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CPABHUTEJIbHAA OLIEHKA ITOCEBHbBIX KAYECTB CEMAH I'VAPA
Cyamopsis tetragonoloba (L.) Taub, BBIPAIIIEHHOT'O HA I1OJINBE
" B PEXUME NCKYCCTBEHHOU 3ACYXHU B HUKHEM ITOBOJIXKBE"

M.A. BUIITHAKOBA! =, T.A. ABOPCKAS!, P.A. IITAYXAPOBL 2,
H.B. KOUYEPUHAL, E.A. JI3IOBEHKO1, I''1. ®UJIUINEHKO!

HccnenosaHue pa3iM4HbIX ACHEKTOB OMOJIOTMM KYJIbTYPHOTO 0O00OBOrO pacTeHHs Tryap
(Cyamopsis tetragonoloba (L.) Taub) — HOBOro MHTpOIyLEHTa B pPsifi I0XKHBIX perdoHoB Poccuiickoii
@enepanuy CBSI3aHO ¢ ONTHMHM3ALMEN pasMelleHHsl KyJIbTYPbl B COOTBETCTBYIOIMX ArpOKIMMATHYECKUX
yeaoBusix. C navana 2010-x ronoB — Bpemenu nosisienus ryapa B P@ oreyecTBeHHble CeJIEKIMOHEPHI
co3aanm 0oJiee moayropa necarka copros. HeoOxonuma opraHu3anus ceMEeHOBOJCTBA, KJIl0YeBas 3a1a4a
KOTOPOro — MOJIyYeHHe CeMsIH C BHICOKMMH NMOCeBHbIMU KavyecTBamMu. CylieCTBEHHbI NMPAKTHYECKHIA WH-
Tepec NMPeACTABJAET U3yYeHHe BJIMSAHUA HA NMOCEBHbIE KAYECTBA CEMSIH CTPECCOBBIX YCJIOBHii BbIPALINBA-
HHSl, B YACTHOCTH 3acyxu. BojHblii AeuIMT cUuTaeTCs BaKHeiIeil MPUYMHON CHIZKEHHSI YPOXKANHOCTH
3epHO0000BbIX BO BceM Mupe. HeraTuBHoe Bo3zmeiicTBHE 3aCyXH BbIPAKAETCS B CHHXKEHHH BCXOXKECTH W
3HEPruM MPOPACTAHMS CeMSH, a TAKKe B CHIJKEHHMHM MX NMHTATEJIbHOI meHHocTH. B Hacrosmieiit padore
BHEPBbIE MPOAHAIM3UPOBAHO BJIMSHHE 3ACYXH HA MOCEBHbIE KAYECTBA CEMSH 00pa3ioB ryapa U3 KoJLIeK-
und BUP, KOHTPAcTHBIX MO OTHOIIEHHIO K 3acyXe: TOJEPAHTHBIX M YYBCTBUTEJbHBIX K CTpeccopy, a
TAKXKe HEHTPaJbHO OTHOCAINMXCA K pexuMmy Biaaroodecnedenus. Lleab padoTbl — u3yuyeHue BIMSHUA
3aCyXM Ha MOCEBHbIE KAYEeCTBA CeMsH ryapa CBeKeil PempoayKuud M CeMsH ¢ UMHUTAIMeil JTUTeJbHOro
XpaHeHus (MOIBEPTHYTHIX YCKOPEHHOMY CTAPEHHI0), 4 TAKXKE BbISABJIEHHE BO3MOXKHOIO PA3JIHYMs MOCEB-
HbIX KA4eCTB CeMsH Y 00pa3loB, MO-Pa3HOMY pearupylommx Ha BOAOCHAOXKeHHE KYJIbTYpbl — TOJIEPAHT-
HbIX, BOCIIPMMMYMBBIX U HETPAJIBHBIX B CBOEM OTHOLIEHHM K 3acyxe. Martepuasiom cayxuim 12 odpasuos
ryapa u3 koyuiekuuu BUP, Boipamennsix B 2023 rony Ha Boarorpaackoii OC BUP B ycioBusix moimsa
M MCKYCCTBEHHOM 3aCyXM, CO3JaBAeMOii MOCPEICTBOM NMpPEKpaIleHus MOJuBA HA cTaaun GopMHPOBAHUSA
nocJjeanero 000a B nepsoit KUCTH (B KOHIE MIOHS) (MapaMeTp «peKHM BbIpalluBaHus»). B aToM mojesom
3KCIepUMeHTe B U3yJaeMoil BHIOOPKE BbIABWIN Au(epeHInanuio oopa3ioB Ha TPH IPYNIbI MO OTHOIE-
HHMI0 K BOJOCHA0XKEHHIO: TOJEPAHTHbIE, YYBCTBUTE/bHbIE K 3aCyXe M HEATpaJbHbie MO OTHOIIEHHIO K
BJaroodecnevyeHnIo (MapamMeTp «cTaTyc oopasua»). B Hacrosimmii 1adopaTopHsiii 9kcnepument 2024 roxa
ObLIM BKJIIOUEHDI M0 4 00pa3ia U3 KaxKao0ii rpynmbl. YCKOpPEeHHOe CTapeHne CeMsiH OCYIECTBIISUIH MoCpe-
CTBOM MX pa3MelIeHHs HA CeTKe B DKCUKATOPE HAI HACHINIEHHBIM PAacTBOPOM Hatpus xjaopuctoro (75 %
OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa) M MHKyOamun B Tepmoctare mpu 40 °C. Bbuio mocrasieHo aBa
onbiTa. B mepBoM MHKY0aluWi0 B TEPMOCTATe MPOBONWIN B TeYEeHHE 5 CYT, BO BTOpOM — B TeyeHue 10
cyT (mapaMeTp <«BO3pacT ceMsH»). BbIpaBHMBaHMSI CeMsIH MO BJIArOCOAEPKAHHIO JTOCTHIAJM, pa3Melnas
UX B 3KCHKATOPE HA CeTKe HaJ HACHIIEHHBIM PACTBOPOM Kaubuus xjopuctoro (35 % oTHocuTenbHAS
BJIAXKHOCTh Bo3ayxa) B Tepmoctate npu 20 °C B TeyeHune 5 cyr. BcxoxkecTs ceMsiH ryapa aHaJIM3MpoO-
BAJIM 10 M MOCJE YCKOPEHHOTO0 CTApeHHs MOCPeICTBOM NpPOPALIMBAHMA B PYJOHAX (UIBTPOBAJIbLHOM
oymaru B Tepmoctare B Temuore npu 30 °C aHem u 20 °C Houbl0. DHEPrHi0 MPOPACTAHUS MOICYNTHI-
Bayi Ha 3-u cyr. Ha 7-€ CyT moacYMThIBAIM BCX0XKECTh — 00LIee YMCI0 HOPMAJIBHO MPOPOCIIHX CEMSIH.
CpaBHHTE/IbHBIA AHAJIM3 NOCEBHBIX KAYECTB CeMsIH, COOPAHHBIX C PACTEHMIi ryapa, BbIPALIEHHbIX B YCJIO-
BHSX CHCTEMATHYECKOro MOJHBA M HCKYCCTBEHHOM 3aCyXH B MOJIEBBIX yCJI0BHAX Bosrorpaackoii od1acTw,
BBISIBIJI T€TEPOT€HHOCTh 00Pa3LOB M0 AHAJIU3UPYEMbIM MPU3HAKAM M MOKA32aJ1, YTO PEXKHUM BbIPALIMBAHUS
CYIIECTBEHHO BJIMS HA JIA0OPATOPHYI0 BCXOXKECTh ceMsH. Ha M3MeHYMBOCTH dHEPrMHM MpPOPACTAHUS W
BCXOKECTH CEMSH CYIIECTBEHHO BJIMSET mapaMeTp, YCJIOBHO HA3BAHHbI HAMH BO3PACTOM ceMsiH (COOT-
BercTtBenHo p = 0,000 u p = 0,020), a Ha U3MEHYMBOCTH MOKa3aTejeil BCXOKECTH CeMsIH 10CTOBEPHOE
BJIMSIHME UMEJI CTATYC OTHOIIEHHUs1 00pa3uoB K 3acyxe (p = 0,003). MakcuMabHYI0 BCX0XKECTb MOKA3aJu
CeMeHa TOJIEPAHTHBIX K 3acyxe o0pa3uoB, BbIPAIEHHBIX KAK NP MOJIMBE, TAK U HA ()OHE 3aCyXH, MOA-
BEpPrHyTble U He MOABEPrHyTbie YCKOpeHHOMY cTapenuio. To ecTh reHeTHyecKasi mpeapacnosioKeHHOCTb K
aJianTanuy K BOJHOMY Ae(HIUTY ChIrpaja KIo4YeBylo Pojib B COXPAHEHUH MOCEBHBIX KAYeCTB CeMSH pac-
TEHWii, BLIPALIEHHBIX B YCJIOBHAX 3aCYXH. DTO CBUAETEJIbCTBYET O CIIOCOOHOCTH TOJIEPAHTHBIX T€HOTHIIOB
aJlanTHPOBATHCA K CTPECCOBBIM YCJIOBHSIM MOCPEACTBOM MOOMIM3ALMH MEXAHH3MOB 3ALIMTBI OT 3ACYXH,
KOTOpbI€ MO3BOJISIOT ONTHMHU3UPOBATH MCMOJIb30BAHME PECYPCOB U HATIPABJIATH X HA (hOPMHUPOBaHHE Ka-
YEeCTBEHHBIX CEMSIH.

Kmouesbie cioBa: ryap, ceMeHa, NOoCEBHbIC Ka4€CTBA, YCKOPCHHOE CTAPEHUE, CTPECCOP 3aCyxXu.

TengeHMs M3MEHEHUS KiIMMaTa B CTOPOHY YBCIMYCHUA YaCTOThI U

" UccnenoBaHue BBHIMOJHEHO MpM (UHAHCOBOM moanepxkke Poccuiickoro HayyHoro (oHma B pamMKax IpoeKTa
No 23-16-00195 ot 15 mas 2023 roga.
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WHTEHCUBHOCTU 3acyX O4eBUAHA. [IpOrHO3BI M KIMMATUYECKUE MOJICITN YKa3bl-
BalOT Ha TO, YTO TJ100aJbHOE MOTEIUIEHNE CIIOCOOCTBYET YMEHBIIEHUIO KOJIMYe-
CTBa OCAJKOB M apUAM3alMU KIMMaTa, 4To BJIeYeT 3a COOOM JIMTENbHbIC 3aCyXU
BO MHOTMX pernoHax mupa (1-3). DTo npeacTaBiseT cepbe3Hble PUCKU IJIS CeJib-
CKOTro X03s[cTBa B psie 10XkHbIX obnacteit Poccuu, B yactHoctu B FOxHOM de-
nepanbHOM okpyre U HukHem IloBoskbe, Tae 3acyxu CIydyaroTCsl JOBOJBHO Ya-
CTO, OOBIYHO pa3 B HECKOJIbKO JIET, U TIPOrHO3bI MPEaIoaaraloT BO3MOXHOE yBe-
JIMYEHUEe UX YacTOThl U TMPOAOKUTeNbHOCTH. Tak, B Boarorpaackoit obnactu
3aCyxy BO3HHUKAIOT B CpeaHeM Kaxkable 2-3 roga. UMeHHO Ha 3TU TEPPUTOPUU B
CUJTy TeMIlepaTypHBIX MOTPEOHOCTEl MHTPOMYIIMPOBAaHA CTpaTeTMYECKN BaxkKHas
s Poccuiickoit @enepanun 3epHOO000Bast KyiabTypa ryap (4).

T'yvap Cyamopsis tetragonoloba (L.) Taub. (cem. Fabaceae) — 11eHHOe 3ep-
HO0000OBOE pacTeHue, B CEMEHax KOTOPOIO COACPXKUTCS Kamedb (TMmojucaxapun
raJlakToOMaHHaH), Halleaiasi MpUMEHEeHUEe BO MHOTMX OTPACIsiX MPOMBILIJIEHHO-
cTu. MupoBble Juaepbl M0 Npou3BoACTBY ryapa — Mumus u IlakucrtaH. Poc-
CUSI — BTOPOH KpYIMHEenii ummnoptep ryapopoit kameau nocie CIIHA. OcHoB-
Hble 3KCNopTepbl ryapoBoii kamenu 1ast Poccun — MHaus u Kuraii (5).

ITonbITKM HAAAUTH MPOMBIIIJICHHOE BHIPAIIMBAHUE 3TOM TPOIMMIECKOM
KyJIbTYpbl B Hallleli cTpaHe TpeOyloT NOCKOHAJbHOIO 3HaHUSI OUOJIOTMU pacTe-
HUsI, YTOOBI QJAPECHO WHTPOAYLMPOBATh OMpeAesieHHble T€HOTUIIbI B COOTBET-
CTBYIOIIIME arpoKJIMMaTHYecKue perhoHbl. OCOOEHHO 3TO KacaeTcsi OTHOIUEHUS
K 3acyxe, IOCKOJbKY OJHO3HAYHON OLEHKU CTeIEeHU 3aCyXOYyCTOMYMBOCTU Ty-
apa Her.

B MupoBoii 1MTepaTtype MMEIOTCS CBEAEHUSI O HAIMYUU B TeHODOHIE Ty-
apa 3aCyXOyCTOMYMBBIX TeHOTUIIOB (6-10). Haiuu uccinenoBaHus BbISBUIN B KOJI-
ek BUP KoHTpacTHbIE TTO OTHOLIEHHWIO K 3acyXxe o0paslibl, a TakKXKe MpoMe-
JKYTOUHbIE (DOPMbI, HEUTpabHbIE 1O OTHOILLIEHUIO K BogocHabxeHuo (11, 12).

BoaHblil neuunT cunTaeTcs BaxkHelel MTpUUMHON CHUXKEHUS ypoxKaii-
HOCTU 3¢pHOOOOOBBIX BO BCEM MUpe. DTO KacaeTcs Jaxe TaKOH 3aCyXOyCTOMYM-
BOI KYJIbTYphI, KaK HYT, U CPaBHUTEJIBLHO 3aCyXOyCTOilunBoit yeueBulibl (13, 14).
OmHako moTtepsl ypoxash He eIMHCTBEHHOE HeraTHBHOE MOCJEACTBUE 3acyxu. B
3aBUCMMOCTH OT CHUJIbl BO3IEHUCTBUSI CTpeccopa M3MEHSIETCSI KaueCTBO CEMsH, B
YAaCTHOCTHM UX NMUTaTeNbHas LeHHOCTh (15). CTpanaloT U MOCEeBHbIE KauecTBa IMo-
JIydaeMBIX TIpH 3acyxe CeMsH. 3a cueT YMEHBIIEHUST pa3MepoB U MacChl CHUKaA-
I0TCSI MX TIUTATeJIbHbIN pe3epB, BCXOXECTb U dHEPrus mpopacTaHus, Habawoma-
€TCs HepaBHOMepPHOe mpopacTtaHue u T.4. (16, 17).

B Hacrosiuieit paboTe BHepBbie MPOAHATU3UPOBAHO BJIMSIHUE 3aCyXM Ha
MOCEBHbIE KauyecTBa CeMsIH ryapa.

Llenp paboThl — M3yuyeHUE MOCEBHBIX KAYECTB CEMSIH Iyapa CBexXeil pe-
MPOAYKIIUM U CEMSIH C UMUTALIMEN JUIMTEIbHOTO XpaHEHMSI (MTOJBEPTHYTHIX YCKO-
PEHHOMY CTapeHHIO), TIPU 3TOM 0c000€ BHUMAHUE YIEISIOCH BIUSHUIO 3aCyXH
Ha TIOCEeBHbIE KauecTBa CEMSIH 0oOpaslioB, MO-pa3HOMY pearupylolimx Ha BOAO-
CHaOXeHUe KYJIbTYpbl (TOJePaHTHBIX, BOCIPUMMYUBBIX U UHAUD(DEPEHTHO OT-
HOCSILIUXCST K 3aCyXe).

Memoduxa. Martepuanom ciyxunu 12 obGpas3uoB ryapa U3 KOJIEKIUU
BUP, seipaienHsie B 2023 roay Ha Bonrorpaackoit OC BUP B yciaoBusix monusa
¥ MCKYCCTBEHHOM 3aCyxM, CO3IaBaeMOil ITOCPEICTBOM MpeKpallleH!s TOoJMBa Ha
craguu (opMUpPOBaHUS ITocaeaHero 600a B IepBoil KUCTU (B KOHIIE uoH:). [1o-
JIpOOHO MeToAMKa MPUMEHEHMSI MCKYCCTBEHHOM 3acCyXu B TIOJIEBBIX YCIOBUSIX
onucaHa paHee (11, 12). B aToMm noJjieBOM 3KCHEPUMEHTE B U3yyaeMoOii BIOOPKE
BBISIBWIM JuddepeHuranrio oopa3loB Ha TPU TPYIIIbI 110 OTHOIIEHUIO K BOJO-
CHaOXXEHUIO: TOJEPAHTHbIE U YYBCTBUTEIbHBIE K 3aCyXe WM HEUTpaJibHbIe MO OT-
HOIIIEHUIO K BjarootecreyeHuto. B HacTosIMil J1aGOpaTOPHBIN SKCIEPUMEHT
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ObUIM BKJIIOUEHBI Mo 4 oOpaslia M3 KaxXJAOW TpymnIibl Hallell KiaccuuKaivu.
AnanusupoBaiu 1o 200 ceMsiH Kaxmoro oopasua ryapa.

71T yCKOPEHHOTO CTapeHWs CeMSTH MX pa3Melllalii Ha CeTKe B DKCHKa-
TOpe Hall HACHIIIEHHBIM PacTBOpOM Xiopuctoro Hatpus (75 % oTHoOcHTeNbHasT
BJIAXXHOCTb BO3/1yXa) U MHKYOUpOBaau B TepMocTaTe Tipu Temreparype 40 °C (18).
IIpoBenu ABa ombITa: B IEPBOM MHKYOALIMIO B TEPMOCTATE MPOBOAMIM B T€UEHUE
5 cyt, Bo BTOpoM — B TeueHue 10 cyt. Mcronb3oBaHHass MeTOAMKA YCKOPEHHOTO
CTapeHMsI CeMSIH BKJII0Yaia MX BhIpaBHMBAHME T10 BJIAroCoOAepKaHUIO A0 U MOCTe
COCTapMBaHUs, YTO IMO3BOJISIO TMOJYYUTh Oosiee CTaOWJIbHblE pe3yabTaTbl. BbI-
paBHUBAHUS CEMSH IO BJIAroCOmepKaHWIO JOCTUTAIM, pa3Melllas MX B SKCHKa-
TOpe Ha CeTKe Hall HACBHIIIEHHBIM PaCTBOPOM XJIOPUCTOTO Kambuus (35 % oTHO-
CUTeNIbHAS BJAaXXHOCTh Bo3ayxa) B TepmocTaTe mpu 20 °C B TeueHue 5 CyT.

[TapameTpbl, MO KOTOPHIM aHAIM3UPOBAJIU MOCEBHBIE KAUYeCTBa CEMSH Y
12 o0Opa31oB ryapa u3 Kojiekuuu BUP o603Haunnu ciaeayoiuM oopa3oM: BO3-
pact ceMmsiH (cemeHa ypoxas 2023 roga, moiayuyeHHble Ha Bonarorpaackoit OC
BUP, xpaHuBiMecs npyu KOMHATHOM TeMIepaTrype B OyMaKHOM ITaKeTe B Teye-
Hue 1 roma; ceMeHa ¢ UMHUTallMeil XpaHeHUsI — YCKOPEHHO COCTapeHHbIE B TeUe-
HUE 5 CyT; ceMeHa C uMMUTaluell 0ojee MIUTEJbHOIO XpaHEeHUS! — YCKOPEHHO
coctapeHHbIe B TedeHHe 10 CyT), peXXuM BbIpallUBaHMS (CeMeHa, BBIpAIleHHEBIE
Ha MOJIMBE U B PEXMME MCKYCCTBEHHOM 3acyxu Ha Bosrorpamckoil omnbITHON
cranuur BUP B 2023 romy), cTraTyc OTHOLLIEGHUS K 3acyXxe (CeMeHa, MoJTyYeHHbIe
OT pacTeHMI TpeX TpYIIN, OXapaKTepU30BaHHBIX B YCJIOBUsSX I. Bojrorpamga kak
TOJIEpaHTHBIE, YYBCTBUTEIbHBIE K 3aCyXe M HEUTpaJibHbIE MO OTHOIIEHUIO K BiIa-
roo0eCeYeHUIO).

BcxoxecTb ceMsIH Tyapa 10 M MocJie YCKOPEHHOTO CTapeHUsT aHATU3UPO-
BaJId TIpY TIPOpAIIUBAaHMM B PYJIOHAX (PUIBTPOBAIBHON OyMard B TepMoOCTaTe B
temHoTe Tipu 30 °C gHeM u 20 °C Houbto (19). Cpok mist onpeaesieHUs SHEPIUu
MPOpACTaHUSI U BCXOXECTU ceMsIH Tyapa yctaHaBnusaiau no FOCT 12038-84 (20).
OHepruio npopactaHus NOACUUTBHIBAIM Ha 3-u cyT. [IpopocuiimMu cuuTtanu ce-
MeHa, IaBIIMe HOPMAaJIbHbIE TTPOPOCTKU C Pa3BUTBHIM 3apOABIIIEBBIM KOPEIIKOM
pasmMepoM OoJjiee JJIMHbI CEMEHU U CHOPMUPOBABLIMMCS POCTKOM. [IJis1 olleHKU
BCXOXECTU Ha 7-€ CYT MOICUYMTHIBAIM OOIllee YMCIO HOPMAIBHO MPOPOCIINX Ce-
MsH. JIJist aHanmM3a MCHoib30BaIn 2 Mpoobl Mo 50 ceMsiH. DHEPIrUio IpopacTaHus
M BCXOXECTh CEMSH BBIpaXXaJld B IpoIeHTaX. TBepable, 3aTHUBIINE ceMcHa U
ceMeHa ¢ aHOMaJILHBIMM TTPOPOCTKAMM TTOACUYMTHIBAIA OTHCIbHO. B Tex ciryyasx,
KOrjga 3a BpeMsl OMpeleeHUs] BCXOXKECTH CeMeHa TOJIbKO HAaKJIEeBbIBAIUCh, WX
OCTaBJISIIM B YCJIOBUSX TIPOPAIIMBAHUS IJIsI TOTOJTHUTEILHOM MPOBEPKU Ha 3-U
CYT; €CJIi OHU JAaBajJ HOpMaJbHBIE IPOPOCTKH, TO UX MPHOABIISUTN K IMCTY TIPO-
pociuux. Jojst TBEpAbIX U HEHOPMAJbHBIX MPOPOCTKOB Obla HE3HAYMTEIbHOM,
MO3TOMY MX B pacyeT He Opasiu.

H71s1 Bcex pacueToB M CO3MaHUSA TPadUKOB MCIIOIB30BAIM ITPOTpaMMy
STATISTICA v.10 («StatSoft, Inc.», CILIA). Beruncnsum cpenaue 3HaueHus (M)
U ctaHaapTHble olnoku cpeaHux (£SEM). Beanuuny p < 0,05 onpenensuiu no-
MYCTUMON TpaHMUEH CTaTUCTMYECKOW 3HAYMMOCTM, MOCKOJBbKY 3TOT YPOBEHb
BKJIIOYAeT BEPOSTHOCTb OLIMOKM 5 %.

Pesyasvmamer. OOpasibl, U3ydyeHHbIE B 9KCIIEPUMEHT, TIPUBEIEHBI B Ta0-
uue 1.

McxonmHast BIaXXKHOCTh CEMSIH B Havajle KCIIEpUMEHTa B CPETHEM COCTaB-
msma 10 %, mociie BBEIpaBHMBAaHUS BJIAXXHOCTH CEMSH TIepel TpOBeACHUEM HX
yCKOpeHHOTO cTapeHus — 9,5 %. B mpoliecce yCKOPEHHOTO CTapeHUs BIAXXHOCTb
CeMsH TOBBIIIANACh A0 12,5 %. BripaBHUBaHUE BIaXKHOCTH ITOCJIE YCKOPEHHOTO
CTapeHMsI CeMSIH IPUBEJIO K ee cHinkeHuto a0 10,1 %.
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1. Oopasupl ryapa Cyamopsis tetragonoloba (L.) Taub. u3 konekuuu BUP, uccie-
Jlyemble 1O MOCEBHbIM Ka4eCTBaM

Ne mo karanory BUP, k | HasBaHnue obpasna |Hponcxo>meﬂue| CeJIeKIIMOHHBIN CTaTyC
TonepaHTHBIE K 3acCyXxe

52877 Cluster Beans Long Kothu Avarai WHunusa MecTHblii cOpT

52910 P.L.G.850 Wnnus MectHblit copt

52937 P.L.G.422 Wnnus MectHblit copt

52938 J.C. 3118 Wnnust CopT HayyHOU CeNeKIn

YyBcTBUTENbHBIE K 3acyXxe

52904 J.C.8926 Wnnust CopT HayYyHOI CeNeKIIMKI
52918 Local Nnnus MecTHBIi copT

52924 Local Nnnus MecTHBI# copT

52926 Local Nnnus MecTHBIi copT

HeiiTpanbHble MO OTHOWEHHUIO K BOAOCHAOXEHHI0

52854 Local Wunusa MecTHblii cOpT

52891 ‘Suvti’ var. 43 Wunusa Copt

52931 Cluster Beans Wunus MectHblit copt

52932 Local IMakucrtan  MecTHBII copT

IIpu mpopaliMBaHUM CEMSIH BCEX TPEX YCIOBHBIX BO3pACTOB, MOJYYEH-
HBIX OT pacTeHHWI, BBIPAIICHHBIX KaK B YCJIOBUSX IIOJIMBA, TaK M TIPHU 3acyxe,
HabJI01a7Iach U3MEHYMBOCTL NPU3HAKOB <«BCXOXKECTh CEMSIH» M «3HEPIUS IPO-
pactraHusi». Tak, ucxoaHble cemMeHa penpoaykiuu 2023 roga oT pacTeHMiA, Bbl-
pallleHHBIX TIPU TIOJINBE, HE3aBUCUMO OT OTHOIIECHMS K 3aCyXe, MMET BCXOXECTh
oT 43 mo 100 %, BeIpallleHHBIX B ycloBUSX 3acyxu — oT 40 mo 99 %. Ilocie
CTapeHUs ceMsIH B TeYEHME S5 CyT 3T IoKaszaTeau BapbupoBaiu oT 36 mo 100 %
(momuB) m or 35 mo 100 % (3acyxa); mpu crapeHuu B TeueHme 10 cyr —
cooTBeTCTBeHHO OT 24 110 93 % w ot 18 mo 96 % (1abn. 2).

2. Dueprus npopactanus (OI1) u BexoxkecTs (B) cemsn penponykmuu 2023 rona mo-
cJie YCKOPEHHOTO cTapeHusi y oopasuos ryapa Cyamopsis tetragonoloba (L.) Taub.
¢ pa3HpiM OTHomeHueM K 3acyxe (kosutekuusi BUP, MESEM, naGoparopHbiit
OIIBIT)

YcKopeHHOe cTapeHHne

B TEUEHME 5 CYT B TeueHue 10 cyr

SI,% | B. % OI,% | B. % OI,% | B. %
CeMeHa C pacTeHUU, BBIpPAU[EeHHBIX NMPU MOJTUBE

HeiitpanbHble K pexXxumMy

BOJIOCHAGXEHHUSI 49,50+7,51 76,60+£7,99 70,50+£9,39 74,50£8,92  30,50+5,78 53,2518,89

TosepaHTHBIE K 3acyXe 51,25+4,46  92,50+1,92 82,75+3,38 89,50+2,85 37,50£8,29 76,00%3,76

YyBcTBUTENbHBIE K 3aCyXe 50,50+£7,36  78,25+7,31 65,75+£8,27 71,50+£7,37 41,25£8,06 74,25%+9,29
CeMeHa ¢ pacCTeHUWA, BRIpPAMWEeHHB X MPU 3acyXxe

HeiitpanbHble K pexXxuMy

BOJIOCHAOXEHUSI 41,75£10,61 70,50+8,02 67,50+8,89 77,00+£9,89 53,14+£12,89 71,71£9,75

TonepaHTHBIE K 3acyxe 56,25+7,24  86,00£5,15 72,00+£11,95 82,50+7,39 51,00+9,83 80,75%9,26

YyBCTBUTEbHBIE K 3acyxe 50,75£5,17  79,00£4,39  65,00+4,63 75,75%£4,56 32,50£10,69 57,75%9,62

ITpumeuanue. Becero uzyyero 12 obpasuos (n = 12), mo 50 ceMsiH Al pacyeTa KaXxaoro rnokasaress.

OtHouleHune pacteHuit | CBexasi penpoayKLUust
K 3acyxe

WHTepecHO OTMETUThb, YTO CaMOil BBICOKOW 3Heprueil mpopacTaHus
obyagany ceMeHa ¢ pacTeHWi, BBIPAIIEHHBIX KaK TIpU ITOJIMBE, TaK U Ha (oHe
3aCyXu, COCTapeHHbIe B TeueHue 5 cyT. Hanbonbliive cpeaHue 3HaYeHUsI SHEPIUu
MpopacTaHus ObLIM y IPYIIIbI TOJIEPAHTHBIX K 3acyxe o6pa3uos (82,75 u 72,00 %
COOTBETCTBEHHO B BapMaHTax ¢ MOJMBOM U 3acyxoit). IIpu Gonee miuTebHOM
coctapuBaHuM (10 cyT) Mbl 3apuKcUpoBaiId HU3KUE MOKa3aTeJM dHEPruu Ipo-
pacTaHus y CeMsIH C pacTeHUI M3 BCEX TPYIIN, BBIPAICHHBIX MPU MOJMBE (OT
30,50 mo 41,25 %), a y ceMsH C pacTeHWIii, BBIpalllecHHBIX IIPU 3acyxe, camasi
HU3Kas SHeprus Oblia OTMedeHa B TPYIIe YYBCTBUTEJIBHBIX K 3acyXe 00Opa3lioB
(32,50 %) (cm. Tabm. 2, puc. 1).

BcxoxecTb ceMsiH UMesia TeHASHLMIO K YMEHbBIIEHUIO OT CBEXEN perpo-
OYKIIMW K HamboJiee CMILHOMY WX cTapeHWio. [Ipu BEIpallMBaHUM pacTeHUA B
YCJIOBHUSIX MOJMBA M 3aCyXU CaMble BbICOKME MOKAa3aTeld BCXOXECTH IMOJyYeH-
HBIX C HUX CEMSIH, HE MOABEPIIIMXCS YCKOPEHHOMY CTapeHUI0, HaOMIOAIUCh Y
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IPYMITBI TOJIEPAHTHBIX K 3acyxe 00pasiuoB (coorBeTcTBeHHO 92,50 % u 86,00 %).
CamMble HU3KHME 3HAYEHMSI BCXOXECTU ObLIM 3a(pUMKCUPOBAHBI Y COCTAPEHHBIX B
teueHue 10 cyT oOpas3LoB: MPU MOJMBE — Y HEMTPaJIbHBIX K peXMUMY BOJIOCHA0-
skeHnsT 00pasioB (53,25 %), B YCIOBUAX 3aCyXW — Y YYBCTBUTEILHBIX K 3aCyXe
06pa3nos (57,75 %). be3ycioBHBIM (haKTOM CTajio TO, YTO BCXOXECTh CEMSIH BCEX
BO3PACTOB OblJla MAKCUMAJIBHOM y TPYIIbI TOJIEPAHTHBIX K 3acyxe 00pa3loB Mpu
000MX pexkrMax BblpallluBaHus (CM. TabJ. 2, puc. 2).
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Bospacr cemsan

Puc. 1. I'paduku cpeqnnx 3HayeHuii SHepruu npopactanus cemsH (penpoaykuus 2023 rona), moasepr-
HYTBIX M He MOABEPTHYTHIX YCKOPEHHOMY CTAPEHHIO, Y HETPAIbHBIX K PEXKUMY BOJAOCHAOKEHUS (CUHUI
rpaduK), TOJEPAHTHBIX (KpacHBI rpacyK) W YyBCTBUTENbHBIX (3¢JICHBIN TpaduK) K 3acyxe 00pa3ioB
ryapa Cyamopsis tetragonoloba (L.) Taub., seipamennsix npu nojuse (A) u 3acyxe (b): 1 — cemena
ypoxas 2023 roma, monydyeHHble Ha Bonrorpanckoit OC BUP, xpaHuBimecs mpy KOMHATHOM TeM-
neparype B OyMaxXHOM TakeTe B TeueHue | roma; 2 — ceMeHa C UMHUTAlMeil XpaHeHUsT, YCKOPEHHO
cocTapeHHbIe B TeYeHHE 5 CyT; 3 — ceMeHa ¢ UMUTalueii 6ojiee JTUTETbHOTO XpaHEHUsI, YCKOPEHHO
coctapeHnHbie B TedeHue 10 cyt (komwtekumst BUP, M+SEM, naGoparopHsiii onbiT). Becero nzyyerno
12 o6pasuoB (n = 12), mo 50 cemsiH U1 pacueTa KaxKI0ro rmokasaTeJisl.
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Puc. 2. I'padmku cpennux 3HayeHuil BcxoxecTn cemsH (penpoaykuus 2023 rona), noaBeprHyThiX U He
MOJBEPTHYTHIX YCKOPEHHOMY CTAPEHHI0, Y HEMTPATBHBIX K PEXKUMY BOAOCHAOKeHHS (CUHUI Tpaduk),
TOJIEPAHTHBIX (KpacHbIN rpacvK) M YyBCTBUTENbHBIX (3€JIeHbII TpaduK) K 3acyxe oOpa3uoB ryapa
Cyamopsis tetragonoloba (L.) Taub., Beipamennbix npu nouse (A) u 3acyxe (b): 1 — cemeHa ypoxast
2023 romga, nosiydeHHbie Ha Bonrorpaackoit OC BUP, xpaHuBlrecs Mpyu KOMHATHOI TeMIlepaType

879



B OyMaXkHOM MakeTe B TeueHue | roga; 2 — ceMeHa ¢ UMUTALIMel XpaHeHUsI, YCKOPEHHO COCTapeH-
HbIE B TeUeHUe 5 cyT; 3 — ceMeHa ¢ MMUTaLMeil 6osiee NITUTETbHOTO XpaHEeHUsI, YCKOPEHHO COCTa-
pennble B Teuenune 10 cyt (komnekuuss BUP, M+=SEM, naGopatopHbiii onbiT). Becero mzyueHo 12
o6pasioB (n = 12), mo 50 cemMsH ISt pacyeTa KaxIoro rmokasaresis.

J71sT OlLleHKW BIMSTHUS aHAJIM3UPYeMBIX (DaKTOPOB Ha pe3yIbTaTHBHBIC
MPU3HAKU BCXOXECTU CEMSIH Mbl MPOBEIU MHOTOGAKTOPHBINA AUCIIEPCUOHHBIN
aHAJIU3 — KOMILJIEKCHYIO OLICHKY CPaBHMBAEMbIX CPEIHUX 3HAYEHUI MPU3HAKOB
C pacyeToM IoKazaTtejieli BapbMPOBaHUSI, B YACTHOCTU AMCIIEPCUU, UX OTHOIIIE-
Hug F, a Takxke ypoBHSI 3HAUMMOCTHU (Tabi. 3).

Kaxk mokazan MHOroakTOpHBIN OTUCIIEPCUOHHBINM aHAIW3, HA U3MEH-
YUBOCTh DHEPTUM IIPOU3PACTAHMUS M BCXOXECTU CEMSIH CYIIECTBEHHO BIIHSI
MpU3HAK «BO3PACT CeMSIH» — COCTOsIHUE ceMsiH (cooTBeTcTBeHHO p = 0,000 u
p = 0,020). Takxke ycTaHOBJIEHO, YTO Ha M3MEHYMBOCTh BCXOXKECTU CEMSIH JIO-
CTOBEPHO BJIMSII cTaTyc 00pa3LoB Mo OTHOLIeHUIO K 3acyxe (p = 0,003).

3. Pesyabratel MHOro(akTopHoro aucnepcuoHHoro aHaimsa ANOVA nokasateneit

BCXOXKECTH ceMsiH y o0pa3uoB ryapa Cyamopsis tetragonoloba (L.) Taub. u3 Koa-
Jekimu BUP no anaamsupyeMbiM mapameTpam

TloxasaTes | [Mapamerp [ af | Ms | F | »p

DHeprus npo- OTHOIIEHUE K 3aCyXe 2 778,18 1,41 0,249

pactaHust Pexxum BbIpalunBaHust 1 47,63 0,09 0,770
Bospact cemsin* 2 10956,59 19,79 0,000
OTHoIlIEHUEe K 3acyXe X PexXuM BbIpalllMBaHUs 2 166,26 0,30 0,741
OrtHolieHue K 3acyxe X Bospact cemsiH 4 158,72 0,29 0,886
Pesxxum BoipammBanusi X BospacT cemsiH 2 611,63 1,10 0,335
OrtHoleHre K 3acyxe X Pexum BoipainyBaHust X Bos- 4 567.86 1,03 0.397
pacT ceMsiH
Ommbka 125 553,74

BcxoxecTb OTHollleHre K 3acyxe* 2 2715,13 6,21 0,003
Pexxum BblpaluuBaHust 1 10,10 0,02 0,879
Bospact cemsan* 2 1768,73 4,05 0,020
OrtHoleHue K 3acyxe X Pexum BbIpalivBaHust 2 289,00 0,66 0,518
OrtHoleHue K 3acyxe X Bospact cemsiH 4 71,96 0,16 0,956
Pesxxum BoipammBanusi X BospacT cemsiH 2 108,30 0,25 0,781
OrtHoleHre K 3acyxe X Pexum BbipainyBaHust X Bos- 4 570,42 131 0272
pacT ceMsiH
Ommbka 125 436,96

IMpumeuanuwue. df — yucio crerneHeir cBoO6onbl, MS — cpenHMiT KBaapaT OTKIOHEHUM, F — AMCIIepCMOHHOE
OTHOLLEHHE, P — YPOBEHb 3HAUMMOCTHU. * — OTMEYEHbI NTapaMeTpbl, NUMEIOLIME CYIIECTBEHHOE BIMSHUE Ha MOKa-
3atesib (p < 0,05). Cemena penponykuuu 2023 roaa, r. Bonrorpan.

TakuM 00pa3oM, BO BCeX BapuMaHTaX OMbITa CAMOI BHICOKOI BCXOXECThIO
o0mamanu o0paslbl, TOJEPAHTHHIE K 3acyXe. DHeprusl IpopacTaHUsI CEMSIH TaKXkKe
Oblla caMOil BBICOKOI y TIpyIbl TOJEPAHTHBIX K 3acyxe O0pa3loB CBeXel pe-
MPOAYKIIUM M TIOCIe 5 CYT YCKOpeHHOoro cTapeHus. Ilociae cocrapuBaHmst ceMsTH
B TedeHre 10 CyT TPOMCXOOMIM HEKOTOPhIe M3MEHEHWS: MaKCUMAaJIbHOM SHEp-
TUei popacTtaHus 00Iamalu ceMeHa YyBCTBUTENIbHBIX K 3acyXe 00pa3loB, cop-
MUPOBAaBIIKECS MPU TOJMBE, HEHAMHOIO IPEBOCXOAS TOJIEpaHTHbIE (COOTBET-
ctBeHHO 41,25 n 37,50 %), a BeIpOCIINE B PEXUME 3aCyXM HEWTpaJIbHBIE K BO-
JOCHAOKEHMIO 00pa3IIbl COXPaHWIIM HAaUOOJBIIYIO SHEPTUIO TTPOPACTaHMS, TAKXKe
HE3HAYMTENIBHO MPEBOCXOIS TOJIepaHTHRIE K 3acyxe (53,14 uw 51,00 %).

CamMble HU3KUE MOKa3aTeJIu DHEPTrMU MPOpPACTaHUSI U BCXOXKECTU UMEIU
coctapeHHbIe B TeueHUe 10 cyT ceMeHa Bcex TPYIIT pacTeHU, BRIPALLIEHHBIX TIPU
MoJMBe. DTU ceMeHa ¢ MMUTALIMEN JINTEIbHOIO XpaHeHUsT OOHAPYXWIN UHTE-
pecHbIe, BITOJIHE JIOTMYHBIE 3aKOHOMEPHOCTH: YYBCTBUTEBHBIE K 3aCyXe 00pa3Ibl
MTOKAa3aJIM HU3KKE SHEPTUIO TTPOPACTAHUS U BCXOXKECTh CEMSH, €CJIM OBLTA BhIpa-
1IeHbl Ha (poHe 3acyxu (cM. TabJI. 2). ¥ ToJiepaHTHBIX K 3acyxe oOpa3lioB, HaMpo-
TUB, 3TU MOKa3aTeJu MpH MOJUBE ObUIM HMXE, YeM Mpu 3acyxe. [lo-BuaumMomy,
YCIOBHUSI MOJIMBA OKA3aJUCh JJISI HUX CYOONTUMAaNbHbIMU. Y HEeHTpaJbHBIX K 3a-
cyxe o0Opa3loB oba IMoka3zaTesisl 0Ka3aJlKiCh BblIllIe MPU BbIpalllMBaHUM Ha (hOHE
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3acyxe.

PaboT, moCBsIEHHBIX KW3HECIIOCOOHOCTU CEeMsIH Tyapa, MpaKTUYeCKU
HEeT B MUpPOBOI mTeparype. Hamboiee netaqbHOE MCCIeaOBaHUE TTPOBEACHO Ha
cemeHax kouiekiuu BUP, xpanusmmxcsa 40 et ipu +4,5 °C B KybaHckom xpa-
Hunuine. OHU UMeEI BBICOKME MOCEBHBIE KayeCcTBa, AEMOHCTPUPYS JabopaTop-
HyI0 BcxoxecTh 92-94 % (21). CemeHa 00pa3noB, XpaHUBIIIMECS TP KOMHATHOM
TeMreparype B TeueHue 30 JieT mocie pernponykKiiuy B Y30eKucTaHe, OOHapyXKUIu
50 % na6opatopHyto BcxoxecTb (19). B MHauu B mTate XapbsiHa U3ydaiu I10-
JIEBYIO BCXOXECTb BOCBMM COPTOB Tyapa ITOcjie XpaHEeHUS UX B TeyeHue 7, 19 u
31 Mec B KOMHATHBIX YCJIOBHUSIX B TKaHEBBIX MelKax. Yepe3 7 Mec mocjie yOopKu
oJIeBast BCXOXeCTh cocTanisuia oT 65 10 90 %, uepe3 19 mec — B cpeaHeM 25,96
%, a gepe3 31 Mec XpaHEeHUsI BCXOXECTh ObUTa OJIM3Ka K HYJIEBOM M TOJBKO OIWH
copT mMmen BcxoxecTb 14,33 %. CpemaHbI BBIBOOBI O MPUTOTHOCTH K TIOCEBY
TOJIbKO CeMSIH MPELICeCTBYIOIIETO roja PenpoayKUUU U O HEOOXOIMMOCTU IO-
HCKa ONTHUMAaNbHBIX CIIOCOOOB XpaHeHUsI ceMsH ryapa (22).

IToceBHBIE KauecTBa ceMsIH, B YACTHOCTHM BCXOXKECTh M DHEPrusl mpopac-
TaHUS, MPUOOPETAIOTCS B IIpOLIECCe WX Pa3BUTUS HA MaTepPUMHCKOM pPAaCTeHUU
(23). B GiaronpusITHBIX YCIOBUSIX CeMEHa JOCTUTAIOT (PU3MOJIOIMYECKOM CIeso-
CTU M IOJKHBI 00JIagaTh XOPOIIMMH TTOCEBHBIMM KayeCTBAMM.

[MpuHSITO CUNTATh, YTO Y CEMSH, COOpPAaHHBIX C PACTEHMIA, TTOMBEPTIINXCS
CTpeCccopy 3aCyXHu, CHUXAETCS BCXOXECTb. DTO SIBJICHUE MOXKET ObITb 00YCJIOB-
JIEHO UEJIBIM PSAIoM (DU3UOJIOTUYESCKUX MPUYMH: YCIOBUS 3aCyXU MOTYT MPEIIsIT-
CTBOBATh IMOJTHOMY Pa3BUTHUIO CEMSIH, UTO CKa3bIBAETCS HA UX XM3HECIOCOOHO-
CTH; HEIOCTATOK BOJIBI IIPUBOJUT K HAPYLIEHUIO OOMEHHBIX IIPOLIECCOB, BKIIIOUAs
CHHTE3 OeKOB M (EepMEHTOB, HEOOXOOWMBIX [JISI TIPOPACTAaHUS; YBEJIMUCHHE
KOHIICHTPAIIMX PeaKTUBHBIX (DOPM KUCIOpOAa M CHIKEHHE COIEpsKaHUS aHTH-
OKCHUJIAHTOB MPUBOIST K MOBPEXIACHUIO KJIETOK, B YACTHOCTU UX MeMOpaHbI; He-
JIOCTaTOK BOMAbI BJIMET Ha HAKOILJIEHMWE BaKHBIX BEIIECTB, TAKMX KaK MOJIMcaxa-
puabl U Tunuasl (24-26).

OnHako B 3aBUCHMOCTH OT BPEMEHU M CTEIIEHU BO3IEHCTBUSI CTpeccopa
1 TEHETUIECKON KOHCTUTYILIMHM PACTEHUS 3TH MOCIEACTBUS MOTYT OBITH HEOIHO-
3HauHbIMU. K TipuMepy, 3acyxa He oKa3ajia BIMSIHUSI Ha TTpopacTaHue CeMSIH COU,
MaJio TMOBIMSIA HA UX XU3HECHOCOOHOCTh, HE CHU3MIIA OKOHUYATEJIbHYIO BCXO-
XKECTb WU CUJIy pocTa. XOTs Oojiee CUJIBHOE BO3AECHCTBUE 3aCyXU CYIIECTBEHHO
CHUM3MJIO MAacCy CEMSIH M YpPOXaiiHOCTb (cooTBeTCTBeHHO 34 n 38 %), cTpeccop
MPaKTUUYECKU He TOBIMSII Ha KayecTBO ceMsH (27). B npyrom ucciaenoBaHuu Ajisi
COM NPOAEMOHCTPUPOBAHbI Pa3JIMUKs B TIOCEBHBIX KAYeCTBaX CEMSIH B 3aBUCUMOCTU
OT UX TeTepOreHHOCTU (KpYITHbIC, CPeIHUE U MENKUE), MOSIBUBLLICIHCS B pe3yJibTare
pa3HoIi cuITbl Bo3eiicTBUS cTpeccopa. CTpecc OT 3aCyXM CHU3MJI BCXOXKECTh CeMSH
CPEIHUX pa3MepoOB MO CPABHEHMIO C CeMEHaMU, TIOJYIYeHHBIMU TIPU TIOJIMBE, HO
He U3MEHUJI CTaHJAPTHYIO BCXOXECTb KPYITHBIX ceMsH (28).

Hamre ucciaemoBaHue Takke MOKaszajlo HEONHO3HAYHOCTb BO3AEHCTBUS
3aCyXM Ha MOCEBHBIE KAYeCTBa Pa3HBIX TeHOTUIOB Tyapa. [lJisi TOUCKOB 3aKOHO-
MEPHOCTE B MPOSIBJIEHUM M3YyYaeMbIX IMPU3HAKOB MbI MCIIOJIB30BAJIM YCKOPEH-
HOE CTapeHHe CeMsSH. DTOT METOI BOIIe] B IMPAKTUKY CEMEHOBEICHMS TOCTa-
TOYHO JaBHO (29), HO ero ycrneuHo MpoaoJIKalT MPUMEHSITh U MOAU(MULINPO-
BaTh (30). OH IO3BOJISET HE TOJNLKO MOAECIUPOBATh YCIOBUS HEOJAroNpUsITHOTO
XpaHEHUS MOCEBHOIO MaTepuaya U OLEHUBATh MEPCIIEKTUBBI JJIUTEIBHOIO Xpa-
HEHUsI KOHKPETHOM MapTUM CeMsIH, HO U MPOU3BOIUTL ObICTPYIO U 3 HEKTUB-
HYIO OLIEHKY CUJIBI pOCTa CeMsiH B JabopaTopHbIX yciaoBusx (18, 31). B pesysb-
TaTe YCKOPEHHOro CTapeHMsI CeMSIH MPOUCXOIUT MX KAaYeCTBEHHOE YXYIALICHUE,
MPOSIBIISIONIEECS B pa3HOU CTEIEeHM Y pa3HbIx TeHOTUIoB (32). I1pu 3ToM cemeHa
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XOpOIIIETO KayecTBa JIyYIlle MEepeHOCIT 3KCTpeMajbHbIe YCIOBHUS U TOBPEXKIa-
IOTCSI MEIJICHHee, YeM ceMeHa Iutoxoro kadecra (18, 31, 33). Mcxonsa u3 atux
MOJIOXKEHWI, Mbl C OMpeNesIeHHON CTENeHbIO YCIOBHOCTU CUMTAIM YCKOPEHHOE
CTapeHHe B TeUeHUE 5 CyT aJeKBaTHbIM OIpeneeHHOMY MepUOIy XpaHEHUs ce-
MsH, a B TeueHue 10 cyr — Ooiiee IIUTEILHOMY MEPUOILY UX XpaHEHMSI.

BcxoxxecTb ceMsSIH CBexXeil penpoayKLMKU (MCXOOHBIX) Y BCEX TPYII pac-
TEHW ryapa, BbIpallleHHbIX Kak Ha (DOHE 3aCyXu, TaK U TPHU TMOJuBe, OblIa CpaB-
HUTEJBHO BBICOKOM M BapbMpoBalia B cpeaHeM oT 76,60 10 92,5 %. OgHako 3Hep-
TS TIPOPACTaHUST OKa3aiach CPaBHUTENILHO HM3KOM — oT 49,50 mo 56,75 %.

DHeprusl mpopacTaHusi, Kak M3BECTHO, XapaKTEepU3yeT CIIOCOOHOCTh ce-
MSIH J1aBaTh B MOJIEBBIX YCIOBUSIX IPYXKHbIE Y POBHbIE BCXOJbl, 00ECIIEYMBAsT BbI-
POBHEHHOCTh ITOCEBOB. B HallleM ombITe MPU YCKOPEHHOM CTapeHUM B TEUCHUE
5 cyT 3Heprusl mpopacTtaHusi 3HAUMTEJbHO BO3pOCia. DTO SIBJICHUE BCTpeyaeTcs
He TaK yX PEeIKO, M €ro MOXHO OOBSICHUTH, CKOPEe BCEro, CTUMYJIUPYIOIIUM
BO3/IEICTBIEM TTOBBILIECHHON TeMIlepaTyphl Ha paHHUX 3Tallax YCKOPEHHOTO CTa-
peHus (34). [TokazaTenn BCXOXECTH B 3TOM BapMaHTe MCKYCCTBEHHOT'O CTapeHUsI
CHUBWJINCh HE3HAYUTEbHO, a B IPYIINe HeUTpalbHBIX 00pa3loB Ha (hOHE 3acyxe
Jaxe noBblcuanch. CaMoe SIBHOE YXYIUIEHNWE KayecTBa CEMsTH ObUTO 3ahUKCHUPO-
BaHO IOCJe YCKOPEHHOTO cTapeHus B TeueHue 10 cyT y rpymmbl YyBCTBUTEIbHbBIX
K 3acyxe o0pa3loB 10 CPABHEHUIO C TOJIEPAHTHBIMU, YTO MOATBEPKIAET MOCTYIAT
0 0oJiee OBICTPOM MOBPEXACHUM CEMSIH XYIILIEro KauecTBa Mpu YCKOPEHHOM CTa-
perun. CyOonTuMabHBIE IUISI pOCTa U Pa3BUTHUSI PaCTCHUM yCIOBUS 3aCyxXW Ha
MO3THUX CTamMAX (DOPMUPOBAHUS CEMSH Yy UYBCTBUTENBHBIX K HEHl TEHOTUIIOB,
MO-BUAMMOMY, YCKOPSIIOT pa3pylleHUe KJIETOUHbIX KOMIIOHEHTOB [0 CPaBHEHUIO
C TAaKOBbIM Y YCTOWYMBBIX T€HOTUITOB (35), UTO CKa3bIBae€TCsl Ha XKM3HECIIOCO0-
HOCTH CEMSIH.

Heckonbko NpoTMBOpeYMBbBIE PE3yJIbTAaThl B HAIllEeM UCCJIEAOBAHUU MOKa-
3aJIM 00pa3libl, KiacCUDULIMPOBAaHHbIE KaK HEWTpalbHbIE K PEXUMY BOAOCHA0-
XeHus. O4eBUIHO, OOHU U3 HUX ObUIM Oojiee OJM3KU K YyBCTBUTEIbHBIM K 3a-
cyxe obpasuam, Ipyrue — K TOJEPAHTHBIM K HEI.

Heo0OxonuMo OTMETUTh, UTO Y psiia 0Opa3lioB B HAllleM OMBITE MCXOIHO
3apMKCUpPOBaHbl HU3KME TMoKa3aTelu BcxoxecTu. Hampumep, y copra Suvti (K-
52891, MHaus) ceMeHa CBexXeil pernpoayKIMKU C pacTeHWil, BbIpalleHHbIX IMpU
MOJIMBe, TToKa3anu Beero 43 %, a ¢ pacTeHMid, BeIpalllecHHbIE Ha (OHEe 3acyxu, —
40 % BcxoxecTu. CxoxXue pe3yJIbTaThl IOJYYeHBI U IIPY YCKOPEHHOM CTapeHMH
3TUX CeMsIH B TeueHue 5 cyT (36 % npu monuse U 35 % B yclIoBUsIX 3acyxu). Mbl
00BSICHSIEM 3TO TEM, UTO 00pa3ell He MMeJI JOCTATOYHOIO BPEeMEHHM ISl CO3peBa-
HU4 B ycsioBusx I. Bosrorpaga. B cuily 00beKTUBHBIX OOCTOSITENLCTB YOOPKa BCeX
00pa3loB MPOUCXOAWa OJHOBPEMEHHO, HE3aBUCUMO OT MPOJAOJLKUTEIbHOCTU
HeoOXOIMMOTO MM BereTaloHHoro nepuoga. B 2023 roxy yoopky Bcex 00pas31ioB
npoBoawiu nociie 120 cyt Beretauuu. Cysi O YUCITY HEBbI3peBILINX 0000B, MHO-
rue oOpasiibl ee He 3aKOHUYMJIU.

Hanuuue BbI3peBIIMX M HECO3pEBIIMX OOOOB Ha PACTEHUM BO BpeMs
yOOpKY XapaKTepHO IJIsI MHOTMX 3€pHOOOOOBBIX KYJIbTYp, HallpUMEp, COU, IO-
poxa, 6000B KOHCKHUX, apaxuca. ¥ ryapa 000bI cO3peBalOT aKpomeTaJbHO, U K
MOMEHTY, KOTJa B HUXKHEH 4acTu pacTeHUs1 chOpMMUPOBaHbI 3peiibie 000bI, To-
TOBbIE K BCKPBIBAaHUIO, B BEPXHEN MPUCYTCTBYIOT COBCEM MOJIO/IbIe, HEJABHO 3a-
Bs3aBLIMecsl. OCOOEHHO 3TO XapaKTepHO ISl TO3MIHO CO3PEeBalOLMX T€HOTUIIOB,
MPOAOKUTENBHOCTh BEreTallMOHHOIO IMepuoJa KOTOPbIX B YCJIOBMSIX HAlIEro
AKCIIEpUMMEHTAa HaM He ymajoch orpeaeauTb. O MO3THECIENOCTH obpaslia MbI
MOXEeM CYIUTh KOCBEHHO, [0 YMCIY Y3JIOB C HeBhI3peBIIUMHU 000amu. O0Ocyxma-
eMBbId HaMHu cOpT Suvti mpu moymBe umel 31 y3en ¢ co3peBlIMMU U 39 y3710B C
HEBBI3PEBIIMMU 000aMu. DTO CBUIETEILCTBYET, BO-IIEPBBIX, O pEeaJM30BaHHOM
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MEHee YeM HAIlOJOBMHY MOTeHLMAaNe MPOAYKTUBHOCTHU, M, BO-BTOPBIX, BITOJHE
BEPOSITHO, UTO HE BCE yOpaHHbIE CeMeHa Jaxe B BU3YyaJbHO CO3peBIIMX 000ax
CMOTJIM TOWTH J0 OKOHYATEITLHOM CIEIOCTH. DTO TUITMIHO JIJIST MHOTUX G00OBEIX
KYJBTYp. Y apaxuca npu coope ypoxas ooHapyxuaercs 10 30 % He3pesbIx ce-
MsH (36).

HTtak, reHeTmyeckasi mpeapacrosoXeHHOCTb K 3acyxe (TOJIEPaHTHBIX K
3acyxe 00paslioB) Chirpajia KJIIOUYEBYIO POJib B COXPAaHEHUM MOCEBHBIX KauyeCTB
CEeMSIH MpPH BbIpalllMBaHUM PACTEHUI B YCIOBUSIX 3acyxu. CpaBHUTEJIbHBIN aHa-
JIN3 TIOCEBHBIX KAYECTB CEMSIH, COOpPaHHBIX C pacTeHUil Tyapa, BBIPAIllEHHBIX B
YCIIOBMSIX CUCTEMATUUECKOTO MOJIMBA Y UCKYCCTBEHHOM 3aCyXM B TOJIEBBIX YCIIO-
BUsIX Bosrorpamckoitf 061acT, BBISIBHII Te€TepOTreHHOCTh 0Opa3loB IT0 aHAIM3H-
pyeMbIM IIpM3HAKaM M TTOKa3ajl, YTO PEeXUM BHIPAIMBAHUS CYIIECTBEHHO BIIWSIT
Ha JJabOpaTOpHYIO BCXOXeCTh ceMsiH. M3yuyeHue oOpas3loB ¢ pa3HbIM OTHOIIIE-
HUEM K 3acyxe (TOJIEpaHTHbIX, YYBCTBUTEJIbHBIX U C MPOMEXYTOUHBIX 3HAYEHUEM
MpU3HAKA) C MPUMEHEHMEM METOJa YCKOPEHHOI'O CTapeHMsl B CPaBHEHMM C Ce-
MEHaMM, He MOIBEPTHYTHIMU 3TOMY IIpOlLECCy, MoKa3auao, YTO Ha U3MEHYMBOCTh
SHEPTUM TIPOpacTaHUSI M BCXOXECTH CEMSH CYIIECTBEHHO BIIMSIET ITapaMerp,
YCJIOBHO Ha3BaHHBI HAMM «BO3pacToM ceMsiH» (cooTBeTcTBeHHO p = 0,000 u p
= 0,020), a Ha UBMEHYMBOCTb MMOKa3aTeJieil BCXOXECTU CeMSIH TOCTOBEPHOE BIIU-
sSIHUE MMeJ CTaTyc 00pasloB 1o OTHOLIeHUIo K 3acyxe (p = 0,003). MakcuMalib-
HYIO BCXOXECTb MOKa3alu CeMeHa TOJEePaHTHBIX K 3acyxe o0pas3lloB, BbIpallleH-
HBIX KaK IpH MOJKBE, TaK U Ha (POHE 3acyxe, MOABEPTHYThIE U HE MTOABEPTrHYTHIE
YCKOPEHHOMY CTapeHMI0. DTO CBUACTEIbCTBYET O CIIOCOOHOCTU TOJIEPAHTHBIX I'e-
HOTUIIOB aJalTUPOBAThCSI K CTPECCOBBIM YCIOBHUSM ITOCPEICTBOM MOOMJIM3ALIMU
MEXaHHU3MOB 3aIlUTBI OT 3aCyXU, KOTOPBIEC TTO3BOJISIIOT ONTUMU3UPOBATH MCITOIb-
30BaHME PECYPCOB M HAMPABISATH UX IS (POPMUPOBAHMS KAYECTBEHHBIX CEMSIH.
EcTb ocHOBaHWS TIPEANIONOXUTD, YTO TPAIWIIMOHHAS CEJIEKINS 3aCyXOyCTOMYM-
BBIX COPTOB M/WJIN CO3IaHUE WX 3a CUEeT MOTU(MUKAIINA TeHOMa MOTYT CTaTh 3(-
(beKTUBHOI MeTOIO0JIOTUEN MTONTyYeHHUs] KAYECTBEHHBIX CEMSIH Tyapa IpHu ero Bbl-
pallMBaHUKU B HEOJArOMPUSTHBIX YCIOBUSIX 3aCyXHU.
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Abstract

The study of various aspects of the biology of the cultivated legume guar (Cyamopsis
tetragonoloba (L.) Taub), an alien crop for a number of southern regions of the Russian Federation, is
needed to optimize the placement of the crop in the appropriate agricultural enviroment. Since the
early 2010s, when guar was introduced in the Russian Federation, domestic breeders have created more
than a dozen varieties. Seed production is necessary, and its main goal is to obtain seeds with high
germination rate. Studying the impact of stressful growing conditions, particularly drought, on seed
quality is of significant practical interest. Water stress is considered the most important cause of reduced
legume yields worldwide. The negative impact of drought is reflected in reduced germination and vigor
of seeds, as well as a decrease in their nutritional value. In this work, for the first time, the effect of
drought on the sowing qualities of guar seeds was analyzed with special attention to the accessions that
exhibit contrasting responses to drought: drought-tolerant and drought-sensitive accessions, as well as
accessions that are neutral to the water supply regime. The aim of the work was to investigate the effect
of drought on the sowing qualities of freshly reproduced guar seeds and those that simulate long-term
storage (subjected to accelerated aging), as well as to reveal possible differences in the sowing qualities
of accessions that respond differently to water supply—those that are drought-tolerant, drought-sensi-
tive, and drought-neutral. The material consisted of 12 guar accessions from the VIR collection, grown
at the Volgograd experimental station VIR under irrigation and artificial drought conditions created by
stopping irrigation at the stage of formation of the last pod in the first cluster (at the end of June) (the
"growing regime" parameter). In a field experiment conducted in 2023-2024, the studied accessions
were differentiated into three groups with respect to water supply: tolerant, drought-sensitive, and
neutral (the "accession status” parameter). Four accessions from each group were included in the
current experiment, conducted at the VIR Plant Genetic Resources Long-Term Storage Laboratory
(St. Petersburg) in 2025. Accelerated seed aging was achieved by placing the seeds on a mesh in a
desiccator over a saturated sodium chloride solution (75 % relative humidity) and incubating them in
a thermostat at 40 °C. Two experiments were conducted. In the first, incubation in the thermostat was
carried out for 5 days, in the second — for 10 days (the "seed age" parameter). Seeds were equalized
in moisture content by placing them in a desiccator on a mesh over a saturated calcium chloride
solution (35 % relative humidity) in a thermostat at 20 °C for 5 days. Guar seed germination was
analyzed before and after accelerated aging by germination in filter paper rolls in a thermostat in the
dark at 30 °C during the day and 20 °C at night. Germination energy was calculated on the 3rd day.
On the 7th day, the germination rate was calculated—the total number of normally germinated seeds.
A comparative analysis of the sowing qualities of seeds collected from guar plants grown under sys-
tematic irrigation and artificial drought in the Volgograd region revealed heterogeneity among the
accessions for the analyzed traits and demonstrated that the growing regime significantly influenced
laboratory seed germination. Variability in germination energy and seed germination was significantly
affected by a parameter we conventionally termed “seed age” (p = 0.000 and p = 0.020, respectively),
while the “accession status” significantly influenced the variability in seed germination (p = 0.003).
The highest germination rates were demonstrated by seeds from drought-tolerant accessions grown
under both irrigation and drought, and by those subjected to accelerated aging and those not subjected.
Thus, the genetic predisposition of genotypes to drought played a key role in maintaining the sowing
qualities of seeds grown under drought conditions. This demonstrates the ability of tolerant genotypes
to adapt to stressful conditions by mobilizing drought defense mechanisms that optimize resource use
and direct them toward the formation of high-quality seeds.

Keywords: guar, seeds, sowing qualities, artificial aging, drought stress.
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