dintre mar si maces. A fost foarte rdspandit in trecut, dar de la an la
an devine tot mai rar utilizat ca planta fructifera, preponderent cu scop decorativ.

La Casele Regale europene, mosmonul a fost un fruct foarte apreciat, deoarece insotea cele mai bune
vinuri, iar bucatarii francezi asociau gustul acestuia cu produse scumpe ,,gourmet”, cum ar fi ciupercile,
trufele sau caviarul.

Fructele, de culoare brun-rosiatica, de 2-4 cm, sunt adevarata comoara a mosmonului. Gustul fructelor de
mosmon este dulce acrisor, ele contin substante active importante: pana la 10 % glucide, 2,59 % substante ta-
nante, pectine pana la 12 %, un procent scazut de apa (60-70 %), mucilagii, acid citric, malic si tartric, pota-
siu, zaharuri, proteine, saruri minerale, celuloza. Mosmoanele sunt fructe tonice, diuretice si au capacitatea de
a regla tranzitul intestinal. Sunt recomandate pentru ameliorarea gutei (elimind uratii), a reumatismului, trata-
rea faringitei, diareii, colitelor si litiazei renale. Ceaiul de mosmon este bogat in beta-caroten, vitamina By, C,
calciu si fier. Este foarte bun remediu pentru ficat, rinichi si ameliorarea vazului [8].

Mosmoanele au efecte terapeutice asupra stomacului, intestinelor, sunt benefice in tratarea reumatis-
mului, tulburarilor respiratorii, contribuie la cicatrizarea ranilor si refacerea mucoaselor gastrice si previn
infarctul miocardic.

Fructele de mosmon sunt foarte rezistente la temperaturi scazute, si pot fi culese abia dupa ce da pri-
ma brumad, in caz ca sunt culese mai devreme, sunt foarte tari si astringente. Fructele coapte in anotimpul
iernii dezvoltd arome complexe, unice, ramanand pe plantd dupa ce frunzele au cazut si a dat inghetul, se
inmoaie , capata o aroma placutd si o culoare asemanatoare cu cea a zaharului brun. Fructele culese mai
devreme trebuie pastrate in ladite acoperite cu fan pana se coc bine. Ele se inmoaie, devin comestibile la
3-4 saptamani de la recoltare (prin noiembrie-decembrie). Sunt ideale ca fructe de iarna si pot fi pastrate
pana in primavara daca sunt depozitate in camere reci la loc intunecat, in beciuri. Excelent desert de iarna,
fiind prajit in unt cu cuisoare, aldturi de branzeturi fine, ciuperci, trufe sau caviar. Fructele pot fi consu-
mate crude, decojite, prajite in unt cu cuisoare sau preparate in diverse retete de compot, dulceata, bom-
boane, torte, bauturi racoritoare sau sirop.

Semintele pot fi valorificate sub forma de pulbere ce poate fi consumata in vin alb si ajuta la combate-
rea gutei. Fructele se pot marina.

Ramurile contin aldehide si acizi organici. Frunzele sunt bogate in glucide, acizi organici si derivati ai
acestora, flavonoizi. Din frunze se extrage o substanta, care se utilizeaza in cosmetica si medicind impo-
triva alopeciei ce ajutd la cresterea parului. Cercetdrile contemporane au demonstrat, cd extractul din
frunzele mosmonului inhibd cresterea celulelor canceroase, dar trebuie utilizat cu avizul si sub controlul
medicului [8].

Infuzia preparata din rddacind, scoarta sau frunze se utilizeaza in cazul inflamatiilor maligne. Scoarta
si frunzele, fructele si semintele macerate se pot folosi in cazul diareii, dizenteriei. Infuzia de frunze se
poate folosi in cazul bolilor de rinichi, aparatului r