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BJIUAHUE TEMIIEPAPATYPbI HA UBMEHUYUBOCTD IIPU3HAKOB
MYXKCKOI'O TAMETO®HUTA IIOTOMCTB
BUPYCUHOULNPOBAHHBIX TEHOTHUIIOB TOMATA

Tamvana CAJITAHOBHY, Jlapuca AH/[POHHUK, JTtoomuna AHTOY, Ana BYJI/I[YMAK

Hucmumym eenemuxu, ¢puzuonoeuu u 3auyumol pacmerutl,
Monoasckuii 2cocyoapcmeentblil yHUgepcumem

A fost studiata actiunea factorului termic asupra functionalitatii gametofitului masculin la descendentii de tomate
infectati cu virusul mozaicului tutunului (VMT) si virusul aspermiei tomatelor (VAT). S-a stabilit, ca influenta
temperaturii inalte asupra gametofitului masculin la descendentii VMT/VAT provoacd modificarea caracterelor
functionale ale gametofitului masculin. Efectul produs este controlat in mare masura de temperatura 78,1...81,5%
(pentru viabilitatea polenului), iar variatia dimensiunilor tuburilor polinice este determinatd de temperatura si
interactiunea factorilor (75,6%). Analiza individuald a structurilor spectrelor de variatie a indicilor gametofitului
masculin pentru fiecare genotip a scos 1n evidentd diferente semnificative in sensibilitatea acestora la actiunea
factorilor ce cauzeaza variabilitatea, fapt ce a permis gruparea genotpurilor dupa reactia la stres, cét si prognoza
raspunsului la etapa de sporofit. In baza datelor obtinute au fost evidentiate genotipuri cu nivel de termorezistenti
inalta pentru includerea ulterioara a acestora in procesul ameliorativ.

Cuvinte-cheie: tomate, virus, stres termic, polen, tuburi polinice, viabilitatea polenului, variabilitate, rezistenta.

THE INFLUENCE OF TEMPERATURE ON VARIABILITY OF MALE GAMETOPHYT

TRAITS IN THE PROGENY OF VIRUS-INFECTED TOMATO GENOTYPES

The action of the thermal factor on the functionality of the male gametophyte in tomato progeny infected with
tobacco mosaic virus (TMV) and tomato aspermia virus (TAV) was studied. It was established that the influence
of high temperature on the male gametophyte in TMV/TAV offspring causes the modification of the functional
characters of the male gametophyte. The effect produced is largely controlled by temperature 78.1...81.5% (for pollen
viability), and the variation of pollen tubes sizes is determined by temperature and the interaction of factors (75.6%).
The individual analysis of the structures of the variation spectra of the male gametophyte index for each genotype
revealed significant differences in their sensitivity to the action of the factor that cause variability, a fact that allowed
to the clustered of genotypes according to their reaction to stress, as well as the prediction of the sporophyte response
to the stress. Based on the obtained data, genotypes with a high level of heat resistance were highlighted for their
subsequent inclusion in the improvement process.

Keywords: tomato, virus, heat stress, pollen, pollen tubes, pollen viability, variability, resistance.

BBenenue

DKcTpeMallbHOe BIUsSHUE (DAKTOPOB OKPY’KAIOIIEH Cpe/bl, B YACTHOCTH TEMIIEPATypPHOTO, COJIEBOTO U
BOJIHOTO CTPECCOB, CO3[A€T Cepbe3HbIC MPOOIEMBI ISl MPAKTHUYECKOTO YIIPABICHUS PEAKIHSIMU CETbCKO-
XO3SIUCTBEHHBIX KYJIBTYP U IPUBOJUT K CYIIECTBEHHOMY CHUKEHHUIO YPOXKaWHOCTH M Ka4eCTBA MIPOAYKITHH.
B HEOmaronpusATHBIX KIMMAaTHYECKUX YCIOBHUSX PEAKIMsS PACTEHWN B 3HAYUTEILHON CTEMEHU 3aBHCHMA
OT YPOBHS MX YCTOWYHBOCTHU, & TCHOTHUIIHI TCHETUYECKH HE CIIOCOOHBIE PearupoBaTh Ha MIMPOKUHN CIIEKTP
KJIIMMAaTHYECKUX U3MEHEHUH, HE MOTYT IIPOTHUBOCTOSITh BIMSHUIO a0MOTHUYECKUX CTPECcCOB. MI3BeCTHO, YTO
JEHCTBUE BBICOKUX TEMIIEpaTyp CYLIECTBEHHO JTUMHUTHPYET POCT M pa3BUTHE OONBUIMHCTBA KYJIBTYp Ha
pa3IMYHBIX 3TAlaXx OHTOT€HEe3a, B TOM yucie ugrown in Kansas. penpoyKTHBHBIX, OKa3bIBas MPSMOE BITU-
sHUE Ha QopMmupoBaHHe U (YHKIMOHUPOBAHUE T'€HEpPaTUBHBIX opraHoB [1, 2, 3]. B ycioBusix BbICOKO-
TEMIIEPAaTYpPHOTO CTPECCa OTMEYAETCs 3a1€PKKA [IBETEHUsI, HAPYIICHHS B Pa3BUTUU MYKCKHUX U )KEHCKUX
MOJIOBBIX KJIETOK, YXYAIICHHUE KAa4eCTBA MYXKCKOTO raMeTo(uTa, a TakKe YMEHBIIICHHE 3aBS3bIBAEMOCTH
1 OCEMEHEHHOCTH IIOOB [5, 6]. [I0oCTOSIHHOE, WU Ja)K€ HEMPOAOIKUTEIbHOE, BO3IECHCTBUE BHICOKUX
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TeMIepaTyp y TOMara NPUBOJUT K YMEHBIIECHUIO KOJMYECTBA MbUIBLIEBBIX 3€PEH U CHUIKEHUIO UX AKTHB-
HOCTH, YTO BBIPA)KAETCsl B UHTMOMPOBAHNY MIPOPACTAHMS MBUIBLIBI M POCTA MBUIBLIEBBIX TPYOOK. OmHOI U3
BO3MOYKHBIX IPUYUH TaKUX U3MEHEHUI MOXKET ObITh HapyIllIeHUEe HAKOIUIEHHs KpaxMala B pa3BUBAIOIINX-
Csl MBbUIBHUKAX, YTO B PE3yJbTaTe YMEHBIIAET KOJUYECTBO PACTBOPUMBIX CaXapoB B 3pEJIbIX MbUIBLEBBIX
3epHax U CHWXKAET WX KU3HECIOCOOHOCTh. B ToXe Bpems aBTOpBI OTMEUAIOT, YTO TE€HOTHUITBI TOMATa ¢ MO-
BBIIIIEHHBIM COZIEPKaHUEM caxapo3bl B 3pelIbIX MbUIbLIEBBIX 3epHax Ooee TeruioycTtoiuuBsl [7, 8]. Kpome
TOTO, TIOKA3aHO, YTO JEHCTBUE BBICOKOI TEMIIEpaTyphl B psijie CIy4aeB U3MEHSAET KOHIEHTPALUIO HEKOTO-
PBIX (PUTOTOPMOHOB (ayKCHHOB M a0CIIM30BOM KHUCIIOTHI), @ TAKXKE YCKOPSET 00pa3oBaHHE M PEaKIMH aK-
TUBHBIX (JOPM KHUCIIOPOJA, UTO TAKXKE HapyILIaeT )KM3HECIOCOOHOCTh My»XKcKoro ramerodura [9, 10]. Jaxe
HEIPOJIOJDKUTENIBHOE JISHCTBHE BHICOKON TeMIIepaTypbl Ha PENpOIyKTUBHBIE CTAAUU Pa3BUTHS BICUET 3a
€000} BOSHUKHOBEHHE HM3MEHEHUH B MOJOKEHUH PBUIbLIA M CTOIOMKA, YMEHBIICHUE MBUIBLE00pasyroeit
CIIOCOOHOCTH, a TaKKe HapyllaeT MPOoLEecChl OIUIOA0TBOPEHUs 1 AMOpuoreHesa [11].

CuMTaroT, YTO KHU3HECIIOCOOHOCTH MbUIbLIBI SBISIETCS OHUM U3 Haubojee Ba)KHbIX MPU3HAKOB, 00e-
CIIEYMBAIOLIUX YCIEIIHOE OIUIOOTBOPEHHE M KAaue€CTBO 3aBsi3aBIIUXCS ceMsiH. Psij aBTopoB [12] oTMme-
YalOT TECHYIO 3aBUCUMOCTh 3HAUEHHUH 3TOr0 MpHU3HaKa OT TeMIeparypbl U BIAXXHOCTH, YTO MO3BOJISET
UCIOJIb30BaTh PE3yIbTaThl OLEHKH KU3HECIOCOOHOCTH MbUIbLIBI B Kau€CTBE MHCTPYMEHTA JUIsl CKpHU-
HUHTIA [IEPCIEKTUBHBIX T€HOTUIIOB. B yClI0BUSX BBICOKOI TeMIIEpaTypbl MEXAY KyJAbTYPHBIMU U AUKUMHU
dbopMaMM ToMaTa yCTAaHOBJIEHBI Pa3IN4Ms 110 MPOLEHTY MpOpacTaHUs MbUIbLIBI U MbUIbIE0Opa3ytomen
crocoOHoCTH. B TOXe Bpemst aBTOpbI He 00HAPYKUITU JOCTOBEPHBIX KOPPENIALMNA MEXly STUMU NPU3HA-
KaMH, OJTHAKO COYETaHHE OOJBIIOr0 KOJUYECTBA MBUIBIEBBIX 36pEH U BBICOKMH MPOLEHT UX Mpopacra-
HUS B YCIOBHSIX BBICOKOM TeMIIepaTyphbl MOKET 3HAYUTEIBHO YIYUIIUTh PEIPOAYKTUBHYIO CIOCOOHOCTD
reHoTunosB [12]. CymecTByeT U HHOE MHEHHUE, COITIACHO KOTOPOMY, KOJIMYECTBO MbUIBLIEBBIX 3€PEH HE
BCErJa MOXET OBITh HCIIOJB30BAHO KaK CEJCKI[MOHHBIM NMPU3HAK, TAK KaK B PAJE CIy4aeB PACTCHHS
MOTYT (pOpMHUPOBATH OOJIBIIIOE KOJTMYECTBO MBUIBIIBI, HO KAYECTBO €€ OyIeT HeI0CTAaTOYHO BBICOKUM [ 12-
14]. BeneactBue 3TOr0 peKOMEHAYIOT OLIEHHWBAaTh TEPMOYCTOMUMBOCTh T€HOTUIIOB HA OCHOBE aHAJIM3a
KU3HECTIOCOOHOCTH IBLIBIBI B YCIOBHUAX BBICOKOH TeMIIEpaTyphl, TaK KAK MHOTHE MCCIIEOBATENH T1O/I-
TBEPAWIHN TECHYIO CBSI3b ATOTO MPU3HAKA C 3aBA3bIBAEMOCTHIO TU1010B [ 13, 15]. B HacTosmIee Bpems dKc-
NEPUMEHTAJIbHO MOATBEPKACHA BO3MOXKHOCTh IPOBEACHUS YCIEUIHONW CEJIEKIMU MO BapuadelbHOCTH
KU3HECTIOCOOHOCTH MBUIBLBI B YCIOBHIX BBICOKOW TEMIIEPATypbl, YTO CBUAETEILCTBYET 00 3PPEeKTHB-
HOCTH MCIIOJIb30BaHUS 3HAUCHUH 3TOTO IMIPU3HAKA KaK TToKaszaTes TepMoycToiunBoctu [16]. Ha ocHoBe
pe3ybTaTOB MOJIYYEHHBIX OMBITHBIM ITyTEM Ha Psijie KyJIbTyp MCCIEI0BaTEeNN COOOMIAIOT O HEPaBHOLIEH-
HOCTH TIBUIBLIEBBIX 3€PEH MO TEPMOYCTOMUYMBOCTH M BOSMOXKHOCTH HJIEHTU(UKALUU U 0TOOpa YCTOM-
YUBBIX TE€HOTHUIIOB IO MPU3HAKAM IbUIbI[BI HA OCHOBE BBICOKOTO MPOIEHTAa OOIIHOCTH T'€HETHYECKUX
cucteMm ramerodura u ciopodura [16, 17].

Crnemyer OTMETHTD, YTO TEMIIEpaTypa SBISETCS OJHUM M3 BaKHEHIINX (aKTOPOB, ONMPEACIISIONINX Xa-
pakTep B3aMMOACHCTBUA pacTeHHui ¢ matoreHamu [18]. CymiecTByeT MHEHHE, YTO KaK HEMPOIOJIKUTETh-
Hbl€, TaK U JUINTENIbHbIE MEPHO/IbI KAPKON MOT0bl MOTYT BbI3bIBaTh 3HAUUTENbHbIC U3MEHEHHs BO B3aU-
MOJICHICTBUM MEXAY BUPyCaMH U pacTEHUSIMU-XO35ieBaMHU. BpIcokue Temreparypbl OKpyXKarolle cpesl
MOTYT U3MEHATH XapaKTep B3aUMOACUCTBUS MEX Ay BUpPycaMH U HH(OUIIMPOBAHHBIMH X035€BaMHU, UTO OKa-
3bIBAET BIMSHUE Ha POCT PACTEHUH M UX MPOAYKTUBHOCTH [19]. PedynbTaThl Hammx MccieA0BaHUNA MO-
Ka3aJH, 9YTO COBMECTHOE BIUSHHE TMOBBIIIEHHON TeMIepaTypsl U BUPYCHBIX (PUTOMATOTEHOB MPHUBOAUT K
BO3HUKHOBEHUIO AUPPEpEeHINPOBAHHBIX PEAKIMI MYKCKOTO TaMeTo(puTa, KOTOpble B OOJbIIEH CTENEeHU
JIeTEPMUHUPOBAHbI JICHICTBUEM TEMIEpPaTyphl B CIydae U3MEHYMBOCTH )KU3HECTIOCOOHOCTH MBLIbIIBI U BU-
PYCHBIX ITATOT€HOB - /17151 BapuaOeIbHOCTH ATIUHBI TpyOOoK [22]. OxnHako, nH(pOpMans O BIUSHUU HHPHUIIN-
POBaHUS PaCTEHUH Ha U3MEHUYUBOCTH MYKCKOTO raMeTo(uTa B MOCIEAYIONUX TOKOJICHUIX orpaHiyeHa. B
ATOMH CBSI3U HMCCIIEIOBAHUSA 110 U3YUEHUIO BIMSHUSA TEMIIEPAaTypPHOro (pakTopa Ha H3MEHYMBOCTh IOTOMCTBA
BUPYCHH(UIIMPOBAHHBIX PACTCHUI HA PAa3HBIX CTAAMIX OHTOTE€HEe3a MpuoOpeTaroT 0co0yro aKTyaIbHOCTb.
[{enb NpoBEIEHHBIX UCCIEIOBAaHUM COCTOsIa B M3YYEHUH BIMSHUS MOBBIIIEHHOMN TeMrepaparypsl Ha U3-
MEHUYUBOCTh (D)YHKLMOHAJBHBIX MPU3HAKOB MYKCKOTO raMeTo(duTa IMOTOMCTBA BUPYCHH(HUIIMPOBAHHBIX
TE€HOTHUIIOB TOMATa.
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MarepuaJj 1 MeTOABI

DKCHeprMEHTHI TIPOBOIIIN C MOTOMCTBAMH BHpycHH(puImpoBanHelx BTM/BAT reHoTHnamm Tomara
(Bupyc Tabaunoit mo3zauku — BMT, Bupyc aciepmun TomaroB — BAT). B nccnemoBanust ObUTH BKITFOYCHBI
crenyromye copra: Benen, Mapu ['paredymnu, Pyduna, Tomum, @nakspa, Muxaena, a Takke ITUKUAE BUIbI
Solanum chilense u S. pimpinellifolium. Pacrenus BbipanyBaiyi B TEIUIMLE PEHIOMU3UPOBAHHO 110 00IIIEe-
IIPUHATOMN JUIsl TOMATOB METOIUKE N0 CTaguM LBETEHUs. I OLEHKH KauecTBa MbUIBIBI CO 3I0POBBIX pac-
TEHUH (KOHTPOJIb) U MOTOMCTB BUPYCOMH(HIIMPOBAHHBIX PACTEHH (OIBIT) COOMpANU LBETKH, OTIACISUTH U
MOJCYIINBAIN TBUIHUKY, BBIACISUIM MbUlbLly. C 1LeNbl0 ONpenesieHusl ee TepMOYCTONYUBOCTH MPOBOJIHU-
JM B T€YE€HHE 3-X 4acoB MPOrPEBAHUE YACTHU MbUIBLEBBIX B TepMocTate npu temneparype 40°C (omsit), B
KOHTpOJIE IBLIbIIA TAK)KE HAXOAMWJIACh B TEPMOCTATE IIPU ONTUMAIbHOM TeMieparypHoM pexume 27°C. Ilo
MCTEUEHUHU YKAa3aHHOTO CPOKa IPOBOJWIM MOCEB KOHTPOJIHHOTO M OINBITHOTO BapHAHTOB IbUIBIBI HA HC-
KYCCTBEHHYIO ITMTATENIbHYIO CPEAy, coaeprKallyto 15%-Hbli BOAHBINA pacTBOpP caxapo3bl U OOPHYIO KHCIOTY
- 0,006%. KynbsTBHpOBaHUE MBUIBLIEBBIX 3€PEH OCYIIECTBISUIN B TEPMOCTATE IIPU TEMIIEPATYPHOM PEXKHUME
27°C B TeueHue 3-x yacoB. B mporecce aHaim3a npenaparoB o7 MUKPOCKOIIOM B KOHTPOJIBHOM U OMBITHBIX
BapuaHTax u3ydanu He MeHee 500 MbUIbLEBBIX 3€pEH, OLEHMBAIN UX ku3HecrnocoOoHocts (KII) u amuny
nbUIbLEBBIX TPYOOK (I1T). [lns onpenenenust TepMOyCTOMYMBOCTH MY>KCKOTO TaMeTo(uTa BEIYUCIISUTH COOT-
HOILIIEHHE MTOJTyYEHHBIX IT0Ka3aTesiel B KOHTPOJIBLHOM U ONIBITHBIX BAPUAHTAX U BbIpakasik B rpoueHTax. Cra-
THUCTUYECKYI0 00paboTKy pe3y/bTaToB OCYLIECTBIISUIN C UCTIOb30BaHUEM Iporpamm Statgraphics Plus v.5.0.

Pe3ynbrarsl un 00cyx1eHHE

B pesynbrare npoBeeHHBIX HCCIEA0BaHUN YCTaHOBIIEHO, YTO MPU ONTUMAJIbHOW TEMIEpaType Kak y
37I0POBBIX, TaK U Yy MOTOMCTB MH()UIUPOBAHHBIX PACTEHUN, YPOBEHb KU3HECIOCOOHOCTH MBLIBLBI  OBLI
NpUOIM3UTENHLHO PABHBIM U cocTaBisit 62,8...63,7%. JlelicTBue TeMIepaTypbl OKa3bIBAIO CYIECTBEHHOE
BJIMSIHME HA M3MEHEHHUE ITOr0 NMPU3HAKa, CHUXKAasl €ro 3HaYeHUsI B cpeiHeM B 1,6 pa3a y 310pOBBIX pacTeHHH
u B 2,0...2,1 pa3a y noromcts BMT/BAT. Ilpu cpaBHeHHHU pa3MepoB MbUIBLIEBLIX TPYOOK BBISBIEHO, YTO
y 340POBBIX PACTECHU MPH ONTHMAJIBHON TemIieparype (GOpMHUPOBAIHUCH JOBOJIBHO JUTMHHBIC MBLUTBICBBIC
TpyOKH, pa3Mep KOTOPBIX B cpeaHeM cocTasisul 46,0 yci.en., Torga Kak y HOTOMCTB MH(UIMPOBAHHBIX
pacTeHHi B 3TUX yCJIOBUAX 00pa3oBbIBaiich 6onee kopotkue [IT - 32,3...40,6 ycn.en.

Puc. 1. Bausinue temneparypsl (40°C) Ha NpU3HAKH MYKCKOro rameToguTa ToMara.
Ku3zHecnoCoOHOCTD IBUILIILI Jmuna I1T
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KynsruBupoBaHue mbUiblibl pH BhICOKOW Temmeparype (40°C) npuBOAMIO K YMEHBIIEHUIO pa3MepoB
MBUTBIEBBIX TPyOOK motomcTB BMT/BAT B 1.4...1.7 pa3a 1o cpaBHEHHUIO ¢ KOHTPOJIEM, TOT/Ia KaK y KOH-
TPOJIBHBIX PACTEHUH NPH ONTUMAIBHOW U CTPECCOBON TEMIIEPATYpax pa3Mephl MbLIbIEBBIX TPYOOK CTaTH-
CTHUYECKH HE pa3nuyaiuch (puc. ).

B pesynbrare npoBeAeHHBIX UCCIEA0BAHUN YCTAHOBIIEHO, YTO CPEAH U3y4eHHBIX TOTOMCTB BMT Hau-
OoJsiee CHIIBHO pearnpoBajl Ha TepMooOpaboTky copra ®iaak3pa, Benen u Pyduna, y kKoTopbIxX xu3He-
CHOCOOHOCTH MBUIBIIBI ObUIA HIDKE 3HaYeHUI KoHTpousis B 1,9...2,7 pa3a. B To ke BpeMsi y JTUKHX BUJIOB U
copta M. ['paredymnnu 3HaueHus 3TOT0 MpU3HaKa ObLTM HanOosee cTadmibHBIMU. B coctaBe motromcte BAT
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HanOonee cUIbHAsA peakiys oTMedeHa y coproB Dmakspa, Bener u aukoro Boga S. chilense, 9to BeIpaxka-
JIOCh B YMEHBIICHUH >KU3HECTIOCOOHOCTH MBUIBLEI B 1,9...2,2 pa3a. B To ke BpeMsi cTabMIbHOCTh 3HAUYCHUI
aHAJIM3MPYEeMbIX TOKazaTesneil 3apeructpupoBana y copro (BAT) Tomum, M.I'patedysiu, uto, BeposTHO,
CBsI3aHO C Oojiee BBICOKON TEPMOYCTOMYHMBOCTBIO MX MBUIBLEBBIX 3€peH. Y OOJNBUIMHCTBA M3YYEHHBIX IO-
toMcTB BMT/BAT B pesynbrare nporpeBaHus He BBISBJICHO 3HAYUTEBHBIX PA3IHUYHU MO JUTMHE MBUTBIIEBBIX
TPYOOK 10 CPAaBHEHUIO C KOHTPOJIEM, 3a UCKITFoueHueM copToB dimakapa, Tomumn (BMT), y koTopsix ¢opmu-
poBasiuch 0ojiee KOPOTKHE TPYOKHU, UTO, BEPOSTHO, IPOUCXOAUT B PE3YJIbTaTe YMEHBIICHHUS TEMIIOB X POCTA.
Taxum 00p30M, IPOrpeBaHUE MbUIbLIEBBIX 36PEH IOTOMCTB BUPYCHH(DUIIMPOBAHHBIX TEHOTUIIOB TOMAarTa
MPUBOAMT K AU PepeHIupOBaHHOMY U3MEHEHUIO N3YUYE€HHBIX (PYHKIIMOHAIBHBIX TPU3HAKOB MY»CKOT'O ra-
MeTO(UTa, 4TO, BEPOSITHO, CBUJIETEIHCTBYET 00 X HEPABHOLIEHHOCTH 110 TEPMOYCTOHUNBOCTH.

Tadanuna. OcHOBHbIE HCTOYHUKHM M3MEHYHMBOCTH NMPHU3HAKOB MYKCKOr0 ramMetro(pura Tomara
noromctB BMT/BAT.

7K13HecnocoOHOCTh MbLIbIbI JyInHA NbLUIbIEBBIX TPYOOK
Hcrounuxu Crenenu Cymma Joasi Bius- | CreneHu Cymma | Joas Busi-
U3MCHYHUBOCTH CBO0OIBI KBaJApaToB | HUA (PAKTO- CBO0OBI KBaJApaToB | HUA PaAKTO-
3¢ dexToB poB, % 3¢ dexToB poB, %
IMoromcTBa BTM

I'enoTun 7 1226,9* 5,6 7 1323,2* 17,9
BTM 1 631,9* 2,9 1 473,9* 6,4
Temmeparypa 1 17748* 81,5 1 3056,7* 41,3
B3anmopeiicTeue 22 2169* 9,92 22 2543,1%* 34,3
(bakTopoB

OctaTouHas 64 2,92% 1,3 64 2,93 0,04
M3MEHUYHUBOCTH

IMoromcTBa BAT

I'enorun 7 1893,7* 7,9 7 1495,4* 19,7
BAT 1 945,6* 3,95 1 2799,4%* 36,8
Temnepatypa 1 18931* 78,1 1 1646,7* 21,7
BzanmonerictBue 22 2172* 9,1 22 1653,9* 21,8
(bakTopoB

OcrarouHas 64 2,96%* 1,05 64 2,72 0,04
M3MEHUYHUBOCTH

* - p<0,05

st BeIsiBIEHUS! (DaKTOPOB, NETEPMHUHUPYIOIMIMX U3MEHUMBOCTD (DYHKIIMOHAIBHBIX MPHU3HAKOB MbLIb-
16l ITPOBEJIeHa 00pabOTKa MOTYUYEHHBIX PE3YIbTaTOB METOAOM TPeX(haKTOPHOTO TUCTIEPCHOHHOTO aHAIN3a
(Tabmn.). YcraHoBIeHA JOCTOBEPHOCTh BIUSHUS T€HOTHIIA, TEMIEPATYPhl, BUPYCOB, a TAKXKE X B3aUMO-
JIEHCTBUI B BapHaOEIbHOCTH IPU3HAKOB MYKCKOTO rametroduTa. [Ipu 3TOM BKIIa TeMmeparypsl B o0miei
CTPYKTYpe U3MEHYMBOCTH )KM3HECTIOCOOHOCTH MbUIbLIBI OB pelaroum u coctasisii 78,1...81,5%, rorna
KaK CUJIa IeMCTBUS OCTANIbHBIX (PaKTOPOB, B TOM UHCIIE U TEHOTHUIIA, OblIa 3HAYUTEIBHO Oosiee ciaboil. AHa-
713 Bapra0eTbHOCTH pa3MepoB MbUIBIEBHIX TPYOOK moToMcTB BMT BBISIBHII, UTO M3MEHEHUE UX JJTMHBI HA
75,6% ompenensieTcs TeMeparypoil u B3aumozeiictsuem ¢akropoB. Y motoMcTB BAT B usMeHunBoctu
3TOTO MpPU3HAKA CUJIA IEHCTBHSI F€HOTHUIIA, TEMIEepaTypbl U B3aUMOACUCTBUS (PAKTOPOB OBLIM MPUMEPHO
paBHbIMHE - 19,7...21,8%, Toraa Kak BIHMsIHHE BUpYca ObLIO Oojiee cuibHBIM - 36,8% (Tabmn.). Takum oOpa-
30M, TEMIIEpATypa SIBIIAETCS IIaBHBIM (PaKTOPOM, IETEPMUHHUPYIOIIUM U3MEHYUBOCTD KU3HECITOCOOHOCTH
IBUIBIBI U3YYEHHBIX IOTOMCTB, TOT/Ia KaK BapuaOeIbHOCTh JUTMHBI MBUTBIEBBIX TPYOOK B 3aBUCUMOCTH OT
THUIIA BUpYCa B OOJIBbIIICH CTENICHH OTIPENeNIIeTCs IeHCTBIEM TeMIieparypsl win BAT.
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[Tonmy4yeHHbIe pe3yabTaThl MPEACTAISIOT 0000IIeHHY 0 HHPOPMAIHIO 00 HCTOYHUKAX U3MEHUHUBOCTH MPH-
3HAKOB MY>KCKOTO TaMeTo(huTa JJIsl BCEX M3yUYECHHBIX TeHOTHITOB. OTHAKO, KOXKIBIA W3 TPOAHATH3HUPOBAHHBIX
00pa3110B MPOSIBIIET CHCIMPUUECKYIO PEaKIMI0 Ha CTpecc, HHGOopMaIs O KOTOPO Hanbojiee MHTEpECHa U
Ba)KHA TSI CEJIEKIIMOHEPOB. B 3T0ii CBsI3u HAaMU BBISIBIICHBI HCTOYHUKH U3MEHUMBOCTHU MPU3HAKOB MY>KCKOTO
rameTo(uTa HHANBHUYaTbHO TS KaXKI0TO 00pasiia, U Ha TOH OCHOBE OXapaKTepH30BaHA YyBCTBUTEIHHOTH
TeHOTHUIIA K TeMIIeparype, IpH 3TOM, YeM BBIIIE BKJIa (hakTopa B CTPYKTYpPY U3MEHUMBOCTHU MPU3HAKA, TEM
OoIee YyBCTBUTEICH TEHOTHI K €ro ACWCTBUIO U HA000POT, IPU MEHBIIIEH cujie AeWCTBUs (pakTopa yCcTOMYH-
BOCTH BBIIIIE. AHAIM3 KOMIIOHEHTOB CIIEKTPOB M3MEHYMBOCTH TIOKA3aJl, YTO TEMIIEPATypHBINA ()aKTOP BHOCHUT
pelmamui BKIaJ B BApHaOeIbHOCTh KU3HECITOCOOHOCTH MBUTBIIBI O0NbITMHCTBA MOTOMCTB BAT (Bener,
Pyduna, Muxaena, S.chilense. S.pimpinellifolium), a Taxxe Hekotopbix noroMcts BMT (Benen, Pyduna, S.
chilense. S.pimpinellifolium), mpu 3ToM cuna neiictus pakropa BapprupoBaiia B mpenenax 52,2...97,2%. Cpe-
JI1 U3YYCHHBIX TEHOTHIIOB CIIeAyeT BhIIEIUTh copTa M.Iparedymnmun u Muxaena (BMT), y KOoTOpbIX BKIIag
TeMIeparypsl B ©3MEHEHUE KU3HECTIOCOOHOCTH MBUIBIBI COCTaBIST 37,4...42,4%, 4T0 MOXET CBHIETEIb-
CTBOBaTh O CJ1a00W PEaKIK WX MBUIBIICBBIX 3€PEH HAa MPOTPEBAHNE U OTHOCTUTEIILHOW CTAOMIHLHOCTH 3HA-
YeHUH MpHU3HAKaA B 3TUX yCIOBUX. CieqyeT OTMETUTh, YTO BapHaOebHOCTh Pa3MEPOB MBUIBIEBBIX TPYOOK
ObUTa MEHee 3aBUCHMbIMA OT Temmeparypbl. ¥ 2-x coptoB Pyduna u Muxaena BMT/BAT BapsupoBanue
nnbl [1T maBHBIM 00pa3oM onpeAessiiioch AeUCTBUEM BUPYCOB, y copTa M.I'paredymm ocHOBHAs 4acTh
M3MEHUYMBOCTHU 3TOT0 MpU3HaKa OblIa JeTePMUHUPOBAHA B3aUMOJICHCTBHEM (DaKTOPOB, TOI/A KaK Y OCTallb-
HBIX TEHOTUTIOB POJIb TEMIIEPATYPHI SIBIISUTACH TPUOPUTETHON. TakuM 00pa3oM, MPOBEICHHBIC UCCIICIOBAHHS
TIO3BOJIMJIM YCTAHOBHTD PA3IIUYNS U B CTPYKTYPE CIIEKTPOB M3MEHYNBOCTH aHAIM3UPYEMBIX TIPU3HAKOB U HA
9TON OCHOBE 0XapaKTepPHU30BaTh YyBCTBUTEIBHOCTh Ka)/I0T0 TEHOTHMA K AelcTBUIO PakTopos (Puc. 2).

Puc. 2. CTpyKkTypa H3MEHYHBOCTH NMPHU3HAKOB MYKCKOT0 ramMeTo(uTa MOTOMCTB BHpPYcHHU-
HMPOBAHHBIX COPTOB TOMATAa B pe3yJibTaTe mporpeBanns nslibubl (1 — Venet; 2 — M. Gratefully; 3 —
Rufina; 4 — S.chilenze; 5 —S. pimpinilifollium; 6 — Mihaela).

L 15,1
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VYuuthiBas TO, 4TO 0KOJIO 60% CTPYKTYPHBIX I'€HOB, SKCIPECCUPYEMBIX B IbUIbLIE, TAK)KE aKTUBHBI B
cnopogute [19, 20], momyueHHbIE pe3ylbTaThl 10 TEPMOYYBCTBUTEIIEHOCTHA MYXKCKOTO FaMeTo(huTa MOTYyT
OBITh SKCTPAINOJIUPOBAHBI U HA PEaKIMIO TEHOTUIIOB Ha CTaJuH CropoduTa, a TAK)KEe PEKOMEHI0BaTh COOT-
BETCTBYIOIIME (PAKTOPBI [T XapaKTEPUCTUKN PEeaKLUi T€HOTUIIOB B CTPECCOBBIX YCIOBUSX.

Pe3ynbraThbl OLIEHKH TEPMOYCTOMYMBOCTH MY)KCKOTO TaMeTO(HTA 3I0POBBIX U TIOTOMCTB BUPYCOMH(DUIIH-
POBaHHBIX PACTEHUH MOKa3alH, YTO B CPEJHEM Harboee BEICOKMH YPOBEHb 3HAUEHUH ITOT0 ITPU3HAKA OTME-
YeH Y KOHTPOJIBHBIX pacTeHuil - 62,5+2,24 %, Torna kak y noromctB BMT/BAT ypoBeHb TepMOyCTOHYHBO-
ctu Obu1 HIKE Ha 8,3 1 13,9 % coorBeTcTBeHHO (pHc.3 A, b). Cneayer OTMETUTD, UTO MEKIY KOHTPOJIbHBIMU
Y ONBITHBIMU BapHAaHTAMU TAKXKE ObUIM YCTAHOBJIEHBI PA3IMYMS U MO YCTOMYMBOCTH NBUIBLEBBIX TPYOOK,
npu 31oM y notomctB BMT/BAT, kak u B ciiydae >KU3HECTIOCOOHOCTH TbUIbIIbI, HAOMIOMATN YMEHbILICHUE
3HAYCHHUI MPU3HAKA 110 CPABHEHMIO C KOHTposeM Ha 32,9 u 28,4 % cOOTBETCTBEHHO, YTO, BEPOSITHO, MOXKET
OIPEAETATHCS CHIDKeHnEeM TeMIoB pocta 1T 3Tux reHoTunoB nocie nporpeBaHus NbUIbLEBBIX 3€PEH.

Puc. 3. TepMoyCToﬁtuocn, NbLJIbBIBI TCHOTHUIIOB TOMAaTA.
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B pe3ynbrare npoBeeHHOM OIIEHKH B COCTAaBE KOHTPOJIBHBIX, a TAKXKE IOTOMCTB BUPYCOMH(HUIIMPOBH-
HBIX pacTeHMI ObUIM BBIJIEJIEHBI TE€HOTHUIIbI, 00Nagaroe Hauboiee BEICOKUM YPOBHEM TEPMOYCTOWYH-
BOCTH MY>XCKoro ramerodura (puc. 4). O60011as nosrydyeHHble JaHHbIE, CIIEIET BbIIEIUTh copTa Muxaerna,
Pyduna, a Taxoxke auxuii Bun S. pimpinellifolium, y KOTOpbIX ypOBEHb TEPMOYCTOWYMBOCTH MBUIBLIBI OBLIT
BBICOKHM KaK B COCTaBE KOHTPOJIBHBIX MOMYJIAINN, Tak Uy motoMcTB BTM/BAT.

Takum 00pa3oM, Kak IMMOKa3aJd MOJTy4YEeHHBIE PE3yJbTaThl, YCTOHUMBBIE U HEYCTOWYHMBBIE K CTpPECCY
IBUIBLEBbIE 3€pHA U3YUEHHBIX T€HOTUIIOB Pa3INyaloTCs aMIUIUTYI0M BbI3BAaHHBIX CTPECCOM OTKJIIOHEHH,
IPY 3TOM YCTOHUYMBBIE FEHOTHUIIBI [0 OTHOIIEHUIO K KOHTPOJIIO XapaKTepU3yOTCsS MEHBIINUM JAHATI030HOM
U3MEHUMBOCTH aHAJIU3UPYEMBIX NMPU3HAKOB. ClielyeT OTMETUTh, YTO HA CTAIAMU CIIOPO(pTa y MHOTUX KYJIb-
TYp TaKe BbISBICHBI aHAJIOTMYHbIE U3MEHEHUs [23].

Puc. 4. 'eHoTHIBI TOMaTa ¢ BBICOKMM YPOBHEM TEPMOYCTOHYMBOCTH MYKCKOI0 ramerodura.

Konmponws: MJ pamedyanu, Tomuuw, Muxaena,

Pyduna.

ITomomcemen BMT: Muxaena, S.chilense,
S.pimpinellifolinm.

IMomomemea BAT: Muxaena
S.pimpinellifolium, Pyguna.

TEEMeYETORYNBEIE
rereTmE]
Il
|

26



’

Seria ,,Stiinte reale si ale naturii’
Stiinte biologice ISSN 1814-3237

Takum 006pa3zoM, ypoBeHb TEPMOYCTOHUYHNBOCTH MY>KCKOI'O raMeTo(uTa KOHTPOJIbHBIX MO/ ObLT
BBIIIIE IO CPABHEHUIO C BUPYCHH(UIIMPOBAHHBIMU IOTOMCTBAMH, YTO, BEPOSITHO, CBSI3aHO ¢ O0Jiee BEICOKOM
YYBCTBUTEJIbHOCTHIO 3TUX T€HOTHUIIOB.

BriBoabI

»  JleiicTBUE MOBBIIIEHHOW TEMITEPATy Pl HAa My>KCKO# ramerodut y moromctB BTM/BAT  BbI3BIBacT
cnenuduyeckne U3MeHeH!s! (PyHKIIMOHAIBHBIX IPU3HAKOB, KOTOPBIE B OOJIBLIEH CTENIEHN KOHTPOJIUPYIOT-
cs1 Temmeparypoit - 78,1...81,5% (a1 ’K13HECTIOCOOHOCTH MbUIBLIBI), TOI/Ia KaK BApbHUPOBAHUE PAa3MEPOB
1T "a 75,6% neTepMHHUPOBAHO TEMIIEPATYPOH U B3aUMOJICHCTBUEM (PaKTOPOB.

» AHanm3 CTPYKTypHI CHEKTPOB BapnaOebHOCTH MPU3HAKOB MYKCKOTO raMeTo(huTa HHANBUYAIEHO
JUISL K&KIOTO T€HOTHUIIA BBISIBUI HAJIMUUE CYIIECTBEHHBIX PA3IMUMi 110 UX YyBCTBUTEIBHOCTHU K AEUCTBUIO
(akTOpOB, BHI3BIBAIOIINX U3MEHUHNBOCTD, YTO B UTOIE€ IO3BOJISIET OXapaKTEpU30BaTh PEAKIIMIO HA CTpecC,
IPOBECTH Ha IPYNIIUPOBKY FEHOTUIIOB M UCIOJIb30BaTh NOJIYYECHHBIE JaHHBIE IS IPOrHO3a peaKkLuii cro-
poduTa.

» Y noromctB BTM/BAT cpennmii ypoBEeHb TEPMOYCTOWYHBOCTH MBLIBIIBI U MBUTBIIEBBIX TPYOOK OBLI
HIKE MoKa3areneid KoHTposs Ha 8,3...13,9% u 32,9...28,4% cOOTBETCTBEHHO.

» Myxckolil raMeTo(UT 3M0POBBIX PACTCHUHN M BUPYCHH(DUIIMPOBAHHBIX TIOTOMCTB COPTOB Muxaena,
Pyduna u S. pimpinellifolium couetan BbICOKHI ypOBEHb TEPMOYCTOMUMBOCTHU IMbUIbLII U MbUIBLIEBBIX
TpYOOK, YTO MpeAIoaraeT NepcreKTUBY UX MCIOIb30BaHUS B JaJbHEHIINX HCCIEJOBAHUSIX.
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