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BJIMSTHUE MUKPOTAMETO®UTHOI'O OTEOPA Y THUBPHJIOB F,
MOJCOJTHEYHUKA HA YCTOMYUBOCTDb CIOPO®UTHBIX
MONYJISINUMN F, K PA3JINYHBIM ABUOTUUYECKHAM ®AKTOPAM
BHEIITHEH CPEJIbI

Tonkuii 1.B., Burkosckas }0.C., JIax B.A.

3anopoorcckull HaYUOHANbHBIU YHUBEpCUmMemn,
69600, Vxpauna, 3anopooicwe, yn. JKykosckoeo, 66

igor.totsky@gmail.com

B nanno# paboTe OBIIO M3Y4EHO BIHMSHHUE BBIACPKUBAHUA HBUIBIE THOpHAOB Fi moaconmHeuHWKa mpH
MOHM)KEHHOW TeMmepaType U €€ TMpOrpeBaHUss Ha XOJOJOYCTOMYUBOCTh, IKApPOCTOWKOCTh U
3aCyX0yCTOWYHMBOCTh CHOPOMHUTHOW mMOmynsiuu F, cOOTBETCTBEHHO. XO0JIOJOYCTOWYHNBOCTh OLICHUBAIH
NyTéM MpOpallUBaHUs CEMSH IPHU IOHMXKEHHOM Temieparype. JKapocTOMKOCTb yCTaHaBJIMBAIM IIO
ITOJICBOH BCXOKECTH MPOTPETHIX CEeMSAH. 3aCyXOyCTOWYMBOCTH OMPEAEISUIH IO MPOIEHTY MPOpacTaHUs
CEeMsH Ha pacTBOpe caxapo3bl. IIpoBeneHne raMeTOpUTHOr0 OTOOpa YBEIHYUIIO XOJOJOYCTOWYUB OCTH,
KapOCTOMKOCTh M 3aCYyX0yCTOMYMUBOCTh CHOPO(MUTHBIX nomysinuii F;.

Kuouesvie  cnosa: noocorneunuk, eubpuo Fi,  cnopopumnas  nonymayus F,  neliwyesoui  ombop,

XO0000YCMOUHUBOCb, HCAPOCIMOUKOCHb, 3ACYX0YCIMOUYUBOCTD.
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BILJINB MIKPOTAMETO®ITHOI'O IOBOPY ¥ I'IbPU/IIB F; COHSIIIHUKA
HA CTIMKICTB CITOPO®ITHHUX IOITYJIAIIN F, 1O PI3BHUX ABIOTHYHUX ®PAKTOPIB
3O0BHIIIHBOI'O CEPEJOBHUIIIA

Toupkwii I.B., Bitkosceka 10.C., JIax B.O.

3anopizvruil HayioHanbHUll yHigepcumem
69600, Vkpaina, 3anopiococs, syn. Kykoscvkoeo, 66

igor.totsky@gmail.com

VY nmiii poboti Oymo BHBYCHO BIUIMB BHTPUMYBAaHHS NWIKY riOpunaiB F; COHAmHWKAa TpW 3HIDKCHIH
TeMIIepaTypi Ta HOTO MPOTPiBaHHSA HA XOJOJOCTIHKICTh, KAPOCTIHKICTh Ta MOCYXOCTIHKICT crTOpodiTHOT
monynswii F, BiamoBigHO. X0IOZOCTIHKICTS OI[iHIOBAIN NIISXOM IIPOPOINYBAaHHS HaCiHHS MPH 3HIDKCHIN
temrepaTypi. JKapoCTifiKicTh BCTaHOBIIOBANM 3a IIOJIBOBOIO CXOXICTIO TPOTPITOrO  HACIHHA.
IMocyxocTiiKicTe BH3HAYaNW 32 MPOIEHTOM IPOPOCTaHHS HACIHHSA Ha pPO3YMHI IyKposu. [IpoBemeHH:S
raMeToiTHOTO JO0OOpY 30LNBLIMIO XOJIOJOCTIHKICTD, )KapOCTIHKICTh Ta MOCYXOCTIMKICTh CHOPO(ITHUX
nonyJsin Fp.

Kmouosi  cnoea: couswnuk, eiopuo Fi, cnopogimua nonynsyis F, nuikoeuit 000ip, xonodocmitikicme,

24CAPOCMIUKICINb, NOCYXOCMIUKICb.

INFLUENCE OF MICROGAMETOPHYTIC SELECTION IN F; SUNFLOWER HYBRIDS
FOR RESISTANCE OF SPOROPHYTIC F, POPULATIONS TO DIFFERENT
ABIOTIC ENVIRONMENTAL FACTORS

Totsky I.V., Vitkovska Yu.S., Lyakh V.A.

Zaporizhzhya national university
69600, Ukraine, Zaporizhzhya, Zhukovsky Street, 66

igor.totsky@gmail.com

In the southern regions of Ukraine sunflower is exposed to heat and dry growing conditions, which
significantly reduce its productivity and make it impossible to realize the full potential of productivity.
Sunflower growing in the northern regions of Ukraine and in more high latitudes of other countries is
unprofitable due to low temperatures, which also significantly reduce yields. Thus, breeding for
resistance to environmental factors is an important task in the development of sunflower.

Sunflower is a thermophilic plant. The optimum temperature for growth and development is 25-27°C, the
seeds start to germinate at 5-10°C, the seedlings can withstand short freezing about minus 5-6°C.
Requirements for heat during periods of rapid growth and flowering until maturity (July-September) are
particularly high. The optimum temperature for photosynthesis is 25°C. Sunflower is mesophyte.
However, it should be noted that the plant is very sensitive to moisture. Well developed crops consume
from 500 to 600 mm of water during the growing season, and the minimum water requirement is the 350-
400 mm of rainfall. The plants are especially sensitive to moisture during the formation of buds before
blooming. However, sunflower has the relatively drought resistance due to well developed root system
that effectively uses the water resources of soil, including the water resources that were accumulated
during the winter.

The breeding for increase of the heat resistance and drought tolerance in sunflower is known, but the
similar studies for increase of the cold resistance are not almost realized. Basically, sunflower breeding is
performed by traditional methods and the object of selection is the sporophytic generation of the life
cycle plant. However, selection for resistance to environmental factors is possible in the gametophytic
stage of the life cycle.

Researches on the application of gametophytic selection in sunflower breeding are not almost conducted.
However, in other crops, this method has been successfully used. The effective pollen selection for cold
and heat resistance was carried out in tomato, maize and plants of the Phaleonopsis genus. Also
gametophytic selection was successfully performed for drought tolerance in such crops as flax, castor and
sorghum.

The aim of this study was to determine the effectiveness of gametophytic selection in F; hybrids of
sunflower to increase the resistance of sporophytic F, populations to various abiotic environmental
factors.

Material of research was the F; sunflower hybrid of “dichotomous venation” X “xantha” cross
combination. The parental lines of this hybrid were contrasting in the heat, drought and cold tolerance.
“Xantha” and “dichotomous venation” lines were obtained by experimental mutagenesis. “Dichotomous
venation” mutant has the changed venation of the leaf. The plant is characterized by a dense network of
fanshaped veins, while the original line has the reticulate venation that is normal for sunflower. Mutant
trait is easily identified at the second pair of true leaves stage.

The hybrid of the first generation was obtained by forced pollination. Maternal plants were previously
emasculated.
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The pollen mixture of several inflorescences of F; hybrid was stored in parchment packages in a
refrigerator at 3+1°C during 7 days to perform the gametophytic selection for cold resistance. Evaluation
of pollen viability after storing at low temperature showed the significant decrease in this parameter
compared to the control. Then the previously emasculated hybrid plants were pollinated with the stored at
low temperature pollen. The plants pollinated with the fresh pollen were used as the control.

Evaluation of F, sporophytic populations for cold resistance was performed by seed germination at low
temperature. Seeds were treated with the 1% KMnO, solution during 10 minutes for preventing the mold
development. The seeds were placed in Petri dishes on the filter paper. 25 seeds were placed in each Petri
dish. The Petri dishes heated at 150°C during 1 hour for sterilization. 10 ml previously boiled during 5
minutes distilled water were poured in each Petri dish. 250 thousand units of nystatin and 2 ml of
Previkur per 1 liter were added in the distilled water. Closed Petri dishes were placed in a refrigerator at
5+1°C temperature. The percentage of germinated seeds was counted after 7 days of germination.
Gametophytic selection for heat- and drought resistance was carried out by heating of pollen. Part of the
fresh pollen in a layer of 1-3 mm height in the open parchment packages placed in the air bath oven and
heated at the temperature of 60+2°C during 1 and 3 hours. The pollen significantly reduced the viability
after heating. Fresh pollen was used for pollination in the control.

Seeds were heated at the temperature of 60+2°C during 15 minutes in a water bath to estimate the effect
of pollen heating on the heat resistance of F, populations. Then seeds were sown in the field. Survived
plants were counted during the flowering.

Drought resistance of F, populations after gametophytic selection was determined by seed germination
on sucrose solution. Seeds were treated for a period of 10 minutes with the 1% KMnO, solution for
preventing the mold growth. The seeds were placed in Petri dishes on the filter paper. 25 seeds were
placed in each Petri dish. The Petri dishes heated at 150°C during 1 hour for sterilization. 10 ml of 15%
sucrose solution were poured in each Petri dish. Nystatin (250 thousand units per 1 liter) and Previkur (2
ml per 1 liter) were added in the sucrose solution. The percentage of seed germination was counted in 4
days.

The significance of difference was evaluated using Student's t test.

The percentage of germinated seeds, obtained with the using the stored at low temperature pollen, was
compared with the percentage of germinated seeds, obtained after the pollination with the fresh pollen, at
the low temperature conditions in a refrigerator to determine the influence of the gametophytic selection
on the cold resistance of segregation F, populations.

Storage of the F; hybrid pollen at low temperature increased germination of F, seeds during their
germination at low temperature to 87,7% compared with the control where this parameter was 73,7%.
This indicates that the gametophytic selection was effective and increased the cold resistance of the
experimental sporophytic F, population compared with the control.

The effectiveness of the gametophytic selection for heat resistance was determined by comparison of the
number of survived plants after heating of F, seeds, obtained by using the gametophytic selection, and
the number of survived plants after heating of F, seeds, obtained after pollination with the fresh pollen.
As the result of the heating of F; hybrid pollen during 1 hour, the number of survived plants of F,
population after seeds storage in a water bath at the high temperature was increased 22,9% compared
with the control where F; hybrids were pollinated with the fresh pollen. Similar results were obtained
after pollination of F; hybrids with the pollen heated during 3 hours. In this case, the number of survived
plants in experimental F, population after heating of the seeds was more than 3,5 times higher than in
control. It should also be noted that the number of survived plants after seed heating was significantly
higher when the pollen heated during 1 hour instead 3 hours was used for pollinateion. But this difference
was 5,8%. All results show the increase of the number of the heat resistant genotypes in the F,
population, obtained with the use of gametophytic selection.

Influence of pollen selection on drought tolerance of sporophytic F, populations was studied by
comparison the germination of F, seeds, obtained after pollination with the heated pollen, and F, seeds,
obtained after pollination with the fresh pollen, during the germination on sucrose solution.

Heating of F; hybrids pollen influenced not only on the heat resistance, but also on the drought resistance
of F, sporophytes. This is indicated by the significant increase of germination of F, seeds, obtained after
pollination of F; hybrid with the using of heated during 1 hour pollen, when the germination took place
on sucrose solution compared to the control where F; hybrid was pollinated with the fresh pollen. In the
experimental population this index was 56,3%, while it was only 9% in the control. These data indicate
the significant increase of the drought resistance of F, population after gametophytic selection.

As follows from the obtained data, pollen heating increased not only the heat resistance, but also the
drought tolerance. There is also another method of gametophytic selection for drought tolerance, which
was effective. In this case the polyethylene glycol 6000 (PEG 6000) solution, which is an osmotically
active substance, is putting on the stigma of the parent plant. Therefore, this solution is the selective
barrier for pollen. Using of such selection technique was successful in sorghum.

Perspective of this study is the obtaining of the lines and varieties of sunflower, which are resistant to the
various environmental factors. The results of the investigation showed that the gametophytic selection
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techniques for cold and heat resistance are the effective methods and can be applied in breeding programs

to accelerate the creation of the valuable sunflower genotypes.
Key words: sunflower, F; hybrid, F, sporophytic populations, pollen selection, cold resistance, heat resistance,
drought tolerance.

BBEJEHHUE

B 10xkHBIX pernoHax YKpauHbI MOACOJHEYHUK MOCTOSHHO IMOABEPraeTcs BO3JACHCTBHUIO Kapbl U
3aCyXH, YTO 3HAUUTEJIBHO CHMKAET €ro NPOAYKTUBHOCTb U HE JAET BO3MOXKHOCTH IOJIHOCTBIO
peanu3oBaTh MOTEHIMAN YpoKkalHOCTH [1]. BeIpamrBanue moICOIHEUHUKA B CEBEPHBIX PETHMOHAX
VYKpauHbl U JpYrux IroCyJapCTB HEBBITOAHO HM3-32 BO3JCHCTBUS HMU3KUX TEMIEPATYp, KOTOPbIE
TaKKe 3HAYUTEIBHO CHIDKAIOT ypokaiiHocTh [2]. Takum o0pa3om, mpoBeneHue oTOOpa Ha
YCTOMUMBOCTh K aOMOTHYECKUM (pakTopaM Cpebl SBISETCS BAaXKHOW 3agadell B  CEJEKLIUU
MTOJICOJTHEYHUKA.

[ToaconmueyHuk sIBIsIETCA TEIUIONIOOMBBIM pacTeHueM. OnTuUManbHas TeMIieparypa JJis pocTa U
pazButusi cocraBisier 25-27°C, ceMeHa HauuHarT npopactaTe npu 5-10°C, BCXOapl MOTYT
MEPEHOCUTHh KPATKOBPEMEHHBIC 3aMOPO3KU 10 MUHYC 5-6° C. OcoOeHHO BBICOKHM TpeOOBaHUS K
TEIUTy B NEpUoAbl OypHOTO pOCTa W IBETEHHUS BIUIOTH 1O CO3peBaHUs (UIOJIb-CEHTSOPH).
OnTtumaneHas temmeparypa st ¢porocuaTe3a — 25°C. [lo OTHONICHHIO K Biare IMOJICOTHECYHHK
apnsgercs mezoputoMm. BMmecte ¢ TeM pacteHue oueHb TpeOOBATENBHO K Biare. XOopollo pa3BUTHIE
MOCEBBI 3a BereTalMoOHHBbIN mnepuoia mnoTpednstor or 500 mo 600 MM BoabI, a MUHHUMAJbHAS
noTpeOHOCTh B BojJe ymomierBopsierca mpu 350-400 mm ocaakoB. OcoOeHHO TpeOoBaTENbHBI K
BJIare PacTEHUs BO BpeMs 0Opa3oBaHus OyTOHOB /10 mBeTeHUs. OHAKO TOJCOTHEYHUK MPOSIBIIICT
OTHOCHUTENIbHYIO 3aCyXOyCTOHYMBOCTH Ojaroaapsi MOIIHONW KOpPHEBOM cHCTeMe, Naroleil emy
BO3MOXXHOCTh 3()(DEKTHUBHO MCTOIB30BATh BOAHBIC PECYPCHI MIOYBBI, B TOM YHCIIC ¥ HAKOTIMBIIHECS
B 3UMHUH niepuof [3].

Ecin  cenekuuoHHblE DPAa0OTBI 110 YBEIMYEHHMIO JKaPOCTOMKOCTH U 3aCyXOyCTOMYMBOCTH
MIOJICOJIHEYHUKA BEHYTCS, TO AHAJIOTMYHBIE HCCIECJOBAHMS 110 YBEIMYEHHUIO XOJIOAOCTOMKOCTH
MpaKTU4YEeCKH He peanu3yiorcss [4]. B ocHOBHOM, cenekuus MOJCOJHEYHHKA BeAETCA
TPaIULIMOHHBIMU METO/IaMU U OOBEKTOM OTOOpA SABJISETCS CIOPO(PUTHOE MOKOJIEHHE B ) KU3HEHHOM
LUKJIE pacTeHus. Bmecte ¢ TeM, CyIIECTBYeT BO3MOXHOCTb IIPOBEJACHHUS CEJNEeKIMU Ha
YCTOMYMBOCTh K a0MOTHYECKUM (haKTOpaM Cpebl U Ha TaMeTO()UTHOM FTarle )KU3HEHHOTO IIHKIIA.

HccnenoBanuss 1Mo NPUMEHEHHMIO T'aMETOPUTHOrO OTOOpa y TMOJCOJHEYHHMKA IPAKTHUYECKU He
nposogaTcs. OpHako y APYTHX KyJIbTyp O3TOT METOJ YXKE YCIEIWHO ucnoiab3yercs. Tak,
¢ dexTrBHAS THUIbIIEBAsS CEJICKIUS W Ha XOJOJOCTOMKOCTh, W Ha >KapOCTOMKOCTH Oblia
ocyImiecTBiieHa y Tomara [5], kykypy3sl [6] u pactenuit poma Phaleonopsis [7]. Taxxke ycnemrHo
MPOBEIEH TaMEeTOPUTHBIA OTOOP Ha 3aCyXOYCTOWYMBOCTH Y TaKUX KYJNbTYp, Kak JEH, KJIELIEBUHA
[8], copro [9].

Llenbto JaHHOTO MCCNEN0BaHUs ObUIO onpezeneHre Y3PPEeKTUBHOCTH NIPUMEHEHUsI TaMeTO(QUTHOTO
otOopa y rubpuaoB Fi mojpconHeyHNKa JJIs1 YBEIMUEHUS! YCTOMYMBOCTU CIIOPOMUTHBIX MOMYIISIUN
F2 K pa3nuuHbIM aOHMOTHYECKUM (haKTOpaM BHEUIHEW Cpebl.

MATEPHAJIBI U METOJbI UCCJIIEJOBAHUSA

MarepuanoM wuccrnenoBanust Obl TuOpua Fi1 KOMOMHAIMM CKpEIIMBAaHUS <«AMXOTOMHYECKOE
KWIKOBaHHE» X «Xantha», poauTenbCcKkue JUHUM KOTOPOTO OBUIM KOHTPACTHBIMU IO
KapPOCTOMKOCTH, 3aCyX0- U XOJIOJI0yCTONYUBOCTH.

Jluann «xantha» W «IUXOTOMHUYECKOE >KUIKOBAHUE» TMOJYYCHBI MYTEM SKCIEPUMEHTAIBHOTO
MyTareHe3a. MyTaHT «IMXOTOMHYECKOE KHIIKOBAaHHE» HMEET H3MEHEHHOE >KHIIKOBAHUE JIMCTA.
Pactenne xapakTepu3yeTcsi TyCTOl CEThI0O BEepOOOPaA3HO PACIIONOKEHHBIX KUJIOK, B TO BPEMsI Kak
UCXOJHAsi JIMHUS HMMeeT OOBbIUHOE [UIsl MOJACOJHEYHUKA CETYaTO€ KIJIKOBaHHWE. MyTaHTHBIH
MIPU3HAK XOPOIIIO WACHTH(PHUIIUPYETCS YKE Ha CTaJIMM BTOPOU Mapbl HACTOSIINX JIUCThEB [10].
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I'uOpua mepBOro MOKOJIEHHS MOJy4yald C TOMOIIbIO MPUHYAUTEIBHOTO MEepeonblUieHUs. Y
MaTEPUHCKHUX PACTEHUH 3apaHee IPOBOAMIIACH KACTpaLUs.

Jlnsi mpoBeieHUsT raMeTO(PHUTHOTO OTOOpa Ha XOJOJOCTOMKOCTh HBUIBLEBYI0 CMECh HECKOIBKHX
couBeTuid rubpuaa Fi B INepraMeHTHBIX NAKETUKAaX BBIJEPKUBAIU B XOJOJWIBHUKE IpU
temneparype 3+1°C B teduenue 7 cyrok. OmpeneneHHe XKM3HECIIOCOOHOCTH MBUIBLBI TOCIE €€
XpaHEHUs NIPU MOHMKEHHON TeMIIepaType N0Ka3aao 3HAaYUTEIbHOE CHUKEHUE JAHHOTO ITOKa3aTels
II0 CPAaBHEHUIO C KOHTPOJIEM. XpaHUBILIEHCS NPU NOHWKCHHOW TEMIIEpaType NbLIbLON ONbUIIIN
paHee KacTpHpPOBAHHBIE THOPUAHBIE pPAacTEHHS. B KauecTBe KOHTPOJS MCHOJIB30BATIH PACTCHHS,
OTIBUIEHHBIE CBEKECOOPAHHON TBLIBIION.

OneHky crnopoUTHBIX MOMyNsAnuil F2 Ha XO0JIOIOCTOMKOCTh MPOBOAWIM MYTEM MpPOpAIIUBAHUS
CeMsH MpHU MOHWXKEHHOW Temmeparype. Cemena oOpaOarpiBasii B TeueHue 10 munyT 1%-M
pactBopom KMnO, amnst mpenoTBpalieHus pa3BUTUs MIECEHU. 3aTeM CeMeHa pacKiaJbIBalIu Mo 25
mMTYK Ha GUIbTpoBalbHYI0 Oymary B damku [leTpu, mnpeaBapuTeNnbHO NPOrpeThie s
crepwinzamuu npu 150°C B Teuenne 1 yaca. B kaxnyto wamky llerpu namuBanmu mo 10 mn
MIPE/IBAPUTENILHO MPOKUIITYEHHON B TE€YCHHE 5 MUHYT JUCTHJUTMPOBAHHON BOJIbI, B KOTOPYIO OBLITU
no6asiensl HUCTaTUH (250 ThIc. en. Ha 1 nutp) u [IpeBukyp (2 ma Ha 1 nuTp). 3aKpHITHIE YALIKU
MOMEIIATH B XOJOAWIBHUK C Temneparypoil 5+1°C. Uepe3 7 CyTOK MOACUUTHIBAIU TMPOLECHT
npopocmux cemsH [11].

I"ameroduTHBINA 0TOOP HA XKapO- U 3aCYXOYCTOWYMBOCTH MPOBOJMIN MyTEM MPOTPEBAHUS MbLUIBIIBL.
Yactp cBexkecoOpaHHOMN MBUIBLIBI CJI0EM 1-3 MM B OTKPBITHIX NEPTaMEHTHBIX MAKETUKAX MOMEIAIH
B TEPMOCTAT U INPOrPEBaIIM B ABYX pexxkumax npu temieparype 60+2°C B reuenue 1-ro u 3-X 4acos.
[Tocne mporpeBaHusi MbLIbIa 3HAYUTEIHHO CHIDKAIA CBOKO YKU3HECIOCOOHOCTh. B KoHTpone amns
OTIBIJICHUS UCIIOJIH30BAJIM CBEKECOOPAHHYIO MBUIBILY.

JInst OeHKY BIMSIHUA MPOTPEBAHMS MBUIBIBI HA )KAPOCTOMKOCTh mony i Fy ceMena noaepraiu
nporpeBanuto mpu Temneparype 60+2°C B teuenue 15 mMuHyT B BoasHOM Oane [11]. 3arem ux
BBICEBAJIM B M0JI€. B nmeproa nBeTeHns IPOBOAMIIA YYET BBKUBIINX PACTCHUM.

3acyx0yCTOHYMBOCTh TomyJsiiuii Fp mociie mpoBefeHUs: ramMeTo(puTHOTO OTOOpa Ompeaessin
MyTEM MPOpAIIMBAHUS CEMSIH Ha pacTBope caxaposbl. CemeHna oOpabarbiBanu B TeueHne 10 MUHYT
1%-m pactBopom KMnO, it mpenoTBpamieHus: pa3BUTHs IJIECEHU. 3aTeM pPacKIaabIBaIN 1O 25
IMTYK Ha OQWiIbTpoBalbHYI0 OyMary B damku [lerpu, mpenBapuTeNbHO MNPOTpeThie s
crepunuzanuu npu 150°C B teuenue 1 yaca. B xaxnyto wamky Iletpu nanusanu mo 10 ma 15%-
HOTO pacTBOpa caxapo3bl, B KOTOPBIA ObutM n00aBieHbl HUCTATHH (250 ThIC. en. Ha 1 JuTp) U
ITpeBukyp (2 Mt Ha 1 nuTp). YUepes 4 cyTOK MOJCUUTHIBAIM MTPOLEHT Mpopociux cemsH [11].

Cyl11ecTBEHHOCTh OTJINYMI OLIEHUBAIM C UCIIOJIb30BaHUEM KpUTEepHUs CThIOJEHTA.
PE3YJIBTATBI U UX OBCYXAEHHUE

Jlnst onpeneneHust BIUSHUS raMeTo(pUTHOro oTOOpa Ha XOJOJOYCTOMUMBOCTH PACIIEIUISIONIUXCS
nonymsinuit F, cpaBHMBaJIM TPOLEHT MNPOpPACTaHMsI CEMSH, IOJYyYEHHBIX C HCIOJIb30BAHUEM
BBIJICP’)KAHHOM I[P IOHM)KCHHOW TEMIIEpaType IMbUIbLLI, M IPOLEHT IIPOpacTaHUs CEMsH,
MOJIYUEHHBIX I10CJI€ ONBUICHUS PACTEHUN CBEKECOOpPAHHOM MbUIBLION, B YCIOBUSX MOHMKEHHON
TeMIepaTypbl B XOJOAMIbHUKE (TabIuIIa).

Tabmuma — Bnusaue rameroduTHOro OTOOpa y THOpHMIa mMojcoiHeYHHWKA Fi KomMOWHAIm
CKPCIUIMBAHUS «IMXOTOMHYECKOE JKHIIKOBaHHE» X «Xantha» Ha ycTOWYMBOCTH CIOPO(PUTHOU
nonyisiuu F, k abnotryeckuM pakTopaM BHEIIHEH cpeibl
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Cemena F TporienT

BCEr0 | IPOPOCIO | mpopacTaHus, %

O0paboTKa MBUTBIIBI Ouenka nomynsuu F;

["ameTouTHBIN 0TOOP Ha X0JI0I0YCTOHIMBOCTh

CaexxecoOpaHHasl MBUTBIIA TIpopanuBane cemsi 365 269 73,7+2.30
0 npu Temneparype 3°C B
Xpanenue nbuiblbl Tpu 3°C restere 7 CyroK 415 364 87.7+1.61*

B TEUEHHUE 7 CYTOK

["ameTouTHBIN 0TOOP HA )KAPOCTOUKOCTH

CexxecoOpaHHas bUIbIIA 864 56 6,5+0,84
IToneBas BcXoXeCThb
[IporpeBanue MBLUTBIBI IPU MOCIIe IPOTPEeBaHUs 827 243 29 441.58%
60°C B Teuenue 1 gaca CEMSH B BOISIHOU OaHe ’ ’
npu 60°C B Teuenue 15

[IporpeBanue NbUIbLBI IPU

MUH o
60°C B Teuenue 3 4acoB . 543 128 23,6+1,82

["ameTouTHBIN 0TOOP HA 3aCYXOYCTOHYNBOCTD

CaexecoOpannas nbutblia | [IpopamiuBanue ceMsiH Ha 480 43 9,0+1,31
15%-m pacTtBOpE
IIporpeBanue NbLIBLEI TP caxapo3bl B TeueHue 4 806 454 56.3+1.75%
60°C B Teuenue 1 yaca CYTOK T

[Mpumeuanue: * — oTMumst OT KOHTpouist cymectBeHHbl npu P < 0,001; # — oTinuyms MeX1y ONBITHHIMA BapHaHTaMHU
cymectBeHHs! ipu p < 0,05.

BeinepxuBanue mbuiblbl TMOpUIOB F1 MpHM MOHMKEHHOM TeMmmepaType YBEIWYMIIO BCXOXECThb
cemsiH F» Bo BpeMs UX IpoOpalMBaHus B YCIOBUSAX HU3KHUX Temmepatyp A0 87,7%, 1o cpaBHEHHIO C
KOHTPOJIEM, TJl€ JaHHBIM IOKa3aTenb cocTaBisil 73,7%. OTO CBHIETENBCTBYET O TOM, 4YTO
IpoBeJeHNEe TramMeTopUTHOro otbopa ObUIO 3(PGEKTUBHBIM U YBEIMUUIO XOJIOJAOYCTONYHMBOCTH
OIBITHOM cropo(UTHOMN monyssiuuu F7 o cpaBHEHUIO ¢ KOHTPOJIEM.

O¢ddexTuBHOCTH raMeTOPUTHOIO OTOOpa Ha KAPOCTOMKOCTH OIpEenesuld NpU CpPaBHEHUH
BBDKMBAEMOCTH PACTEHUU TMOCJIE TPOTrpeBaHusi ceMsH Fp, TOTYy4eHHBIX C HCIOJIb30BAHUEM
raMeToUTHOTO 0TOOpa, M BBDKUBAEMOCTH PACTCHHI ITOCIIe MPOTPEBAHUS CeMSH Fp, TOTYyICHHBIX
OT OTBUJICHHSI CBEKEeCOOpPaHHOU MBLIBION (TabmuIa).

Pesynbrarom mnporpeBaHus mbuiblibl rHOpuaa Fi B Teyenwe 1 wyaca ObUIO yBEIUYEHHE
BBDKMBAEMOCTH pPAcTeHUH momynsauuu Fy mocne BblIep)KUBaHHMS CeMsSH B BOJSHOW OaHe mpu
MOBBIIEHHON TeMIiieparype Ha 22,9% 1o cpaBHEHHIO C KOHTpoOJIeM, e rudpuisl Fi ombuisim
CBe)KeCOOpaHHOW MbUIbIONH. CXOIHBIA pe3ynbTaT HAOMIOJNANCAs W NPU ONbUICHHH TUOpUAoB Fiq
MBUIBIIOW, TIPOIPETOM B TeueHHe 3 4acoB. B 1aHHOM ciiydae BBDKHMBAEMOCTbh PACTEHHUM OIBITHOU
nonynsuuu F, mocne nporpeBaHust ceMsiH Oblia Oojiee yeM B 3,5 pasa BhIE, YeM B KOHTpOJIE.
Takxe cieayeT OTMETUTh, YTO BBDKUBAEMOCTb PACTEHMI 1OCIIe MPOrpeBaHUs CeMsiH Oblia 3HAaYUMO
BBIIIIE, €CJIM 711 ONBUICHUS MCIOJb30BAJIM MbUIbILY, IPOTPETYIO B T€YeHHE | Yaca, a HE 3 4acoB,
XOTh 3Ta pa3HHIa U cocTaBisiia 5,8%. Bce momydueHHble pe3yabTaThl YKa3bIBAalOT Ha yBEIMUYEHUE
KOJINYECTBA JKApPOCTOMKMX TEHOTUIOB B MOMyMsAIUM Fp, MOTy4eHHOM NpU HCMOIB30BaHUU
ramMeTo(uTHOro 0TOOpA.

Brnusinue mpuiblieBoro ordopa Ha 3aCyXO0yCTOMYMBOCTH MOMYJIAIMI criopoduTtoB F, ObLIO H3yueHO
myTéM CpaBHEHHS BCXOXKECTH CEMsH Fp, MOydeHHBIX MOCIE OMBUICHUS MPOTPETON MBUIBIION, U
ceMsH Fp, MolyueHHBIX IMOCIE OMBUICHUS CBEXECOOPAHHOM MBUIBIION, NMPU NPOpAIIMBAHUHM HA
pacTBope caxapo3bl (TadiauIa).
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[IporpeBanue mnbuTbIBI THOpUAOB Fi1 BIMSAIO HE TONBKO Ha IKAPOCTOWKOCTb, HO U Ha
3aCyX0yCTOMYMBOCTh criopoduToB Fp. Ha 3T0 yka3piBaeT 3HAUMTEIIPHOE YBEIMYCHHUE MTPOPACTAHUS
ceMsH F,, momyuyeHHBIX B pe3yinbrare omnbuleHuss rubpuzna Fi mporperoii B TeueHue 1 yaca
MBUIBIIOW, IPU IPOPALIMBAHUN HA PACTBOPE Caxapo3bl 10 CPABHEHUIO C KOHTPOJIbHBIM BapUaHTOM,
rre ombUieHHe rudpuaa Fi mpousBogwiaM cBexecoOpaHHOM MbUIBIONH. B ombITHOM BapuaHnTe
JAHHBIA ToOKa3zaTenb gocturan 56,3%, B TO BpeMsi Kak B KOHTPOJI€ OH COCTaBJIsI JuIlb 9%.
[IpuBeneHHbIE JaHHBIE YKa3blBAlOT Ha 3HAUUTEIbHOE YBEIMYEHHE 3aCyXO0YCTONYHMBOCTH
nonyisituu F, mocine nposeaeHust raMeTo(UTHOTo 0TOOpa.

Kak cienyer U3 mojydeHHBIX JAaHHBIX, IPOTPEBAHKE MBUIBIBI IPUBEIO HE TOJIBKO K YBEITMUYCHHIO
KApPOCTOUKOCTH, HO M 3aCyXOyCTOHYMBOCTU. CyIIECTBYET TakKe Apyras METOAMKA MPOBEICHUS
ramMeTopuTHOr0 O0TOOpa Ha 3aCyXOyCTOMUMBOCTH, KOTOpas mMmokazayia cBoio 3¢ddexkruBHoCTh. EE
0COOCHHOCTBIO SIBJIICTCSI TO, YTO Ha PBUIbIE MAaTEPUHCKOTO PACTEHUSI HAHOCHUTCS PACTBOP
nonaTuieHrmkost 6000 (IT3I 6000), KOTopbIi SBASETCS OCMOTHYECKH aKTUBHBIM BEIIECTBOM W,
CIICZIOBATEIILHO, SIBISICTCS CEICKTUBHBIM 0apbepoM IUIsi MbUIIBL. MCIONb30BaHNEe TaKOH TEXHUKH
orbopa ObLI0 yermemHbM y copro [9]. B manbHeiiieM miaHupyeTcs: poBeAeHHEe TaMeTOQUTHOTO
0TOOpa Ha 3aCYyXO0YCTOWYHBOCTH Y MOJICOJTHEUHUKA C UCIIOJIB30BAHUEM TPEICTABICHHON METOIUKH.

[lepcnekTHBOM MaNbHEHUIIEro HCCIEHOBAHUS SIBJIACTCS IOJYYEHHE YCTOMYMBBIX K Pa3IMYHBIM
(bakTopaM BHEIIHEHN cpe/ibl IMHUIA U COPTOB MO/ICOJHEUHUKA. Pe3ynbTaThl Uccae10BaHUs [TOKa3ally,
9TO MeTOoAMKa TaMeToduTHOro otbopa sBisercs 3(PPEKTHBHONM U MOKET NPUMEHSATHCS B
CEJICKLIMOHHBIX IIporpammax i yCKOPEHHs CO31aHMs LIEHHBIX TCHOTUIIOB ITOACOIHEYHUKA.

BbIBO/IbI

1.  OnbuieHue BblACpXKAHHOW B TeueHHEe 7 cyTok mnpu mnoHmwxkeHHod (3+1°C) temmepatype
NbUIBLON TuOpuA0B F1 110 cpaBHEHMIO C ONBLIEHUEM CBEKECOOpPaHHON NBLILION YBEINYMBACT
X0JI0A0YCTOWYMBOCTb CIIOPOGUTHBIX NONMYJALUM F, Ha UTO yKa3bIBaeT Jiydlllee IpopacTaHue
CeMsH MPU NOHWKEHHOU TemIepaType.

2.  IlporpeBanue mbuiblibl ruOpuoB F1 npu temnepatrype 60+2°C B Teyenue 1-ro u 3-X yacoB
nepeJl ONbUIEHUEM 3HAYUTEIbHO YBEINYUBAET XKApPOCTOMKOCTh CIOPOMUTHBIX momynsauui F
10 CPABHEHUIO C MOMYJSLUSAMHU, OJTYYEHHBIMU M1OCIIE ONBIJICHUS CBEXKECOOPaHHOM MBUIBLIOM.
O06 STOM CBUIETENLCTBYET OoJjiee BBICOKAs BCXOXKECTh IPOTPETHIX CEMSH B IOJEBBIX
YCIIOBUSIX.

3. Omburenue nporperoii npu temmeparype 60+2°C B TeueHnue 1-ro yaca meUibIoi ruOpuaos Fq
3HAYUTENbHO YBEIUYMBAET 3aCyXOYCTOHMUMBOCTH CHOPOGUTHBIX momymauuit F, 1o
CPaBHEHHIO C  KOHTPOJIbHBIMH  TMONYJSALUSAMH, IOJIYYEHHBIMH TIOCJIE€  ONbUICHUS
cBexkecoOpaHHON MbLIbION. [loATBEp)KIEHNEM 3TOTO SIBIISETCS JIydlllee MPOpPacTaHue CeMSH
Ha pacTBOPE Caxapo3bl.
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