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«PNCOBOJ, BOXXbEN MUTOCTbIO»
(k 90-neTuio co gHA poxaeHusa B.A. Monosa)

lpogomxeHne. Ha4ano Ha 2 cTp. 06710XKKN

OcCHOBHOE HanpaBrieHNe Hay4YHOM AeATelbHOCTU OTheNna, KOTopbI Bo3rnaensn Badecnas Anekceesund, cu-
cTema ynpaBfieH1s1 BOOHbIMU PECYPCaMUN PUCOBbIX BOJOXO3ANCTBEHHbIX KOMMIEKCOB, KOHCTPYKLMM PUCOBbIX
CUCTEM U1 MNX IKONOrMYECKN 0BOCHOBaHHbIE NapamMeTpPbl OPOLLEHUS N APEHaXKa, MENNOPATUBHbIE YCIIOBUSA 1 pe-
XKMM OpOoLLEHNS Ans (hOPMUPOBaHNS 3amniaHMPOBaHHbIX YPOXKaeB, aBTOMaTN3aLmMs NONBOB, METOLbI OPOLLEHNS
B OCTPO3acyLUNnBble MOSIOBOAHbIE FOAbl (MMMYIbCHOE 3aTornsieHne, KaneabHOe OPOLLUEHME, MEX- N BHYTPUCK-
CTEMHBbIi BO4OOOOPOT 1 Ap.), MPUHLM «TOYHOrO» (MPELU31MOHHOr0) BOAOMONb30BaHNsA B NEPUOL NepBoHaYaslb-
HOro 3aTonseHns, GoOPMMPOBaHUSA YpoXKas 1 NPpenybopOYHOro OCYLLEHMS YeKa 1 BIISIHUE UX PEXKMa Ha POCT,
pasBuTuE U NPOOYKTUBHOCTb puca.

B 1971 r. B. A. [onoB 3awmTna KaHaMAATCKy aMccepTauuto no Teme: «PaspaboTka 1 UCCnefoBaHnst MastiHo-
NOM0OCOBOro cnocoba KyancHoOW MiaHnpoBKK B YCIOBUSIX CIIOXKHbIX penbedOB pUCOBbIX MacCcuMBoB», a B 1987 T.
B MOCKOBCKOM rmapoMenmopaTuBHOM UHCTUTYTE — ANCcepTaunio Ha COMCKaHe y4eHOW CTeneHn JOKTopa Tex-
HUYeCKMX HayK Mo Teme: «MeTofpl COBepLUIEHCTBOBaHUSA PUCOBBLIX OPOCUTENbHBLIX cUcTem». B 1988 r. emy npu-
CBOEHO y4€HOe 3BaHune «npogeccop».

HayuHas pesitensHocTb Npodeccopa B.A. [lonosa cBagdaHa ¢ pa3paboTKon MaTemaTniecKnx Mogenen Bofao-
NoTpebNeHNS 1 BbICOKOI(PAEKTUBHBIX MENNOPATUBHBIX arpOTEXHONOMMIA 1 METOLOB YNPAaBAEHNS MENNOPATUBHBIM
COCTOSIH/IEM MOYB PUCOBbIX OPOCUTENBHBIX CUCTEM. VIM BnepBble paspaboTaHa TEOPUS OBVXKEHUS MPYHTOBbLIX BOS,
nop, NIOCKOM NOBEPXHOCTLIO NX YPOBHSA. Ha eé ocHoBe paspaboTaH cnocob hopMUpoBaHNs No4 YEKOM Mpec-
HOW BOASIHOM NOAYLUKY N3 PEYHON BOAbI, KOTOPas UCKIYana Kak uppuralmMoHHOe, Tak U BTOPUYHOE 3acore-
HME NOYB, YTO UMESIO OFPOMHOE MPaKTNYECKOE 3HAYEHNE, TaK KaK MacCuBbl PUCOBbIX cMCTEM B ObiBlem CCCP,
Kak NpaBuio, pasMeLleHbl B MPUMOPCKUX HU3MEHHOCTAX C 6NIM3KMM 3aieraHmemM CuiibHOMUHepPann30BaHHbIX
rpyHTOBbIX BOf (Mprasosckas, MNMpukacnuiickas, MNMprapanbckas). Ha ocHoBe Teopun ABUXKEHNS TPYHTOBbLIX BOA,
aBTOPOM peLLEeHbl NPOOEMbl TEPPACHOCTU YEKOB, adpaLmmn NOYBEHHO-FPYHTOBbLIX BOA, paspaboTaHa TexHmka
nepBOHaYasbHOro 3aTOMEHNS PUCOBBIX YEKOB 1 UX NPeaybopOYHOro OCyLUEHUS.

B Hay4Hol cpepe npodeccop B.A. [1onoB n3BeCTEH TaKXKe Kak y4eHbIl, pa3paboTaBLUmMii 3KOM0ro-61onorm-
YeCKMe OCHOBbI MHXXEHEPHbIX Mennopauuii noys. B yacTHocTn B xxypHane «BecTHnk PACXH» ony6nnkoBaH Lk
€ro crtaTei, PacKpbIBAIOLLNX ONANEKTUHECKOE EANHCTBO UHXXEHEPHON MENMOPaLMN 1 SKONOrnmn puca: «3K0/10ro-
buosiornyeckue acrnekTbl nporpamMmupoBaHus ypoxaes» (2003), «9K0/10ro- n CeneKyMOoHHO-TEXHOIOMMYECKUN
rnoaxoa K cosgaHuio cyrnepypoxxariHoro pucas (2007), «@usuka n aHepreTvika nor/ioTUTE IbHbIX CBONCTB KOPHEN
puca» (2005). B aTux nybnukaumsax copgepxxarcs hopMybl TPEX OTKPbITUA B 061aCTu OUSNKK 1 QHEPTrETUKM
3KOCUCTEMbI «PacTeHuns — okpy>KaroLasa cpeaar.

B.A. NMonos. u E.lN. AnewvH
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Mo o6pasHoMy BbipakeHuto akagemuka E.MN. AnewnHa, B.A. TonoBs — «prucoBog 60>Kbel MUnocTbio». OH YenoBek
BblCOYaliLLel KyNbTypbl, TakTa, 60ratoro NpnpoaHoro AapoBaHus 1 6onbLIo 4OOPOTLI. BbiaenseTcs spyouumen,
WHTENNEKTOM, YMEHMEM CNyLLaTb 1 ClbllaTh cobecenHnka, LenbHOCTbIO 06LLen U NPOgecCnoHanbHON 3TUKMN.
Ero ykpawatoT CKpOMHOCTb B O6LLEHNM 1 6onbluas NnpuTaraTenbHas gyweBHasa cuna, COep>XKaHHOCTb 1 paccy-
ANTENbHOCTb. HUKorga He JonyckKaeT peskux BbiNagos, 3aMevaHus OenaeT B O4eHb AennkaTtHom hopme. A He-
OAHOKPATHO KOHCYIbTUPOBAJICS Y HErO MO BOMPOCaM Memopaumn 1 HUKOrga He nosyyan otkasa. bnarogapeH
cyabbe 3a NpefocTaBieHHY0 BO3MOXKHOCTb paboTaTb C HAM 1 MOJIb30BaTbCS €ro Hay4HbIM 6ara>kom.

Mpoceccopom B.A. MNMonoseiMm onybnnkosaHo 6onee 150 Hay4HbIX paboT, NOArOTOBAEHHBIX JINYHO U B COaB-
TOPCTBE, B TOM Yncne MoHorpadun: «[1iaHupoBka pucoBbix noner» (Mocksa, 1971), «PerympoBaHue rpyHTOBbIX
BOA Ha pucoBblx cuctemax» (KpacHopap, 1984), «ArpoTexHuka puca Ha 3acO/IeHHbIX 3emMJisix» (PocToB-Ha-[oHy,
1986); «CoBepLueHcTBOBaHWE prucoBbix cuctem KybaHum» (KpacHopap, 1988), «Hay4Hbie 0CHOBbI CEMEHOBOA-
cTBa puca» (KpacHogap, 1996); «9kos10ro-memopaTBHOE COCTOSIHNE MOYB PUCOBOV OPOCUTESIbHON CUCTEMBI
Afbirev v ipuemMsi ero yayyiieHusi» (Marikon, 1999); «Cuctema opoLueHusi pyca» (2000); «Cuctema pucoBos-
cTtBa KpacHogapckoro Kpasi» (KpacHopap, 2005); «MeTtoauka rnosieBbix MemopaTBHbIX OMbITOB B PYCOBOACTBE»
(KpacHopap, 2012); «ArpokimmaTosiorisi n rugpas/ivka pUcoBbIX akocucTem» (KpacHogap, 2013). OH aBTop 60-
nee 20 n3obpeTteHuit. lNMog ero Hay4YHbIM PyKOBOACTBOM 3alMLLEHO 6onee 15 KaHgMaaTCKux auccepTaumii; 6ol
oduymanbHbIM OMMOHEHTOM MHOMMX KaHONOATCKUX U LOKTOPCKMX OUCCEepTaunii.

Hapsgy ¢ 06LWMpHOR 1 NI0OJOTBOPHOWM HAYyYHO-NCCNEA0BaTENIbCKOM AEATENbHOCTLIO, Npodeccop B.A. Nonos
NPUHUMAaI aKTUBHOE y4acTune B O6LLECTBEHHON XU3HW. B pasHble rogbl 6b1/1 CEKpeTapeM NapTUIHOrO KoM1TeTa
KIMNCC BcecotosHoro HAN puca, npeocenatenem npoCoO3HOr0 KOMUTETA, YNEHOM METOANYECKON KOMUC-
CUK, YHEHBIX N ANCCEPTaLMOHHBIX COBETOB, PEOKOSIIErIA XKYPHANO0B; ABNASICA MOCTOSHHBLIM NPeAcTaBuTeNeM
BcecorosHoro HAW puca Ha Ky6e, B BeHrpuun n Bonrapuw.

Mpodeccop B.A. lNMonos HarpaXgeH MHOrOYUCNEHHbIMY MeAansiMu, aunsiomMamMm u NOYeTHbIMK rpaMmoTamu.
K aTum Harpagam Heob6xooumo o6aBuTb YBaXKeHUe 1 61arofapHOCTb KOJIEr N YHEHMKOB. Tpyaamun Taknx y4e-
HbIX, Kak Bsiuecnas Anekceesuy NMonos, cosgaBanack cnasa KybaHu n Mm ropauTtcs 3eMns KybaHckas.

MNEPCOHANNA:

1. LLeymxeHn A.X., MankuH ".A. YyeHble-pucosoppl Kybanu. KpacHogap, 1998. — 80 c.; c. 44.

2. WeypxeH A.X. XaputoHos E.M., BoHgapesa T.H. Ha cny>k6e 3emnn kyb6aHckoi. — Maikon: PUMNO «Apgpires», 1999. —
552 c.; c. 373-374.

3. ®narmaH pucosopacTtea Poccum / AX. LeypxeH, E.M. XapuTtoHos, T.H. BoHgapesa, ".A. lNanknH, B.®. Pygerko, ".I".
®ansH, X.[. XypyM. — Maikon: «[Monurpadusgat «Agbires», 2006. — 380 c.; c. 149.

4. Bcepoccuiickunin Hay4HO-NCCNeQoBaTENbCKNN MHCTUTYT puca: UCTopusi U coBpemeHHocTb / E.M. XaputoHos, A.X. LLle-
yoxeH, T.H. BoHgapesa, I".A. lankuH, C.B. KnsuHek, I'.I'. ®ansaH. — Maukon: «Moaurpad KOIr», 2011. - 300 c.; c.1 64-165.

A.X. WeyaxeH, akapemnk PAH
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I.J1. 3eneHcKuii, O-p C.-X. HaykK,
0O.B. 3eneHckasi, kaHg. 6non. Hayk,
K.10. Ko6uHsikoBa, MarnctpaHT

r. KpacHopgap, Poccus

N3MEHYNBOCTb KOJINHECTBEHHbIX MPU3HAKOB
AJINHHO3EPHBIX COPTOB PUCA
B SABUCUMOCTU OT YCJI0OBUN CPEDbI

[Mpwy n3yyeHn JAMHHO3EPHbIX COPTOB prca CHEXUHKa 1 3/1aTa B KOHKYPCHOM UCTbITaHUY YCTaHOB/IEHO, YTO
KpaeBoW 3(hheKT [e/ITHOK OKa3bIBaeT CYLLUECTBEHHOE B/INSIHNE Ha POCT U pa3BuTne pacteHu. OT6OpoM pacTeHui
47151 BMOMETPUHECKOro aHamsaa u3 rnepBoro, BTOPOro M TPETLEro psaa Ae/ISIHOK bblia co3haHa nornyasyms, re-
TepOreHHasi rno MopgoI0rM4ecKM rnpmaHakam. TpoBeaeHHbIVi CTaTUCTUHECKUI aHann3 3TUX PacTeHUI rnokasarll,
4TO y 060X COPTOB MPU3HAKWU PacrpPeReNINChL Ha Maio, CPeAHE U CUIbHO U3MEHYUBBIE. Y Maio N3MEeHYNBbLIX
npu3HaKkoB KoagpuumeHT Bapualmm (CV) coctasnsin 4 — 7 %. K aTuMm rnpu3Hakam OTHOCSITCSI OTHOLLEHNE AJINHbI
3epHOBKU K LumpuHe (I/b), 4nvHa MeTesiku v BbicoTa pacTeHui. K cpeaHe nameH4Y1BbIM rpudHakam (CV=11-19 %)
MOXXHO OTHECTY MJIOTHOCTb METEJIKU, KOJINYECTBO 3EPEH B METEJIKE U MaccCy 3epHa C rniaBHow metesnku. CuibHO
n3meH4YBbIMY fpusHakamm (CV = 20 — 28 %) siBisitoTCs1 06LLE€e YUCII0 KOJIOCKOB B METEJIKE, MPOAYKTUBHAS KYCTU-
CTOCTb, CTEPUIIbHOCTb KOJIOCKOB B METEJIKE Y Macca 3€pHa C PacTeHUsI.

Mo pesynbTataM GUMOMETPUYECKOro aHam3a pacteHuii copToB CHEXuHKa v 371ata BblgeneHbl «jyyLLunes
U «XygLumes» rno macce 3epHa C r/iaBHoM MeTeJsIKW. BbipalljeHHOe B CeeKYNOHHOM MUTOMHUKE MOTOMCTBO 3TUX
pacTeHu c¢hopMumpoBaio METESIKY, BIN3KMe Mo Macce 3epHa. STOT haKT MOATBEPXKAAET, YTO PasiNdns MEXAY
«XYALLUVMU U «JTYHLLIAMY>» PACTEHUSIMU UMEIOT MOAVNGUKALMOHHYIO MPUPOAY.

Knro4yeBble cnoBa: pvc, AMHHO3EPHBIVI COPT, KOJIMYECTBEHHbIE MPU3HaKW, MOANMUKALIMOHHAS U3MEeHYU-
BOCTb.

VARIABILITY OF QUANTITATIVE TRAITS
OF LONG-GRAN RICE VARIETIES
DEPENDING ON ENVIRONMENTAL CONDITIONS

When studying long-grain rice varieties Snezhinka and Zlata in a competitive trial, it was found that the edge
effect of plots has a significant impact on the growth and development of plants. By selecting plants for biometric
analysis from the first, second, and third rows of plots, a population was developed that was heterogeneous in
terms of morphological traits. The statistical analysis of these plants showed that in both varieties the traits were
distributed into little, medium and highly variable. The coefficient of variation (CV) for slightly variable traits was
4-7 %. These traits include the ratio of the grain length to the width (I / b), panicle length, and plant height. The me-
dium variable traits (CV = 11-19 %) include the panicle density, the number of grains in the panicle, and the mass of
grain from the main panicle. The highly variable traits (CV = 20-28 %) are the total number of spikelets in a panicle,
productive tillering, sterility of spikelets in a panicle, and grain weight per plant.

According to the results of biometric analysis of plants of varieties Snezhinka and Zlata, the “best” and “worst”
plants in terms of grain weight from the main panicle were identified. The offspring of these plants grown in the
breeding nursery formed panicles similar in grain weight. This fact confirms that the differences between the
“worst” and “best” plants are of a modification nature.

Keywords: rice, long-grain variety, quantitative traits, modification variability.

BeepeHue

Ha BnmsiHne ycnoBuii cpefibl pacTeHWs!, Kak 1 apyrve
OpraHu3Mbl, pearvpyroT onpeaeneHHbIMU AeNCTBUSMM
W/Vinn N3MEHEHNEM COCTOSIHUS. DTN UBMEHEHUS MOTYT
ObITb Kak MOANUKALMOHHBLIMU (HEHACNEACTBEHHbIMN),
TaK 1 reHeTndeckumin. Hanbonee [oCTynHbl ANns Habnto-
OEHNS N n3mepeHnst Moposiornyeckne aganTuBHble
N3MEHEHNS Ha OPraHN3MEHHOM YPOBHE: SMEHEHUE Bbl-
COTbI pacTeHunin, GopMbl POCTa, COOTHOLLEHMWS BENNYNH
BereTaTMBHbIX 1 reHEPaTUBHbIX OPraHoB U T.4,. KOHEeYHbIi
pesynbTaT BAUSHUSA cpefbl HA PacTeHUs, Kak Npasuno,
onpenenseTcs bMoNorM4ecKUMN 0COBEHHOCTAMM Ca-
MOro pacTteHus. 3yveHne moanukaLnoHHON N3MeH-
YMBOCTU XO3SNCTBEHHO-LEHHbIX NMPU3HAKOB NO3BOJIS-

€T pa3paboTaTb arpO3KONOrM4eCKnii NacnopT copTa.
Tak, Ha NpuMepe 3N1EMEHTOB NPOOYKTUBHOCTY Kosloca
o3umMon nweHnubl M. H. KyopsawosbiM u COTPYAHMKaMU
(2019) 6bna n3yyeHa heHOTUNUYECKasa N SKOOrnye-
ckasi BapnabenbHOCTb U BblaeNeHbl MPU3HAKU C HASKOW,
CpeaHen 1 BbICOKOWM CTENEHBIO MOAN(UKALNOHHON 13-
MeH4nBocTH [3].

PacTeHust B npoLiecce CBOEN XXUSHEOEATENBHOCTU He
TOJIbKO MOABEPXKEHbI BIVSIHUIO PasfiNyHbIX abnoTtuye-
CKUX 1 BUOTUYECKUX haKTOPOB cpeabl, HO 1 cCamiy OKa3bl-
BalOT 06paTHOE BIMSIHVE HA KOMMOHEHThLI OKPY>KatoLLIEen
cpenbl [9]. KynbTypHble pacTeHus B coctase arpodu-
TOLLEHO3a BbIMNOJIHAIOT POJSib JOMUHAHTa-aanuKarTopa.
Mo spudmkaTopHOCTH, T.€. CMOCOBHOCTN BNNATL Ha
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cpeny, cornacHo knaccudukaumm B. B. TyraHaesa, puc
Hapsgy C APOBbIMU 3ePHOBLIMM KyJIbTypamMu OTHOCUTCS
K rpynne cpegHeagumnKaTopHbIX PacTEHNIA CMIOLWHOrO
BECEHHEero nocesa, AOCTATO4YHO BbICOKOPOC/IbIM, C MPO-
€KTMBHbIM NoKpbITnem 70-80 %, 6onbLUen YacTbio Obl-
CTPO pasBMBatoOLLMMCS NOCTe NOABIEHNSA BCX0A0B [5].
YHuurkaumsa nonynsaumm KybTyPHbIX PaCTEHUI, B TOM
yncne n puca, B Npegenax copra ceasdaHa c gesTtenb-
HOCTbIO 3emefesnbLa: NOCEB CEMSH B OVH CPOK, Ha
OfMHAKOBYIO MyBMHY Ha crieumanbHO ChiaHMPOBaHHYO
NOBEPXHOCTb MNOJIS, 3a/1MB ONpefefieHHbIM CI0eM BOAbI
n T.48. [6, 8]. Tem He MeHee, B NpoLecce pocTa u pas-
BUTUSI PaCTEHUIA pruca OTMEYAETCH BapbpOBaHne pas-
JINYHBIX KONMYECTBEHHbIX MPU3HAK0B, OTPaXKarLLMXCS
npv NPoBeAEHNN BOMETPUYECKON OLEHKN. DTO MO-
XKET ObITb CBA3aHO C Pa3HOKA4YE€CTBEHHOCTbLIO CEMSIH,
CTeneHbo 61aronpPUATHOCTN pereHepaLMoHHON HALLIN,
3aBUCSLLEN OT MUKPOBapraLnin No4YBbl, KOHKYPEHTHbI-
M1 B3aUMOOTHOLLEHUAMU, pa3HULEN B TEMNAxX pocTa
pacTeHnin. Ha KonmyecTBEeHHbIE NPU3HaKN pacTeHul
puca Takxxe 3HaqyuTeNlbHOe BANSHNE MOryT OKa3blBaTb
NOrogHO-KIMMaTU4YeCcKne yCnoBus Ce30Ha BblpaLlm-
BaHUs, NpuyYeM Ce30HHbIE aganTaLmm NoKa U3yyeHsbl
HELOCTaTO4YHO, OCOBEHHO B SKCTPEMASIbHBIX YCIOBUSIX
cpepnbl [4, 7, 10].

Llenb uccnegoBaHui

N3yunTb N3MEHYMBOCTb MOP(OOrM4EeCKNX Npu-
3HaKOB pacTeHNin pruca B 3aBNCUMOCTU YCSI0BUIA, CO3-
OaloLLNXCA B PasHbIX pagKax OeNsHOK KOHKYPCHOro
UCMbITaHNS.

MaTtepuan n metogpl

Monesble onbiTbl nposoguny B 2018-2019 rr. Ha S0Y
OHL, puca. MogrotoBky NoyBbl, yXo4 32 pacTEHNAMMI
OCYLLECTBIANN C y4ETOM peKOMeHAaLunin No Bo3aebl-
BaHUIO puUca, NPUHATLIX A1 30Hbl. BOAHbBIN pexxuM Bbl-
Oep>XXnBanu CorfacHoO BapuaHTy YKOPOYEHHOro 3aTonne-
Hus. [oceB 1 3anmB Yeka nposBenu B 06a roga 5-8 mas.

Ona noceBa COPTOB puca B KOHKYPCHOM UC-
NbiITAHUN UCMONB30BaNN CENEKLNOHHYIO Cesl-
Ky «BUHTEPLUTAWIEP» C LieHTpanbHbIM BbICEBOM.
Oenankn 8-mun pagkoBble, ¢ Mexaypagsem 15 cm.
Mnowapb aensiHok 22,5 m? (15 x 1,50). Hopma nocesa
6 MJIH BCXOXMX 3epeH Ha rektap. NMoBTOPHOCTb YeThbI-
pexkpaTtHas, C PEHAOMU3NPOBaHHbLIM pPasMeLleHnemM
OensHoOK. B TedeHne Beretauum npoBOAWAN YHeThI U Ha-
6ntofeHnsa cornacHo NPUHATON METOAVKE.

Mepepn ybopkow, B hba3e NosIHOWM CNenocTu, B Ae-
NsiHKax 060omx CoOpTOB OTOMPaNy o151 BUOMETPNHECKOrO
aHanmsa no 30 pacTeHun ¢ KopHsimu. Mpn aTom 6panu
no 10 pacTeHuii B NnepBOM, BTOPOM U TPETLEM psfax.
OT0 6bINO CAenaHo crneunanbHO Ans NoayYeHns Nomnyns-
LK, reTepOreHHon No MOPOIOrMYeCKUM NPU3HaKam.
Kak npaBsnnio, B NepBoM psigy OeNSHKM pasBuBatoTCs
Hanbonee MOLLHbIE PacTeHUs, a B MOCAEQYIOLWNX — X
MOLLHOCTb CHU>KAEeTCHA BBUAY YCUNEHNSA KOHKYPEHT-
HbIX B3aMMOOTHOLLEHUI 32 OCHOBHbIE (DaKTOPbI CPefb!.
HabniopaeTcsa Tak Ha3biBaeMbIl «KOPbITOOOPa3HbIN»

adpekT, Korga 6osiee HN3KNE PacTEHUS HAXOOATCSA
B LIEHTPe, a 60J1ee BbICOKME Ha KPanHNX psgax.

Mocne npoBefeHMs GBUOMETPUYECKOrO aHann3a Bbl-
aenvnn no 20 pacTeHUA NyHLNX N XyOLWNX N0 NPU3HaKy
«Macca MeTefIKu». [MoTOMCTBO 3TUX pacTeHWI BbiCceBa-
N B cenekunoHHOM nuTtomMHmKe 2019 r., KOTopbIn 3a-
KnagblBanu KACCETHOWM CESINKOWN «BUHTEPLLUITANTEP>,
OOHOPSOKOBbIMU AENSAHKAMU OIMHOW 2,5 M C MexXAay-
psiabem 22 cm. [ocne co3peBaHusa puca otéupanu no
25 pacTteHuin co 2-ro psaga 1 nposogunm uomeTpu-
Yeckuii aHanma. MNMosy4eHHble faHHble obpabaTbiBanu
cTatucTudecknmmn metogamu [1].

B kayecTBe 06BEKTOB NCCIEQ0BaHNIA B HALLNX OMbl-
Tax 6blIM NCNONBb30BaHbl OJIMHHO3EPHbIE COpTa puca
CHexunHka n 3nara.

OTu copTa BKJIKOYEHbI B [OCYAapCTBEHHbIN peecTp:
CHexuHka ¢ 2002 r., 3nata ¢ 2019 r. O6a copTa OTHO-
CATCS K noasuay — indica, pa3HoOBUAHOCTU — gilanica.
3naTa oTNn4aeTcAa NoBbILLEHHLIM COAEP>XKAHNEM amMU-
no3bl (23-24 %) [2].

Pe3ynbTatbl U 06CcyXaeHne

Mopdonornyeckas HEOQHOPOLHOCTb NOMYNALMIA
pacTeHuli B Npeaenax copta onncbiBaeTcsa MeTogamum
CTaTUCTUYECKOro aHannaa ang ny4wlen HarnsagHoCTur
1 HpopmMaTUBHOCTK. N1O3TOMY NONyYEHHbIE OAHHbIE
OMOMETPUYECKOr0 aHann3a pacTeHnin AMHHO3EPHbIX
COpPTOB puca, BblpaLLEHHbIX B KOHKYPCHOM MCMbITa-
HUK, BblIN NOABEPrHYTbI CTATUCTUYECKOW 06paboTKe.
Pe3ynbTaThl NpmBeneHbl B Tabnmuax 1 n 2.

BromeTpuyeckne nokasarenu pacTeHns XxapakTepu-
3ytoT copT CHEXMNHKA NO OCHOBHBLIM MOPONOrMYeCKM
npusHakam. CpegHsasa BbiCOTa pacTeHUli cocTaBsmna
110 cm n Bapbuposana ot 106 go 112 cm. MNpwn aTom
Ko3athrUmeHT Bapuraumm 6bii OBONBHO HUSKUM — 7 %.
OnnHa meTenkn coctaensana B cpegHem 20,3 cm, npu
KpanHmx nokasatensax ot 18 go 25 cm. MNpusHak «gnvHa
METESIKN» XapaKTePU3yeTCs HU3KOWN N3MEHYNBOCTbLIO,
koahhrLmeHT Bapraumu paseH 6 %. o obLwemy ynicny
KOJIOCKOB B METEJIKE COPT OTHOCUTCS K JOCTATOYHO MPO-
OYKTBHbIM. Pazbpoc no aTomy npr3Haky COCTaBnsieET OT
115 po 198 WwTyK KONOCKOB B MeTenke. KoahduumeHT
Bapuaumm No3BOSISIET OTHECTU STOT NPU3HAK K CPeaHe
N3MEHYMBOMY.

[MokasaTenem NpPoayKTUBHOCTM PacTEHMS ABNAET-
€S Macca 3epHa ¢ MeTenku. Y copta CHeXXuHka macca
METENKN B cpegHem cocTasuna 3,4 r, ¢ pa3bpocom oT
2,7 po 5,2 r. 9TOT NPU3HaAK N0 KO3 DULMEHTY Bapu-
aumn (19 %) MOXXHO OTHECTU K CPELHE N3MEHYMBOMY.

BbICOKYIO M3MEHUYMBOCTb NOKa3blBAET Macca 3epHa
¢ pacteHust: CV paseH 27 %. Ha pa3bpoc nokasatenen
3TOro Npu3Haka okasbiBalT BANSHME NMPOAYKTUBHASA
KYCTUCTOCTb M CTEPUIIBHOCTb KOJIOCKOB, KOTOPbIE OT-
HOCSITCS K BbICOKO U3MEHYMBbIM NMPU3HaKaM.

MokazaTenb «MAOTHOCTb METENKU» COCTaBNSAET
6,8 WT./CM, 4YTO OTHOCUT COPT K rPynrne Cco CpenHen
MAOTHOCTBIO METESIKM.
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HAYYHbIE MYBJINKALN

Ta6nuuya 1. PeaynbTaTbl cTaTUCTUHYECKO 06paboTKM GMOMETpUUYECKUX NoKa3saTenel pacTeHuii copTa

CHeXxunHka, 2018 r.

MpusHaku X+SX Lim CV, %
BbicoTa pacTeHur, cMm 110,0 + 3,3 106 - 112 7
[NpoayKTnBHas KyCTUCTOCTb 1,7+ 0,6 1,1-2,9 22
OnvHa metenkn, cMm 20,3 +0,9 18 -25 6
O6Lee 4MCno KOSTIOCKOB, LUT. 136,5 + 26,2 115-198 20
Konn4ecTtBo 3epeH B METENKE, LUT. 122,2 + 19,9 104 - 167 17
Macca 3epHa Cc rnaBHoO METENKN, 3,4+0,6 22-52 19
Macca 3epHa ¢ pacteHus, r 58+0,9 2,4-14,8 27
[MNOTHOCTbL MeTeNKu, WT./CM 6,8 +0,4 5,2-8,6 13
CTepunbHOCTb KOMOCKOB, % 10,5 +2,3 7,6-19,5 28
OTHOLEHNE ANNHBI 3EPHOBKW K LUMPUHE (//b) 3,7+ 0,1 3,6-3,9 4

HavmeHbLuen n3MeH4YMBOCTbLIO Y copTa CHexXUnHKa
OTJINYaETCH NPU3HAK «OTHOLUEHWE ASINHbI 38PHOBKMU
K WpuHe», y koToporo CV = 4 %.

BbicoTa pacTteHuin copTa 3nara cocTaBnsieT B Cpen-
HeM 99 CM, NpY OYEHb HN3KOM KO3 DULIMEHTE N3MEHYU-
BocTu (CV = 6 %). [lnnHa MeTenkun copTa 3naTta cocTas-
nsiet B cpegHem 20,9 cMm, Npu pasmaxe nokasarenen ot

17 po 26 cm. Mpr3Hak anvuHa MeTENKN XxapakTepusyeTcs
HU3KOW N3MEHUYNBOCTbIO, KO3 DULMEHT BapmaLmm co-
ctaBnseT 9 %. o o6LLeMy YMCIy KONIOCKOB COpT 3narta
OTHOCUTCS K OCTaTO4YHO NPOJYKTMBHBIM. Paszbpoc no
aTOMy nNpu3Haky coctasnseT ot 130 oo 194 wTyK Kono-
CKOB B MeTenke. KoadhduumeHT Bapmauumn no3sonset
OTHECTU 3TOT NPU3HaK K CpeaHe N3MEHYBOMY.

Ta6nuua 2. PesynbTaTbl CTaTUCTUYECKOM 06paboTKM GMOMETPMYECKOro aHanu3a pacTeHuii copta

3nara, 2018 r.

MpusHakn X+SX Lim CV, %
BbicoTa pacTteHun, cm 99,0 + 3,1 96 - 102 6
[MpooyKTnBHas KyCTUCTOCTb 1,7 +0,6 1,2-2,9 21
OnuHa meTtenkun, cm 20,9 +1,3 17 - 26 7
O6Lee 4MCno KOSTIOCKOB, LUT. 161,5+ 10,5 130-194 14
Konn4ecTBo 3epeH B METENKE, LUT. 1417 £ 7,2 120-170 12
Macca 3epHa Cc rnaBHoO METENKN, 3,56+0,5 2,4-51 18
Macca 3epHa ¢ pacteHus, r 59+0,9 2,9-14,7 26
[MnoTHOCTb, WIT./CM 7,7+0,8 5,6-8,9 11
CTepunbHOCTb KONOCKOB, % 8,8+1,4 76-12,2 23
OTHOLEHNE ANNHBI 3EPHOBKU K LUMPUHE (//b) 3,8 +0,1 3,7-4,0 4

Macca 3epHa ¢ rnaBHoO METENKM B CpeaHEM COCTaB-
nana 3,5, c pazdbpocom oT 2,4 0o 4,7 r. OTOT NpU3HaK
no koadpurumeHTy Bapuaumm (18 %) MOXXHO OTHECTHU
K CpegHe N3MEH4YNBOMY.

BbICOKO N3MeH4YMBbLIM MPU3HAKOM y copTa 3naTta,
kak 1y CHEXXUHKN, ABASIETCS Macca 3epHa C pacTeHus
(CV = 26 %). A HaMeHee N3MEHYMBbIM MPU3HAKOM SB-
JIIETCHA OTHOLLEHNE AANHBI 3ePHOBKI K wWnpuHe (I/b).

MokasaTenb MNAOTHOCTU METENKN CoCcTaBnseT
8,6 WT./CM, 4TO OTHOCHUT €€ K rpynne co CpeaHen nnoT-
HOCTbO MeTesik. CTepUNbHOCTbL KOJIOCKOB Yy copTa
3narta goBONbHO HU3Kasi — 8,8 %), HO Mo KO3 ULIMEH-
Ty UBMEHYMBOCTUN 3TOT NPU3HAK OTHOCUTCH K CUIBHO
N3MeHYMBbIM. [10BbILLIEHNE CTEPUITBHOCTU KOJTOCKOB
B METEJIKax puca siBNsSeTCs NPOsiBNIEHNEM HEraTUBHOW
peakuuy copTa Ha yCroBUsi BHELLHEN cpegpl.

Taknm 06pasom, B pe3ynbTare NpoBEAEeHHOro cTa-
TUCTUHECKOrO aHann3a brOMETPUYECKNX NoKasaTenen
OJIMHHO3EPHbBIX COPTOB pUca NOATBEPXKAEHO, YTO Takue
NPU3HaKM Kak «BbICOTa PACTEHUS», «ANIMHA METENKN»

N «OTHOLLUEHWNE ONINHBbI 3EPHOBKI K LUMPUHE» ABSIOTCS
Masno n3MeH4nBbIMU. 1o 3TM NpusHakam oba copTa
XOPOLLO BbIPOBHEHbI.

A TaKkne Npu3HaKkuy Kak «Macca 3epHa C pacTeHus»
N «CTEPUSIBHOCTb KOJTOCKOB B METEJIKE», «MPOAYKTUB-
Has KYCTUCTOCTb» ABASAOTCHA CUJIbHO N3MEHYNBbBIMU.
OHM B 3HAUYUTENBHOWM MEpE 3aBUCST OT YCJI0BMIA Bbipa-
LWmBaHusa coptoB puca. Nockonbky HacnenyTcsa He
camMin NMpu3HaKu, a CNeKTP BOSMOXXHOCTEN pa3BuUTUS
B 3aBUCMMOCTW OT YCJIOBUI Ccpefpl (HopMa peakLumm re-
HOTMNA), @ Ha peanu3aunio KaXXaoro nprn3Haka B OHTO-
reHese BAUSAT MHOMME reHbl, BO3MOXHOCTb ObICTPOro
onpefeneHnst reHeTUYECKOM CTPYKTYPbI NOMyNAauun no
y4eTy pa3oBOro COOTHOLLEHUS FEHOTUMOB OFPaHNY€EHbI.
[MoaToMy B NONEBbIX YCIOBUSIX HEOOXOAVMO CTPEMUTBCS
co30aBatb ONTUManbHbIE YCOBUSA 4S5 pOCTa 1 pasBu-
TUS KaXXOOMYy COpTY.

lMocne npoBegeHHOro aHanmsa 6UoMeTPUIECKNX
nokasarenen pacteHuin coptoB CHEXUHKM 1 3naTa, Mbl
oTo6pany No Macce 3epHa ¢ MeTenku no 20 «ay4Lmnx»
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N «XyOLwmnx» pacTeHunin. VIix cemeHa BbiCesinn B Cenek-
LMOHHOM nuToMHMKe 2019 r. ona NpoBEPKK 3TUX pac-
TEHWIA NO MOTOMCTBY.

BbipalleHHble pacTeHus ybpanu 1 npoaHanmsnpo-
Basin Nno 6VIOMeTpVI‘-IeCKI/IM nokasatensim. B OaHHOM CO-

O6LLEeHUN Mbl MOKa3anu O4UH NMPU3HaK — «Maccy 3epHa
C rNaBHOW METENKU», KOTOPbIN KOCBEHHO OTpaXKaeT
NPOLOYKTUBHOCTb pacTeHus. MNMonyyeHHble pesybTaTh!
npegcTasneHbl B Tabavue 3.

Ta6nuua 3. CpefHsis macca 3epHa C riaBHON MeTeNKU AJIMHHO3EPHbIX COPTOB puca [o nocesa
1 nocne yoopKu B CeNeKLUMOHHOM NUTOMHUKeE, I, ypoxkam 2019 r.

Mpynna pacTeHui CHeXUuHKa 3narta
VicxogHble ny4dwine 5,14 5,12
[Nony4yeHHOe NOTOMCTBO 4,24 4,46
VicxogHble xyawime 2,37 2,41
Mony4eHHoOe NOTOMCTBO 4,26 4,45
HCP, 0,123 0,114

CornacHo gaHHbIM, NpencTaBfieHHbIM B Tabnnue
3, pacTeHnst COpPTOB puca nepeg NoceBoM U3 rpymnmbl
«JIYYLLMX>» MMENN 60JbLLYIO Maccy 3epHa C METENKN Mo
CPaBHEHUIO C PYMNMON «Xyawmnx»: y copta CHeXMHKa —
B 2,17 pasa, a 'y copta 3nata - B 2,12 pasa. B nony-
YEHHOM MOTOMCTBE, BbIPaLLLEHHOM B PaBHO3HA4YHbIX
YCNOBUAX, Macca 3epHa C METENKU Y Ka>Kaoro coprta
Oblfia NPaKTUYeCKN ofgMHaKkoBa. OTO CBUAETENbLCTBY-
€T 0 MOANMUKALIMOHHOM N3MEHEHNN NPOLYKTUBHOCTU
METENOK Y N3YYEHHbIX COPTOB, BblPaLLEHHbIX B Pa3HbIX
YCNOBUSAX Cpefbl B TedeHne npenplayLiero roga.

BbiBoabl

1. Mpun pasdmMHOXeHU copToB puca CHeXNHKA
n 3nata n popMmnpoBaHUN CEMEHOBOLYECKIMX MUTOM-
HUKOB HEOOXOANMO Y4YMTbIBaTb MOANMDUKALMOHHON
XapakTep N3MEHUYNBOCTU KONMMYECTBEHHbIX NMPU3HAKOB.

2. [1na BOCNpou3BoACcTBa copTa HEOOXOAMMO OT-
6vpaTtb TMNNYHbIE PacTeHNs Mo anpobaLOHHbIM Ma-
JION3MEHYMBbIM MPU3HaKam, KOTOpble AaTCH B OMNU-
caHum copTa.
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NOJIMMOP®U3M JIOKYCOB, ONMPEAENAOLLNX MPU3HAK «[MYCTO3EPHOCTb»
Y OTEHECTBEHHbIX COPTOB PUCA NP BbICOKUX TEMMNMEPATYPAX BO3YXA*

B Poccum oTMeHeHO MOoBbILLIEHNE CPEAHVX TeMepaTyp Bo3ayxa o CPaBHEHUIO C MHOIOAETHUMU AaHHbIMU.
PaHee 6b1/10 MoKa3aHo, YTO yBEINHEHNE CPEAHUX TEMIepaTyp MPUBOANT K CHUXXEHWIO MPOAYKTUBHOCTY PacTeHU
o pasanyHeIM rpudHakam Ha 20 — 90 % v ypoxxaiHOCTV [0 AECATY NPOLEHTOB rpu ee noBbiweHun Ha 1 °C. Tem-
nepatypbl 6oee 35 °C CHUXarT 03EPHEHHOCTb METE/IKU, KOJINHECTBO KOJIOCKOB U1 MPOAYKTUBHbIX CTEO1EN, Maccy
1000 3epeH. OgHaKko, cenekyms OTe4eCTBEHHbIX COPTOB prca Ha 84anTUBHOCTb K BbICOKUM TeMrepatypam paHee
He MpoBOAWIAaChb, He U3YHEH Y MOJIMMOPU3M JIOKYCOB, OMPERENSIOLMX NPpu3HaK. [Mposenn heHoTunpoBaHue
283 oTevecTBeHHbIX COPTOB puca Mo MNPU3HaKy «yCTOMYMBOCTb K BbICOKUM TemMrepartypam». PacTeHns KOHTPOJ1b-
HOI0 U OMbITHOrO BapuaHTOB Bblpaly/Bay Ha BEreTaLMoOHHOM MIOLLaAKE rpyv ONTUMAa/IbHbIX 033X MUHEPasibHOro
rtannst (NP Ks,)- [lepes Haqyanom LeTeHusi COCyAbl C PaCTEHUSIMY 3aHOCUIV B KamMepbl C Temreparypamu 25
n 35 °C. lNpoBeaeHHOe heHOTUMPOBaHME MO3BOINIO Pa3AEINTL COPTa Ha rPynrbl C Pa3/IM4HON YCTONYUNBOCTHIO
K cTpeccy. CopTta puica bbl/i MapKupoBaHbl C UCMOJIb30BaHNEM MATU[ECSATY MOEKYIsPHbLIX SSR MapkepoB, Kak
HeNTpasbHbIX, TaK N ONPERENsIoLMX a[4anTuBHOCTb. B pesyabTare nccie[oBaHs BbISIBIEHbI y4aCTKU XPOMOCOM
puca, onpegensoLme Npu3HaK «MycTO3ePHOCTb» Y OTEYECTBEHHbIX COPTOB pyvica Ha MepBOW, MSTOM, BOCbMOM
Y BEHaALaToN XpOMOCOMax B pernoHax okaamsaum mapkepos RM600, RM289, RM25, RM6410 cooTBeETCTBEH-
HO. B BbISIB/IEHHbIX PErYIOHax paHee JI0Kaan30BaHbl MeHbl, ONPEAESIOLME PasMepPbl KOPHE 1 MPOLEHT BbInoJI-
HEHHbIX 3€PEeH, YTO KOCBEHHO MOATBEPXXAAET Pe3y/ibTaTbl NCCAE[0BaHVS U rOBOPUT O BO3MOXKHOM MEXaHU3ME
rOBbILLIEHNS] 8AanTUBHOCTY 3a CHET CTabun3aLmm OCMOTUHECKOIro basiaHca.

Knro4yeBble cnioBa: pyc, reHeTyKa, MyCTO3EPHOCTb, METEJIKA, YCTONYNBOCTb K CTPECCAM, BbICOKME TEMIIE-

parypei.

POLYMORPHISM LOCUS DETERMINING TRAIT "EMPTY GRAIN"
IN DOMESTIC RICE VARIETIES AT HIGH AIR TEMPERATURES

In Russia, an increase in average air temperatures was noted in comparison with long-term data. Earlier it
was shown that an increase in average temperatures leads to a decrease in the productivity of plants for various
characteristics by 20 — 90 % and a yield of up to ten percent with an increase of 1 °C. Temperatures over 35 °C
reduce the grain content of the panicle, the number of spikelets and productive stems, 1000 grains. However,
breeding of domestic rice varieties for adaptability to high temperatures has not been previously carried out, and
the polymorphism of the loci determining the trait has not been studied either. Phenotyping of 23 domestic rice
varieties was carried out on the basis of "resistance to high temperatures”. Plants of the control and experimental
variants were grown on vegetation plot with optimal doses of mineral nutrition (N,,,P, K., Before the beginning of
flowering, vessels with plants were brought into chambers with temperatures of 25 °C and 35 °C. The performed
phenotyping allowed to divide varieties into groups with different resistance to stress. Rice cultivars were labeled
using fifty molecular SSR markers, both neutral and adaptive. As a result of the study, were identified areas of rice
chromosomes that determine the "empty grain" trait in domestic rice varieties on the first, fifth, eighth and twelfth
chromosomes in regions localization markers RM600, RM289, RM25, RM6410, respectively. In the identified re-
gions, previously were localized genes that determine the size of roots and the percentage of completed grains,
which indirectly confirms the results of the study and suggests a possible mechanism for increasing adaptability
by stabilizing the osmotic balance.

Key words: rice, genetics, empty grain, panicle, resistance to stress, high temperatures.

BBepgeHune

B nocnegHee BpemMsi U3aMeHeHne Knnumara 3aTpoHyno
MHOIrMe pernoHsl M1upa, cpeamn HUX n Poccus, roe Takke
OTMEYEHO MOBbILLIEHNE CPefHNX Temrnepartyp Bo3ayxa rno
CPaBHEHMIO C MHOIOJIETHUMM OaHHbIMU. B nutepartype
MOKa3aHO HECKOJ1IbKO MrmnoTes, O6'bF|CHFHOLLI,VIX noTe-
nneHne Knnmmata, ogHa 13 HUX CBA3bIBAET yBEJINHEHNE

CpefHei TeMnepaTypbl C HAKOMJIEHNEM MapPHUKOBbIX
ra3oB (yrnekucnoro rasa, MetaHa). Knumartunyeckne
MOZenn NpefcKasbiBatloT fasibHeNLLEee YBENYEHNE TEM-
nepatyp Ha 4 — 5 °C K KOHLY HblHeLLHero ctonetus [12].
PaHee Ha puce 1 nweHnue 6bI10 NoKasaHo, Y4To yBe-
JINYEHNE CpepHMX TeMnepaTyp NPUBOLUT K CHUXKEHMIO
NPOOYKTUBHOCTW PacTEeHWI MO Pasfin4HbIM Npu3Hakam

*PaboTa BbinosiHeHa npu huHaHcoBol noaaep>xke PH® Ne 19-16-00064.
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Ha 20 — 90 % 1 ypo>KaiHOCTX A0 OECATU MPOLEHTOB
npwu ee nosbiweHnn Ha 1 °C. OTMeYeHo, YTO BCNeACTBIE
BbICOKUX TEMMEePATyp 1 3aCyxXun yPO>KanHOCTb MHOMMX
KyJbTyp B nocnegHue rogbl cCHuannacb Ha 5 — 10 % [8].
Temnepatypbl 6onee 35° C B hasbl KyLLeHNs 1 LiBETE-
HIS1 priCa CHUXKAKOT 03€PHEHHOCTL METENKMN OTAENbHbIX
copToB 6onee 4em Ha 90 % [2, 9]. YMeHbLUaeTCsa Takxke
obLLee KONMYECTBO KOMTOCKOB 1 MPOJYKTUBHbIX CTEGNEN,
macca 1000 3epeH. EcTb cCO06LLEHNSI O TOM, YTO NPUYMHA
HN3KOW 03ePHEHHOCTY PaCTEHWIN — HEpPACTPECKMBaHME
NbIIBHNKOB U CTEPUNBHOCTL NbibLbl [1, 10]. Opyras
cTparerns NoBbILLEHNS YCTOMYMBOCTU K CTpeccy — 60-
Jilee paHHee LUBETEHNE B TEYEHWE OHSA UM COKPaLLEHNe
neproda BereTaumu, No3BOSAOLLEE 3aKOHUYNTb Ero Ao
KPUTUYECKOrO OJ151 ONJI0A0TBOPEHNSA MOBbILLIEHNSI TEM-
nepartypsl [5, 6]. Ha cerogHALWHNA MOMEHT BblAeNEH psag
NCTOYHWUKOB /151 MOBbILLIEHNS1 YCTONYNBOCTMN K CTPECCY,

cpeam HUX Hanbonee n3BeCTHbI copTa puca Nagina 22,
Dular, Koshihikary, Tokanary. Jlokycbl, onpegenstoLine
a[anTUBHOCTb K BbICOKUM TeMrnepartypam, BbisiBfEHb! Ha
OONbLUNHCTBE XPOMOCOMax puca. Ha nepBoii 1 lwecTton
XPOMOCOMaX YCTaHOBJIEHO MO 2 PErnoHa, BAVSIOLLIMX Ha
hopmmpoBaHne npusHaka. Ha 4eTBepTo XPOMOCOME,
kapTmpoBaH Nokyc qHTSF4.1, koTopbI yBenMyBaeT
O3EPHEHHOCTb METESIKN Ha NATHaALUaTh NPOLEHTOB,
annenb C NONOXUTENbHbIM 3PAEKTOM Ha NPU3HAK Bbl-
sBNeH y copta HaruHa 22. [NomMumo 3Toro nokyca BbisiB-
neH psag MuHopHblx QTL Ha gpyrux xpomocomax [3, 7].
B Tabnuue 1 Mbl 0606LWMAN IMTEPATYpPHbIE OAHHbIE MO
JIoKanM3aumm XpOMOCOMHbIX PEMMOHOB OMPEAESIAIOLLNX
npusHak [11, 14]. OgHako cenekumsi OTEHECTBEHHbIX CO-
PTOB prca Ha afanTUBHOCTb K BbICOKMM TeMnepaTypam
paHee He NPOBOAWACH, HE N3YYEH U MOAMMOPMhU3M
JIOKYCOB, ONpeaensoLwmnx Npu3Hak.

Ta6nuua 1. XpOMOCOMHbIe pPernoHbl, onpeagensowie npudHak <<yCTOﬁHMBOCTb K BbICOKUM

TemnepaTypam» y puca

Xpomocoma PnaHKMpyoLme permoH MMKpocaTe/yITHbie MapKepbl
Forward Revers
nepeas RM 5423 RM5365
RM7594 RM6321
BTOpas RM6842 RM5699
TpeTbs RM1350-1 RM7389
yeTBepTas RM 5633 RM 16828
nsatasi RM 6034 RM 3476
LecTas RM 1370 RM 5453-1
RM 3408 RM 7193
BOCbMas RM 3634 RM 4997
nessrtas RM 3907 RM 5657
nBeHaguaTas RM 7102-1 RM 1226

Llenb uccnegoBaHum

BbIsiBUTb NIOKYCbI, OnpeaensitoLme NpusHak «nycTo-
3epHOCTb» Y OTEYECTBEHHbIX COPTOB prca npu Bo3agen-
CTBUY BbICOKUX TemMrepaTyp.

MaTtepuanbl u MmeToAbl

deHoTMNMpPOBaHME 23 OTEYEeCTBEHHbIX COPTOB
puca no npuaHaky nposoaunn ¢ 2013 no 2016 rr.
(tabn. 2).

PacTeHns KOHTPOBHOrO 1 OMbITHOrO BAPUAHTOB Bbl-
paLiBanm Ha BEreTaunmoHHoOM naoLwanke npu ontuMasib-
HbIX fo3ax muHepanbHoro nutaHus (N, P K, ). Mepeq
Ha4anoMm LBeTeHnsa cocynpbl ¢ pacteHuamm (10 wT. Ha
cocyp) 3aHocunn B kKamepsbl. Beibopka — 20 pacteHuit
copTa Ha BapuaHT onbiTa. [Ans soigeneHusa AHK 13 npo-
POCTKOB U NUCTbEB puca ucnonb3osanu STAB-meToq
C Mogudumkaumsamin. lNMonnmepasHyto LENHY0 peakumto
(MUP) n aHann3 nonyyYeHHOro NpoaykTa aMmnandukaumm
npoBOAMIM MO METOANKE MexxoyHapogHOro MHCTUTYTa
puca [12]. B akcnepumeHTe 1CNofib30BaHbl CrieayoLme
napameTpsl MNLP: HayaneHas geHaTypauus nate MUHYT
npu 94 °C, Tpnguatb NaTb LMKNoB: 60 cek. — geHaTty-
paunsa 94 °C, 60 cek. — oT>xur npanmepos npu 55 °C,
120 cek — cuHTe3 72 °C; anoHraums — 420 cek. 72 °C.
O6bem MUP peakunn — 10 mkn: OHK — 2 mkn),1 mkn

12

(1 MM) pesokcnHykneoTugTprdocdaros; 3,7 Mkn H,O;
1 Mmkn — pacteopa lNUP 6ydepa, 0,5 Mk — kaxxgoro
npanmepa, 1 Mkn — Tag-nonnmepasbl. AnekTpodopes
NPOBOLWIN C NCMONBb30BaHMEM NONMaKpUAaMngHo-
ro renst npu HanpsbxeHun 100 V. O6paboTka gaHHbIX
Benacb B nporpamme Statistica 10, gns mapkuposa-
HMS CMONIBL30BaIN METO rPyNnoBoN cenekumu [4, 13].
M3yvaemblie mapkepbl 6b11 pacnpeneneHbl No BCEM
12 xpomocomam puca.

Pe3ynbTaTtbl 1 06Ccy>XaeHue

NMpoBeneHHOe heHOTUNMPOBaHNE NMNO3BOMNIO pPas-
OenuTb copTa Ha rpynnbl C PasfiiyHON YCTONYNBOCTBIO
K cTpeccy (Tabn. 2). CopTa puca 6binv MapKnpoBaHbl
C MUCMNOMIb30BaHMEM MATULECATU MONEKYNAPHbIX SSR
MapKepoB, Kak HENTPasibHbIX, TaK 1 ONMPeaensatoLLmX
afanTUBHOCTb.

JuncnepCcuorHbI aHanmM3 No3BONNA YCTaHOBUTL CBA3b
MeXXay YCTONYMBOCTbLIO K CTPECCY U BapnabesbHO-
CTblO COPTOB MO OTAeNbHbIM SSR Mapkepam (Tabn. 3).
[MocKonbKy reHnniasma B UCCnefoBaHnn reHeTUYECKN
pasHopoaHa, B paboTe MOrnu 6bITb BbIAB/IEHbI JIOKY-
Cbl C Hambonee 3Ha4YMTENbHbIM BK1aAOM B (heHOTUM.
BnusHmne reHoTuna copTta Ha NposiBfeHne NpusHaka
He y4uTbiBan.
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Ta6nuuya 2. BnusiHue TemnepaTtypbl BO3gyXa Ha NPU3HaK «MyCcTO3epHOCTb» COPTOB puca

Copt MycTo3epHOCTb,% Pa3max
KUK, t 35 °C KOHTPOJb n3meH4YnBocTN, %
BHUWNP 8242 95,6 32,6* 63,0
AmeTucTt 40,1 19,0* 21,2
ATnaHT 59,9 18,1* 41,8
BospuH 64,6 23,3* 41,3
[apaHT 91,2 11,6* 79,6
Lpy>XHblin 47,5 40,5 7,0
JKemuyr 48,6 19,7* 29,0
3ympyg 76,6 33,6” 43,0
KacyH 75,1 39,2* 35,9
Kyp4aHka 79,1 53,7 25,4
JlumaH 40,1 21,6* 18,5
Hapuucc 98,3 65,0" 33,4
Hosatop 62,1 50,7 11,4
[MNaBnoBcKuin 42,5 31,1 11,4
Peryn 70,2 37,9* 32,3
Capko 91,2 62,1* 29,1
CepnaHTuH 46,0 40,8 5,2
CHeXnHka 91,1 31,0" 60,0
CnpuHT 78,2 21,8* 56,3
CTpenel 62,8 64,2 -1,4
daken 68,4 32,4* 36,1
®oHTaH 73,1 21,1 52,0
Xasap 91,3 32,2* 59,2
XaHKanckumn 90,4 29,1* 61,3
HOnuTtep 447 38,7* 6,0
cp 69,2 34,8 35,8
Max 98,3 65,0" 79,6
MUH 40,1 11,6 -1,4
lMpumeyaHme: * — cTaTUCTUHECKM [OCTOBEPHO rpu P < 0,05
Tabnuua 3. AncnepCuoHHbI aHann3 CBA3N MeXXay YCTOMYMBOCTbIO K CTpeccy
n nonnmopdunamom coptoB puca no SSR mapkepam
CyM.KB. Cr.cB. Cp.KB. CyM.KB. Cr.cB. Cp.KB. F p
RM240 0,78788 1 0,78788 26,5455 22 1,20661 0,65297 0,42770
RM405 1,26923 1 1,26923 27,2308 22 1,23776 1,02542 0,32224
RM136 0,53875 1 0,53875 4,4196 22 0,20089 2,68183 0,11572
RM154 0,16783 1 0,16783 7,8322 22 0,35601 0,47143 0,49950
RM162 5,79283 1 5,79283 61,8322 22 2,81055 2,06110 0,16516
RM104 0,22844 1 0,22844 5,1049 22 0,23204 0,98447 0,33188
RM140 0,00466 1 0,00466 3,3287 22 0,15130 0,03081 0,86226
RM141 0,15414 1 0,15414 17,8042 22 0,80928 0,19046 0,66678
RM82 1,55274 1 1,55274 62,4056 22 2,83662 0,54739 0,46720
RM126 0,07459 1 0,07459 5,2587 22 0,23903 0,31206 0,58206
RM53 0,42075 1 0,42075 7,4126 22 0,33694 1,24874 0,27584
RM255 0,04924 1 0,04924 0,9091 22 0,04132 1,19167 0,28680
RM13 0,28001 1 0,28001 5,6783 22 0,25811 1,08487 0,30892
RM25 0,44318 1 0,44318 2,1818 22 0,09917 4,46875 0,04608
RM227 0,00117 1 0,00117 1,8322 22 0,08328 0,01399 0,90690
RM286 0,37762 1 0,37762 33,6224 22 1,52829 0,24709 0,62406
RM542 0,09441 1 0,09441 4,4056 22 0,20025 0,47143 0,49950

13



Ne 4 (49) 2020

HAYYHbIE MYBJINKALN

lNpogomxerHne Tabanybi 3

CyM.KB. Cr.cB. Cp.KB. CyM.KB. Cr.cB. Cp.KB. F P

RM509 0,09441 1 0,09441 6,4056 22 0,29116 0,32424 0,57484
RM590 0,14103 1 0,14103 1,6923 22 0,07692 1,83333 0,18948
RM261 0,14103 1 0,14103 1,6923 22 0,07692 1,83333 0,18948
RM276 0,01428 1 0,01428 5,9441 22 0,27018 0,05284 0,82031

RM24 0,04924 1 0,04924 0,9091 22 0,04132 1,19167 0,28680
RM600 31,5387 1 31,53875 | 60,4196 22 2,74634 11,4839 0,00264
RM242 0,01428 1 0,01428 3,9441 22 0,17928 0,07964 0,78042
RM3276 | 0,02360 1 0,02360 8,6014 22 0,39097 0,06037 0,80819
RM5361 0,10519 1 0,10519 12,8531 22 0,58423 0,18004 0,67545
RM5508 1,04895 1 1,04895 92,9510 22 4,22505 0,24827 0,62324
RM6024 | 0,02360 1 0,02360 2,6014 22 0,11825 0,19960 0,65941
RM2770 | 0,05711 1 0,05711 41,7762 22 1,89892 0,03007 0,86390
RM3155 | 0,03526 1 0,03526 8,9231 22 0,40559 0,08693 0,77088
RM7110 | 2,57459 1 2,57459 37,2587 22 1,69358 1,52021 0,23060
RM3428 | 0,02360 1 0,02360 4,6014 22 0,20915 0,11284 0,74011
RM5371 3,21241 1 3,21241 69,4126 22 3,15512 1,01816 0,32392
RM6314 | 0,22844 1 0,22844 3,1049 22 0,14113 1,61862 0,21656
RM6811 0,07459 1 0,07459 21,2587 22 0,96631 0,07719 0,78373
RM5638 | 0,69959 1 0,69959 19,2587 22 0,87540 0,7991 0,38101
RM5707 | 2,46620 1 2,46620 26,8671 22 1,22123 2,0194 0,16931
RM6410 1,86480 1 1,86480 3,4685 22 0,15766 11,827 0,00234
RM463 0,09666 1 0,09666 5,2077 21 0,24799 0,3897 0,53914
RM289 0,84965 1 0,84965 3,6503 22 0,16592 5,1206 0,03385

Mpumedarue: Cym. KB. — cymma KBagpatos, CT. cB. — cTeneHb cBo60abl, Cp. KB. — cpeaHwii kKBagpar, F — kputepuii duiuepa,

P- YpOBEHb 3Ha4YNMOCTN

Ho, paxke ¢ Takumm gonyLeHNAMI Mbl BblOENNN Ye-
ThIPE€ XPOMOCOMHbIX PErMoHa, AOCTOBEPHO (Ha yPOBHE
3HauumocTK 0,05) BHOCALWMX BKNag B hopMupoBaHmne
Nnpu3Haka y 0Te4eCTBEHHbIX COPTOB Ha NePBOW, NSATON,

Karver. auarpamua pasmsxa: RME00

-~

RM300

o Cpeakee
[ CpeaneesCr.ow.

Bcero konockos . Temn. T CpeaneetCr.otkn.

BOCbMOI 1 ABEHAOLATON XPOMOCOMax B pernoHax no-
kanusaunn mapkepos RM600, RM289, RM25, RM6410
COOTBETCTBEHHO (puc. 1).

Karer. anarpamma pasmaxa: RM289
22

20

16

12
10

08

086

o CpeaHee
[ CpeanceCr.ow.
T CpeaneesCr.omxn.

1 2

YeTol. k BHC. TemnepaType

PucyHok 1. PaspgeneHune copToB puca Ha KOHTPaCTHbIE MO YCTOWYMBOCTU K CTPECCY rpynnbl
C ncnosnb3oBaHNEM BbigesieHHbIX B pabote SSR mapkepos a) RM 600, 6) RM289

Ha BOCbMOI XpPOMOCOME B BbISIBIEHHOM PErMOHE
no nMTepaTypHbIM AaHHbIM (gramene.org) y>ke 6bln
JIOKan1M30BaHbl reHbl, ONPeAenstoLLme pa3Mepbl KOp-
HEeln N NMPOLEHT BbIMOJIHEHHbIX 3epeH pss8.1(seed set
percent). Ha nsaTo 1 nepBoii XpOMOCOoMax Takxxe Map-

14

KnpoBaHbl NIokycbl qRTV5-1 (root volume), gGPA5(seed
number), gTRN1-2 (root number), onpegenstoLme napa-
METPbI KOpHeBOI7I CNCTEMbI N O3EPHEHHOCTb METEJIKU,
YTO KOCBEHHO NMOATBEPXXOAeT pedybTaThl nccnegosa-
HUSA N FOBOPUT O BO3MO>XHOM MEXaHN3Me MOBbILLIEHUS
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afanTUBHOCTY 32 CHET CTabmnnaaumm OCMOTUHECKOrO
banaHca.

BbiBOoAbI

1. BbIIBNEHO YeTbIpe XPOMOCOMHbIX y4acTka, 0O-
CTOBEPHO (Npw YpoBHe 3Ha4nmocTu 0,05) cnocobeTBy-
IOLLNX POPMUPOBAHUIO MPU3HAKa Y OTE4YECTBEHHbIX
COpPTOB puca Ha nepsBoun, NATON, BOCbMOW U ABeHaa-
LaToM XpOMOCOMax B pernoHax sokanmsauyum map-

kepos RM600, RM289, RM25, RM6410 cooTBeT-
CTBEHHO.

2. B BbISIBNEHHbIX pernoHax paHee noKann3oBaHbl
reHbl, onpegensowue pa3Mmepbl KOPHEN 1 MPOLEHT
BbIMOJIHEHHbIX 3€PEH, YTO KOCBEHHO MOATBEP>XKAAET
pe3ynbTaTbl UCCNEAOBaHMS 1 FOBOPUT O BO3MOXXHOM
MEeXaHn3Me MOBbILLIEHNSA afanTUBHOCTY 32 CHET CcTabu-
M3aumm 0OCMOTMYECKOro 6anaHca.
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PE3YJIbTATbI CE.HEKLI,I/IOHHOI7I OLI,EHIfI/I
NMEPCMNEKTUBHbIX AUTAMJTIOUAHDBIX JINHAN PUCA,
MONMYYEHHDbIX B KYJIbTYPE lNbIJIbHUKOB IN VITRO

Puc — ogHa n3 BaXKHeNLLNX KyJ/IbTYP B CEJIbCKOXO3SMCTBEHHOM Mpou3BogCcTBe [puMopcKoro kpas. B cenek-
LMOHHBIX MPOrpamMmmMmax pUuCcoCeroLmX CTpaH Mypa LLUMPOKO U YCIeLIHO NPUMEHSIETCS KyJ/IbTypa MblJIbHUKOB in Vitro.
HYicrionib30BaHvie JINHWN Y4BOEHHbIX rarjiongoB B KA4eCTBe NCXOLHOro roMO3UroTHOIro Matepuasia rnoBbILLIaeT a¢g-
(PEKTUBHOCTbL CeJieKLnU, MO3BOJISIET COKPATUTL BPEMEHHbIE Vi TPYAO0BbIe 3aTparkl. Liesib nccnenoBaHnsi — OLeHUTh
AuranaongHele pacTeHusi u3 rmbpu[oB BTOPOro MOKOJIEHUS M0 XO3SMCTBEHHO LIEHHbIM MPU3HaKkam 1 oTobpartb
repCreKTUBHbIE JINHVUW 1S BKJIOYEHUST UX B CEJIEKUMOHHBIN rpolecc. ViccnenoBarHusi nposoguince B ®IbHY
«@HL| arpobuotexHonorui HaneHero Boctoka um. A.K. Yaviku», B 2015 — 2018 rr. AuraniovgHsle nonyasymm
r10J1y4eHbl N3 BOCbMM rmbpu[0B MNEPBOro ¥ BTOPOIro rnokKoaeHvn. [lepBoe noKoieHne N3 CeMsiH pereHePaHTOB Bbl-
paLymBaav B yCa0BUsSIX BEreTaLnOHHOM M/10La[Kku, a nocaeayoLme noKOJIEHUs N3y4aanchb B YC/I0BUSIX [10J1€BOIr0
onkiTa. B Te4yeHne BeretaymoHHOro nepvoga npoBoANANCE YEHOOrNYECKE HAbIIOAEHVS, a TaKXe MPoBOAUIN
JKECTKYI0 6paKOBKY 034HECIEIbIX, HU3KOYPOXXalHbIX, MOErarLmx v T.4. mHui. Onpesensiv 6MoMeTpu4eckme
riokasareJsiv o OCHOBHbIM 3/1IEMEHTaM MPOAYKTUBHOCTU. VICrob30Bain Takue CTatucTUHeCKue rnapamMeTpbl Kak
cpegHee 3Ha4YeHne, CTaH[apTHOE OTK/IOHEHUE (OLunMbKa cpeaHero) n koagpouuymneHT Bapualum (V). B pesynbtate
uccienoBaHsl, HamMu BblgeneHbl 4 NepCrneKkTUBHLIE ANrarniongHbIe IMHUY YEeTBEPTOro nokosaeHus (R4), noay4eH-
Hble U3 ABYX pPasHbIX reHoTurnos: Xasap x Hapwii 23 v JlyroBo x Bupax. BbeigeneHHble avraniongHble JIMHAN Mo-
KasaJif HU3KNEe KO3 HULIMEHTbI USMEHYNBOCTY MPU3HAKOB, & TaK Xe MPeBOCXOANAN rNOPUAHbLIE PACTEHUS Y CTaH-
AapT Mo KOJINYeCTBY 3EPEH C r/1aBHOV METEJIKW, MPOJYKTUBHOCTY pacTeHusi, Macce 1000 LUTYK U YPOXKarHOCTH.

Knro4eBbie cnoBa: puc, rubpugHas KoMouHauusi, Ky/IbTypa Mbl/IbHUKOB, in Vitro, guraniongHsle JINHWM, rpo-
AYKTUBHOCTb.

THE RESULTS OF THE SELECTION DIHAPLOIDS
EVALUATION OF PROMISING LINES OF RICE
OBTAINED IN THE ANTHER CULTURE IN VITRO
Rice is one of the most important crops in agricultural production in the Primorsky Krai. Breeding programs of
rice-sowing countries widely and successfully use in vitro anther culture. Using lines of doubled haploids as source
homozygous material increases the efficiency of selection and reduces time and labor costs. The purpose of the
study is to evaluate dihaploid plants from second-generation hybrids based on economically valuable traits and
to select promising lines to include them in the selection process. The studies were conducted in FSBSI "FSC of
Agricultural Biotechnology of the Far East named after A.K. Chaika", in 2015 — 2018. Dihaploid populations were
obtained from 8 hybrids of the first and second generations. The first generation from regenerant seeds was grown
in a growing area, and subsequent generations were studied in a field experiment. During the growing season, pho-
nological observations were carried out, as well as strict rejection of late-ripening, low-yielding, lodging, etc.lines.
There were also defined biometric indicators of the productivity main elements. There were used such statistical
parameters as average, standard deviation (average error) and coefficient of variation (V). As a result of the study,
4 promising dihaploid lines of the fourth generation (R4), obtained from two different genotypes were selected:
Khazar x Dariy 23 and Lugovoy x Virazh. The selected dihaploid lines showed low coefficients of variability of traits,
and also exceeded hybrid plants and standard in the number of grains per panicle, plant productivity, weight of
1000 pieces and yield.
Key words: rice, hybrid combination, anther culture, in vitro, dihaploid lines, productivity.

BBepgeHune

Puc — ogHa 13 BaxKHeNWnx NpoaoBOSIbCTBEHHbIX
KynbTyp Ha tore JanbHero Boctoka Poccun. MNoyseHHO-
KJMMaTuyeckue ycnosus 30ecb OTIMYAKOTCS OT YCOo-
BUI tora Poccun, roe HaxogaTcst OCHOBHbIE nnoLaan
NOCEBOB prca, OHN OrPaHNYNBaOT BPEMS BeretTaumm
pacTeHUn HUSKNMU IETHUMY TemnepaTypamMu 1 Hey-
CTOYMBbIM MYCCOHHbIM KNMaTom [6].

Co3spaHune BbICOKOYpPOXKaliHbIX COPTOB puca, npu-
CNOCOBEHHBIX K YCNTOBUSIM JaNlbHEBOCTOYHON 30HbI,

SIBNSIETCSA rNaBHON 3agaden cenekuun [1]. N'eHeTnyeckas
OOHOPOAHOCTb TaKXe SABMISETCS HEOOXOOMMbIM Tpe-
6oBaHMEM ONs perncTpaumm HoBbIX COPTOB BO MHOIMMX
CTpaHax mupa. B TpagmumoHHon cenekumm nogobHas
OOHOPOOHOCTbL 0ObIYHO AOCTUraeTcs nytem otbopa
rOMO3UIrOTHbIX JINHUIA B TEYEHNE HECKONbKMX MOKOSe-
Hul [8, 9].

B HacTosiLee Bpemsi B cenekuumn puca LMpoKo 1c-
Nonb3yHT METOA ranjiouaHoON 6MOTEXHOIOMNN, NO3BO-
NAIOLWNIA MOBbLICUTb PE3YNbTaTUBHOCTb CENEKLVNOHHOMO
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npouecca. Hanbonee achhekTBHLIM SBNSIETCA METOL,
KyJbTYypbl MbIbHUKOB A1 NOSyYeHUs QuraniongHbix
JINHWUIA, KOTOPbIN NO3BOJISET AOCTNYb FOMO3UTOTHOCTM
B OOHOM MOKOJIEHUN 1, CNefoBaTesibHO, YBENNYNBAET
3(hHEKTMBHOCTb OTOOPOB, YTO 3HAYUTENIBHO B CENEK-
Lun HoBbIx copTos [7, 10].

B nocnegHue rogpl B ®IBHY «®HLL arpobuoTexHo-
norvin JansHero Boctoka um. A.K. Yalikun» npoBogsaTcs
nccnenoBaHns C Lenbio CO30aHNS PereHepaHTHbIX n-
HUN B KyNbType MblIbHUKOB rnépuaos 1 COPTOB puca
07151 YCKOPEHUS CENEKLIMOHHOMO NpoLecca 1 NOBbILLEHUS
ero apekTnsHOCTY [3].

Llenb nccnepoBaHuin

OueHnTb gurannovgHble pacTeHns n3 rmépugos BTO-
POro MOKOJIEHMS MO XO3ANCTBEHHO LIEHHBIM NMPU3HaKam
1 oTOOpaTh NEPCMNEKTUBHbBIE JIMHUN OIS BKIIKOHYEHWS 1X
B CEJIEKLMOHHbI npoLecc.

MaTtepuanbl U meToAbl

ViccnepoBaHusa nposogunuck B 2015 — 2018 rr.
B paboTe ucnonb3osanucb 8 rmbpraHbIX KOMOMHaLMiA
F, n F,, 3 koTopbix naboparopuen 6notexHosnormm
OIrBHY «®HL, arpobuoTtexHonorum danbHero BocTtoka
um. A.K. Haikn» 6111 NonyyYeHbl guraniongHble pac-
TeHus-pereHepaHTbl (R,), TOTOMCTBO OQHOrO pacTeHus
nasarno Havano Hosol nuHuun. B 2015 r. nabopatopuei
O6roTexHoI0rMn Ham 6bino nepegaHo 290 NUHUA pere-
HepaHToB. OOGBEKTOM UCCNeA0BaHNs CAY>XUnu: 1 NMHUS
13 rmépugHon kKombuHaumm Xazap x apui 23 n 3 nu-
Hun — Jlyroson x Bupax.

MNepBoe nokoneHve (R,) U3 cemsaH pereHepaHToB
BblpalLmBanm B YC/IOBUSIX BErE€TALUMOHHONM NoLwanKm
B cocypax pasmepoM 1,54 M2, B Ka4ecTBe KOHTPONS
Mcnonb30Bany poouTensckme opmbl.

B 2016 - 2017 rr. nay4aembin matepuan (R, - R,)
Haxogusncs B NONEBbIX YCOBUAX B MMTOMHUKE oura-

nnongos, B 2018 rogy gurannongHble TMHUN YeTBEP-
TOoro nokonexus (R4) BbipawBanncb B CENEKLMOH-
HOM MUTOMHIMKE Ha gensiHkax go 1,5 M2, ctaHgapToMm
cny>xunn ucnonbdyembiii 'CU MpumopcKkoro Kpas copT
Mpumopcknin 29.

OnbITbl ObIN 3aN0XXEHbI MO METOAVKE CENEKLNOH-
Hbix paboT ®HL] puca [4]. YueTbl, HabnoaeHNs 1 oLeHKa
NPOBOAUSINCE COrNacHO MeToauke [0CCopPTONCMbITaHNSA
[5]. Onpepensanu GuomeTpudecKe nokasarenmn no oc-
HOBHbIM 3/1IEMEHTaM NPOAYKTMBHOCTUW. [Jnsi XxapakTepu-
CTMKMN arpOHOMUYECKIMX NPU3HAKOB NCMONb30BaM Takne
CTaTUCTUYECKIME NMapamMeTpbl Kak CpefHee 3Ha4YeHue,
CTaHOapTHOe OTKJIOHEHMe (ownbKka cpenHero) n Ko-
apurumeHT Bapuauum (V). [JoCTOBEPHOCTL pasnnyunin
CpeaHVX BapUaHTHbIX JIMHUA 1 TMOPUEHbIX NOMyNSALMA
yCTaHaBnmBaam no kputepuio CTelOgeHTa Npu ypoBHE
3Ha4dnmocTm 0,05 [2].

Bo Bcex nuTomHukax R, — R, npoBoanIn XecTkyo
6paKoBKy NO3OHECNENbIX, BOCMPUUMYMBbLIX K MUPUKY-
NSprO3yY, OCbINAKLLUXCA 06PpasLIOB, UMEOLLMX CKNOH-
HOCTb K NofieraHuio 1 T.4.

[MorogHble ycnosus BeretaumoHHoro nepuoga s 2015
1 2016 rr. B UenoM COOTBETCTBOBaIM BUOMOrMYECKUM
TpeboBaHMsAM KyNbTypbl puca.

CnepyeT oTMeTUTb, 4to 2017 roa 6b1s1 0CO6EHHO
CJIOXKHbIM MO MeTeoycnoBuaM. OcagkoB Bbinano 60sb-
e HopMbl Ha 52 — 140 MM, B aBrycte us-3a 60/1bLLIoro
KonnyecTtsa ocagkos (208 mm 3a 4 4aca — 7.08.) no-
CEBbI pyca HaXOAUINCb NOA CNIOEM BOAbl B TEYEHME
3-x gHen (puc. 1). OTO NOBAMANO Ha hopMUPOBaHUE
METESIOK COPTOB Yy KOTOPbIX B 3TOT Nepuog, HacTynunia
(hasa BbIMETbIBAHUSA — LIBETEHUS, B PE3YySibTaTe Yero 0o
60 % yBenuynnacb CTePUNIbHOCTb KOJTOCKOB.

300
250
200 EI man
150 M nioHb
O wvonb
100
aBrycr
50 B ceHTABPL
0 [ okTAGPb
OTKA.
-50
Cymma temnepartyp, 0C Cymma ocagKkos, MM
-100

PucyHok 1. MeTeoponorudeckue ycnosus nepumoga seretauum puca 2017 roga (AMC «TuMmmnpsizeBCKUin»)
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Pe3ynbTaTtbl 1 06Ccy>XaeHne

B xoge 6uomMeTpu4eckoro aHanm3a guranjongHbIX
JIMHWUIA prca NepPBOro NOKONEHUS BblpalleHHbIX B 2015 1.,
JnHusa 105, nonyyeHHast N3 rubpugHon KomenHauum
Xaszap x Oapwuin 23, No BbICOTE pacTeHni bbina HuKe

Ta6nuua 1. XapakTepucTtuka pacTeHuii ruépuaos, n

Ha 9,4 %, Yyem rMbpug, a No Yncsny 3EpPeH C rnaBHOMN
METENKN NpeBbILLana KOHTPOJIbHblE pacTeHusa B 1,7 —
1,8 pas (tabn. 1). Beicokas Bapuauusi 3TOn MHUN OTMe-
YeHa No NpuU3HaKkam NPodyKTUBHOE KyLueHune (32,1 %)
1 Macca 3epHa ¢ pacteHus (29,3 %).

AvrannougHbiX nuHuiA (R,) N0 OCHOBHbIM

XO3ANCTBEHHO-LEHHbIM NMPU3HaKam (BeretaunoHHbIn onbiT 2015 r.)

NcxopHble Macca 3epHa, r
BbicoTa Macca
rmépvabl Kon-Bo Crtepunb- .
pacTteHusi, | KyuweHune o C rnaBHoM 1000 ze-
M Homepa 3epeH, WT. | HOCTb, % .. C pacTteHusi
M cm MEeTENKUN PEH, I
NVHWUIA
Xasap x Oapuin 23
Mmbpng 106,9 2,6 102,8 18,0 2,6 5,4 29,4
105 96,8 2,6 180,5 7,5 5,3 12,2 31,3
Jlyrosoi x Bupax
Mmbpung 72,0 1,7 117,2 15,5 2,6 3,2 26,5
190-1 82,5 4,1 124,0 17,7 3,1 10,3 29,5
211 86,3 3,8 120,6 10,8 3,4 11,4 30,2
218 78,5 11,0 138,7 5,7 3,8 27,8 28,7

OTo6paHHble gurannongbl 3 nonynsauum Jlyro-
BOW X Bupaxk B nepBbIl rof nokasasnn O4eHb BbICOKYHO
NPOOYKTMBHOCTb PaCTEHMS U MPOAYKTUBHOE KYLLEHUE.
OcobeHHo Bblgenunachb nuHMs 218, y KoTopon macca

3epHa € pacTteHus coctaeuna 27,8 r (tabn. 1). JluHum
XapakTepn30BanuCb MeHbLUEN N3MEHYMBOCTBIO Npu-
3HaKOB MO CPaBHEHbIO C rMbpugom (puc. 2).

E=21/TnHma 190-1

BbicoTa Kon-eo Maccacrn. Maccac
pacteHus  KyuweHue 3épeH M. pacrT.
40 1 1 1 1 J
35
kazzzd Fnbpug, (/1xB)

/

20

W% JTnHma 211
EZ=E /IHna 218
== 1b6png (X x 4 23)

KoadPpurumenr Bapmauum, %

et [TUHNA 105

Kon-Bo
3épeH

BbicoTa
pacteHus

KyweHune

Macca crn.
M.

Macca c
pacrT.

PucyHok 2. U3meH4YMBOCTb KOIMYECTBEHHbIX NPU3HAKOB AUranjongHbIX JNMHUA U rnépugos 2015 r.

Mpun nayyverHun gurannounpgos (R, - R,) B 2016 -
2017 rr. K rpynne cpegHecnesnblx oTHeCnn amHmum 105
n 190-1 ¢ nepunogom Beretaumm 102 — 103 gHs, a nu-
Hun 211 n 218 — K rpynne ckopocnesnbiX ¢ NepUogoMm
Beretauum 98 — 99 gHen.

CpaBHuTENBHAsA OLEeHKa OTOOPaHHbIX IMHUA U3 rn-
6puga Jlyroson X Bupaxx nokasana, 4To no BbICOTE
pacTeHuii OHM BbINN HU3KopocbIMU (73,1 — 76,1 cm)
(tabn. 2). Nunmsa 105, nonyyeHHas 13 nonynsaummn Xasap
x Oapwin 23, OTHOCUTCS MO 3TOMY MPU3HaKy K CpegHe-
pocnoi rpynne (89,6 cm).
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Ta6nuua 2. XapakTepucTuKa X03siCTBEHHO LieHHbIX NPU3HaKoB agurannovaHbix nuHni R, - R,

(noneson onbiT 2016 — 2018 rr.)

Mpumopckuii | Xasap x Oapuin 23 JlyroBown x Bupax
Mokasarenm i 29, gt JInHua 105 Nunus 190-1[Nunmnsa 211 unns 218
R,- R, (2016 - 2017 rr.)
BbicoTa pacTteHusi, cm 73,6 89,6 76,1 73,7 73,1
KyLieHne 2,5 2,6 2,5 2,4 2,6
Konn4ecTBo 3epeH C METENKM, LUT. 86,9 161,8 120,9 91,7 93,4
CtepunbHocTb, % 10,9 9,8 11,1 11,5 11,8
Macca 3epHa ¢ MeTénku, r 2,3 4,6 3,1 2,4 2,7
Macca 3epHa ¢ pacteHus, r 4,5 8,1 5,1 3,7 5,4
Macca 1000 3epeH, r 28,8 29,7 30,4 32,4 30,7
R, (2018 r.)
BeretaunoHHbIn nepuog, oH. 106 103 102 99 98
Ypo>xaHOCTb, Kr/M? 0,44 0,55 0,29 0,62 0,41

Mo konn4yecTByY 3epeH Ha rnaBHoN MeTENKe nnHua 105
(Xasap x Oapwii 23) n nuHusa 190-1 (Jlyrosoi x Bupax)
npesbicUnM cTaHaapT Ha 85 % 1 39,1 %, COOTBETCTBEH-
Ho. JTnHna 218 oTnnyanack KPYnHOCTLIO 3epHa, Macca
1000 3epeH cocTtaBuna 32,4 r. OctanbHble MHUN MO
CpedHUM 3HaYeHusIM gpyrux nokasaTtenen 6binm Ha
YPOBHE CO CTaHOAPTHbLIM COPTOM.

JInHma 190-1
32,9

Ed TnHma 105

7

Dot S o o B S B
SRR

NN

Han6obLuUyo ypoXKaiHOCTb MO CPaBHEHWIO CO CTaH-
JapTom nokasanu nuHum 105 (0,55 kr/v?) n 211 (0,62 Kr/md).

3a gBa roga udyyeHusi B MoneBbIX YCIIOBUAX NMOYTY
No BCEM OCHOBHbIM Npu3Hakam anHusa 105, nonyyeHHas
13 rnbpuga Xasap x Japwui 23, nokasana BbICOKYHO CTe-
neHb BapbupoBaHusa 20,5 — 23,7 %. bonee ctabunbHble
KoahduUmeHTbl Baprauun 6binm y nnHin 190-1 n 218
(Nyroson x Bupax) (puc. 3).

E/lnHna 211 O/lnHna 218

22,2 22,8

B

VeI
A,

7
b

BbicoTa KyweHwne Konnyectso Macca sepHac Macca 3epHac
pacTeHusa, cm 3epeH C MeTENKN,  METENKU, T pacteHua, r
LT,

PucyHok 3. N3meHUMBOCTb KONMYECTBEHHbIX MPU3HAKOB AUraniongHbIX nuHui n rmuépugos (R, - R,)

3a 2016, 2017 rr., %

BbiBOAbI

B pesynbTaTe npoBegéHHOro aHanmaa yctaHoBe-
HO, YTO QUranIougHbIe JIMHUN NOKasann HanboNbLUYHO
MPOAOYKTUBHOCTb PaCTeHUIn B NepBbIn rog, ndyyeHus (R,),
yem B nocnepytowwe rogpl (R, — R,), Ho npuinHa, ckopee
BCEro B pasHbiX YCIOBMAX BblpaLLBaHUS.

1. JluHnn 190-1 1 218 nmenun camble HU3KKE KO-
hULNEHTBI N3MEHYMBOCTN NPU3HAKOB.

2. Mo ypoxanHocTu Bblgenunuce nuHum 105 n 211,
npesbilaroLLme ctaHgapT Ha 24,4 n 40,6 %.

Taknum 06pa3om, Hamu BblAeNeHbl 4 NEPCNEKTUBHbIE
AvransiongHbIe NMHAY YeTBEPTOro nokonenus (R,), nony-
YeHHble N3 ABYX pasHbIX reHoTunos: Xasap x DJapuin 23
n Jlyrosoii X Bupax, koTopble B fansHenwem 6ygyT no-
CesiHbl B MUTOMHUKE Pa3MHOXEHUS ANs fasbHelnwero
Pa3MHOXXEHWS N N3YYeHNs.
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CPABHUTEJIbHAS OLLEHKA YPOXXANHOCTU CYXO40JIbHbIX OEPA3LIOB PUCA
MPU PA3HbIX PEXKUMAX OPOLLEEHUA

lpefcTaBieHbl pe3ynbTaTbl U3y4YeHNsT COPTOB U 06pPa3LoB CyXO[OJIbHOro puca B 1abopaTopun Cenekuymm
un cemeHoBogcTBa puca AHL| «[JoHckou» Ha 6ase OFl «[lponeTapckoe» PocToBckou obnactu. Llens nccnegoBa-
HUA — N3YYUTb KOJIIEKLIMOHHbBIE, TMOPUAHBIE Y CEIEKLMNOHHbIE 06pasLibl pyca Ha yCTONYUBOCTb K A/INTE/IbHOMY
riepechbixaHuto ro4BbI M BO3AYLLHOM 3acyxe, 0TOOP 3acyXxoyCTon4YMBbIX (hOPM [J/15 CO34aHNsT COPTOB HOBOIMO TuMa.
Martepuasnsl uccnegoBarHus: 65 06pas3LoB v COPTOB pyca PasinyYHOro NPOUCXOXX[EHNS, B YaCTHOCTU, KOJIIEKLM-
OHHbIe 0bpa3Lbl puca BUP um. H.U. BaBunosa: 3onoteie Bcxoawk! (Poccusi), ManoBogoTpeboBaTeibHbIv (Y36e-
kuctaH), AH-FOH-Xo, [uH-CsH, KoHTpo, XyH-Mo, YaH-YyHb-MaH (Kutan); ivnHum OT nx CKpeLumBaHus B rpeabigy-
e rogel ¢ coptamu bosipuH, KomaHgop, Ky6osp, Pa3nosibHbil; 3aCyX0yCTONYUBbIE JIMHUN U3 KPACHOZAPCKOM
rmbpugHoOV nomnyasaumm, a Takxe copta: AKycTuk, bospuH, BupacaH, Bonrorpagckui, KoHTakT, CTaimHrpagcKui,
Cyxogon, HOxaHuH. Obpasubl BbipalyMBaii Ha 3acyLUuivBOM 1 06bI4HOM (DOHax OPOLLEHUS. YCTaHOBJ/IEHO, YTO
pacTeHnsi B 00bIYHbIX Y 3aCYLLINBbLIX YC/I0BUSIX (DOPMUPOBAJINCH 10-Pa3HOMY, U YPOXKarHOCTbL 3epHa Mpu rne-
PUOANHECKOM OPOLLEHMY cocTaBuna B cpegHem 67,9 % K Hopme. BbisiBrieHbl copTa KOHTakT, 30/10Tkie BCXOAb,
ManoBogotpeboBateibHbiv, vH 3YJIK 6 n SYJIK 15, cooTHoLueHue orbiTa Kk KoHTposIo (O/K) y KOTopkix cocTa-
Buo ot 106,9 go 138,0 %. OTmMeYeHO yaIMHEHNE BPEMEHU [0 LIBETEHUS ¥ BCEX 06pasLioB, HO B pa3/inyHoOM CTe-
nenHu, ot 4,9 o 25,7 %. MakcumasnbHyto ypOXXarHOCTb B 3aCyLLINBBIX YCI0BUSX CchopMupoBamu copta bosipuH
(4,43 1/ra), KoHTakT (4,53 1/ra), 3on0T1bie BCxoasl (4,60 1/ra) n Cyxogon (4,60 1/ra).

KnroueBble cnoBa: pyc, COpT, UICTOYHUK, CYXOLOJ, 3aCyX0yCTOMYNBOCTb, MEPUOLANYECKII MOJUB, YPOXKANHOCTS.

COMPARATIVE ASSESSMENT OF UPLAND RICE VARIETIES
UNDER DIFFERENT IRRIGATION REGIMES

The results of the study of varieties and samples of dry land rice in the laboratory of selection and seed pro-
duction of rice of the ARC "Donskoy" on the basis of the OP "Proletarskoe" of the Rostov region. The purpose of
the research is to study collection, hybrid and breeding rice samples for resistance to prolonged drying out of the
soil and air drought, selection of drought-resistant forms for creating varieties of a new type. Research materials:
65 samples and varieties of rice of various origins, in particular, collection samples of rice VIR im. N.I. Vavilov: Gold-
en shoots (Russia), Low water demanding (Uzbekistan), An-Yun-Ho, Din-Xiang, Kontro, Khun-Mo, Chan-Chun-Man
(China); lines from their crossing in previous years with varieties Boyarin, Komandor, Kuboyar, Razdolny; drought-re-
sistant lines from the Krasnodar hybrid population, as well as varieties: Akustik, Boyarin, Virasan, Volgogradskiy,
Kontakt, Stalingradskiy, Sukhodol, Yuzhanin. The samples were grown in dry and normal irrigation backgrounds.
It was found that plants under normal and arid conditions formed differently, and the grain yield under periodic
irrigation averaged 67.9 % of the norm. The varieties Kontakt, Zolotye vshody, Malovodrebovatelny, lines ZULK
6 and ZULK 15 were identified, the ratio of experience to control (O/C) in which ranged from 106.9 to 138.0 %.
Elongation of time to flowering was noted in all samples, but to varying degrees, from 4.9 to 25.7 %. The maxi-
mum yield in dry conditions was formed by the varieties Boyarin (4.43 t/ha), Kontact (4.53 t/ha), Zolotye vshody
(4.60 t/ha) and Sukhodol (4.60 t/ha).

Key words: rice, variety, source, dry land, drought resistance, periodic irrigation, yield.

BBepgeHune

Punc siBnsieTca 0gHON N3 OCHOBHbIX MPOAOBOSILCTBEH-
HbIX KyJbTyp B Mupe. [oBbILLEHNE ero NPOLYKTUBHOCTHA
SIBNISIETCA CIOXKHOW 3apjayent Ha PoHe BOSHUKHOBEHMS
pasnyHbIX abNOTMYECKUX CTPECCOB, a TaKXXe BO3POC-
el YacTOoTbl 9KCTPEMASIbHbIX MOroAHbIX YCNoBuUiA [5].
Cpenun MHOro4NCeHHbIX abOTUYECKIMX CTPECCOB 3a-
cyxa unu gecunumut Bogpl cHMTaoTCs Hanboee BaXkHbI-
MU OrpaHn4yeHnsMN B NPON3BOACTBE prca BO MHOMMX
panoHax ero BblpaiwimBaHus [10].

22

3acyLwinmBble yCnoBMS MOryT NOBMMATbL Ha pacTe-
HUA Ha M6ON cTagun PocTa, HO 3acCyLUIMBbLIA CTPECC
Ha penpoayKTUBHOW CTaann HEMOCPEACTBEHHO Mpu-
BOOWT K noTepe ypoxkas Ha 24 — 84 % [7]. NoHumaHne
MexaHn3ma 3acyxoyCTONYMBOCTM puca, MaeHTUgmKa-
LMs yCTOMYMBOro reHooHda prca, paspaboTka HOBbIX
cTpaTeruii 1 MeTOAOB 0TOOPA, NAEHTUDMKALMA NOKYCOB
KOJINYECTBEHHbIX NPU3HaKOB 1 FeHOB NpefocTaBnsAloT
60bLUME BO3MOXKHOCTU A1 MOBbILLEHNSI 3aCyXOYyCTON-
YMBOCTU puca.
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NS cenbCKOXO3ANCTBEHHbBIX KYJIbTYp 3aCyXxoy-
CTOM4YMBOCTb — 3TO HE TOJSIbKO CMOCOBHOCTb BbIXKN-
BaTb UM pacTy B yCrnoBusx geduynta BoAbl, HO U MU-
HUMasibHas NoTeps ypoxkasa B pe3ysibTate cTpecca.
3acyx0oyCTONYMBOCTb puUca MOXXHO OMPenenunTb Kak
CNOCOBHOCTL K BbKMBaHWUIO U NMPOAYKTUBHOCTL B yC-
JI0BUsIX 3acyxu [4]. 3acyx0yCTOMYNBOCTb — 3TO KOMU-
YeCTBEHHbIN NPU3HAK, KOTOPbIN YacTo 0603HavaeTcs
OTHOCUTESIbHBIMM 3HAYEHUAMUY (BHAYEHUAMU B YCI10-
BUSAX 3aCYLUNMBOro CTpecca OTHOCUTENbHO 3HAYEHNI
B HOPMaJIbHbIX YCNOBUSX POCTA) PasfNyHbIX NMPU3HAKOB.

YCTOM4MBOCTb prca K 3aCyxe ONMpPenensieTcs YeTbipb-
MSi MEXaHU3MaMW: yXog OT 3acyxu, NPefoTBpaLLeHne
3acyxu, yCTONYMBOCTb K 3aCyXxe 1 BOCCTaHOBJIEHNE MO-
cne 3acyxu [2, 3, 4, 9].

Yxop oT 3acyxu (¥ 3) oTHOCUTCS K U3beraHnto CTpec-
ca C NMOMOLLbKO KOPOTKOMO XXM3HEHHOMO LKA nunv nna-
CTUYHOCTU pas3BuTus. B cenbCKOX039NCTBEHHOM NPO-
M3BOACTBE Y3 03Ha4aeT NpeogoneHne CE30HHON unm
KNIMMaTU4ECKON 3aCyxXun NyTEM KOPPEKTUPOBKIM CPOKOB
nocesa nn NCNonb30BaHWA PaHHECTESbIX COPTOB.

MpepoTBpaLleHe 3acyxu XxapakTepusyeTcs rnas-
HbIM 06Pa30M CMOCOBHOCTLIO PACTEHWI NMOAAEPKMNBATL
BbICOKWIA BOAHbIN CTaTyC B YC/IOBMSIX 3aCyXM 3a CYET
yBEJINYEHUS MOTNOLWEHNS BOOBI N CHYDKEHUSA NOTEPb
BOAbl. Hanpumep, 37O MOXET BbITb LOCTUMHYTO 3a CHET
pPasBUTUS NYCTOWN N r1yOOKON KOPHEBOW CUCTEMbI A5
NCNOJSIb30BaHNs BOOb! UM 3a CHET 3aKPbITUS YCTbUL,
CBEepTbIBAHMS JIMCTLEB UMM HEMPOHULLAEMOI KYTUKYIbI
JINCTLEB O] YMEHbLUEHUS TpaHCnMpauun.

3acyxoycTonumsocTb (3Y) onpegensercs kak cno-
COBHOCTb PacCTUTENBbHbIX KIIETOK NOAAEPXKUBATb CBOKO
hyHKLMIO B yCcnoBusix aeduumTa Bogsl NyTeM yMeHbLLE-
HUS BbI3BBAHHOIO CTPECCOM NOBPEXAEHUSA C MOMOLLLIO
MEeXaHN3MOB PEerynsiLuy 9KCNpPeccumn reHoB 1 Metabo-
Jm4ecknx nyten. 3Y 4acTo accoLMnpyeTcs C HaKonse-
HUEM B PaACTUTENBbHbIX KNETKAaX MOMEKYJ1, CBA3AaHHbIX
C OCMOTUYECKMM PErYIMPOBaHMEM OJ151 MOAAEP KaHWS
Typropa (Takmx Kak nposivH).

BoccTraHoBneHme nocne 3acyxu OTHOCUTCS K BOCCTa-
HOBUTENTbHOWM CMNOCOBHOCTM pacTeHns Nocne nepuopa
CUJIBHOIO 3aCyLUMMBOro CTPecca, KOTOPbI Bbi3biBAET
MOSHYIO MOTEPIO Typropa 1 BbICbIXaHNE INCTHEB.

3acyxoyCTONYMBOCTb — 3TO CJIOXKHbIN NPU3HaK, CBS-
3aHHbIN C UBMEHEHUSMN HA MOPONOrn4ecKom, hu-
31O0JI0MMYECKOM, BUOXMMUYECKOM 1 MONEKYNAPHOM
YPOBHSIX. BaXKHO onpenennTe OCHOBHbIE KPUTEPUN NN
nokasaTenu 4s1s1 OLEeHKN 3aCyX0yCTONYMBOCTY pasnny-
HbIX KynbTyp. lNokasaTenu 3acyxoyCTON4MBOCTM puca
MO>XHO pasfennTb Ha TPU KaTeropum:

1) NHOEKCbI, OCHOBHBIMU KPUTEPUAMIU KOTOPbIX SABJIS-
tOTCA MOPONOrM4ecKmne 1 UsNoNorMYeCKNe NPU3HaKK;

2) IHOEKCbI, BKITIOYatoLLMe B Ce65 HECKONBbKO hun3no-
JIOMMYECKMX MPU3HAKOB, CBSI3aHHbIX C OCMOTUYECKON pe-
ryMPOBKOW, coaep KaHue abCLm30BO KUCNOTbI U peak-
LS Ha Hee, a TakxKe 3alunTa OT OKUCTIMTENIbHOrO CTPECCa;

3) cocTaBHble MHOEKCHI, BKNOYaoLWMe NpuU3Haku,
CBSI3aHHbIE C BUONOrNYECKON NI SKOHOMUYECKON YPO-
XKaHOCTbIO B YC/IOBUSAX 3aCyLUNNBOro cTpecca.

XOTsi KOMMIEKCHYIO MHOEKCHYO CUCTEMY TPYOHO
NPUMEHATb ANS BbISIB/IEHUSA MEXaHN3Ma 3aCyX0yCTOW-
YMBOCTU, HEKOTOPbIE COCTaBHbIE MHAEKCHI (OCOBEHHO
NPU3HaKKW, CBA3aHHbIE C YPOXXaHOCTbIO) MPEANoYTHU-
TenbHbl N 3MEKTUBHbI A1 CENEKLUMN Ha 3aCyXOYCTON-
4MBOCTb [8].

Llenb uccnepoBaHui

3yunTb KONNEKLMOHHbIE, TMOPUAHBIE N CENEKLMNOH-
Hble 06pas3sLpl puca Ha yCTOMYMBOCTb K OANTESIbHOMY
nepecbIXaHUio NOYBbI U BO3AYLLIHOW 3acyxe, oTobpaTtb
3acyxoycTon4mBble OpMbI 418 CO30aHNS COPTOB HO-
BOro Tuna.

MaTepuanbl n metonbl

M3yyann 65 06pasLoB 1 COPTOB puca pasfinyHoro
NMPOVCXOXAEHNS, B YHACTHOCTU, KOMIEKLMOHHbIE 06pas-
ubl puca BUP um. H.W. BaBnnosa: 3onoTble BCXonbl
(Poccust), ManoBopoTpeboBaTeNbHbIN (Y36eKMCTaH),
AH-KOH-X0, OuH-CsaH, KoHTpo, XyH-Mo, YaH-YyHb-MaH
(KnTait); nHUM OT X CKpeLLyBaHis B npegbiayLive rogpl
¢ coptamu BosipuH, Komarngop, Kybosp, PasgonbHbiin;
3aCyx0yCTOM4MBbIE IMHUN N3 KPACHOOAPCKOW rmbpug-
How nonynsaumm (YJIK), npegoctasnerHom B 2016 rogy
MNoHyaposoin HO.K.; a Takxe gnsi cpaBHeHUs copTa:
AkycTuk, BospuH, BupacaH, Bonrorpagckuii, KoHTakT,
CranuHrpagckun, Cyxogon, FO>kxaHuH.

ViccneposaHua nposoguan B 2019-2020 rr. B na-
6opaTopun cenekunm n cemeHosoacTaa puca AHL],
«[JoHcKol» Ha 6a3e Ol «[MponeTapckoe» POCTOBCKOM
obnacTtn. ObpasLpl BbiICEBaM Ha ABYX (hoHax: 3acyLuuv-
BbIl 1 HOPMaSIbHbIN (3aTonnsieMbii). [ns BbipalyBaHms
CYXO[0NbHOrO puca 6bin BblAeNIEH CNeLnanbHbIn YeK
C Neprnoguyeckum opoLueHnemM. Puc Beipawimsanu Ha
nensiHkax nnowaasto 10 M2 B TpexKpaTHON NOBTOPHOCTY
C Hopmoli BbiceBa 500 cemsiH Ha 1 M? ANst UCMNbITaHWS
B YC/IOBUSAX 3aCyXU U OLEHKU NPOOYKTUBHOCTU U TONe-
PaHTHOCTU K HexBaTke BoAbl 06pasLoB puca. [Nonus
OCYLLECTBISANN HaNyCcKoM Bogbl nocne nocesa — 10 mas
cnoem 10 cm 1 B nepuop, Beretaumm — 12 ntons (5 cwm),
28 ntons (8 cm) n 17 aBrycTa (10 cm) npu npocyLumMBaHnn
MOYBbI O COCTOSHUS pacTpeckuBaHns Kopku. CTeneHb
3aCyX0yCTONYMBOCTY ONPEAENSAN NO COOTHOLLEHUIO
BEJINYMHbI MPU3HaKa B OMbITE K TAKOBOW Ha KOHTPOsE
(O/K). MaTemaTtn4deckyto 06paboTKy AaHHbIX genanu
¢ nomoLsto nporpamm Excel n Statistica 8.

B 2019 rogy Habn04an0oCk NOHMXEHHOE KOIMYECTBO
0CafKOB B UIOHE N aBryCTe 1 BbICOKAsa cpegHemMecsy-
Hasi TeMnepaTtypa C anpensi No ceHTAbpb. MNMorogHble
ycnoBus 2020 roga xapakTepusoBanncb 06UIbHbIMM
LOXOAMN B Mae N UIOHE; MOHVKEHHBIM KONTMYECTBOM
OCafKOB B arnperne, Nione 1 aBrycte n nx oTCyTCTBMEM
B CEHTSA0pE, T.e. BbICOKOW CTEMEHbBIO 3aCyLUIMBOCTY BO
BTOPOW MOMOBVHE Beretaummn puca. TemnepartypHblin pe-
XKUM anpenst n Masi 6bii HXKe HOPMbI, @ IETOM U B CEH-
T6pe npesbiwan ee Ha 2,3 — 4,3 °C.

PesynbTatbl 1 00CcyXxaeHue

B 2019 rogy 6b1nn n3yyeHbl KOMNEKLMOHHbIE 0OpasLibl
puca B YCNOBUAX NEPUOLOMNHYECKOrO OPOLLEHMS, Bblae-
NeHbl POPMbI C MOBLILLEHHONM 3aCyX0yCTONYNBOCTbIO:
3onoTble Bcxofpl (Poccus), ManoBopoTpeboBaTebHbIN

23



Ne 4 (49) 2020

HAYYHbIE MYBJINKALN

(Y36ekucTaH), AH-KOH-Xo, OnH-CsaH, KoHTpo, XyH-Mo,
YaH-YyHb-MaH (KuTai) n gp. BbisiBneHbl abCoNoTHbIE
N OTHOCUTENbHbBIE Pa3NN4YUS B NPOSABAEHUN psga KOnm-
YECTBEHHbIX NMPU3HAKOB Y CEMU CyXOAOSbHbIX 06pas-
LoB, 0cobeHHO Bbigenunucek XyH-Mo, OuH-CsaH, YaH-
HyHb-MaH. MakcnmarnbHbIn HTerpasnbHbIi nokasaresb
YCTOM4YMBOCTUN oKaszascs y obpasua XyH-Mo (69,1 %),
a MUHUManbHbIA —y AH-FOH-X0 (53,6 %). Hanbonbluee
COOTHOLLEHME BENMNYUHbBI MPU3HaKa B 3aCyLUMBBIX 1 HOP-
MaJlbHbIX YCIOBUSX B CPEQHEM MO BCEM copTam BbIno no
macce 1000 3epeH (97,1 %), 3aTeM B nopsigke ybbisa-
HKS1 pacnonoXXmnnck BbicoTa pacteHus (81,7 %), onvHa

meTesnku (76,8 %), ypoxxainHocTb (63,4 %), macca 3epHa
C MeTenku (42,3 %), KONMYeCTBO BbIMOSHEHHbIX 3EPEH
Ha meTenke (38,1 %) 1 KONM4YecTBO NyCTbIX KOIOCKOB
Ha meTernke (21,6 %). Taknm 06pa3om, B HAMMEHbLLIEN
CTEMEHN CHUXKAETCS Macca 3epHOBKM, a B Hanbob-
el — KONMMYECTBO KOJTOCKOB 1 3epeH B meTernke [1].
B 2020 rogy, HECMOTPS Ha XXECTKMe yCnoBus, 60/1b-
LUMHCTBO M3y4YaeMbix 06pasLoB puca chopmmposanu
3epHo. TeM He MeHee, PacTeHst B HOPMaJSibHbIX 1 3aCyLL-
JIBBIX YCNOBUSIX (hOPMM1POBANNCh NO-PasHOMY, U BTO-
pble 3HaYUTESIbHO YCTYNanu NepBbIM MO YPOXKaNHOCTH,
KOTOpas B cpegHeM cocTtasuna 67,9 % k Hopme (Tabn.).

Ta6nuua. YpoXxailHOCTb 1 BereTaLMOHHbI Nepuog puca npu 3acyxe U B HOpMalibHbIX YCIIOBUSIX,

Mponetapck, PocTtoBckas o6nactb, 2020 r.

MpoponxntenbHOCTb
Ne Ne HasBaHue copTa, 06pasiia YpoxxanHoCTb, T/ra nepvopa «3anmB
nn. | o6pasua ’ BOJOW — LiBETEHNE»
KoHTtponb|OnbiT|O/K, %|KoHTponb|OnbiT|O/K, %
1 AKyCTUK 6,67 3,77 | 56,5 92 106 | 114,9
2 BosipuH 5,29 4,43 | 83,7 81 93 | 115,3
3 BupacaH 4,27 4,10 | 95,9 81 99 | 122,7
4 8154 |Bonrorpapckuii 4,08 3,53 | 86,6 74 93 | 125,7
5 KoHTakT 4,20 4,53 | 108,0 80 93 | 115,8
6 8208 |CranuHrpagckumn 5,18 4,17 | 80,5 82 93 | 1134
7 8062 |Cyxogon 6,35 460 | 72,4 90 108 | 119,6
8 HOxkaHuH 5,29 3,97 | 74,9 89 104 | 117,2
9 552 AH-HOH-Xo,KuTan 4,04 4,03 | 99,9 80 90 | 112,1
10 548 OnH-CsaH, Kutan 3,92 3,47 | 88,4 76 88 | 115,8
11 546 3onoTble BCxodpl 3,33 4,60 | 138,0 73 86 | 117,3
12 547 KoHTpo, KuTaii 4,27 3,70 | 86,6 78 90 | 116,3
13 553 ManoBogoTpeboBaTenbHbIin, Y36eKncTaH 3,06 4,13 | 135,1 77 87 | 112,5
14 550 XyH-Mo, Kutan 3,65 3,07 | 84,1 78 91 | 1171
15 551 YaH-YyHb-MaH, Kutan 4,59 3,97 | 86,5 79 88 | 110,9
16 7949 | OuH CsaH x bosipuH 4,12 297 | 72,0 88 97 | 110,2
17 7950 |[OuH CsH x Kybosip 4,47 3,13 | 70,1 88 97 | 110,2
18 7953 | Komanpop x AH-HOH-Xo 6,04 3,30 | 54,6 93 104 | 111,8
19 7954 | KomaHpop x 30510Tble BCXOAp! 5,22 2,70 | 51,8 87 97 | 1115
20 7952 | Komanpgop x ManosogotpeboBaTebHbI 4,94 4,20 | 85,0 85 98 | 115,7
21 7955 | Komanpop x XyH-Mo 5,22 2,43 | 46,7 89 97 | 109,4
22 7970 |Komanpgop x YaH-YyHb-MaH 5,61 4,30 | 76,7 89 93 | 104,9
23 7969 | KomaHpgop x YaH-YyHb-MaH 4,27 3,60 | 84,2 83 95 | 114,5
24 7968 | KomaHgop x YaH-YyHb-MaH 4,27 3,87 | 90,5 83 93 | 112,0
25 7958 | KoHTpo x BospuH 4,94 2,53 | 51,3 84 93 | 110,7
26 7844 | PasponbHbii X CyxoQ0nbHbI 2,86 2,00 | 69,9 88 97 | 110,6
27 6284 |Ckomc 6enbiin x KybaHb 3 3,33 2,87 | 86,0 90 106 | 117,4
28 7791 Ckomc 6enbin x KybaHb 3 3,61 1,60 | 44,3 93 108 | 116,9
29 7793 | Ckomc 6enbiin X KybaHb 3 3,33 1,90 | 57,0 93 108 | 116,2
30 7967 | Ckomc 6enbin X KybaHb 3 4,31 3,47 | 80,4 91 107 | 117,6
31 6465 |Cyxopon x bosipuH 5,76 2,40 | 41,6 88 103 | 117,0
32 7970 | Cyxopon x Kybosip 6,00 3,43 | 57,2 87 98 | 113,0
33 | 05703 |YaH-YyHb-MaH x BosipuH 6,27 3,17 | 50,5 88 104 | 118,6
34 7976 |YaH-YyHb-MaH x bosipuH 5,65 3,60 | 63,8 89 109 | 122,5
35 7975 |YaH-YyHb-MaH x BosipuH 5,22 3,17 | 60,7 89 108 | 121,0




PNCOBOACTBO / RICE GROWING

Ne 4 (49) 2020

lMpononxeHve Tabnnbi

MpoponmKnTenbHOCTb
Ne Ne HassaHme copTa, o6pasua YpoxxaHoCTb, T/ra nepuopga «3anvs
nn. | o6pasua ’ BOJOW — LiBETEHNE»
KoHTponb |OnbiT|O/K, %|KoHTponb|OnbiT/O/K, %
36 7974 | YaH-YyHb-MaH x BosipuH 6,78 3,07 | 45,2 89 109 | 122,5
37 7973 | YaH-YyHb-MaH X BosipuH 5,73 3,20 | 55,9 92 108 | 117,8
38 7972 |YaH-YyHb-MaH x BospuH 7,02 2,73 | 38,9 92 106 | 115,6
39 7972 |YaH-YyHb-MaH x Kybosip 4,90 2,77 | 56,4 93 108 | 115,4
40 6472 |YaH-YyHb-MaH x Pa3gosbHbin 6,16 2,87 | 46,6 92 109 | 118,4
41 7979 | Yan-YyHb-MaH x Pa3gonbHbii 4,75 3,60 | 75,9 90 100 | 111,5
42 7977 |YaH-YyHb-MaH X Pa3ponbHbliii 4,63 3,50 | 75,6 87 100 | 115,3
43 7966 |YaH-YyHb-MaH x KO>xaHuH 4,20 4,03 | 96,1 86 102 | 118,2
44 7965 |YaH-YyHb-MaH x KO)kaHuH 3,69 2,97 | 80,5 83 99 | 119,3
45 7926 | (HaH-YyHb-MaH x BosipuH) x Kybosip 5,33 3,90 | 73,1 88 97 | 110,2
46 7927 | (HaH-YyHb-MaH x BospuH) x Kybosip 4,90 3,87 | 78,9 92 102 | 110,5
47 7928 | (HaH-YyHb-MaH x BosipuH) x Kybosip 5,73 3,57 | 62,3 91 98 | 108,5
48 7981 (Cyxopon x bosipuH) x BosipyH 4,63 3,97 | 857 81 93 | 114,8
49 7978 | (Lampo x Bupax) x BosipuH 2,82 1,5 | 53,1 92 107 | 116,3
50 8032 |Bonrorpagckuin x MarHat 6,08 2,50 | 411 93 108 | 116,1
51 7851 |3YJIK1 2,82 217 | 76,7 93 105 | 112,9
52 7852 |3YJIK2 4,39 4,33 | 98,7 81 93 | 115,3
53 7853 |3YJIK3 5,53 3,20 | 57,9 82 9 | 117,1
54 7854 |3YJIK4 4,55 1,33 | 29,3 93 110 | 119,1
55 7857 |3YJIK5 3,41 3,20 | 93,8 93 104 | 111,8
56 7858 | 3YJIK 6 (Tuin BosipuH) 3,65 3,90 | 106,9 84 93 | 110,7
57 6551 |3YJIK7 5,80 1,80 | 31,0 96 112 | 117,14
58 7774 |3YIIK 8 6,24 420| 67,4 92 108 | 117,0
59 7776 | 3YJIK9 5,53 2,83 | 51,2 83 99 | 119,3
60 7856 |3YJIK10 3,84 3,27 | 85,0 83 95 | 114,5
61 7971 | 3YJIK 11 4,86 3,03 | 62,4 91 106 | 116,1
62 7826 | 3YJIK 12 (ocTUCTbIN) 7,41 1,33 | 18,0 100 103 | 103,0
63 7775 | 3YJIK 13 (4epHOe 3epHO) 4,86 1,90 | 39,1 102 111 | 109,2
64 7855 | 3YJIK 14 (4epHOE 3epHO) 3,80 2,23 | 58,7 85 90 | 106,3
65 8224 | 3YJIK 15 (4epHOE 3epHO) 2,43 2,971 122,0 85 95 | 111,8
CpepHue 4,77 3,24 | 67,9 87 100 | 114,7

OpHako HekoTopble copTa 1 06pasLbl chopMmpo-
BaJIM B YCJIOBUSIX HEOOCTATOYHOIO YBAXKHEHUS JaxKe
60s1e€ BbICOKYIO YPOXKANHOCTb, YEM NPU MOCTOSAHHOM
3aTonneHun Bogoi. K HUM oTHocaTCA KOHTakT, 3010Thble
Bcxogpl, ManosopoTtpeboBaTensHbii, 3YJIK 6 n 3YJ1IK
15, cooTHoLweHue onbiTa K KoHTposto (O/K) y KoTopbix
coctasuno ot 106,9 go 138,0 %. 3T0O cBA3AHO CO CKO-
POCMENOCTbLIO Y HYBCTBUTENBHOCTBLIO K 3aTOMJIEHMIO.
YacTb 06pasuoB chopMmpoBan NPUMEPHO OOUHAKO-
BYIO YPOXKaMHOCTb 3epHa Ha 060X BapuaHTax onbIiTa,
O/K - o1 86,5 0o 99,9 %. 3TO MaHbYKYPCKNE KOSNEK-
LMOHHbIE CyX0oa0JbHble 0bpa3ubl: AH-KOH-X0o, OnH-CsH,
KoHTpo, YaH-YyHb-MaH, YaH-YyHb-MaH x KO>xaHuH
(7966), KomaHpop x YaH-YyHb-MaH (7968), ckopocne-
nble copTa Bupacan n Bonrorpagckuii, KpacHogapckme
rnépugHeie nuHnn 3YJK 2 n 3YJIK 5.

HanmeHblwee cooTtHoweHne O/K oTMeyeHo y 06-
pasuos 3YJIK 12 (18,0 %), 3YJIK 4 (29,3 %) n 3YJIK 7

(81,0 %). 3TO CBA3AHO CO 3HAYUTENBHONM 3a4EP>KKON
BpeMeHN UBeTeHnA N Co3peBaHns, BbI3BaHHOW 3acy-
XOW, N HA3KOWN hepTUNbHOCTLIO KOJIOCKOB 13-3a CUJb-
HbIX CYyXOBEEB.

CTpecc oT 3acyxu, BO3HMKAIOLLMIA B Ha4Yane penpo-
OYKTVMBHOW CTaamn, 06bIYHO NPUBOAUT K 3aepP KKe
LBETEHNS. DTO NPOUCXOLUT rnaBHbIM 06pa3om n3-
3a 3aMeaSIEHHOr0 YAIMHEHNST METENIKM N ee TKaHEeN.
OTOT Npu3HaK MOXKeT 3ah(PeKTMBHO CNOCOOBCTBOBATb
npefoTBPaLLEHNIO BIUSAHNS 3acyxu, eC/iv nepuog, ge-
rumTa BOAbl KOPOTKNIA, Tak Kak yaoJMHEHNE METENKN
BO306OHOBISIETCS NOCHE CHATUS KOPOTKOro nepuoga
cTpecca. OgHako ecnu LBeTEHME 3aepxmBaeTcs
6onee 4eM Ha HECKOJIbKO OHEN, TO 06bIYHO Npouc-
XOOAT Cepbe3Hble NoTepn ypoxkad. HYem 6onbLue 3a-
LEPXKKa LBeTeHUs!, TeM 60JiblLe CTEPUISIBHOCTb KOJI0-
CKOB N CHWKEHNE YPOXKANHOCTY N MHAEKCA YpoXKas
n3-3a 3acyxu. Takum o6pa3om, NOBbILLIEHNE 3aCYXO0-
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YCTOMNYMBOCTM MOXKET BKJOYaTb OTOOP pacTeHun,
y KOTOpPbIX N3-3a 3acyxu HabnopgaeTcs He3HaYM-
TenbHasA 3afep>kKa LBETEHUS NN OHa BOOOLLE OTCYT-
CcTBYET [6].

3apep>kka BpeEMEHU LBETEHMWS NPOM30LLa y BCeX
N3y4eHHbIX 06pa3L0B, HO B PA3/IM4HON CTEMEHW. Y NATA
obpasuos (Ne 21, 22, 47, 63, 64 B Tabn1Le) oOHa He npe-
Bbilwana 10 %, y octanbHbix coctasnsana ot 10,2 no
25,7 %. Hanbonbluas 3agep>kka passutus Habnoganach
y CKopocnesnbix copToB BupacaH n Bonrorpaackui,
a TaKkxXe y TPEX IMHUIA U3 rmbpraHoO kKoMbuHaumm Yax-
YyHb-MaH x BosipuH (7974, 7975 n 7975).

Koppensauns ypo>kainHoCTK Npu 3aCyxe C YpoXKaiHo-
CTblO Npwu 3aTonneHnn otcyTcTeoana (r = 0,05 + 0,01),
¢ nx cooTHoLueHnem O/K 6bina cpeaHer NONOXXNTENbHON
(r=0,70 £ 0,01), a c NPOQOJKUTENBHOCTbLIO Nepmnoga
BereTauum oT NpopacTaHnsi 0o LBETEHUSI HA KOHTpOe
1 B ONbITe — cpegHen oTpuuarensHon (r = -0,56 + 0,01),
(r=-0,52 + 0,01), cooTBeTCTBEHHO. [103TOMY CKOpPO-
cnenble hopMbl NpY BbipalyBaHni C NEPUOSUHECKNM
NOJSIMBOM UMEIOT NPENMYLLEECTBO Nepes cpenHe- 1 no3a-
HecnenbIMU.

MakcumanbHyH ypoXXaiHOCTb B 3aCyLUIMBBIX YCIO-
BMsIX cchopmupoBanu copta bosipuH (4,43 1/ra), KoHTakT
(4,53 1/ra), 3onoTtbie Bcxogpl (4,60 1/ra) n Cyxogon
(4,60 1/ra). Npwn aTOM NepBble TP NONYHUIN NPENMY-
LecTBO 6narogapsi ckopocnenocTu, a copt Cyxogon
XOTS U MOTEPSAN U3-3a CPEAHECNENOCTY N 3a0EPXKKU

pa3sutuns 27,6 % ypoxasi, HO KOMMNeHcHpoBan aTo 6osee
BbICOKOW YPO>XaNHOCTbIO Ha KOHTPOJIE, COCTaBUBLLEN
6,35 T1/ra. Taknm 06pa3omM, MexaHn3Mbl HOPMUPOBaHNS
ypo>Kasi 3epHa B YCNOBUSAX HEAOCTATOYHOrO YBaXKHe-
HUst MOTYT BbITb Pa3NNYHBIMMU.

B pesynbTtate npoBeaeHHOM paboTbl U3 N3yHEHHOrO
Habopa copToB 1 06pasLoB BbloennaM gopmbl, yCTOR-
Y/Bble K HEOOCTaTOYHOMY YBI2XKHEHMIO, KOTOPbIE MOX-
HO BblpaLLMBaTb B HEPUCOBOLYECKMX XO35MCTBax Npu
NepoANYHECKOM OPOLLEHUN.

BbiBogbl

1. YcTaHoBNeHO, YTO MexaHn3Mbl (hOPMUPOBAHUS
ypo>xKasi 3epHa B YCOBUSAX HEAOCTATOYHOrO YBaXKHe-
HUSE MOTYT ObITb Pa3NYHBIMMU.

2. Hanbonbluyo ypoxxaiHOCTb B 3aCYLUMBbLIX YCI0-
BUsIX cchopmupoBanm copta bosipuH (4,43 T1/ra), KoHTakT
(4,53 1/ra), 3onoTtblie Bcxopapl (4,60 T/ra) n Cyxopon
(4,60 T/ra). Npn aTOM NepBble TPY MOAYHUIN NPENMY-
LwecTBO 6narogapsi ckopocnenocTtu, a copt Cyxogon
XOTS1 U MOTEPSN N3-3a CPEQHECNENOCTN N 3a0eP KKK
pa3sutusa 27,6 % yporkad, HO umen 6osiee BbICOKNIA
NnoTeHUMan ypoXxxanHOCTN, KOTOPbI Ha KOHTPOJ1e CO-
ctasun 6,35 T/ra.

3. B npovecce npoBeneHHON paboTbl U3 N3y4eHHOro
Habopa copToB 1 06pasLoB OblIM BbligeneHbl HopMbI,
YCTOYMBbIE K HE[OCTATOYHOMY YBI2XKHEHNIO, KOTOPbIE
MO>XHO BblpaLluBaTth B OObIYHbIX, HE PUCOBOAYECKUNX
X03ANCTBaxX NPV NEPUOANYHECKOM OPOLLEHUN.
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NOTPEBJIEHUE N BbIHOC BUOIEHHbIX 9JIEMEHTOB PACTEHNAMU PUCA
NMPU NOCEBE OGOrALLEHHbIMN ULMHKOM CEMEHAMUA

lNpu BbipaLyyBaHUM Ha J1yroBO-4E€PHO3EMHOM TSXKEJIOCYI/IMHUCTON CPEAHEMOLLHO CAaboryMyCHOV rno4Yse co
CAeAYIOLMMU arPOXUMNYECKUMU rokasaTtesnsimu: rymyc 3,2 %, a3oT aMMOHUHbIG — 12,64 mr/kr, ¢oocchop rnosa-
BVKHbBI 52,4 Mr/Kr, Kaaui noaBuxHbIA 222,0 Mr/Kr, noaBviKHbIV UnHK 0,83 MI/Kr, peaKkuusi noYBeHHOro pacTeopa
HeviTpaneHas (LleHTpasbHas arpokamaTnyeckasi 3oHa KpacHo[apCKoro Kpasi) naydaan BANSIHUE MpearnoCceBHOM
obpaboTku cemsH puca 0,05, 0,1, 0,5, 1,0 u 1,5 % BogHbIMU pacTBOpamu Cysibgara UMHKa Ha noTpebraeHve v
BbIHOC PACTEHUsIMY GUOreHHbIX 3/IeMeHTOB. PacTeHus BbipalyvyBamm Ha goHe N, P, K. . CogepxaHue B pacTe-
HUMSIX a3oTa, pocghopa v Kaamsi onpegesnsnv no metoguke Kypkaesa, ynHka — ro rnponvcy SrogvHa n CabivHOM.
YcraHoBneHo, 4TO nipegnoceBHas obpaboTka cemsiH puca ymHkom (1,0 % BOAHbIN pacTBOpP) COMPOBOXXAAETCS
pPOCTOM roTPebeHNs pacTeHusIMy UnHka Ha 19,8 %, asota — 10,3 %, pochopa — 11,1 %, kams — 11,0 %. [Npu
3TOM, CpeAHeCcyTO4YHOE (B cpeaHeEM 3a BereTaLmoHHbIV Mepros) rnorsoLeHne azora Bospactaet Ha 14,2 %, ¢oc-
gopa — 14,8 %, kanms — 21,1 % v ymHka — 22,0 %. lNpy onTumusaLmm o6eCcrne4eHHOCTH PacTeEHNI pyuca LMHKOM
r0BbILLAETCS BbIHOC ypoxaem a3ota — 3,23 — 14,73 kr/ra (2,5 - 11,4 %), hocghopa — 1,33 - 7,10 (2,3-12,3), kanmsi —
4,61 — 16,25 kr/ra (3,4 — 11,9 %). 3atpatsl 3TX 3/1IEMEHTOB Ha (hOPMUPOBaHNE arpPOLEHO30M EAVNHULbI YpOXKast
3epHa ¥ COOTBETCTBYIOLLEro KOMYeCcTBa MNob6OYHOM MPOAYKLUMA BO3PACTalOT HECYLLECTBEHHO, a UC0/Ib30BaHNe
pacTeHusiMu pyuca n3 yaobpeHuii azota yBeam4umBaeTcs Ha 2,69 — 12,28 %, pocgpopa — 1,66 — 8,88 % v kanms —
7,68 — 27,08 %.

Knro4yeBble cnoBa: puc, UMHKOBOE y[obpeHne, obpaboTka cemsiH, noTpebreHne GUOreHHbIX 3/1IEMEHTOB,
BbIHOC BUOreHHbIX 3/IEMEHTOB C YPOXKaeM.

CONSUMPTION AND REMOVAL OF NUTRIENTS BY RICE PLANTS
WHEN SOWING ZINC-RICH SEEDS

The effect of presowing treatment of rice seeds with 0.05, 0.1, 0.5, 1.0 and 1.5 % aqueous solutions of zinc
sulfate on consumption and removal of biogenic elements by plants was studied when grown on meadow-cherno-
zemic heavy loamy medium-thick low-humus soil with the following agrochemical indicators: humus 3.2 %, ammo-
nium nitrogen — 12.64 mg / kg, mobile phosphorus 52.4 mg / kg, mobile potassium 222.0 mg/kg, mobile zinc 0.83
mg / kg, the reaction of the soil solution is neutral (Central agroclimatic zone of the Krasnodar region). Plants were
grown against a background of N, P, K. The content of nitrogen, phosphorus and potassium in plants was deter-
mined by the method of Kurkaev, zinc - by the method of Yagodin and Sablina. It was established that pre-sowing
treatment of rice seeds with zinc (1.0 % aqueous solution) is accompanied by an increase in the consumption of
zinc by rice plants by 19.8 %, nitrogen — 10.3, phosphorus — 11.1 %, potassium — 11.0 %. At the same time, the
average daily (average for the growing season) absorption of nitrogen increases by 14.2 %, phosphorus — 14.8, po-
tassium — 21.1 and zinc — 22.0 %. When optimizing the supply of rice plants with zinc, the yield of nitrogen increas-
es—3.23-14.73 kg / ha (2.5-11.4 %), phosphorus — 1.33-7.10 (2.3-1.3), potassium — 4.61-16.25 kg / ha (3.4-11.9 %).
The cost of these elements for the formation of an agrocenosis unit of grain yield and the corresponding amount of
by-products increases insignificantly, and the use of rice plants from nitrogen fertilizers increases by 2.69-12.28 %,
phosphorus - 1.66-8.88 and potassium — 7.68-27.08 %.

Keywords: rice, zinc fertilizer, seed treatment, consumption of nutrients, removal of nutrients from the crop.

BBepgeHue

MMHepaanoe nnTaHme — oCHoBa pPocCTa 1 pPasBnUTUA
pacTeHuin. ANEMEHTbI MUHEPASIbHOIO NUTaHWS y4acTBY-
HOT B MOCTPOEHNN OUONOrN4ecKnx MONEKYJ1, BOBJIEHEHbI
B caMble pa3HoobpasHble husnonornyeckme 1 bruoxmmm-
YecKume NMpPOoLLECChl: MOCTPOEHNE KNIETOYHbIX Y TKAHEBbIX
CTPYKTYP pacTeHuin, paboTy (pepMEHTOB 1 3NEKTPOH-
TPaHCMOPTHbIX Lenen, nepegady ropMoHasibHbIX CUr-
HanoB N PyHKLUMOHMPOBaHNE FrEHETMYECKOro annapa-
Ta. 3amepeHne pocTa, HapyLleHus B hopMupoBaHnm
BereTatuBHbIX N FEHEPATMBHbIX OPraHoB, MOBbILLEH-
Hasi YyBCTBUTENIbHOCTb K MH(EKLMOHHbIM 3a601eBaHn-
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SIM — TUMNYHbIE CYMIMTOMBbI, BbI3blBaEMble HEAOCTATKOM
Y PacTeHnin 31EMEHTOB MUHEPASTBHOrO NTaHus. MNpn nx
OCTPOM AenLUTE OTKIIOHEHNS B )KU3HEHHOM LIMKIIE pac-
TEHWI CTAHOBATCS KaTaCTPOUYHbIMU, NPUBOSALLMMUN
K NX NMpexxneBpeMeHHon rmbenn pacTutTenbHoro opra-
HU3Ma. HapyLueHns B MUHEPaSIbHOM NMUTaHUN PaCcTEHWIA
BCneacTeue gecunumTta 31EMEHTOB UK HEGNaronpusT-
HbIX MOYBEHHO-KTUMATNYECKUX YCIOBUIA — rnobasbHas
npobnemMa Kak no macwutabam pacrnpocTpaHeHus, Tak
1 NOo BJINSIHWIO Ha 300POBbe YenoBeka. HegoctaTtok
NPOOYKTOB NUTAHNSA N NULLA HU3KOIO KayecTBa — OC-
HOBHbIE NPUYMHbI PAacNpPOCTPaHeHus Ha 3emne rosoaa,
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HegoedaHus 1 pas3nuyHbIX 3abonesaHnii [1].

C MuUHepanbHbIM NUTAHUEM PACTEHWI B YCIIOBU-
SAX HeJoCTaTKa Unn N36bITKa XMMUYECKNX SIEMEHTOB
B NMOYBEe CBA3aHO MHOIM0O Ba>KHbIX 3KONI0ro-(n3nono-
rmyeckmx npobnem. nsa cbanaHcMpoBaHHOIO NUTaHKS
pPacTeHUI B LENSAX NosyyYyeHnsi MakCrMasibHbIX c60poB
BbICOKOKAQ4YE€CTBEHHOW CESIbCKOXO3ANCTBEHHON NPOAYK-
LM 0COBEHHO BaXKeH CTPOro anddepeHLUmpoBaHHbIN
Noaxopn, K NPUMEHEHNIO YA0BpeHUin C y4eTOM COaep>Ka-
HVS1 B MOYBE JOCTYMHbIX AN paCTEHNN (HOPM S1IEMEHTOB
NUTaHNS U APYrUX MOYBEHHbLIX U KNNMaTUYECKUX aK-
TOPOB, OCOOEHHOCTEN NUTaHNSA Pa3SINYHbIX CENbCKOXO-
34CTBEHHbIX KynbTyp. [lonesoe yyactue ygobpeHui
B (hopMUpPOBaHNe ypoXkast 3aBMCUT OT NOYBEHHO-KNN-
MaTnYeCKuX yCnoBuin n CoctaBnaeT B HeuepHo3emMHoM
30He 40 %, necoctenHon — 30 %, ctenHon — 20 %, cy-
XOCTEMHOW 1 NonynycTbiHHON — 10 %, Npu opoLweHnn —
40 %. Onnata 1 Kr g. B. CH/WXKaeTCs € 5,3 Kr 3epHOBbIX
eAVHNL, B OXKHO-TaeXXHOW 30He 0 3,9 Kr 3epHOBbIX
€0VHNL, Ha HeopOoLLAaeMbIX 3EMJISIX CYXOCTEMHOW 30HbI.

«[1POTUBHUKUN XUMU3aLMN 3EMIELENNS COBEPLUEHHO
npasunibHO OTMeYatoT, — Nncan akagemuk B.A. AroanH,
YTO XUMUYECKUNE 3arpA3HEHNS ONMacHbI, TakK Kak MpuUBOOSAT
K paspyLueHuto npupoppl 1 601e3HAM Yenosekar». Mol
NMOSIHOCTLIO COrNacHbl C 3TUM MOJSIOXKEHNEM, HO Mbl 32
pacLUMpPEHHOE CEeNbCKOXO03ANCTBEHHOE NPOU3BOACTBO
1 3a NpMMeHeHne ygobpeHun Kak ogHOro n3 cambix
OENCTBEHHbIX METOO0B MOBbILLEHNS ypoxKas. 1 B aTom
HET NPOTMBOPEYUIA, TaK KaK yooOOPEHNs — 3NEMEHTBI, N3
KOTOPbIX COCTOSIT HaLLla MIaHeTa, MoYBa U BCE XMBYLLEE
Ha He. MNMpruMenHsas yoobpeHus, Mbl oboralaem noysy
Y>KEe NMEIOLLMMUNCS B HEN SIEMEHTAMU, HO TEMU, KOTO-
PbIX HEAOCTATOYHO LS MOSYHYEHUS BbICOKUX YPOXKaeB,
YTO HE NO3BOJISIET NMETb KAYECTBEHHYIO NPOOYKLNIO ANs
nuTaHnsa nogei. MNpupoaa TpebyeT BOCNPON3BOACTBA,
no4sa Hy>XOaeTcs B BO3BPATE 3/IEMEHTOB, KOTOPbIE Bbl-
HOCATCS C ypoxkaeM. be3 BHeceHNss AONONHUTENbHbIX
KONMMYeCTB yoobpeHnii, Apyroro pagukanbHOro Metoga
YBENIMYEHNST YPOXKaMHOCTMK HET. Bpems 6ecnoLagHom
aKcnyaTaumm noys, Aerpagaumnmn 1 paspyLueHns 4OomK-
HO OCTaTbCH NO3aAM... YPOBHN NMPUMEHEHNS yAOOPEHWI
B Poccun 3HaunTensHO HUXe, YeM B cTpaHax EBponel,
HO, HECMOTPS Ha HN3KOE NPUMEHEHVE YA0OPEHNI, POJib
arpoOXMMnM HEeNb3s 3aHKaTb. Jlyylle HET aKosora, Yem
arpoXMMKMK-NnoYBoBe,. 3HaHWS NO4Bbl, PACTEHUI, KPY-
roBOPOTa XUMUYECKNX NIEMEHTOB B NpUPOAe, UX BAK-
SAHUS HA OPraHN3M YenoBeKa N XKMBOTHbIX MO3BONAOT
emy Hanbosnee KBannuLMpoBaHHO peLlaTh HACyLLHble
npobnembi» [13].

Llenb uccnegoBaHui

V13y4nTb BNnsiHME NPEANOCEBHOr0 060ralleHns LyH-
KOM CEMSsiH prca Ha cogep>kaHune, noTpebneHne, BbIHOC
1 KO3 DULMEHTBI UCMONB30BaHNS pacTEHNSIMU BUOreH-
HbIX 9JIEMEHTOB U3 YA0OPEHNIA.

MaTtepuan n metogpl

NccnepoBaHua npoBeneHbl B COOTBETCTBUN
C OOLLENPUHATBIMU METOAUKAMN B NONEBOM Ofbl-
Te Ha puCcoBOI opocuTenbHom cucteme GIrby 3COC
«KpacHas» (LleHTpanbHasa arpoknmumaTtmnyeckasi 3oHa

KpacHogapckoro Kpasi) Ha JlyroBo-4epHO3EMHON TS-
>KENOCYINTIMHUCTOWN CPenHEMOLLHOM CnaborymyCcHom
no4se CO CreayoLLMy arpoXMMMYECcKMIM nokasaTe-
nsamu: rymyc 3,2 %, a3oT aMMOHWIAHBINA — 12,64 Mr/Kr,
docdop nNoaBKHbIN 52,4 MI/Kr, Kanuii NOABVKHbIN
222,0 mr/kr, nogBumXHbIA UmHK 0,83 Mr/kr, peakums
NMOYBEHHOIO PacTBopa HeNTpasbHas.

Mnowanb gensHok — 25 M2, BapuaHTbl pasmMeLLa-
JINCb PEHOOMU3NPOBAHHO, MOBTOPHOCTb — 4-KpaT-
Hasi. MNpepnwecTBeHHNK 060POT NflacTa MHOMONETHUX
Tpas.. [loceB npoBoannca B NnepBon gekane mas (on-
TUManbHbIA CPOK), PAOOBbLIM CNOCOO0M Ha rnyounHy
1,0 - 1,5 cm, c HOpMOI BbICEBA 7 MJTH. BCXOXXMNX 3EPEH
Ha 1 ra. Pe>xxmm opoLleHns — yKOpPOYEHHOE 3aTonne-
Hue. [encTBue npeanoceBHO 06paboTKn CEMSIH LiH-
KOM Ha noTpebnieHne 1 BbIHOC BUOrEHHbIX 3JIEMEHTOB
ndyvanu Ha gore N, P, K... [ina cosaaHus oHa nc-
Nosib30Bann aMmmoOoC, Kanuim XI0pUCTbIN, Kapbamna.
O6paboTKy CeEMSAH NPOBOAUAN MOSYCYXM CrOCO60M
(pacxop paboyero pactesopa 10 n/T cemsaH) 0,05, 0,1,
0,5, 1,0 n 1,5 % BoaHbLIMU pacTBOpamu cynbdaTa LmH-
Ka. Ypoxkan yunTbiBanm NogensaHO4YHO, C NepecyeToM
MaccChbl 3epHa Ha CTaHAAPTHYIO BNAXXHOCTb 1 YNCTOTY.
Copep>kaHune B pacTeHusx asoTa, hocgopa n kanus
onpegensanu no metoamke Kypkaesa, LUyHKa — no npo-
nucn ArogmHa n CabnuHon [4].

Cratuctmyeckas oueHKa pe3ynbTaToB uccnegosa-
HWIA NpoBeeHa C MCNONb30BaHMEM METOAA ANCMNEPCH-
OHHOro aHanuaa [7].

PesynbTatbl 1 00CcyXXaeHue

Ons pacteHun pyuca geuumut, ONTUMyM 1 N36bITOK
LUUHKa B 3epHe < 20, 20 — 30 u > 30 Mr/kr, Haa3eMHbIX
BereTaTuBHbIX opraHax: B hase KyLeHus < 20, 20 — 30
n > 30, BbIMeTbIBaHuA < 15, 15 - 25 n > 25, nonHon cne-
noctu 3epHa < 10, 10 = 25 n > 25 Mr/kr cyxol mMacchl
cootBeTcTBeHHO [10, 11].

MakcumanbHoe cogep kaHne LUnHKa B Haa3eMHbIX
BereTaTuBHbIX OpraHax pacTeHun puca NnpuxoguTcs
Ha asy KyLeHnsi. 3aTteM OHO MOCTEMNEHHO CHUXKAET-
cs1. B KOHUe BereTauumn pacTteHnin puca UuHK atTparu-
pyeTcs 13 BEreTaTyBHbIX OPraHoB B PENPOLYKTVBHbIE.
MornoLeHHbIN pacTeHNEM LIMHK pacnpenenseTcs Mex-
[y BereTatuBHbIMI opraHamun 1 3epHOM C HEGONbLLNM
npeumyLLecTseHHbIM (6 — 11 %) nocTynneHnem B 3ep-
HO (puc. 1).

Mo Mmepe yBenmyeHns KoOHUEeHTpauum pabo4ero pac-
TBOPa, a, CliefoBaTesibHo, 06eCneYeHHOCT pacTeHNi
LWHKOM, ero Cofep>KaHne B HIX NoBbIWanock B ase
KyweHust Ha 1,5 - 17,0 %, BbiIMeTbiBaHus — 6,3 — 18,2 %,
Mo 3aBEPLLEHMNIO OHTOreHe3a — B NINCTOCTEOENBbHOM Mac-
ce Ha8,8-21,1 % un 3,2 - 8,6 % B 3epHe. B nHtepsane
KOHLUeHTpaumn pabdoyero pacteopa 0,05 - 1,5 % pgo-
CTOBEPHOro YBENNYEHMS COAEP>KAHNS LMHKA B 3EpHE
puca He Habnoganock (HCP, = 1,2).

B cooTBeTCTBUM C rpagaumsMn 06ecne4eHHOCT pac-
TEHWI puca LMHKOM, paspaboTtaHHom A.X. LLieymkeHom,
€ro cofeprkaHne B 3epHE N HAA3EMHbIX BEreTaTuBHbIX
opraHax 6110 onTManbHbIM (pyc. 1).
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BbIMeTblBaHMe 15,9 16,9 17,2 17,7 18,5 18,8
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MonHas cnenoctb (3epHo) 18,5 19,1 20,1 19,7 19,8 20,1

KyweHue BbimeTbiBaHue [ MosHan cnenoctb (MMcTba+cTe61m)

B NonHas cnenocts (3epHo)

PucyHok 1. [lJuHaMmuka cofepiXaHusi LMHKa B pacTeHusiX puca

30 T asor (N)
o 25 N N N \
N3 N N N N
N
GJ 7
g \ \ \ \ \ \
5 os NIBEN B2 BN Nl [EERY] 1728
° \ N N N \
’ N120P80 ®OH + Zn, ®oH +Zn, ®OH +Zn, ®oH +Zn, ®OH +Zn,
K60 — doH 0,05 % 0,1% 0,5% 1,0% 1,5%
KyuieHme 2,47 2,5 2,57 2,62 2,62 2,51
BbimeTbiBaHMe 1,5 1,54 1,61 1,65 1,66 1,61
HGHAACNENOETD 0,74 0,69 0,72 0,69 0,7 0,71
(nucTba+cretnn)
MonHas cnenoctb (3epHo) 1,21 1,24 1,27 1,28 1,29 1,24

KyweHue

BbimeTbiBaHue [ MonHaa cnenocts (MncTba+cre6m)

B MNosHas cnenocTb (3epHo)

PucyHok 2. [luHaMmuKka cofaepiXaHusi a30Ta B paCTeHMsAX puca

Oednunt, onTMMyM 1 N30bITOK a3oTa B pacTeHU-
sIX puca cocTtasngeT: B 3epHe <1,0, 1,0 - 1,5, >1,5 %,
B Ha[3EMHbIX BEreTaTuUBHbIX OpraHax B )ase KyLleHus
<2,5,2,5-3,5, >3,5 %, BbiIMeTbIBaHus <1,0, 1,0 - 2,0,
>2,0 %, nonHom cnenoctu 3epHa <0,5, 0,5 -1,0, >1,0 %
CyXO0il Macchl cooTBeTcTBeHHO [10, 11].

lMpw BHECEHMM a30THOrO yaobpeHns n3 pacyeTta
N,,, PacTeHnsi pica He UcnbITbiBaSIN AeduULMTa 3TOro
3anemMeHTa Ha NPOTS>KEHUW BCEro BereTaumoHHOro ne-
puopaa. NoBbieHne 06eCNeYeHHOCTY PACTEHUI LUHKOM
CTUMYJSIMPYET MoroLleHne a3oTa. Tak, B hase KyLLeHusi

30

B OMbITHbIX PACTEHNSIX er0 COAEP>Kanochb 6osbLue Ha
0,03 - 0,15 % No cpaBHEHNIO C KOHTPONEM, BbIMETbI-
BaHus1 — 0,04 — 0,16 %), NONHOW CNenocT — B 3epHe Ha
0,03 - 0,08 %, a nucTocTebenbHON Macce — MeHbLUe
Ha 0,01 — 0,05 %. Takas TeHaeHUMs1 NposiBNsANack BO
BCe roabl nccnegosaHuii. OBycnoBieHO 3TO TEM, YTO
pacTeHus, BbIPOCLUME N3 060raLleHHbIX LIMHKOM CEMSIH,
Jlydlle pa3BuBannCh 1 akTUBHEE UCMONb30Bann a3oT
noyBbl 1 yoobpeHun (puc. 2).

Bo Bce hasbl BereTaumm prca MakcrmMasbHoe copep-
»KaHune a3oTa 0TMeYasiocb B pacTeHMsIX, BbIPOCLUNX U3
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ceMsiH 06paboTaHHbix 1,0 % BOOHBIM PACTBOPOM LIMH-
ka. Ha aTom BapuaHTe cofep>kaHne ero B Haa3eMHbIX
BEreTaTMBHbIX OpraHax NpeBbIWano KOHTPOJb B asbl
KyLeHusi 1 BeimeTbiBaHus Ha 0,15 1 0,16 % cyxon mac-
cbl. Ha aTom >xe BapuaHTe HabntogaeTcs NoBbilLeHHas
aTTpakuums asoTa 13 BeretTaTBHbIX OpraHoB B reHepa-
TUBHble. B pe3ynbTtarte 3Toro ero cogep>kaHue B NACTO-
ctebenbHom macce 6b110 Ha 0,04 % MeHbLUe, a B 3epHe,
HaobopoT, Ha 0,08 % 6onbLue, YHEM B KOHTPOJE.
Dednuunt, onTumyM 1 n3beiTok ocopa B pac-
TEeHUAX puca cocTaenseT: 3epHe <0,50, 0,50 - 0,75,
>0,75 %), Hag3eMHbIX BereTaTnBHbIX opraHax B ase
KyweHus <0,60, 0,60 — 0,75, >0,75 %, BbIMETbIBaHUS
<0,45, 0,45 - 0,70, >0,70 %), nonHOM cnenocTn 3epHa

<0,20, 0,20 - 0,25, >0,25 % cyxoi Maccbl COOTBET-
cTtBeHHo [10, 11].

Haunbonblee copepxaHne docopa B pacTeHnsix
pvca xapakTepHO O/ BeretatnBHOro nepruoga pas-
BUTUS, & K reHepaTUBHOMY — OHO 3HAYMUTESIbHO YMEHb-
waeTcs. Tak, ecnn B hase KyLLeHNs prca B pacTeHUsIX
KOHTPOJIbHOMO BapraHTa OH COAep Kacs B KOIMYeCTBe
0,61 % cyxoin Macchbl, TO B BbIMETbIBaH/E 1 CO3PEBAHNSA
CHU3UNOCb cooTBeTCcTBEHHO Ha 0,04 1 0,39 %. Pe3koe
yMeHbLLEeHNe cofeprkaHust hoccopa B HaA3EMHbIX Bere-
TaTVBHbIX OpraHax pacTeHuin puca B hade co3peBaHusi
006YyCnOBJIEHO €ro aTTpakumen B 3epHoBkN. Copep>kaHie
dochopa B 3epHE NPEBOCXOANIIO TAKOBOE B JINCTOCTE-
6enbHo Macce B 2,86 pas (puc. 3).

0,80 —
070 ®ocdop (P,0s)
R 060 |- N N
050150~—-—4§-~ § §—-——— — 5
S oo \ \ \
5 040 \ \ \
X 1IN B N N N B N B N/ §
% 030 \ \ §
O 0,10 - N N N
! N N N
0,00
N120P80 ®oH + Zn, ®oH +Zn ®oH +Zn, ®oH +Zn, ®oH +Zn,
K60 — poH 0,05 % 0,1% 0,5% 1,0% 1,5%
KyuwieHue 0,61 0,63 0,62 0,6 0,56 0,57
BbimeTbiBaHUe 0,57 0,58 0,57 0,55 0,55 0,53
il 0,22 0,2 0,19 0,19 0,18 0,2
(nucTba+cretnn)
MonHas cnenoctb (3epHo) 0,63 0,64 0,67 0,68 0,69 0,64

KyweHue

BbimeTbiBaHue [ MonHan cnenoctb (MMcTba+cTe61m)

B MonHana cnenoctb (3epHo)

PucyHok 3. iInHamuka cogepxxaHusi oocchopa B pacTeHUsIX puca

Hencteue unHKa Ha nornolleHne ocdopa pacrte-
HUAMW prca 3aBMCENO OT KOHLEHTPaLMM MUKPO3J1e-
MEHTa B pacTBOpeE, NCMOJIb30BaHHOM A1 NMPEanoces-
HoI 06paboTKM ceMsiH. [onoXXuTenbHOe BNNSHNE Ha
ero copep>kaHue B pacTeHnsix puca B pase KyLeHus
1 BbIMETbIBAHMS OKasana rnpegnocesHas obpaboTka
cemsiH 0,05 % BogHbIM pacTBOpOM LHKa. [Npu 6onee
BbICOKMX KOHLIEHTPALMAX MUKPO3IEMEHTA B paCTEHU-
sX copepxanockb hocdopa MeHbLLE, YTO MOXKET ObITb
CBA3aHO ¢ 601ee NHTEHCUBHBIM X POCTOM (Hakonne-
Huem 6romaccel). B haze nonHom cnenoctu 3epHa co-
nep>xkaHne goccopa B IMCTOCTEOENBHON Macce Y aTux
pPacTeHUn MeHbLUE, YEM Y KOHTPOJIbHbBIX, YTO MOXKET
ObITb BbI3BAHO BJIMSAHNEM LMHKA HA MHTEHCMBHOCTb
ero aTTpakuun. To NpegnonoXXeHne NoOATBEPXKAAETCA
60bLLNM KONMYecTBOM hocopa B 3epHe 13 BapraHTOB
C noceBoM oboratleHHbIMK cemeHamn. M.A. LLIKonbHUK
npegnonaraeT, YTO OAHOW N3 BO3MOXXHbIX MPUYMH MO-
JaBnieHnsa nornoweHnsa pocdopa pacTeHnaMn nog,
BO3OENCTBNEM LIMHKa MOXKET ObITb NOAAB/IEHNE aKTNB-

HoCTW gedochopunupyrowmx gepmeHTos — ATD-asbl
1 kucnon B-rnngepodocdarasbl [12].

OeduunT, onTUMyM 1 N30bITOK Kannsi B pacTEHUAX
puca cocTtaBnseT: 3epHe <0,30, 0,30 - 0,40, >0,40 %,
HaO3eMHbIX BEreTaTtBHbIX OpraHax B ase KyLleHus
<2,0,2,0-3,5, >3,5 %, BbiMeTbiBaHusa <1,5, 1,5 - 3,0,
>3,0 %), nonHon cnenoctu 3epHa <1,0,1,0-2,5>2,5 %
CyXOW Maccbl cOOTBETCTBEHHO [10, 11].

HesaBncumo oT cuctembl ygobpeHns B Hanbosb-
LLIEM KONMYECTBE Kanuii Coaep Xascs B pacTeHusx puca
B hase KyLLEeHNs, 3aTeEM OHO HEYKITOHHO CHXXanoch A0
3aBepLUeHNs BereTaumn. PacteHns 13 BCex BapmaHToB,
BKJTHOHasA KOHTPOJIb, 06ECMNeYeHbl KanMemM B JOCTaTOYHOM
KOJINYECTBE, YTO NOATBEP>XKOAETCHA ONTMMASIbHBIM €ro
CoAep>KaHNeM Ha NPOTSHKEHUN BCeW BereTauum (puc. 4).

MpepnoceBHas 06paboTka CEMSIH prca LMHKOM CTU-
MyMpoBasa NoryioLEeHNEe Kanms pacTeHNsSMN Ha NpoTS-
>KEHVM BCEro BereTaumoHHOro nepmnoaa. HabnogeHns
3a QUHAMUKOW COoAEep XKaHUs Kanus B HaA3eMHbIX Be-
reTaTuBHbIX OpraHax pacTeHuin nokasasnum, YTO OHO
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Obino 6onblUe, YeM B KOHTpoe B hase KyLeHUs Ha
0,03 - 0,08 %, BbiMeTbIBaHUA — 0,03 — 0,09 %), nonHow
cnenoctu 3epHa — 0,02 — 0,08 % cyxoin macchkl. B 10
XXe BpeMsi, pasfinyms B COAep KaHnun Kanusi B 3epHe
MeXXOy KOHTPOJIbHBIM W OMbITHEIMW BapraHTaMu Gbiin

BECbMa HE3HAYNTENBbHbLIMUN — MPEBbLILLEHNE COCTaBUIO
Bcero b 0,02 % He3aBMCKMMO OT KOHLEHTPALMN LIMH-
Ka B pacTBope, UCNONb30BaHHOM A1 NPennoCEBHON
06paboTKu ceMsiH puca.

0,80 —
o0 4 Kanuiu (K,0)
X 0,60 N N -
o NI N N
| v N z
O N N N _
£ 030 N N | \ %
3 0 \ N \ |
5 \ N \ /
g 0,20 N N e N T
S o010 \ \ % A= \ Z
‘ \ N FIE N |
’ N120P80 ®OoH + Zn, ®oH +Zn, ®oH +Zn, ®oH +Zn,
K60 — poH 0,05 % 0,1% 0,5% 1,0%
KyuieHue 0,61 0,63 0,62 0,6 0,56
BbimeTbiBaHUE 0,57 0,58 0,57 0,55 0,55
flonHariencnoer: 0,22 0,2 0,19 0,19 0,18 0,2
(nucTba+crebnn)
MonHas cnenoctb (3epHo) 0,63 0,64 0,67 0,68 0,69 0,64

KyweHue BbimeTbiBaHue [ MosHan cnenoctb (MMcTba+cTe61m)

B MonHana cnenoctsb (3epHo)

PucyHok 4. [luHaMmuka cofaepiXaHusi Kanusi B pacCTeHnsix puca

[MoTpebreHne 6GUOreHHbIX 3/1IEMEHTOB PaCTEHUSIMU.
[MoTpebHOCTL pacTeHul B 9eMeHTax nuTaHusa oby-
CNOBNMBAETCS NX BMONOrMYecKorm NpMPoOLoN 1 reHo-
Trnom. Cam npouecc NoTpedbneHns 3aBUCUT OT UHTEH-
CVBHOCTUW HapacTaHunsi 6romMacchbl OTAENbHbIX OPraHoB
N U3MEHEHNSI UX MUHEPASIbHOMO COCTaBa C BO3pacTOM
pacTteHus [3, 14].

OCHOBOMONOXXHMK OTEYECTBEHHOW arpOXMUYECKON
Hay4yHou wkonbl O.H. NpaHnwHnkoB, nog4yepkmneas
Hanuyve cneungukn B NUTaHNN KaXXOoro pacTeHus,
nucan: «PacTeHnsi He BOCAPUHUMAIOT HaXOASALLMXCA
B OKPY>KaroLeM pacTBOpe BELLECTB NaCCUBHO, BMECTE
C TpaHCNMpPaLMOHHbIM TOKOM BOAb!. [locTaTo4Ho y6e-
ONTEeNbHbIM A0Ka3aTeNbCTBOM 3TOr0 hakTa ABNSET-
CSl TO OBCTOATENBLCTBO, YTO COCTaB 30JIbHbIX BELLECTB
pacTeHuii He OTBEYAET COCTaBy pacTBopa, OKPY>Karo-
Lero KopHu. PacteHne BocnpuHUMaeT MuHepasnbHble
BeLLecTBa B MIHOM COOTHoLeHN. Mano Toro, pasHble
pacTeHus Npu BbipaLLBaHUM HA OOUHAKOBOM PacTBope
U Ha OOHOW 1 TOW >XKe NoYBe 0OHAPY>KMBAIOT PasHbIii
COCTaB 307J1bl, XOTA 1 NOABEP>KEHHbIA HEKOTOPLIM KoJle-
6aHUsIM, HO ANS KaXKAOro TUMa pacTeHUst COXPaHSoLWMNA
N3BECTHbIE TUMNYHbIE YepThl... BonbLuon 3acnyromn Ha-
e PYCCKOWN, COBETCKOM arpoXmMnn IBASIETCA BbIOBU-
>KEHMe Ha NepBbI NMNaH B U3yHEHUN NMUTaHWS pacTeHN
TECHOWN B3aMHOWN CBA3W MeXAy YCIOBUAMUN NUTaHWSA
N 06MEHOM BELLECTB Y pacTeHUn. 3TO HanpasneHune,
oKagaBLLUeecs YpesBblHanHO NNOL4OTBOPHBLIM, MO3BOSM-
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J10 NO-HOBOMY MOAONTU K CPaBHUTENIBHOMY U3YYEHUIO
NUTaHUSA KYNbTYPHbIX PACTEHNIA, OTINYAIOLLNXCHA CBOU-
MU PUINONOrNYECKUMM OCOBEHHOCTAMI, XapaKTePOM
obmMeHa BeLLeCTB 1 OTHOLLEHNEM K YCIOBUAM MUTAHNS.
B nocnepHee Bpemsa 3To HanpasieHne UCCNENOBaHNA,
B OCHOBHOM 06513aHHOE COBETCKOW arpoXumun, nNosy-
4KNo 6OMbLUIOE 3HAYEHNE MPU N3YHEHUN YOOOPEHNIN Kak
CPEefCTBa He TOJIbKO MOBbILLEHNS BENMYMHBI YPOXKasi, HO
N USMEHEHUS ero XMMNUYECKOro CoCcTaBa, yJy4LlleHNs
KayecTBa ypoxkas» [5].

O TecHOI 3aBNUCUMOCTU MEXAY YPOXKaeEM 1 KOSIMYe-
CTBOM MCMOJIb30BaHHbIX PACTEHNEM 3/IEMEHTOB NUTAHUS
COBEPLUEHHO ONMpefefieHHO BbICKa3blBasICa akageMuk
B.P. Bunbsimc: «Pa3 305bHas nua pacteHuii cCoctasns-
eT, 6e3yCnoBHO, HEOOXOOUMbI SEMEHT OPraHNYECKOro
BELLECTBa, TO OYEBUAHO, YTO AN15 CO3JaHMs onpeaeneH-
HOro ero konm4ecTsa TPebyeTcst CTPOro COOTBETCTBYHO-
LLiee KOIMYECTBO 30/bHOIN NULLIK pacTeHuin» [2]. B ceeTe
3TVX BbICKa3bIBaHWI NPeACTaBnsieT 60MbLUON MHTEPEC
N3y4eHne NoTPebHOCTN PACTEHNI B 3IEMEHTAX MUTaHNS
npwv pasHo BeNNYNHE yporxkas. Ha aTo yKasbiBasn Takxe
OCHOBOMOJIOXKHWK YHEHUS O PauVOHanbHOM MUTaHUN
pacteHun K.A. Tumupsses. OH 3agasan Bonpoc: «Ho
4YTO >Ke HY>KHO O/151 o6ecnedeHnst ypoxkasa?» 1 cam Ha
Hero oTeevan: «[1pexge Bcero, KOHeYHO, 3HaKOMCTBO
C NOTPEBHOCTAMY PaCTEHUSA U YMEHNE UX YAOBNETBO-
puTb» [6]. [oTpebHOCTb pacTeHuUin [OKHA BCeraa noHu-
MaTbCs LLUMPOKO, BKOYas BCe (hakTopbl pocTa, OAHAKO
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B JAHHOM CJly4ae Hac B MepBYO o4epenb, UHTEPECY-
€T NOTPEBHOCTb PaCTEHUN B MUHEPASIbBHOM MUTaHUN.
Kpome ycTaHoBneHMs obLuein noTpebHOCTM pacTeHU
B MUHEPAsbHbIX 3/IEMEHTaxX AJisi MOCTPOEHNS ypoxKast
OnpefeneHHoro pasmepa, T.e. Tak Ha3blBaeMOro «Ou1o-
JIOrn4ecKoro BbiIHOCa», HaAO y4UTbIBATb N €€ NBMEHEHUS
BO Bpemsi pocTa.

,D,J'Iﬂ KOJINYECTBEHHON XapaKTepPUCTUKN COCTOAHNA
MUHepasibHOro NUTaHUS pacTeHNIA HapsiAy ¢ onpege-
JIEHNEM OTHOCUTENIBHOIO COLEP>XXaHWs 31EMEHTOB NU-
TaHusi, paccYMTbIBAOT 1 abCONMOTHOE NX NOTPebNeHne
no caszam BereTauun NN 3a BECb BEreTaUMOHHbIN Mne-
pvog [14, 15].

MoTpebneHve UMHKa pacTeHnsMy puca Bos3pacTaeT
B MpoLecce nx pocTa v passutns. 3a BeretaTnsHbIl
nepvop, passuTus, T. €. OT BCXOAOB A0 BbIMETbIBAHUSA
B HaA3eMHbIX BEreTaTVBHbIX OPraHax PacTeHNi N3 KOH-
TPOJIbHOrO BapmaHTa LMHKa Hakanamsanoce 42,7 % ot
o0bLero KOMYeCTBa 3TOro AIEMEHTA, NMOroLWaemMoro
3a BeCb nepuop, seretauum puca. Ha reHepaTuBHbIiA
nepuog passuTus, T. €. MexXdasHbI Nepnog BbIMETbI-
BaHMe-nosiHasa crnenocTb 3epHa npuxogutca 57,3 %
LMHKa YCBOEHHOIO paCcTEHNSIMI U3 MOYBbI Y BHECEHHbIX
ynobpeHuii (tabn. 1).

Ta6nuua 1. AuHamuka notpebneHns LUHKa, a3oTta, hocchopa n Kanus pacTteHUssMu puca, mr/pacteHme

®da3za Beretayum
BapuaHTt rnoJsiHasi CnenocTb
KyLLeHune BbIMeTbIBaHue
nncTbs + ctebnu | 3epHO
UunHk (Zn)
N, ,0PgoKg, — POH 0,024 0,056 0,052 0,079
®oH + Zn, 0,05 % 0,029 0,061 0,057 0,082
®oH +Zn, 0,1 % 0,030 0,063 0,061 0,089
®oH +Zn, 0,5 % 0,032 0,067 0,063 0,090
®oH +Zn, 1,0 % 0,030 0,070 0,067 0,090
®oH +Zn, 1,5 % 0,027 0,069 0,065 0,088
A3oT (N)
N, ,,PgoKeo — POH 28,65 53,25 26,20 51,42
®oH + Zn, 0,05 % 34,75 55,90 24,77 53,44
®oH + Zn, 0,1 % 36,75 59,41 26,71 56,52
®oH + Zn, 0,5 % 36,42 62,54 25,94 57,73
®oH + Zn, 1,0 % 34,06 63,08 26,67 58,95
PoH + Zn, 1,5 % 28,61 59,09 25,92 54,31
®ocdop (P,0,)
N, ,,PgoKeo — POH 7,08 20,24 7,79 26,78
®oH + Zn, 0,05 % 8,76 21,05 7,18 27,58
DoH + Zn, 0,1 % 8,87 20,69 7,05 29,82
®oH + Zn, 0,5 % 8,34 20,84 7,14 30,67
®oH + Zn, 1,0 % 7,28 20,90 6,86 31,53
PoH + Zn, 1,5 % 6,50 14,45 7,30 28,03
Kanwia (K,0)

N, ,0PgoKg, — POH 26,10 75,26 69,38 14,02
®oH + Zn, 0,05 % 31,69 78,04 71,08 15,08
®oH + Zn, 0,1 % 32,75 80,07 71,23 15,58
®oH + Zn, 0,5 % 32,11 83,76 76,70 15,78
®oH + Zn, 1,0 % 30,29 83,98 76,58 16,00
®oH + Zn, 1,5 % 26,45 81,11 73,36 15,33

MpegnoceBHas 06paboTka CeEMSIH LIMHKOM Cnoco6-
cTBOBana pocTy NoTpebneHns pacTeHnsiM1 3TOro afe-
MeHTa B MexxdasHble Nepuoabl BCXOAbl-KyLLEeHMe, KyLLe-
HMe-BbIMETbIBaHME Y BbIMETbIBAHME-MOHAsA CNenocTb
3epHa cooTBeTcTBEeHHO Ha 0,003- 0,008, 0,005 - 0,014
1 0,008 - 0,026 mr/pacTteHne. Hanbonbluee noTpebneHne
LMHKa BO Bce hasbl Beretauum OTMEYEHO Yy pacTeHuii
puca, BbIPOCLUMX U3 cemsiH, o6paboTaHHbIx 1,0 % Bo-

OHbIM PacTBOPOM MUKPO3neMeHTa. PacteHust puca no-
TpebnsaT a3oT, hocdop 1 Kanui Ha NPOTSHKEHNN BCEW
BereTtaumm. K ase KyLleHns oHmn yceamsatoT 36 — 44 %
asora, 19 - 25 % doccopa 1 30 — 38 % kanus ot obLiero
NX KONMYeCTBa NOMIOLLEHHOMO 32 BECh NEPUOL, BereTa-
umu, K hase BbiIMeTbiBaHNUSA — 69 — 75, 41 — 61 1 90 — 91
1 B Nnepvof hopMMpPOBaHNs U HasMBa 3epHa — OCTaB-
wuecs 25 -31,39-59 1 9 - 10 % COOTBETCTBEHHO.

33



Ne 4 (49) 2020

HAYYHbIE MYBJINKALN

MpepnoceBHoOe oboralleHne CEMSIH LIMHKOM NO3u-
TVBHO CKa3bIBAeTCH Ha AVHaMKKe nNoTpebneHns a3ora
pacTeHusiMn BO Bce (hasbl Beretaummn. Tak, obpaboTka
cemsiH 1,0 % pacTBOPOM MMKPO3JIEMEHTA YBENM4nBana
ero notpebneHne B MexxdasHblll MEPUOL BCXOAbI-KY-
weHve Ha 5,41 mr/pacteHune nnm Ha 18,9 %, KyLueHue-
BbIMeTbIBaHWe — Ha 9,83 mr/pacTteHne nnmn 18,5 %, Bbime-
ThiBaHME-MNOMIHas cnenoctb — Ha 8,0 Mr/pacTeHne nam
10,3 %.

CreneHb BAUSIHWSA LHKA Ha noTpebneHne pacTeHns-
MU puca ocopa 3aBUCUT OT KOHLEHTPaLUN MUKPOS-
JIEMEHTa B pacTBOpe, KOTOPbIM 06pabaTbiBany ceMeHa
nepeg nocesom, 1 gasbl Beretauun. HanbonbLuee ko-
nnyecTBo ocdopa —Ha 11,1 % wnnm 3,82 mr/pacteHne
noTpebnsanm pacteHust 3 cemsiH, 0bpaboTaHHbIX Nepen
nocesom 1,0 % pacTBopoM umHKa. lNpegnocesHas 06-
paboTKa CemMsiH prca LMHKOM CrocobcTBoOBana ysemye-
HUKO r|0Tp96neH|/|s=| pacTeHnamMn Kanma B Te4eHne BCcero
BereTauMoHHoOro nepuoga. lNopa ee Bo3gencTBneEM OHO
BO3POCSI0 B MexX(asHble Nepuoabl BCXOObI-KYLLEHNE,
KyLLlEeHEe-BbIMETbIBaHNE 1 BbIMETbIBaHNE-NOJIHAA Crne-

noctb Ha 0,35 - 6,65, 2,78 = 8,72 n 2,76 — 9,18 Mr unn
Ha 1,3-25,5,3,7-11,6 13,3 -11,0 %. HanbonbLuee
noTpebrieHne Kannst OTMEYEHO Y PaACTEHNI U3 CEMSIH,
obpaboTaHHbIX nepeq nocesom 1,0 % BOAHbBIM pac-
TBOPOM LIMHKa.

ViMetoTcst pasnmyunsi B MHTEHCUBHOCTY NOTPEBEHNA
OMOreHHbIX 3N1EMEHTOB pacTeHnsmu puca. Hanbonee
WHTEHCVBHO NoTpebnseTcs Kanuii, 3a HAM B ybbiBato-
LLeM nopsigke cneayoT a3oT, Hochop 1 LUHK (Tabn. 2).
MpepnoceBHast obpaboTka cemMsiH puca LMHKOM CTU-
MynMpoBana UHTEHCUBHOCTL NOTPEBIEHNST GUOrEHHbIX
3/IEMEHTOB PacTeHNsiMX puca. B 3aBMCMOCTN OT KOH-
LeHTpaummn LMHKa B pabo4em pacTBope, NCMOJIb30BaH-
HOM OJ1 NpennoceBHON 06pPaboTKN CEMSIH, CKOPOCTb
MOrnoLeHns OOQHOMMEHHOrO 3fIEMeHTa Bo3pacTtana
Ha 5,5 - 22,0 %, azota - 1,6 — 14,2 %, docdopa -
1,4-14,8 %, kannsa —Ha 9,9 — 21,1 %. C HanbonbLueln
CKOPOCTbIO BUOrEHHbIE 3IEMEHTBI MOTPEONANNCHL pac-
TEHMAMM NMPY NOCEBE CeMeHamm, o6paboTaHHbIMK MNe-
pen nocesoM 1,0 % pacTBOPOM LIMHKA.

Ta6nuua 2. UHTEHCUBHOCTb NOTPE6IeHNs1 GMOreHHbIX 3JIEMEHTOB pacTeHUsIMU puca, Mr/cyT.

BapwmaHT LnHK (Zn) A3oT (N) ®ocdop (P,0,) Kanwia (K,0)
N ,0PgoKgo — POH 0,00109 0,636 0,283 0,648
®oH + Zn, 0,05 % 0,00115 0,646 0,287 0,712
®oH + Zn, 0,1 % 0,00125 0,694 0,307 0,723
®oH + Zn, 0,5 % 0,00130 0,709 0,320 0,784
®oH + Zn, 1,0 % 0,00133 0,726 0,325 0,785
®oH + Zn, 1,5 % 0,00130 0,680 0,299 0,752

Takum obpa3zom, NpeanoceBHas 06paboTka ceMsiH
puca umHkom (1,0 % BOAHBIN PacTBOP) CONPOBOXOAET-
Csl pOoCTOM MNOTPEe6IeHNs1 pacTeHVsIMI puca OAHOUMEH-
Horo anemeHTa Ha 19,8 %, azota - 10,3, pocdopa -
11,1 %, kanmsa — 11,0 %. NMpwn 3TOM CpepHEeCYTOYHOE
(B cpegHeMm 3a BeretaunoHHbIM Neprop) nornoLleHmne
asoTa Bo3pacTano Ha 14,2 %, bocdopa — 14,8, kanus —
21,1 n ynHka — 22,0 %.

BbIHOC 371EMEHTOB MUTaHWS ypOXKaeM pyica v Koaghgum-
LMEHTbI X UCIOIb30BaHS PACTEHUSIMU U3 YA0OPEHNI.
BbIHOC BMOreHHbIX ANIEMEHTOB C YPOXKaeM OnpenenseT-
CS1 C OIHOW CTOPOHbI 06ECMEYEHHOCTBLIO MU PACTEHWN,
a C gpyron — pa3BuTrneM 3TuX pacTeHuit. MNpu nocese 060-
raeHHbIMY LIMHKOM CeMeHaMn (hopMUPYIOLLIMECS pacTe-
HUS1 BbINN BbILLE KOHTPOJIbHBIX, MeN 60SIbLLYI0 Maccy
N aCCUMUNSILIMOHHYO MOBEPXHOCTb. Jlydluee pa3Butie
NO3BOJSINIO UM M3BMIEKATb 13 NMOYBbI U YyA0OpEHU 6011b-
Lee KONMMYeCTBO LUMHKa, a3oTa, hocdopa u kanus. 3To,
6€e3yCnoBHO, JOMKHO OTPA3UTLCA HA BbIHOCE f1IEMEH-
TOB NUTaHWSA N UX 3aTpaTtax Ha hopMUPOBaHNE YPOXKas.

Mpwn noceBe oboraweHHbLIMU LMHKOM CEMEHa-
MW YBENNYMBAJICS BbIHOC OOGHOUMEHHOIO 3N1IEMEHTA
3EPHOM 1 COSIOMOW COOTBETCTBEHHO Ha 8,51 — 21,41
n 10,28 — 25,24 r/ra. lNpun 3TOM B 3aBUCMMOCTMN OT
BENIMYMHbBI YPOXXasi U COAep KaHus UuHKa B pacTe-
HUAX ero XO3ANCTBEHHbIV BbIHOC YBENNYMICS Ha
18,79 — 46,65 r/ra vnn Ha 8,6 — 21,5 %. HesHauuTensHo,
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Ha 1,64 — 4,08 r unn Ha 5,4 — 13,5 %, HO BCe ke BO3-
pocnun 1 3aTpaTbl UMHKA Ha hopmMrpoBaHne 1 T ypoxxas
3epHa puca. Hanbonblumiin BbIHOC LIMHKA ypoXXaem prca
1 3aTpatbl Ha (hopmupoBaHne 1 T 3epHa BO BCe roabl
ncecnegoBaHui 6111 B BapruaHTe nocesa CeMeHamm
obpaboTaHHbIMK 1,0 % BOAHBIM PAacTBOPOM MUKPO-
anemeHTa. C 3epHOM LMHKa BbIHOCUTCHA BGOMbLUE, YEM
C coniomon (puc. 5).

MpepnoceBHas 06paboTka CeMsiH puca LIMHKOM Mo-
BNUsiSIa 1 Ha BbIHOC a30Ta, hocdopa 1 Kanms puco-
BbIM arpoOLLEHO30M, KOTOPbIV YBENNYMICS B 3aBUCKMO-
CTW OT A03bl LIMHKA COOTBETCTBEHHO Ha 2,5 - 11,4 %,
2,3-12,3 % un 3,4 -11,9 % (pwuc. 6). bonbLiasa yacTb
asota (~ 70 %) n hoctopa (~ 80 %) BeIHOCKTCS C 3ep-
HOM. YBenmyeHne 06ecnevyeHHOCTN PacTEHUN LUHKOM
YCUNNBAET aTTpaKkLMIO 3TVX 3NEMEHTOB U3 BEreTaTB-
HbIX OpraHoB, BCNEACTBNE YEro BbIHOC C CO/TIOMOW a30Ta
Takol Xe, Kak B KOHTpoJe, a (hoctopa — MeHbLLE Ha
4,6 — 11,2 %. OcHoBHas Macca noTpebneHHoro pacTte-
Huem Kanus (81 — 82 %) cocpenoToYveHa B IMCTOCTe-
6enbHo macce. Npu nocese oboralleHHbIMU LMHKOM
cemeHamu BbIHOC Kanusi Bo3pacTtaeT Ha 5,0 — 11,9 %:
Ha 9,3 - 15,1 % c 3epHOM 1 4,1 - 11,5 % ¢ conomoia.
AHanna BbIHOCa BUOrEHHbIX 9NIEMEHTOB NMoKasan Hefo-
CTaTO4YHOE BHECEHME a30THOIrO 1 KannmHoro yaobpe-
HUs. BHeCeHHOEe X KONMYeCTBO KOMMEHCUPYET BbIHOC
asota Ha 83,3 — 90,5 %, a kanus — Ha 59,0 — 63,9 %.
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PucyHok 5. BbIHOC LUMHKa ypoXkaem puca npu nocese cemeHaMmy 060raweHHbIMU LUHKOM
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PucyHok 6. BbIHOC GMOreHHbIX 3JIEMEHTOB YpOXKaeM puca npu nocese cemeHammn o6oraileHHbIMN

LUHKOM

Ha6niogaemoe ysBenuyeHue saTtpaT Ha dop-
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2,0-3,211,9-4,4 % 1 6610 HECYLLECTBEHHBIM (PUC. 7).
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N120P80K90 ®oH + Zn, ®oH +Zn, ®oH +Zn, ®oH +Zn, ®oH +Zn,
—¢doH 0,05% 0,1% 0,5% 1,0% 1,5%
A30T (N) 18,02 17,92 18,46 18,32 18,50 18,08
docdop (P205) 8,06 8,00 8,22 8,32 8,34 8,00
Kanuit (K20) 18,98 19,34 18,86 19,82 19,58 19,58
N AsoT (N) @ docdop (P205) B Kanuii (K20)

PucyHok 7. 3atpaTtbl a3oTa, hoccdopa n kanua Ha hopmupoBaHme 1 T 3epHa rnpu nocese

o6oraweHHbIMU LMHKOM CeMeHamMu

[NoBbIweHne KO3 hULMEHTOB NCMOB30BaHMS pac-
TEHNSIMU SNIEMEHTOB NMUTaHNSA U3 YOOOPEHWI Hepas-
PbIBHO CBSI3aHO C ONTUMM3aUMen YCroBuiA NX NPOn3-
pacTaHus [8]. OgHMM 13 NPUEMOB ONTUMU3ALMN ITUX
YCNIOBUI SABNSIETCS NPEANOCEBHOE 0boralleHne cemsiH
MUKPO3/IEMEHTAMMU, K YNCITY KOTOPbIX OTHOCUTCS LIVHK.
MpegnoceBHOe oboralleHe CEMSIH puca LMHKOM Cro-
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COOCTBYET NOBLILLEHNIO KO3 PULMEHTA NCMOMNb30BaHNSA
pacTeHusiMK puca OeCTBYIOLLErO BellecTBa yaobpe-
HWiA: asoTa Ha 2,69 — 12,28 %, docdopa — 1,66 — 8,88,
kanusi — 7,68 — 27,08 %. Hanbonee nosHO NCNofb3ykoT-
CSl paCTEHNSIMU SNIEMEHTbI NMUTaHNS U3 YO0BOpeHWI Npu
npegnocesHon obpaboTtke cemsH puca 1,0 % BoaHbIMK
pacTteBopamu LUmHKa (Tabn. 3).
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Ta6nuuya 3. YBenuueHune KoadpuuneHTa Ucrnosib3oBaHUs pacTeHUsIMU puca 3/IeMEeHTOB NUTaHUSA
13 yno6peHuii Npu npeanoceBHOM oGoralieHun ceMsiH LMHKOM, %

BapuaHT A3zoT (N) ®ocdop (P,0,) Kanwii (K,0)
®OoH + Zn, 0,05 % 2,69 1,66 11,42
®oH +7Zn, 0,1 % 7,10 4,41 7,68
®oH +Zn, 0,5 % 9,58 7,64 26,92
®oH +7Zn, 1,0 % 12,28 8,88 27,08
®oH +7Zn, 1,5 % 5,79 3,06 18,33

Takum obpasom, npegnocesHoe oboratle-
Hne cemMdH punca UumMHKOM CI'IOCO6CTByeT noBbliWwe-
HUIO BbIHOCA OOAHOUMEHHOIO 3JIEMEHTA YPOXKaEM Ha
18,79 — 46,65 r/ra (8,6 — 21,5 %), a3ota — 3,23 — 14,73
kr/ra (2,5 -11,4 %), boccopa-1,33-7,10 (2,3 -12,3),
kanus — 4,61 - 16,25 kr/ra (3,4 — 11,9 %). 3aTpatbl 3TNX
3NEeMEHTOB Ha hopMUpoBaHME arpoLEeHO30M eanHIN-
Lbl ypOXKasi 3epHa 1 COOTBETCTBYHIOLLEr0 KONMYecTsa
No6o4YHON NPOAYKLUMM BO3PAaCTaloT HECYLLECTBEHHO,
a 1crnonb3oBaHne pacTeHMsIMU puca U3 yaobpeHnit
asoTa yBenu4dmeaeTcs Ha 2,69 — 12,28 %, doccopa —
1,66 — 8,88 1 kanus — 7,68 — 27,08 %.

BbiBogbl

NpeonoceBHas ob6paboTka CeMsAH puca LMHKOM
(1,0 % BOAOHbLIN pacTBOP) CONPOBOXXAAETCSH POCTOM

noTpebneHns pacteHsamMmn puca umHka Ha 19,8 %, aso-
Ta-10,3 %, docchopa - 11,1 %, kanus — 11,0 %. Mpn
3TOM CPELHECYTOYHOE (B CpeaHEM 3a BEreTaLMOHHbIN
nepviop) NornoLLeHre a3oTa Bo3pacTtaeT Ha 14,2 %, cdhoc-
dopa - 14,8 %, kanusa — 21,1 % n uuHka — 22,0 %. Mpw
onTUMM3aLMN 06eCne4YeHHOCTI PACTEHNI prUca LUHKOM
MoBbILLAETCS BbIHOC YpoXkaeM a3oTa — 3,23 — 14,73 kr/ra
2,5-11,4 %), boccopa-1,33-7,10 (2,3 -12,3), ka-
nns — 4,61 - 16,25 kr/ra (3,4 — 11,9 %). 3atpartbl aTnx
3NeMeHTOB Ha (hOpMUPOBaHKE arpoLLEHO30M eANHLLbI
ypo>Kasi 3epHa 1 COOTBETCTBYHOLLIEr0 KONN4ecTBa no-
60YHO NPOoJYKLUM BO3pacTatoT HECYLLECTBEHHO, a nC-
Nosb30BaHNe pacTeHNsIMN puca U3 ygobpeHuin azoTta
yBenuymeaeTcs Ha 2,69 — 12,28, dpoccopa — 1,66 — 8,88
n kanus — 7,68 — 27,08 %.
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B [BYX pasHblx cpefax. CeseH v Kagmuii npyumeHsan B Tpex sBapuartax (T,—0:0; T,-0,4:1; T,- 1 : 2) Mr/kr.
Cpok nocagku n KOJIMYEeCTBO Tera, MoTpebasseMoro KyJibTypou 4151 JOCTUXKEHUS] (hU3MOJI0MMYECKOM 3PeI0CTY,
6b11m padHbiMy. COIHEYHBIV CBET MOXKET SBASATHCS BaXXHbIM (DaKTOPOM, B/NSIOLYMM Ha HaKor/eHNe pacTeHneMm
TS)KEJIbIX METa/IIOB. Pe3yibTatel NCCAe[0BaHUS NoKasasu, YTO CTPYKTYPa HaKoMIeHNs 060MX 91EMEHTOB MOXET
OT/IN4aTbCs B O4HOM v TOM XXe matepuase. [10BbilleHe KOam4ecTBa y[400peHNI B MOYBE JIMHENIHO YBEANYNBaIO
U CoAep)XaHne MeTasi/ioB B 3epHE puca. VI3yqeHne pasanyHblX YacTel pacTeH i Mokasasao, YTO MeTesika SB/ISeTCs
OCHOBHbIM pPe3epBYyapoM HakorieHnss Se u Cd. PacTteHusi ¢ 60s1ee paHHUM CPOKOM 0CaAKN HaKarmBaroT 601b-
Lue cesieHa, B TO BPEMSI KaK PacTeHUs], BbICXKEHHbIE MECSILEM M03XXEe, MOrJIoLaroT 60sbLLe Kaamus. PacTeHns
pOXoAsST OCHOBHbIE (ha3bl BEreTaLumm: KyLeHne, KOoLeHne y UeeTeHne B TedeHne 20-30 gHer B 3aBUCUMOCTY
oT copTa. Ho pacteHusi ¢ no34HUM CPOKOM MOCaAKY 3aBEPLLAKT 3T ¢hasbl B TedeHne 9—10 aHe, YTO B KOHEYHOM
uTore fMPUBOAUT K MEHbLLUEMY OIJIOLLEHNIO Teraa. 9Ty BbICTPbIE NePEXO[HbIE USMEHEHWS MOrYT MPUBECTY K Ha-
KorieHuto 60s1bLL0ro Koamdectsa Cd B 3epHe puca gaxxe rnpu HUSKOM ero ypoBHe (1 v 2 Mr/Kr), 4To gesaet puc
Hebe3oracHbIM 4151 UCI10J1b30BaHWs B MULLEBbIX LIE/IsIX. YCTaHOBAEHWE ONTUMasIbHOro CpoKa BbiCaaKku paccasbl v
BIOC/IE4CTBUY NCMOIb30BaHNE B TEXHOJIOMMN BblPaLLBaHs pyca MOXET CTaTb CrIOCOOOM CHVXKEHUS MOCTYr/ie-
Hus Se n Cd B pacTteHus puca.

Knro4eBble ciioBa: aHTaroH13M, KagMuii, CeseH, TeEHAEHUMST K HaKOMIEHWIO, BereTaLnoHHbIA rnepuog, puc,
oboralleHHbIN CeIeHOM, PUCK /151 340POBbSI.

THE PARADOX IN ACCUMULATION BEHAVIOR OF CADMIUM
AND SELENIUM AT DIFFERENT PLANTING TIMES IN RICE

The synergistic effects of trace elements selenium (Se) and cadmium (Cd) are well known. But the reasons
for the trending accumulation behavior in both trace elements are under debate in the scientific community. The
present investigation was conducted to evaluate the impact of heat units on the accumulation behavior in two en-
vironments. Se and Cd were applied in three groups (T,; 0:0, T,; 0.4 : 1, T, 1:2) mg/kg’. As the time of planting
and heat units consumed by the crop to attain its physiological maturity appears to be different. The sunlight may
contribute as an important manipulating factor for the accumulation of heavy metals in the plant. The results of the
present study indicated that the behavior in the accumulation pattern of both elements appears to be distinct in
the same material. The increased fertilizer treatment in soil bulk linearly increased the metal contents in rice grain.
The studies between different plant parts disclosed panicle as the primary reservoir for Se and Cd accumulation.
The plant sown earlier accumulates more Se than Cd while the plants uptake more Cd when sown 1 month later.
The plant completes the critical developmental phases (tillering, heading, and flowering) within 20-30 days interval
depending on the variety. But the late-sown plants complete these transitional phases within 9-10 days interval
ultimately result in less utilization of heat units. These quick transitional changes may lead to the uptake of an ample
amount of Cd contents in rice grain even at a low level of Cd stress (1 and 2 mg kg''), making rice unsafe for edible
purposes. The proper time of planting could be effective in timely acclimatization of Se and Cd sequestration and
translocation in rice various components.

Keywords: antagonism, cadmium, selenium, accumulation trend, growth period, Se-enriched rice, health risks.

BBepgeHune

Puc (Oryza sativa L) sBnsieTcs OCHOBHbIM MPOAYKTOM
NUTaHns asi NONOBUHbI HaceneHusa 3emnu. [na nosbI-
LIEHNS TEXHONOMMYECKNX N NMALLEBbLIX KAYECTB 3epHa,
Hay4HOe COOOLLEeCTBO NOCTOAHHO paboTaeT Hag ynyy-
LEHMEM MONEKYNAPHBIX, FEHETUYECKUX N CENEKLMOH-
HbIX MeTofOB. KnTali — ogHa 13 cTpaH ¢ MakCUMasibHbIM
noTpebneHmem 1 NPon3BOACTBOM puca. Cnpoc Ha puc
OyneT yBenmumBaTtbesi, NOCKONbKy K 2050 rogy Hace-

fleHne nnaHeTbl 4OCTUrHeT 9,15 MunnnapooB YenoBek.
[nsa ynoBneTBOpEHUs NPOAOBOSIbCTBEHHbBIX MOTPEOHO-
CTel HaceneHns, B NocnegHne rogpl NposoanTcst buo-
oborateHne OCHOBHbIX MPOOOBOSIbCTBEHHBIX KYNbTYP
MONE3HbIMU NUTATESIbHbIMU BEWECTBaMN N MUKPO3-
nemeHTamun. TEXHONOrMYECKNA NPOrpecc NociegHnx
JIET NOMEHSAN OTHOLLEHME NoAen K NoTpebneHnto puca
C KOJIMYECTBEHHOIO Ha KayecTBeHHoe. Kpome Toro,
YCTOMYNBOE N 3HAYUTENBHOE BANSHNE MEXOYHAPOOHbIX
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CTaH4apTOB Ka4ecTBa Ha BHYTPEHHWUIA PbIHOK NPpUBEAET
K CMELLIEHMIO MPON3BOACTBA pUCa C BbICOKOYPOXKaHbIX
COPTOB Ha BbICOKOKAYECTBEHHbIE.

PacTteHuss Mo>XHO 6Guooboratlatb nonae3HbIMU MU-
KpO3nieMeHTamMu, a 3arpA3HUTENN OKPY>KaroLLel cpeabl
(noyBa, BO3AYyX 1 BOAA) MOTyT ObITb 06E3BPEXEHDI C MO-
MOLLIbIO XKMBbIX pacTeHnin. CeneH okadbiBaeT MHOXECTBO
3(pheKTOB Ha POCT 1 PasBUTUE PACTEHUIA, B TOM YUCSE
y4acTBYeT B perynsaumm )OTOCMHTESA U AbIXaHUs pacTe-
HWUIA, yMEHbLLAas NOBPEXAEHNE pacTeHN CBOOOOHbIMA
pagvikanamy U TOKCUYECKOoe OENCTBUE TAXKENbIX MeTas-
noB. OH TakXXe yBeNMYnBaeT CNocOBHOCTb pacTeHW
NPOTMBOCTONATb CTPECCY. Y pasHbiX BUOOB pacTeHui
€CTb 60MbLUVE Pa3NINYMS B MOMOLWEHUN 1 HAKOTIEHNN
ceneHa. KpectouBeTHble pacTeHnst obnafatoT OTHOCU-
TEJIbHO CUJIbHOM CMOCOBHOCTLIO K HAKOMJIEHMIO CENeHa,
3a HUMK criepytoT 6060BbIe, 3aTEM 3NaKWU.

VMimetoTcst 60MbLUME TEPPUTOPUM C MOYBaMK, 3arpsas-
HEHHbIMN KagMUeM, BCNEACTBY BbIGPOCOB NPOMbILLIEH-
HbIX NpegnpuaTHiA. Mpu BbipalmBaHu prca Ha Taknx
noysax B 3epHe HaKanIMBaeTCs KagMuii , YTO MOXXET
cTaTb NOTEHUMASNIbHBIM MCTOYHUKOM €ro MOCTYMEHNs
B nuweByto Lenb. B AnoHun (1950-e rogel) nogn ctpa-
nanv ot 6one3Hmn Mtan-utan (noTeps Kanbums B KOCTSIX,
aHEMUSI U CUJSIbHbIE MbiLLEeYHble 60MKN) N3-3a BbipaLy-
BaHNs puca B 3arpsi3HEHHOW KagMUeM NPOMBILLSIEHHOWA
BoJe. HecKonbko HegaBHMX NCCNeaoBaHnin nokasarno,
4YTO Se OKasblBaeT 3HAYNTESbHbIA aHTarOHUCTUHECKIN
ahdekT Ha abcopbLuUIo pacTeEHNSIMU pPrCa TOKCUYHbIX
TSDKENbIX METANNOB, BKtoYas pTyTb (Hg), MbiwbsK (As),
cypbmy (Sb) n kagmun (Cd). CnepgosartensHo, 61Mo060-
rallleHHne puca ceneHoM MOXXHO MCMNOoNb30BaTh Kak
CNoCob CHMXEHNst TOKCMYHOCTY kagmus (Lin et al. 2012)
N KaK UCTOYHVK pereHepawmn no4sbl.

Pa3Hoob6pasHble KnumaTnyeckue n abnoTnyeckue
hakTOpbl MOrYT N3MEHUTH HOPMaJIbHOE (DYHKLMOHUPO-
BaHVEe CENbCKOXO3ANCTBEHHbIX KyNbTyp. MHOrne 6enkum
N U3MEHEHHbIE MeTaboNNYECKIME NYTUN MOFYT aKTUBM-
poBaTbCS NPU BHE3ANMHOM U3MEHEHUN TEMMNEPATYPbI.
Kpome Toro, B3aMMogencTemne reHoTun x cpefa BAvsi-

€T Ha YPO)KalNHOCTb CEJIbCKOXO3ANCTBEHHbIX KYJIbTYP.
Bcerpa TpebytoTcs yeunnsa ans noBbILLEHNS YPOXKanHO-
CTV OCHOBHbIX MOJSIEBbIX KynbTyp. Cenekuns ckopocne-
JIbIX COPTOB MOMOXKET MOBbICUTb YPOXKaNHOCTb. BnnsHue
npexxaesBpemMeHHon 1 AUHaAMNYHOW TEMNI0BOW aHEPrnn
Ha NMLLEBON CTaTyC puca He[oCTaTO4YHO U3Y4EHO.

Llenb uccnepoBaHui

OueHunTb BANSHME TENJIOBbIX €OUHUL, HA TEHOEH-
LiMIO MOrMOLLEHMS N HAKOMIEHNS KagMus 1 ceneHa npu
0OBbIYHOM 1 NO3AHEM CPOKax NOCEBA; OLEHUTb CUHEpPre-
TU4eCKNn 3EKT CeneHa Ha CMAr4eHne NnocneacTemni
N TOKCUYHOCTb KagMust; OLEEHUTb OCOBEHHOCTIN HaKonJe-
HUSI MMKPO3JIEMEHTOB B Pa3/IMYHbIX YaCTAX PacTeEHUS
puca (ctebenb, NMUCTbs, METESIKA, LUeflyxa, CONMOMMHA,
pucOoBble OTPYOU, 3apoaplll U 3HAOCNEPM) N N3YUYUTb
3(hhEKTUBHOCTb Pa3aenbHOro BHECEHNS CENEHOCOAEp-
>Kalumx yaobpeHnin Ha pocT prca 1 NOrJIoLLEHNE KaaMust.
Takum 06pa3om, ABYMS OCHOBHbIMM NMpobaemMamu, Ha
KOTOpbIE CeQyeT o6paTuTb BHUMaHME, CTanm BOCCTa-
HOBJIEHMNE MOYBbI 1 COKPALLEHNE HAKOMEHNS TAXKENbIX
MEeTannoB B LWNNMoBaHHOM puce; 06e TpebytoT nyuLle-
ro NMOHNMaHNS HaKOMJIEHUS U NEePEMELLEHNS TSXENbIX
MeTasnsIoB B pacTeHUsX puca.

MaTtepuanbl u meTogbl

PucoBas noysa (0-20 cm) 6bina otobpaHa B nsi-
TN MecTax UccnegoBaTefibCKom 30HbI Hay4Ho-uccne-
[0BaTeNbCKOrO MHCTUTYTA puca, Cbl4yaHbCKUI Ceflb-
CKOXO3SMCTBEHHbIN YHMBEPCUTET, BaHbL3sH, HYaHay,
KuTtalickasa HapogHas Pecny6bnuka, 103,8253° BocTou-
Hon ponroTbl, 30,70254° ceBepHONM LLUNPOTHI, BbICOTA
497 M Hap, ypoBHeM Mopsi. O6pasLibl NOYBbI TLLATENBHO
nepemMeLLVBam B KOMMO3NLMOHHYIO CMECh OJ151 OLEHKN
OCHOBHbIX (PU3NKO-XUMNYECKNX CBONCTB UCCNEQYEMON
no4sbl (Tabn. 1). Noysa (10 kr) 6eina NomelLeHa B nna-
CTUKOBbIe cocyfpbl pasmepoM 28 cmx35 cmx10 cm. Puc
C BbICOKUM COAEP>XKaHNEM CefneHa Obl1 NpeocTaBeH
OEMOHCTPaLNOHHOM 62301 MeXXAyHapoLoHOro Hayy-
HO-TEXHNYECKOrO COTPYAHMNYECTBA NPOBUHLMN ChlvyaHb.
MaTepuan BbiceBanu B 2 cpoKa € pasHuuen B 1 mecsu,.

Taonuua 1. OCHOBHble (hU3MKO-XUMMYECKNe CBOMCTBA U3y4aemon No4Bbl

Moka3aTtenb CopepixaHue (Mr/Kr cyxow nouysbl)
pH 5,98
OB 32870
O6wwmin N 172
O6uwun P 1960
O6wwin Se 0,3242
O6wwun Cd 0,0912

lMpumeyarne: OB — opraHnyeckoe Belyectso, N — a3ot, P — ¢pochop, Se — ceneH, Cd — kagmuii

Ycnosus BeipalwyyBaHyis. NIMTOMHUK OblfT 3aJ10>KEH
B €CTECTBEHHbIX MOSIEBbIX YCNIOBUSIX B MEPUOL, BEreTauum
puca B BaHbL3sHe. Bce ycnoBusi (OpoLLeHNe, pbiXneHne,
BHeCceHMne yaobpeHuii, NpornoJsika), Heobxooumble Ois
HOpPMasibHOro pocTa puca, NogaepP >XKNBanncb 0o TeX
nop, NoKa pacTeHnss He JOCTUrAN dasbl 2-X JINCTLEB,
npuMepHo Yeped 40 gHel nocne nocesa. 3aTtemM pac-
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TEHUSI Nepecaxknsany B Cocyabl, No 3 Ha COCYA, YTOObI
COXPaHUTb MOBTOPHOCTN L1 MOJyYEHUsSt HAAEXKHbIX
JaHHbIX. [pegnonaranock, YTO pacTeHNs AOMKHbI YKO-
PEHNTBCS Yepes Hedesto Nocne nepecaaku, 3aTem B CO-
cynbl 6blS1 BHECEH 3K30r€HHbIV NUTaTENbHbIN PACTBOP.
YT106bI N36EXXaTh 06PA30BaHNS ANMEPOB 1 06ECTEYNTD
Nerkyto OCTYMHOCTb MUKPO3NEMEHTOB 411 PACTEHWIA
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31EMEHTbLI BHOCUN B Pa3HOE BPEMS: KaaMuii — Yepes
7 pHen nocne nepecagku, ceneH — 14 gHei. beinn npu-
HSTbl MEPbI MPEJOCTOPOXKHOCTU, YTOObI FapaHTMPOBaTb
OTCYTCTBME NMOMEX OT JOXKAA B TeveHne 48 4yacos o
1 Nocne BHECEHMS MUTaTeNIbHOro pacTeopa. PacteHus
ybupanu npu gOCTU>XeHnn dasbl MOJIHOM CNENOCT
3epHa. YpoBeHb BOAbl B COCyAax Noaaep Xmsasncs Ha
5 cM Ha NpoTs>KeHNN BCEro BereTaLumoHHOro neprnoga.

Xummkatsl. CTaHOapTHLINM pacTBop Se 6bin Npeno-
cTaBneH HaunoHanbHbIM LLEHTPOM aHanmMaa u ucrbita-
HUI LBETHbLIX METAIIOB 1 3NIEKTPOHHbIX MaTepranoB.
Vicnonbsosanu xumuyeckre coeaunHermns (Na,SeO, ans
Se n CdCl, - 2/2H,0 ansa Cd); a3oTHas K1cnoTa, XiopHas
KMCNIOTa 1 consiHasi KUCnoTa 6binn rapaHTMPOBaHHbIMN
peareHTaMu; 3T peareHTbl 6bIn 3akyneHbl y Ruijingte
Chemistry Company, YaHay, Kutari.

PacyeTbl nuTaTenbHbIX BELLECTB 6bin caenaHbl Ans:

1. PacyeTa [OCTYNHOro KofiMyecTsa paccmarpusae-
MOrO 35ieMeHTa NUTaHNS B MOJSIEKYNSPHOM (hopmMysie CO-
OTBETCTBYHOLLErO MCXOLHOrO XUMNYECKOrO COEOUHEHNS;

2. Ouenkn konnvectea Cd n Se, HeobxoaumMoro Ha
€MKOCTb;

3. OLEHKN KONMYeCTBa XUMUKATOB, HEOBXOANMbIX
OJ151 NPUrOTOBJIEHNS UCXOLHBIX PAaCTBOPOB Ha BECb 9KC-
NEPVIMEHT.

Copgepxarue ceneHa B Na,SeO,. CeneH, ncrnonbay-
€MbIll B OMNbITe, NPEeACTaBNsAN cCOO0M CENEHNT HaATPUs
(Na,SeO,). AtomHas macca Se cocTaenseT 78,91, a mo-
nekynsipHas macca Na,SeO, — 172,94. CneposatesibHo,

ncnonb3yst GopMyny, Mbl BbIMUCTUNN COoaepIKa-
Hue Se:
CopepxaHue ceneHa B coeanHeHNN:

aToMHasg mMacca Se
-100.

MOJICKYJIsIpHas Macca COCAUHCHU A

CopepxaHne Se B 11 Na,SeO, coctasnsano 456 mr,
Ham 6blla Heobxoanma KoHLUeHTpauusa Se B 1 mn pac-
TBOpa. Taknm o6pasom, mbl gobasvnm 1 r Na,SeO,
(456 Mr Se) k 456 mn gUCTUNNNMPOBAHHON BOApIl, YTOObI
pocTtuyb uenn 1 mr Se / mn.

CopgeprkaHne kagmusi B CdCl, - 2'/:H,0. Kagmui,
NCnonb3yeMblil B HACTOSILLLEM OMbITE, MPEQCTaBsAN Co-
6o cnoxHoe coeamnHerne (CdCl, - 22H,0). ATomHasi
macca Cd pasHa 112,40, a aTOMHbIN HOMep 48.
MonekynsapHasi macca CdCl, - 2'2H,0 cocTtasnsiet
228,35. CnepoBaTesnibHO, Mbl paccyuTanu cogeprxa-
Hue Cd no dopmyne:

CopeprxaHne KagMusi B COeOMHEHNN:

aromuas macca Cd

MOJICKYJISIpHaH Macca COCAUHCHUSA 100

Copepxarne Cd B 1 r CdCl, - 2/2H,0 coctaeuno
490 mr. Ham 6binia Heobxoguma KoHueHTpauuns Cd
1 mr B 1 mn pacteBopa. Takum 06pa3om, Mbl obasunim
1 r CdCl, - 2'2H,0 (490 mr Cd) k 490 mn guctunnmpo-
BaHHOW BOAbI ANnst poctmkeHus uenn 1 mr Cd/mn. 3atem
Oblna paccunTaHa KoHueHTpauus onsa 10 Kr noyBsbl, UC-
nonb3yemon B onbite (Tabn. 2).

Tabnuua 2. BapnaHTtbl 06paboTOK, UICNOJIb3yeMbiX B OMnbiTe

Na,SeO,

BapuaHTt N
P (Mr/kr!' cyxoii No4Bbl)

(Mr/kr' cyxoi no4sbil)

. 1
CdCl, - 2!2H,0 MpumeyaHue

T, — KOHTPOJIb -

- 6e3 06paboTKu

Bapwant 1 (T) 0,4

1 CpeHnin ypoBeHb CTpecca

BapwuaHT 2 (T)) 1

BbICOKWIA YPOBEHb CTpecca

O6paboTka faHHbIX. Cocyapl Obln pasMeLLeHbl B OT-
KPbITOM MOJIE C UCMONB30BaHNEM PaHOOMU3VPOBAHHOIO
nonHo6no4yHoro gusarHa (RCBD) onst nonHOM oueHKn
WHTEPaKTUBHOIO BINAHUS (PAKTOPOB OKPY>KatoLLLEeN
cpefbl Ha NUTaTenbHbIA cTaTyc puca. [Npu oCTrxeHU
hr3nonorn4eckon cnenocTn oTéupann No Tpu pacrte-
HUSI HA SKCMNEPUMEHTAIbHYIO EOVMHULY N PETUCTPUPO-
Bann AaHHble.

OnipegeneHvie rpanyco-gHev (TenaoBbIX equHULY).
'papyco-gHu — 31O 0bLee KONMYECTBO TEMJIOBLIX eaun-
HYL, NOTPEeBNAEMbIX KyNbTYPOW NMPU AOCTUXXEHUN 3pe-
noctun. CTagun pasBuTrS pacTeHns PerMcTpupoBanmcb
B MOOXOAsLLEE BPEMS, YTOObI OLEHUTb BSIHME (haKTo-
POB OKpY>KatoLLel cpefbl (0COOEHHO TEMMOBbIX €AUHIL)
Ha nuTaTenbHbIA cTatyc puca. Cpokn perncTpmposa-
JMCb s MOPGONOrnYeCcKN pasanydHblx ctagun (Ky-
weHne, 50 % konowieHne, uBeteHne, 50 % cnenocTu,
NnosiHasa cnenocTb 1 cOop yporkas), a eauHnLbl Tenna,
noTpebnsieMble copTamu puca gist OCTUXKEHUSI COOT-
BETCTBYIOLLEN CTaaum, OLEHNBANNCH C UCMOJIb30BaHNEM
dhopMyIbl ¢ HEGONbLIMMN JopaboTKaMu.

Tennosas eguHuLa:

MaKcC. CyTO4Has ¢° — MHMH. CyTO4Had ¢°
2

Temnepatypa namepsnacs B rpagycax Lienbcusi (°C),
6asoBas TeMmnepatypa 6bina yctaHosneHa Ha 10 °C.

O/IeMEeHTHbIN aHan3. DNEMEHTHbIN aHann3 Gbi
NPOBEAEH ON1s1 U3YYeHUs1 MOBUAN3aLMn U HaKOMeHUs!
KagMusi 1 cenieHa B pacTeHusix puca. Bce rugponunsa-
Tbl U 9KCTPaKTbl aHaN3MPOBaN C NMOMOLLLIO OBYX-
KaHaJIbHOro aTOMHO-(JTyOPECLIEHTHOrO aHannaaropa
(RGF-6800, Bo Hui Co., Ltd, NekunH, Kutain) gns onpege-
neHunst cogeprxkanns Se (GB-5009.93-2017). [ns onpene-
neHns copeprxaHus Cd ncnonb3oBancs atToMHO-abcop-
OumnoHHbI cnekTpodoTomeTp (ICE-3300, Thermo, USA)
(GB-5009.15-2014). NMoaroTtoBKy K aHanu3y crebnen,
JINCTBLEB 1 YacTel MeTeNIKM NPOBOANIM MO MEeTOoAY, Onu-
caHHomy Liang et al. (2018). O6pasubl pacTeHuii BbiCy-
wwmsanu, s3sewumsanu (0,1 r), nomeLwan B CTEKNSIHHbIN
cocyg, a 3atemMm 03011 B 15 Mn AnoKCnaHoro pacTseo-
pa HNO,: HCIO, (9 : 1, v/v) npu Temnepatype 190 °C Ha

—0azoBast 7°.
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anekTpuydeckol nnuTtke (EH20A Plus, Labtech, CLLIA) oo
TeX Mop, Noka pacTeop He NpuHUMan 6enbli OTTEHOK.

3atem pacTteop ynapusanu go 1 mn. NloHbl Se Ha
3TOM ypOBHe 6bIf10 Heob6xoAMMo nepesecTn ¢ Se’* oo
Se**, 4yTo6bl NoNy4UTL 06LLEe codep kaHue Se (Bce Set)
B BbIBapPEHHbIX 06pasuax.

OnpegeneHvie obLyero ceseHa. 3atemM pacLUensieH-
Hble o6pasubl pasbasnanu 5 mn pacteopa HCI: H,0
(1:1, v/v), 4TOObI CHM3NTL Se’* oo Se* ons onpene-
neHuns obuero Se. PactBop cHoBa Harpesanu npu 160
°C po Tex nop, noka oH He npuobpeTan 6esbiii OTTEHOK.
3artem pacTtsop Tpwxapl pasdasnsanm 5 % pacTtBopom
HCI n dunbTpoBann Yepes meMbpaHHyto hunbTpoBasib-
Hyto 6ymary 0,02 MKM, 4TOBbl COXPaHUTb KOHEYHBbIN
06bem 10 Mn B LEHTPUDY>XHbIX Npobupkax Ha 15 mi.
KOHe4HbI NpOodnAbTPOBaHHbIN PacTBOP aHaNN3NPOo-
Bann C NOMOLLbO ABYXKaHasIbHOro aToMHO-(yopec-
ueHTHoro aHanusartopa (RGF-6800).

Hactpoviku napametpos RGF-6800. NapameTp 3ana-
BasiCcsl ClieqytoLLM 06pasoM: BbICOKOE OTpULaTeNbHOE
Hanps>xeHne — 340 B; Tok namnel 100 MA; Temnepary-
pa pacnbineHus 800°C; BbicoKkasi TOMka, 8 MM; pacxopn
rasa-Hocutens 500 mn/MuH; pacxop, 3almnTHOro rasa
1000 mn/MVH; METOABI UBMEPEHUS, CTaHAAPTHAs KpuBasi;
YTeHue, Mnowaab NMKa; BpeMs 3agep>xku, 1 c; Bpems
4yTeHus 15 c¢; BpeMsi 3apsakm 8 ¢; pasmep Npobbl 2 M.
Copep>kaHue ceneHa (Mr/kr) paccumTbiBanu rno cnegy-
towen popmyne:

Copep>xaHue Se:

(C-C0)-¥-1000
m-1000-1000

raoe C — uamepeHHasi B obpasLe KOHLEeHTpauums pac-
TBOpa (Hr/™Mn); CO — KOHUEHTpaLUuMs MyCTON KOHTPOJb-
HoW rpynnbl (Hr/mn); m — macca obpasuos; V — obwuii
o6beM pacTsopa.

Onpegenenne kagmus. MNpouecc pasbasneHns pac-
TBopomM HCI: H,0O 6bin onyuieH. BbinapeHHbii pactBop
ob6bemoM 1 Mn pasbaensnu B Tpu pasa 5 % pactsopom
HCI n domnbTpoBanu Yepes MeMbpaHHyo OUIbTPO-
BasnbHyo 6ymary 0,02 MKM ansi COXpaHeHNst KOHEYHOr O
obbema 10 mn B LeHTpUdy>XHbIX Npobupkax Ha 15 mn.
KoHeYHbIi NpodunbTPOBaHHbIN pacTBop Obi NpoaHa-
nmsnposaH (ICE-3300, Thermo, CLLIA).

MNMapametpsbl ICE-3300 1 HacTpovViku nammsbl.
MporpammHoe o6ecneyeHne Thermo Solaar (ICE-3300,
Thermo, CLLA) ncnonb3oBanockb s aHanmsa Coaep-
»KaHua kagMunsa B o6pasue, HaCTPOKKK napamMeTpoB
Obln cnegyoWnMN: OTPULLATENBHOE BbICOKOE Hanpsi-
XeHue, 260 B; Tok namnbl 60 MA; Temnepartypa 30/bl
300 °C; Ttemnepatypa pacnbineHns 900 °C; Bbicokasi
Tornka, 8 MM; pacxop raza-Hocutenst 400 mn/MuH; pac-
xop 3awmTHoro rada 900 Mn/MyH; METOLbI U3MEPEHNUS,
CTaHOapTHasa KpuBas; YTeHne, Nnowaab nuka; Bpems
3agepxKu, 1 ¢; Bpema yteHnsa 15 c; Bpems 3apsgku
8 c; paamep npobbl 1 M.

CopeprxaHne Cd (Mr/kr) paccunTbiBanu rno crnepy-
oLen popmyne:
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Copep>xaHue Cd:
(C—-CO0)-D-¥-1000

m-1000-1000

roe C — namepeHHas B 06pasue KOHLEHTpaums pacTso-
pa (Hr/mn); CO — KOHUEHTpaUMs MyCTON KOHTPOJSbHOW
rpynnbl (HF/mn); D — KoadduumeHT pasbasneHus; m —
Macca 06pasuos; V — obwmin o6bem pacTeopa.

Du3MOSIOrNHECKNE Pas3/INgms INCTbEB. 3eNeHble -
CTbs cpesanu n nomewann B 5 % pactesop NaCl Ha
4 yaca pnga NnpeaoTBpaLLeHUst PE3KNX OCMOTUYECKNX
N3MEHeHUI. 3aTeM BCE NIMCTbA OblIM MOMELLEHbI HA K-
CTyto 6enyto Bymary 1 NpuKNeeHsl K Hel Npy NOMOLLM
MPOYHOWM KNEenkom neHTbl. [nsa cpaBHeHUs Obln Bbi-
OpaHbl pasHble NNCTbS Ha PasHbIX YPOBHSX 06paboTKu,
n BnusiHne Cd 1 Se cpaBHWAN C KOHTPOJIBHOWM FPYnMov
(kak B cocyge, Tak 1 B none) ¢ nomowbio MICROTEK
scanMaker i800 Plus. pH no4Bbl N3Mepsinv ¢ MOMOLLbIO
pH-meTpa (Accumet® AP115, CLLIA).

Cratuctnyeckui aHam3. [ns onpegeneHns cogep-
YKaHVs 371IEMEHTOB OTOMPan 06pasLibl C 2 pacTeHuin oisi
KaxK[ooro KOMrMoHeHTa (cTebnsi, MMCTLEB 1 YacTel MeTen-
K1) UCrnonb30oBanu 2 6uonornyecknx nostopa. [JaHHble
0 copgepxxaHun Se n Cd 6binn yCpeaHEeHbl 1 yKasaHbl
B Tabnmuax kak mr/kr. lNporpamma Statistix 8.1 ncnosnb-
30Banacbh Ans oueHku pasnuyun gucnepcun (ANOVA).
[ns onpepeneHns BAUSHUS, 9/1IEMEHTOB 1 COPTOB Ha
n3mMepsieMble NapameTpbl Obli NPYMEHEH NiaH OBYX-
hakTopHOro aHanmsa (co Bcemu acpekTamm napHo-
ro B3anmogencTeus). bbina onpegeneHa HaumMeHbLLAs
cylwlecTtBeHHast pasHuua (HCP) onsa cpaBHeHns cpen-
HUX 3HAYEHNI C YPOBHEM BEPOATHOCTM 95 %. 3aTtem
BbIYUCNSANN YPaBHEHWE NIMHENHON perpeccun y = ax +
b ons aHannsa koppenaumi ¢ nomoLpto Microsoft Excel
2016. Origin 8.0 ncnonb3oBancs ons rpacgun4eckoro
npencTaBfeHNs AaHHbIX.

Pe3ynbTaTtbl 1 06Ccy>XaeHne

KynbTypa prca siBNieTCA OCHOBHbIM MCTOYHNKOM
NULLI BO BCEM MI1PE, 1 ero npegHamepeHHoe 61oobo-
rawieHme nosIE3HbIMN MUKPOINIEMEHTAMUN MOXKET BOC-
NONHUTbL AeULNT NUTATENBHbLIX BELLECTB B paunoHe
YyesioBeka u XXMBOTHbIX. CTebesNb 1 NMCTbS pacTeHus
MO>XHO MCMOJIb30BaTh B KA4eCTBE KOpMa A1 XKUBOT-
Hbix. CnepoBaTenbHO, HEOOX0ANMO U3YYNTb OCOOEHHO-
CTV HAKOMJIEHNS CeNneHa 1 KagMusi B Pa3inyHbIX YacTax
pacTeHus (cTebenb, MMCTbA U METENKa). Se XOpOoLo
N3BECTEH aHTArOHNCTMYECKUM BinsiHnem npotms Cd-
NHOYLIMPOBAHHON TOKCUYHOCTU pacTeHuin. [JaHHoe uc-
cnefoBaHve HanpasfieHO Ha U3y4YeHne OCOBEHHOCTEN
HakornneHus Cd n Se. Bbino n3y4eHo BAVSIHWE TEMNOBbIX
e4MHNL, 4TOObI NPUBEYb BHUMAHNE K (h3NONOrMyYecKo-
MY BJIMSIHWIO 3MUrEHETUHECKNX (PaKTOPOB Ha TEHOEH-
LM HAKOMJIEHUSI STUX MUKPO3NIEMEHTOB B PACTEHUSIX.
Bonee Toro, 6b11 OLEHEH ONTMMabHbINA YPOBEHb YAO-
OpeHniA, NpU KOTOPOM BbipallyBaHne KybTypbl OyaeT
6e30nacHbIM Ans 300POBbS, 1 B TO XKE BPEMS MONE3HbIM
OJ1s1 MenmopaLmn noysbI.

TeHpeHuus K yBenudeHuto HakonneHusa Se n Cd Ha-
6nofanack npu NoBbILEHHOM YpoBHE yaobpeHun (T,, T,)
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Kak rnpuv 0ObIYHbIX, TaK 1 MPW NO3OHNX CPOKax nocesa
(tabn. 3). bbI10 06HAPY>KEHO, YTO METENIKM HaKanMBaroT
MaKcuMasibHOe cogep kaHne 060uxX 3IEMEHTOB, Cly>Xa
X OCHOBHbIM PE3EPBYapOM B MEPUOL CO3PEBAHNS.
MoBepeHne cTebns U IMCTLEB 0KA3aIOCh Pa3NYHbIM.
JlncTbs 6b1nmn 6oniee YyBCTBUTESIbHbI K HAKOMMEHUO
ceneHa, B TO BpeMs Kak B cTebrne 6b110 06Hapy»XeHo
NoBbILLEHHOE coep>kaHue kagmus. ViccnegosaHus
nokasanu, 4To 9K30reHHOe NMPYMEHEHNE NONE3HbIX M-
KPO3/IEMEHTOB MOXKET 3HAYMTESNIbHO YNYYLLINTb MNuLe-
BOW CTaTyC 1 (prn3nonormyeckme MyHKLUN pacTeHNiA.
Hakonnexne Cd n Se B aHgocnepme npu obpaboTke
1 (Se: 0,4 mr/kr n Cd: 1 Mr/kr) He BOCTUrI0 TOKCUYHOIO
YPOBHSI, PUC MO>XXHO UCMOMb30BaTb B MULLEBBIX LIENAX
(Npw cTaH@ApPTHOM 1 MO3OHEM MOCEBE) NMOCe nepepa-

60TKW. [Noxoxke, 4TO NpUMeHeHune ceneHa B fose 0,4 mr/
KI 3Ha4YUTESIbHO CHMXKAET TOKCUYHOCTb KagMnsi B 9H-
pocnepme go 1 Mr/kr, B TO BpeMsi kak 60iee BbICOKME
ypOBHY1 06paboTku (T,) yBenm4nBaoT Coaep)KaHme Kak
KagMus, Tak 1 cefieHa CBEpPX AOMNyCTUMbIX NPenesos,
BbI3bIBasi MMNEePaKKyMyJISLUIO 3TUX 3/IEMEHTOB B pUCE.
Jluctes v ctebnm rpynn T, n T, nokasanu nornowieHne
3NeMeHTOB B 6e30MacHOM Anana3oHe 1 MOryT UCMNOJb-
30BaTbCs B KQYECTBE KOpMa A1 XXUBOTHbIX 1 yoobpe-
Hua noys (Tabn. 3). O6paboTka Cd BbI3bIBAET HEKOTO-
pble OU3NONOrNYECKME NOBPEXOEHNS NMNCTLEB purca.
MopaxkeHne NMCTbEB PXKaBYMHOW Habnganachb npu
6onbLuom BHeceHun Cd un Se — 2 Mr/kr n 1 Mrkr cooT-
BETCTBEHHO (puc. 1). KOHTponbHas rpynna He nokasana
NPU3HaKoB CTpecca Y pacTeHuin puca.

Ta6nuua 3. CogepxaHue cesfieHa U KagMusi B pacTEeHUsIX puca npyu CTaH4apTHOM U MO34HEeM CpoKax

nocesa
KoHntpons (T) O6pa6otka 1 (T,) O6pa6otka 2 (T,)
YacTb pacTeHus CTaHJApPTHbIA | MO3JAHUA | CTAaHAAPTHbIA | MO3OHMA | CTAHLQAPTHLIA | NO3OHUNA
noces noces noces noces noces noces
Se Cd Se Cd Se Cd Se Cd Se Cd Se Cd
Crebenb 0,107 | 0,078 |0,098|0,215| 0,169 | 0,154 | 0,13 |0,414| 2,239 | 0,287 |1,136|0,369
JncTbsa 0,115 | 0,043 (0,215|0,145| 0,755 | 0,112 |0,341|0,235| 3,603 | 0,248 |1,270|0,382
MeTtenka 1,083 | 0,385 |0,627|0,786| 1,410 | 0,556 | 0,40 |1,542| 7,995 | 0,837 |3,804 (1,716
BeToukn metenkn | 0,287 | 0,125 |0,112(0,194| 0,427 | 0,148 |0,102|0,288| 1,289 | 0,215 |0,484|0,277
Jlysra 0,213 | 0,112 |0,248|0,214| 0,304 | 0,141 |0,113|0,321| 2,974 | 0,114 |0,453|0,298
Myuka 0,251 | 0,062 |0,142|0,226| 0,412 | 0,109 |0,242|0,415| 2,316 | 0,210 {0,874 0,362
3apogpblLl 0,178 | 0,043 |0,084|0,098| 0,115 | 0,09 |0,196|0,346| 1,136 | 0,162 |1,369|0,318
BHpocnepm 0,103 | 0,044 |0,041|0,054| 0,152 | 0,068 |0,091|0,172| 0,279 | 0,136 |0,624|0,461
Obuee
copep kaHue 1,255 | 0,506 {0,940|1,146| 2,334 | 0,822 |1,211(2,191|13,837| 1,372 |6,267 | 2,467
MEeTannoB

lpumeyarne: T, - ecTeCTBEHHbIE M04BEHHbIe ycosus; T, — Se — 0,4 Mr/kr, Cd - 1 mr/kr; T,- Se - 1 mr/kr, Cd - 2 mr/kr

Bbino obHapy>XeHo, YTO MEeTESNKM MOrfoLwaT MaK-
cmManbHoe KonmyecTso Se n Cd, npu co3pesBaHun Kak
npu CTaH4apTHbIX, Tak 1 NpY NO3LHUX CPOKax Nnocesa
(nocapgkw) (Tabn. 4). YTobbl nccnenoBaTb KaXKablil KOM-
MOHEHT METEJIKW, Mbl OTLAENNSIN OT HEE 3epHa U N3YUnnn
BETOYKMU. [Nocne 3Toro 3epHO pas3genmnm Ha 4 KoMno-
HeHTa: Ny3ry (LBETKOBbIE YELLyW), MOBEPXHOCTHbIE C/ION
3epHOBKM (MeprKapn 1 cemeHHas 060M104Ka), 3apoablLL
1 aHgocnepm. Onsa KaXKaoro n3 H1x 6b1i1o onpeneneHo
copepxxaHne Cd n Se, 3aTem 6bI10 NPOBEOEHO CpaB-
HEeHne MexXxay pasHbIMU YacTaMu puca, 4Tobbl ycTa-
HOBUTb B3anMMOCBSA3b (Tabn. 3, puc. 2). BeisBneHo, 4To
HambonbLlee KONMYeCTBO CefleHa U KagMunsi cogepkat
pucoBbIe OTPYOU, LEyxa 1 BETOUYKN METENKN. B KOH-
Tpone copeprkaHue Se B 3apofbille 1 dHOocnepme,
COOTBETCTBOBAJIO HaLMOHaIbHOMY CTaHOapTy puca,
oboratleHHoro ceneHom, To ectb 0,04-0,30 mr/kr
(GB/T 22499-2008) npu eCTECTBEHHBIX MOYBEHHBIX YCIIO-
BusiX. B no3gHeM nocese puca pasnuyns B HaKOMIEHUN
kagMus Obinn HesHaunTenbHbIMK. Cogep kaHue KagMmus

B 9HOoOCcnepMe 6blf10 HMXKE JOMYCTUMbIX CTaHOAPTOB
0,2 mr/kr (GB 2762-2017) (T,n T,).

CpoKun nocagku CUbHO BANSAIOT HA HAKOMJeHnE
KagMus Npu 0QMHAKOBOM €ro COAep >XaHun B No4yBse.
B3anmopgencTteune ncnonb3yemMbix yoobpeHur, cpoka
nocesa 1 NOrMOLLEHUSI ANIEMEHTOB MOXXHO YBMOETb B Ta-
6nuue 4. Bpep puca gnis 300poBbs YBEMYMBAICA NPU
MoBbILLEHHO fo3e yao6peHuii (T,), MOCKOMbKy coaep-
>xaHne Se n Cd npesbiwano ctaHgapTbl. YTo6bl CHU-
3uTb cogep>kaHne Se n Cd oo 6e30macHOro ypoBHs,
pekomeHayeTca wnngoska puca. Npy no3gHem nocese
1 MOBbILLEHHON fo3e yaobpeHun (T,) B 3epHe Hakmn-
BanoCb TOKCU4YHOE KoamndecTBo Cd, 4TO genano ero
onacHbIM gnst Ans ynotpebneHus B nuily. PeaynbTtathl
nokasasnu, 4TO PUC MOXXET BblIAEP>XXMBaTb CPenHUIA ypo-
BeHb cTpecca (T,) 1 He HakanMBaTb B dHAOCNepMe
N 3apOofblLLE CefleHa N KagMu1si B KOJTIMYECTBE MPEBbI-
watoLem 6e30nacHbIl YpoOBEHb NPU CBOEBPEMEHHOI
BbICa[iKE PaCTEHWIA.
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Ta6nuua 4. AnsaiiH gByxchaKTOpHOro aHanusa (B3saumogencTeme Bcex BO3MOXXHbIX MonapHbIX
KOMOUHaLMiA)

B3ammonen- | oo o6enn | Muctes | Metenka | SETOHKY Nysra | Myuka Sapo- IH-
cTBUE MeTeNKu ObllW | gocnepm
Cpok nocesa x CTpecc
INC x Se 0,4542 0,627 1,723% 0,232 0,271° 0,419° 0,5492 0,2522
CC x Se 0,838° 1,491 3,479% 0,667 1,163¢2 0.993° 0,4762 0,1782
MNnC x Cd 0,173 0,254° 1,348 0,2532 0,277° 0,334° 0,254° 0,229°
CCx Cd 0,3332 0,134¢ 0,593¢ 0,163 0,122° 0,127°¢ 0,098¢ 0,082°
O6paboTka x cTpecc
T,xSe 0,102° 0,1652 0,830° 0,199° 0,23072 1,5952 0,131° 0,072¢
T,xCd 0,146 0,094¢ 0,585 0,159 0,1632 0,144 0,071° 0,049¢
T, x Se 0,149 0,5482 1,075% 0,264 0,208? 0,3272 0,155° 0,122b¢
T, x Cd 0,284 0,174P 1,049% 0,218z 0,2312 0,2622 0,218° 0,120¢°
T,x Se 1,6872 2,4652 5,8992 0,886° 1,713¢2 0,196° 1,252 0,4522
T,x Cd 0,328 0,3152 1,276% 0,159 0,2062 0,286 0,240° 0,298
CO 0,229 0,516 0,921 0,128 0,589 0,290 0,0566 0,037
HCP,_, 0,985 2,221 3,9636 0,554 2,5353 1,249 0,2435 0,162
OhdekT B3anmopencTaus
Cpok nocesa x . N . " . N
CcTpecc ns ns
O6paboTka X N N N N N N
cTpecc ns ns

lNpumeyarme: INC n CC 0603Ha4aroT Mo3[HUIA M CTaH[aPTHBINA CPOK nocesa cooTBeTcTBeHHO, T,~ 0, T, - (0,4 +1), T,— (1+2)
0603HayvatoT Mr Se + Cd Ha kr'. 3Ha4yeHUs, KOTOpble HE UMEKT OAMHAKOBbIX BYKB B CTO/OLE, 3HaYUNTESIbHO Pa3/IN4yaroTCs
npuv p < 0,05; * 0603Ha4YaeT 3HaYUTENIbHbIE Pa3/INyus, NS — HeaHaunTesbHble. CO — cTaHgapTHas owwmbka, HCP (0,05) — Haun-
MeHbLLas CyLLIECTBEHHas pasHuya C ypOBHEM BEPOSITHOCTU 5 %

Cd 2 mg/kg + Se 1 mg/kg Cd 2 mg/kg

Field material Control Pots material Control

PucyHok 1. Buaumbie nuameHeHus npu o6paboTke cenieHOM U KagMuem
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I - rpoueHT (T,), 1 - npoueHT (T,), E=E - npoueHT (T,), ® — cogepxxarue (T ), A - cogepxxarve (T,), m — cogqepxarue (T,)
PucyHok 2a - d. CpaBHeHue nornoweHuns pucom Se u Cd npm pasHbix ypoBHsix o6pa6oTku (T, T,, T,)
1 pa3HbIX CpoKax noceBa (CTaHAAPTHbINA U NO34HUIA)

lpumeyarne: T, (ecTecTBeHHbIE NOYBEHHbIE YC10BUS), 06paboTka 1 (Se, 0,4 mr/kr'; Cd, 1 mr/kr’), obpaboTka 2 (Se, 1 Mr/kr;
Cd, 2 Mr/kr). Kaxgbiii pUCYHOK — 0Cb X — CpaBHeH1e KOMIMOHeHTOB pacTeHus; OCb Y (crieBa) — obLyuii npoueHT (Se/Cd) B T,
T, u T, (0bosHa4qeH ructorpammon); Ock Y (cripaBa) — ¢hakTuqeckoe cogepxarHue Cd n Se HaKkornieHHoe B PasHbIX HacTsx

pactenusi npu T, T, n T, (0603Ha4eHO /uHnel TpeHaa)

Ta6nuua 5. KonnyecTBo gHel v TENIOBbIX eanHny, Heo6Xxo4UMbIX pucy ansa goCTnXXeHusd onpeneneHHon

c¢hasbl
Crpec- 50 % 50 %
Mepe- coBas Kyuie- LiBeTe- Cne-
Cragusa Moces BbIMETbI- cneno- Y6opka
capgka o6pa- Hue Hue NoCTb
BaHUA cTn
6o0TKa
Lata npn
cTaHpapT- 13.04 23.05 05.06 17.07 10.08 | 16.08 | 20.08 30.08 07.09
HOM nocese
Data npwn
no3gHem 12.05 02.06 27.06 12.08 17.08 | 21.08 | 29.08 09.09 14.09
noceBe
Crangap- OHu 40 52 94 119 125 129 140 146
Hblid moces | LETVIOBBIE | 450 575 1207 | 1651,5 | 1753 | 1818,5 | 1994 | 2068,5
eanNHNLbI ’ ’ ’
Mosanui Y 21 46 92 97 101 109 120 125
noces Tennosbie | 459 5 489,5 1174 1258 1326 1469 | 1666,5 | 1753
egnHnubl ’ ’ ’

Kak BuaHo 13 Tabnuubl 5, TENN0BbIe eAnHNLLbI, MNO-
TpebnsieMble PUCOM ANA OCTUXKEHNS CTAOuK KYLLEHNS,
He CUJIbHO pasnuyanicb Npy CTaHOAPTHOM 1 MO3OHEM
CpoKax nocesa 1 BbICafKM pacTeHuii. B To Bpems Kak

cnenyowasa nepexogHasa gasa (50 % BbiMeTbIBaHUS)
B rpynne no3gHero nocesa 06bI4HO HAYMHAETCA HAMHOMO
paHbLLUe, YeM B rpynne ctaHgapTHoro. CnenoBaTenbHo,
KONMMYECTBO NOTPEONSEMbIX TEMOBbLIX EAVNHNUL, HE OON-
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HaKOBO AJ1s1 MPOX0XKAeHNS Kaxkgon dasbl (Tabn. 5).
PacTeHnst Ha No3gHem nocese Nosy4aroT MeHbLLIE TEMO-
BbIX €OMHUL, 08 OOCTVDKEHNS CBOEN (PU3NONOrMHECKON
3penocTn, YeM pacTeHMs C MOCEBOM B CTAHAAPTHbIN
CpOK. Koim4ecTBo TEMNOBbIX EANHNL, N3PaCX0A0BaHHbIX
npwv No3gHem nocese, coctasusio 1666,5 B nepuog co-
3peBaHusa 1 1753 0o ybopku, B TO BPEMS Kak pacTeHus,
C NMOCEBOB B CTaHAAPTHbIE CPOKU, NOTPebNsann Takoe
XKe KONMNYEeCTBO TEMNOBbIX eanHu, npu 50 % BbIMETbI-
BaHUM 1 CTaauun LIBETEHUS COOTBETCTBEHHO (Tabs. 5).
e n ero konnery onpegenunn BANSHNE TpaHcnmpa-
L1 KOPHE 1 NNCTbeB Ha nornoLleHne Cd npu pasHoi
Temneparype B nepuog Beretauum. ABTOpPbl yCTaHOBWN,
YTO MOBbILLEHVE TEMMEPATYPbI CMOCOOCTBYET Hakomne-
HUIO KagMus B noberax n KopHAX. OHY NPULLAN K BbIBO-
4y, Y4TO NpY NOTEMIEHNN MOXET YBEMYUTBECS NoWaab

NMOBEPXHOCTU KOPHS, Er0 aKTVBHbIE Y4aCTKN U YPOBEHb
nornoweHns Cd, a Takxxe yBeNMYUTbCHA TpaHCnnpauus
JINCTLEB; ClefoBaTesbHO, NOBbILLEHHAs TPaHCIoKaums
Cd oT KopHel kK noberam MO>XXeT CTaTb BO3MOXXHOIA.
OpHako npu NO3QHUX CpoKax nocesa NoTensieHne Mo-
XKET cnocobcTBoBaTh BLICTPLIM (PV3MONOMUYECKM U3-
MEHEHUSIM B paCTEHMM, 1 OHW 3aBepLUatoT hasbl CBOEro
passuTus beicTpee. CnegoBaTenibHO, NOBbLILLEHHOE MNO-
rNOLLEHNE S/IEMEHTOB 13-3a ONpefeNieHHbIX huanoso-
rMYECKNX UBMEHEHUI B paCTEHUSIX, BEPOSITHO, MOXXET
NPOXOAMTb Ha ypoBHE KopHel. CTpeccoBas 0b6paboT-
Ka BbI3blBasia NOAKMCIIEHNE NMOYBEHHOIO pacTBopa,
OCOBEHHO B HKHEM crioe no4Bbl (20 cMm) (Tabn. 6), 4To
CNocobCTBYET NHTEHCMBHOMY MOTJIOLLEHUIO PACTEHU-
AMUN KagMus.

Ta6nuua 6. pH nouBbl Npu cTpeccoBoit 06paboTKe Ha pa3Hol rMy6uHe

BapuaHT Cny6uHa
10 cm 20 cm
T, (KOHTPOSIb) 5,86 6,21
T, 5,54 6,35
T, 5,23 5,63

Mpumeqarne: T, — ecTeCTBeHHbIe NO4YBeHHbIe ycious; T, — Se — 0,4 mr/kr, Cd — 1 mr/kr'; T,— Se — 1 mr/kr’, Cd — 2 mr/kr’

YBenuyeHne Kkonum4ecTtsa ygobpeHuin B noYse nMHeR-
HO YBENNYMBAET COAEP>XKaHNE MeTasna B pPUCOBOM 3ep-
He, O YeM CBUOETENBCTBYET CUJIbHASA NINHENHAsA CBA3b
(R, =0,82:0,99) OoT no4Bbl K KOPHSM (purc. 3a) 1 OT
KOpPHel K HellenyweHHomy pucy (puc. 3b) cooTBeT-
CTBEHHO. AHaNOrM4yHbIE NCCEQOBaHNs, NokasasLume,
4YTO KOHUeHTpauus Cd B noberax pacTeHuii MMHENHO
YBENNYNBAETCS C YBEJIMYEHNEM Ero COAepPKaHmns B NoY-
Be, Oblny npoBeaeHsbl Peng et al. (2009). PacteHne puca
WHTEHCVBHO M3BMEKAET 3TN 3JIEMEHTbI U3 MOYBbI 1 Ha-
KanamBarT X B IMCTbSIX N MeTesikax. MakcrumansHoe
KONMNYECTBO KaaMUs 1 CeneHa B MeTENKax Hakanvea-
eTCs NP SOCTUXKEHUN PU3NONOrNYECKOI 3PENOCTH.
CpaBHeHue conepxaHnsa Cd n Se B BereTaTUBHbIX Op-
raHax pacTeHusl puca nokasasno, YTO JINCTbS ABMATCS
OCHOBHbIM MCTOYHNKOM HakomeHust Se npu 060mx cpo-
Kax nocesa (CTaH4apTHOM U MO3OHEM), B TO BPEMS Kak
cTebesib CNY>XUT OCHOBHbIM XpaHuanem Cd (puc. 2).
Korpa yposeHb cTpecca nosbiwaetcs (T,), conepxa-
Hre Cd n Se yBennynBaeTCs BO BCEX YACTSAX PaCTEHUI.
TeHAeHUMst HaKoMNeHNs KagMusi CMELLLaeTCsl OT Bere-
TaTUBHbIX OPraHOB PacTEHUS K PenpoayKTUBHbLIM Mpu
MOBbILLIEHUN YPOBHS TOKCUYHOCTM B rpyrnne No3gHero
nocesa (Tabn. 4). B rpynne ctaHgapTHOro nocesa Se
n Cd 66110 6onbLLUe B 1y3re , 3a HEM cnegoBani NMCTbs
1 My4Ka, HO OblI0 OBHapPYXeHOo, YTO coaep kaHne Se
6bI71I0 MakCMMasibHbIM B NINCTBSAX, 3a KOTOPbIMY CliefoBa-
JIN YaCTu METENKM (LBETKOBbIE Yellyn 1 My4dKa) (puc. 2a).
BbonbLlue Bcero Cd copeprxanoch B cTebne, 3aTem crie-
[0oBasi BETOUKM METESIKN U prUcoBas My4dka (puc. 2b).
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OTO MOXET 6bITb CBA3aHO C akTMBaLMeE HEKOTOPbIX
TUNOB 6ENKOB B pacTeHnsiX. AHaNorMyHas TeHaeHUns
oTTOKa U BblaeneHns Cd Habnoganack B BETOYKAxX Me-
Tenkn n ctebne ns-3a aktmsauum edeHCcnH-NogobHoOro
6enka (CAL1). NMpoTnBononoxHoe NoBefAeHve Habnoaa-
JIOCb CO CcMeLleHnem cogep>kaHus Cd oT BeretaTBHbIX
K PENpPOQYKTVBHbIM OpraHam pacTeHuin, korga cogeprka-
HVe MeTasnna Habnganich B rpynne no3gHero nocesa
(puc. 2c¢, d). BbI1o 06HapY»XEHO, YTO copep KaHne 060-
NX 3NIEMEHTOB ABNAETCA MaKCMalibHbIM B 3ap0oblLlax
(T,), 3aTem cnemytoT IMCTbsA U CTEONN, B TO BPEMSI Kak
coeprxaHune ceneHa 60sblUe BCEro B INCTbSX, 3aTEM
cnenyroT 3aponbiw u ctebens (puc. 2c¢). OgHako co-
oTHoweHne Cd ykasblBaeT Ha TO, YTO PUCOBbIE My4Ka
1 cTebnn MMEKT NoYTY oaMHaKoBoe copepxkaHune Cd
B HIX, 3aTeM CNepyoT 3apoppill 1 dHpocnepm (puc. 2d).
OTO MOXET ObITb CBA3AHO C aKTUBaLUMEN YyBCTBUTESb-
HbIX K OKpY>KatoLLIEn cpefe reHoB, CBA3aHHOW C PE3KUMN
NepexoaHbIMU N3MEHEHVSIMI B POCTE PacTeHUn, apdekT
KOTOPbIX YBENNYNBASICS C NOBbILLEHEM TEMMepaTypbl
Ha NO3QHMX CTaamMaX PenpoayKuun. 3Tu bbICTpble N3Me-
HEHVs1 B pasBUTUM MOIYT CNocoBCTBOBaTL NOCTYMIEHUIO
KagMusi B puc, 0COBeHHO B rpynne no3gHero nocesa.
[Moxoxe, YTO ceneH He 0Ka3blBaeT CUHEPreTMHECKOro
ahbekTa Ha HaKOoMJIeHNEe KaaMuist MPU NMOCEBE B pa3Hble
NPOMeXXyTKM BpeMeHn. CKopee Noaxoasiuee Bpems no-
ceBa N afjeKBaTHOE MCMNOb30BaHNE TEMMOBbIX EOUHNL,
NMOMOratoT PACTEHUIO B N30SLMN KaOMUS U CBOEBpPE-
MEHHIO NCMOJIb30BaHUA 11 HAKOMJIEHNS CENeHa.
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PucyHok 3a, b. JiuHeliHas cBA3b MeXXAy pa3HbIMU KOMMOHEHTamu puca, o6oraweHHoro ceneHom (5097B)

lNMpumeyarme: ocb OX (cneBa) — KoHueHTpaumsi Cd n Se B cocynax (Mr/kr); oce OY (cneBa) — KoHUeHTpaLmsi obLyero rnorso-
LLYeHUST 2JIEMEHTOB KOPHSIMU (Mr/kr); ocb OX (cripaBa) — KOHUeHTpaLmsi OBLLEro roroLeHUs 91eMEHTOB KOPHSIMU (MI7/KT),

ocbk OY (cnipaBa) — KoHUeHTpayysi 00Lyero HakomniaeHNs 3/IEMEHTOB B HELL/TIMOBaHHOM puce (Mr/Kr)

BbiBogbl

[MpoCTpaHCTBEHHO-BPEMEHHOE BO3AENCTBME COJN-
HEeYHOrO CBETA Ha 9KCMPECCUOHHbIE USMEHEHNS pac-
TEHUSI NOKA3asio, YTO MMMYHHbI OTBET 1 CNOCOBHOCTb
pacTeHust cnpaBnATbLCA C abUOTUYECKUM CTPECCOM
(OCOBEHHO C TSXXENbIMU MeTanamun) 3aBUCAT OT afeK-
BATHOIO UCMOJIb30BaHNS TEMOBbLIX €OUHNL, U CBOEBPE-
MEHHOW akkMmMaTusaunn. PasHoe Bpemsi nocesa Mo-
XKET MPUBECTU K Pas3NnymsiM B HAKOMJIEHUN METaS1JIOB.
Bpemsi noceBa MOXET 6bITb 3hPEKTNBHBIM CMOCOO0OM
B CEKBECTpaLMM KagMunsi U ero nepemeLLeHnn no go-
aMe. MHOronoKaumoHHbIe OMbITbl U OMNbITbl C Pa3HbIM

BPEMEHEM NOCeBa CriedyeT NPOBOANTL B MOMEBbLIX YC-
NOBUSAX, YTOObI MONHOCTLIO OLEHNTL MaHUMYISLIMOHHBIN
3P PEKT N3MEHEHUI HA MONEKYNSPHOM YPOBHE 1 ApY-
rme anureHeTundeckne a@eKTbl Ha NULLEBON cTaTyc
pacTeHui.
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r. KpacHogap, Poccus

3®OEKTUBHOCTb MPOTPABUTEJIEWU BUTAJIOH, KC U KJIAZ, KC
HA O3UMOM MNMWEHULE NPOTB CEMEHHOU N NOYBEHHOU UHO®EKLINN

[ony4yeHve BbICOKUX ypoXxxaeB O3UMOV MLLUEHULbI HE MPEACTaBASeTCs] BO3MOXHbLIM 6e3 1UC0b30BaHUs a¢h-
PEKTUBHbLIX MPOTPaBUTenen. Liesbto HacToSLYMX NCCE0BaHWI IBUIOCE U3Y4YeHNe a(hHEKTUBHOCTY ABYX COBPEe-
MeHHbIX rpoTpasutener (ButanoH, KC npu Hopme nipumeHeHus 2,0 a/T u Knag, KC npu HopMme npuMeHeHus
0,5 51/T) NIPOTUB KOMIJIEKCA CEMEHHOW M MOYBEHHOW MHGEKLMM B YCIIOBUSX LEHTPASIbHON arpPoKINMaTn4eCKom
30HbI tora Poccun. ViccnenoBarHusi bbiv rposeaeHsl B 2018 — 2019 rr. Ha onbiTHOM rnone ®F6HY BHUWE3P ¢ vc-
10/1b30BaHNEM OBLLENPUHSATLIX PUTONMATOSIOMMYECKUX Y CTATUCTUHECKMX METOLZOB. [1pOTUB CEMEHHOM MHGDEKLIMM
achpexkTuBHOCTL npoTpasuTens ButanoH, KC coctaBuna 93 %, Knag, KC — 79 % npu ob6LLe nopaxeHHOCTU
CEMSIH nLueHuLbl 03uMovi copTa KpacHogapckasi 99 — 49 %. [poTuB KOPHEBLIX MHWIEN (hy3aprO3HON STUOI0M N
B ba3y OCEHHEro KyLLeHWs npu pasBuTum 601e3HN B KOHTPosie (6e3 06paboTku) 4,0 % a¢hheKTBHOCTL coCTa-
Buna 100 % (ButanoH, KC) n 84,4 % (Knag, KC); B ¢ha3y BECEHHEro KyLLUEeHUS rpuv pasBuTum 6OI€3HU B KOHTPO-
e (6e3 obpaboTku) 6,5 % — 82,9 % n 76,2 %; B cha3ly MOJIOHHO-BOCKOBOWV Ce/I0CT 3epHa Mpu 3Ha4YNTEIbHOM
pasBuTn 60se3HU B KOHTposie (6e3 0bpaboTku) 28,5 % — 53,0 % n 47,0 % coOTBETCTBEHHO. SHEKTUBHOCTL
npoTpaBUTENEN MNPOTUB TBEPAON U Mbl/IbHOW ro/10BHU coctasuna no 100 % npu nopaxeHuy B KOHTpose (6e3
obpaboTkm) — 10,5 % n 2,0 % coorBeTcTBeHHO. Oba npenapara obecredyniv BbICOKYIO MPUbaBKy ypoXKariHOCTU
03UMOU MLLUEHULbI, KOTOpasi cocTaBuaa 25,9 % (15,0 u/ra) B BapuaHTe ¢ npoTtpasuTesem ButanoH, KC n 25,2 %
(14,6 u/ra) — Knag, KC.

KnroueBble crioBa: o3umasi rueHvya, npoTPaBUTENY, CEMEHHas WHEKLUUS, KOPHEBbIe FHWAY, TBEpHas
Y MblSIbHas FOJI0BHS, 9((EKTUBHOCTb.

EFFECTIVENESS OF VITALON, CS AND CLAD, CS PROTECTANTS ON WINTER WHEAT
AGAINST SEED AND SOIL INFECTION

Getting high yields of winter wheat is not possible without the use of effective dressing agents. The aim of these
studies was to study the effectiveness of two modern dressing agents (Vitalon, KS at a rate of 2.0 I/t and Klad, KS at
a rate of 0.5 I/t) against a complex of seed and soil infections in the central agro-climatic zone of southern Russia.
The studies were carried out in 2018 — 2019 on the experimental field of the FBSSI AIBPP using generally accepted
phytopathological and statistical methods. Against seed infection, the effectiveness of the dressing agent Vitalon,
KS was 93 %, Klada, KS — 79 %, with a total infection of seeds of winter wheat varieties Krasnodarskaya 99 — 49 %.
Against root rot of fusarium etiology in the phase of autumn tillering with the development of the disease in the
control (without treatment) 4.0 % efficiency was 100 % (Vitalon, KS) and 84.4 % (Klad, KS); in the phase of spring
tillering with the development of the disease in the control (without treatment) 6.5 % — 82.9 % and 76.2 %; in the
phase of milky-wax ripeness of grain with significant development of the disease in the control (without treatment)
28.5 % — 53.0 % and 47.0 %, respectively. The effectiveness of dressing agents against loose and dusty smut was
100 % each with a lesion in the control (without treatment) — 10.5 % and 2.0 %, respectively. Both preparations
provided a high increase in the yield of winter wheat, which amounted to 25.9 % (15.0 c/ha) in the variant with the
dressing agent Vitalon, KS and 25.2 % (14.6 c/ha) — Klad, KS.

Key words: winter wheat, dressing agents, seed infection, root rot, loose and dusty smut, efficiency.

BBepgeHune

KopHeBble rH1AN 3epHOBbLIX KYJIbTYp — onacHoe
3aboneBaHune, Bbi3biBAEMOE KOMMIEKCOM rpnbosB,
B KOTOpPbLI BXOOAT NpencrtaBuTenu ponos Bipolaris,
Fusarium, Pythium, Cercosporella, Gaeumannomyces,
Microdochium. OgHako 6onee LIMPoKOe pacnpocTpa-
HeHVe NPUobpenn Takne KOPHEBbIE MTHNW, Kak dy3a-
puo3Has, LepKocrnopenesHasl, reJlsMMHTOCNOPUO3Has
n odmobonesHas [5, 6, 8, 26]. Hemobop ypoxkast oT Kop-
HeBbIX rHUNen exxerogHo gocturaeT 30 %, a B annduTo-

TUIHBIE rogpl NoTepu cocTasnsaoT 0o 50 — 60 % ypoxkast
[7, 20]. BnaronpusiTHbIE YCNOBUA 15 Pa3BUTUs 6ones-
H1 — Temnepartypa no4sbl +13...4+20 °C 1 BNaXKHOCTb
noyssbl 40...80 %. CunbHee nopaxkaoTcst ocnabneHHble
pacTeHNs C MOHUXXEHHbIM TYPropoM KJIETOK, a TakxXe
NnoceBbl B CEBOOOOPOTAX C BbICOKVM HACbILLIEHWEM 3ep-
HOBbIMY 3nakamu [12]. KopHeBble rHuv pacnpocTpaHe-
Hbl BO BCEX paiiloHax BO3AeSbIBaHUS 3€PHOBbLIX KYJSIbTYP.

"0NI0BHS NLEHNLbI OnacHoe 3aboneBaHne Kosoca
nLeHnLbl, KOTOPOe NMEET LLUMPOKOe reorpadguryeckoe
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pacnpocTpaHeHne. TBepaas, unm BOHOYas rONOBHS,
BCTPEeYaeTCH NPaKTUYECKN BO BCEX 30HAX BbipallBa-
HWs NweHnubl B Poccnn, HO Hanbonee BpegoHOCHa Ha
03UMON nweHnue B HevepHo3emMHom 3o0He Poccun, Ha
CeBepHoMm KaBkase, Ha YKkpaunHe (oBa Buga rpmbos:
Tilletia caries (DC.) Tul. (cwH. T. tritici Wint.) n T. laevis
Kuehn. (cuH T. foetida (Wallr.) Liro)), 3anagHon Asnn,
CesepHon Adpuke, KaHage, CoegmHeHHbIx LLITaTax
n CoegunHeHHom KoponescTse [27, 28]. Bone3Hb ocTta-
€TCs cepbe3Hon npobnemoin, ocobeHHO B CeBepHoI
Adpuike n 3anagHoi Asnm [29]. BHeluHe 6051e3Hb nLle-
HYILIbI NPOSIBNISIETCS B MOPaXXEHUN KONTOCLEB, rAe BMECTO
3epeH 00pas3yoTCs FOJIOBHEBbLIE MELLOYKU, NI COPYCh,
HanoJsIHEHHbIE MacCOl TENIMOCNOP, U3AALWNX PESKINIA
cenepoyHbIN 3anax 1U3-3a NpUCcyTCTBUSA TPUMETUIAMIHA.

MbinbHas ronosHa Ustilago tritici Jens. BCTpevaeT-
cs1 Be3ae, roe nponspacTtaroT 3epHOBbIE pacTUTENb-
Hble KynbTypbl: B Poccun, Hoson 3enangun, CLUA [30].
3apaxeHue NweHnLbl NblfIbHOM FOIOBHEN NPOVNCXOANT
BO Bpem4 LBeTeHus. [posBnseTcs B nepmnog KonoLue-
HWS B BUAE TUNNYHOMO MbIISLLEro rOfIOBHEBOrO KoJsloca.
HenoBpeXxaeHHbIM OCTaeTCA TONbKO CTEePXKEHb [18].

B KOro-BocTtouHom KasaxctaHe B 2015 - 2017 rr. Ha
npoussoacTaeHHbIx nonsix TOO YHIL, «baiicepke Arpo»
n3yyanu BPegoOHOCHOCTb KOPHEBOW MHUN Ha O3MMO
N SSPOBOW MLUEHULIE N 3apa>KeHHOCTb NoYBbl Bipolaris
sorokiniana Ha eCcTeCTBEHHOM UHMEKLMOHHOM (DOHeE.
YcTaHOBMAN, YTO BbICEB MLIEHNULbI MO MLWEHWLE X MO
AYMeHI0 2 — 3 roga nogpsan NpuBoANna K NPOSIBEHUIO
60onesHu ¢ bannom 3, ypoxkanm npu 3TOM CHUXKaNCs Ha
9,56-21,819,7 - 23 %, cootBeTcTBeHHO [10].

Ha Tepputopun AsepbangykaHa B pesynbtarte gu-
TOCaHUTapHbIX HabnoaeHun LleHTpa 3awuTel pac-
TeHun LLIeknHcKoro panoHa 6b110 YCTaHOBMIEHO, YTO
B 2013 rogy Ha noceBax 03UMOW MLLEHULbI N0 NPUYK-
He KOpHeBbIX rHunel B 15 — 20 %, a nHorga n B 50 %
pocTKax obpasoBanoch paspexxeHue [14].

Dy3aprNO3HO-TENBMUHTOCNOPUO3HBIE KOPHEBBIE MHU-
1 ¢ npeobnagaHnemM BUOoOB Fusarium BCTpeYaroTcs
B LleHTpanbHo-YepHozeMHoM 1 CeBepo-KaBkasckom pe-
rmoHax, rpub Bipolaris sorokiniana o6Hapy>XnsaeTcs npe-
NMYLLIECTBEHHO Ha SPOBbIX KyNbTypax B HevepHo3emMHon
30He (Ceepo-3anagHhiii, LieHTpanbHbii, Bonro-Batckuii
pervoHbl) [31, 32].

B 2007 r. B Omckon n Hosocubunpckonm obna-
CTAX OTMeYeHa NMopa>KeHHOCTb KOPHEBbIMU FHU-
namun (Helminthosporium sativum, Alternaria spp.,
Fusarium spp., Pythium spp., Rhizoctonia spp.), KoTopas
exxerogHo coctaenseT 15 - 25 %. OTmevaeTcsa HapacTa-
HUe pas3BuTNSA pasHblx BUAOB Pythium. MNoTepu ypoxkas
3epHa nweHunubl B 2009 — 2010 rr. coctaBunm 10 — 20 %,
B 2008 r.-8 % [15]. B 2013 — 2014 rr. B AaMOBCKOM
n OpeHbyprckom pamoHax B a3y NosHOM cnenocTu
3epHa nweHnLbl, Habnganocb NopaxxeHne Bo30y-
OUTENsIMN KOPHEBOW FHUAN. VIHTEHCUBHOCTbL nopaxe-
HUS KOPHEN 031MON NeHuLsl cocTtasuna 78 — 85 %,
SApoBoN MsArkom — 48 — 63 %, ssipoBon TBepaon — 33 %
[11, 15, 16]. FTonoBHeBble 60NE3HN ObINKN BbISIBMEHbI HA
SAPOBbIX 3€PHOBbIX KyNbTypax 34,79 Teic. ra B 2019 .
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B neTHWiA neprog nbinbHast rOIOBHS NLWEHWLbI (NKCU-
poBanack B OMckoi, Tomckon obracTi ¢ pacnpocTpa-
HeHveM — 0,18 %. MakcumanbHOe pacnpocTpaHeHne
2 % 6bIn0 BbISABNEHO B [NepBOMalrickoM panoHe TOMCKOM
obnactun [17].

3a nepnog MOI0YHO-BOCKOBOW CMEOCTU 03MMbIX
3epHOBbIX KynbTyp MNepmckoro kpasi B 2016 rogy 661710
obcneposaHo 2,71 Thic. ra noceBoB. Ha obcnenyembix
yyacTKax passuTue KOPHEBbIX rHunen coctasuno 3,9 %,
npu 3TOM NPOrHO3MpPYyeMbIE NOTEPU YPOXKas PaBHAIUCH
0,7 % [11].

CornacHo faHHbIM M. ®. Mpuropbesa, B MOCKOBCKO
0651acT OCHOBOW NAaTOKOMIMJIEKCA KOPHEBbIX THUMEN
O3MMOV NLeHLbl ABNAOTCS rpubbl poga Fusarium,
nx BCTpevaemocTb coctasnsaeT go 70 %, BTopoe me-
CTO cpenun Bo3byaouTenelt 60ne3Hn 3aHnmaeT B. soro-
kiniana, NnpoLeHT BCcTpeyaemocTn o 25 [7]. Teepaas
ronosHs nweHunubl B 2019 r. ¢ pacnpocTpaHeHnem
0,05 - 0,5 % oTtmevanacb B CmoneHckomn, PasaHckonm
obnactu. MakcumanbsHo, 10 %, oTme4veHo B KpacHom
panoHe KocTpomckon obnacTtu Ha nnowanu 50 ra.
MbiNbHas rofoBHSA MleHuLbl 6bl1a pacnpocTpaHeHa
B MockoBckoli, TBepckoi, SpocnaBckon obnacTtsx,
pacnpocTtpaHeHue coctaensano — 0,1 %. MakcumansHoe
pacnpocTpaHeHne 1 % 6b10 BbIIBNEHO B [NOLLEXOHCKOM
painoHe Apocnasckoi obnactu Ha nnowaam 90 ra [17].

KopHeBble rHWAN Menn pacnpocTpaHeHre Ha 03u-
MoW nweHuue B PoctoBckon obnactu, N. [1ranT, Bbice-
SIHHOI MO 31aKoBbIM NpedLlecTseHHKaMm. B 2016 rogy
obcneposaHo 365,8 ThiC. ra, 3apaxxeHo 88,6 TbiC. ra,
pacnpocTpaHeHue cocTasnsano — 25 %, passutue —
22 % [3].

Ha o3umoli nweHnue B KpacHogapckom Kpae
UMEIOT LUMPOKOE PacnpoCTpPaHEHNE KOPHEBbLIE MHU-
N pasnNYHoOM 3TUONOMNN, KOTOPblE BCTPEYaT-
ca exerogHo [1, 9]. 3BecTHO, 4To B 2001 rogy
B CeBepo-KaBkasckom pervnoHe 1,003 MiH. ra 6biim
nopaxxeHbl KOPHEBbIMU THUNAMM [9]. o AaHHbIM
PoccenbxosueHTpa, B 2011 rogy nnowagb nopa-
XXEHNs KOpHeBbIMN rHUNsSMN B CeBepo-KaBka3ckom
pernoHe coctaensana 160 Teic. ra, o6paboTaHHbIE
naowagn npotpasutensamu coctasunm B 2011 rogy
551 TbIC. ra. [21]. o paHHbIM PoccenbxosueHTpa,
B 2019 r. ronoBHEBbIE BONE3HM HA O3UMbIX 3EPHO-
BbIX KyJIbTypax oTMe4danucbk Ha 812,3 Tbic. ra. Jletom
NblibHAsA FOMIOBHA Ha MNleHuue 6bina 3aukcmpoBaHa
B pecnybnukax VHrywetus, KabapanHo-bankapus,
KapayaeBo-Yepkecusi n B CTaBpononbCKOM Kpae C pac-
npocTtpaHeHnem 2 %. MakcnmansHo 5 % oHa 6bina
oTMeveHa B [MpoxnagHeHCKOM parioHe Pecnybnvku
KabapgnHo-bankapum Ha nnowwaawn 50 ra. Teepgas ro-
JIOBHS NieHuupl 6bina 3acdrkcrnpoBaHa B Pecnybnvke
KabapgnHo-bankapun ¢ pacnpoctpaHeHnem — 0,12 %.
MakcumanbHoe pacnpocTtpaHeHne, 3 %, 6bino BbIsSB-
neHo B bakcaHckom parioHe Pecnybnnkn KabapgmHo-
Bankapuu Ha nnowanwn 20 ra [17].

Mpn npoBepeHun nccnegosannii AHgpocoson B. M.
Ha Hay4HO-uccneposatensckon 6asze ®I6HY BHUVBE3P
B nepuopg 2012 — 2016 rr., 661710 OTMEYEHO NOPaXKeHMe
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pacTteHuii 8o 4-x 6annos 1 100 % pacnpocTpaHeHus pu-
30KTOHVO3HO 1 LLEPKOCNOPENNE3HON KOPHEBbLIX MHUMEN.
Mo3axe, B 2017 — 2018 rr. B X0Ae MapLUpyTHbIX 0bcne-
AOBaHNI 04arn KOPHEBbIX rHUMEen Bblnn 06Hapy>XeHb!
B BenornvHckom, KanesckoM, KyLLeBckoMm, KpbliloBCKOM
panoHax ¢ pa3BuTuem 6051e3Hn 2 — 3 6anna. SKCnepThbl
CBA3aNN CNOXMBLUYHOCS (DUTOCAHUTAPHYIO OOCTaHOBKY
C TeM, YTO CEBOOBOPOTLI MEPEHACKILLEHbI 3€PHOBbLIMM
KynbTypamun. Takxxe, HECMOTPS Ha OTHOCUTESIbHO 3a-
cynveyto norogy B KpacHogapckoM Kpae B nepuog
MapLUPYTHbIX 06CNenoBaHuiA, yTPEHHSIA poca cKanmea-
Jlacb B NMPUKOPHEBO 30HE MLUEHMLbI, 6narogaps Yemy
hopmMmpoBanncb oNTUMasbHbIE YCOBUS ANA Pa3BUTUSA
6onesnun [1]. KpacHogapckuii Kpal OTHOCUTCS K 30HE
PUCKOBaHHOIO 3eMJiefenns, NO3TOMY CyLLIECTBYET Be-
POSATHOCTb CO34aHNs IANUMPUTOTUAHBIX YCAOBUIM AN
PasBUTUSA KOPHEBbIX THUMEN.

B nocnepgHee BpemMsi BDEAOHOCHOCTb OT KOpHe-
BbIX rHUNen B KpacHogapckom Kpae ycuansaeTcs.
Hape>xHbIM MeTo40M 60pb0bl C BO3GYAUTENAMN CEMEH-
HbIX MH(PEKLMIA ABNSETCA NPeAnOCEBHOE NPOTpaBnBa-
Hue. Vicnonb3oBaHue NnpoTpasuTeNen No3BoONSET Noaa-
BUTb pPa3BuTre NHdeKLMmn Ha nweHnue Ha 60 — 100 %.
O3nmas nweHnLa nopaxxaeTcst KOPHEBLIMY MTHUASMN
B TEYEHMEe BCEN BereTaumm, no3ToMy HEBO3MOXKHO ra-
pPaHTUPOBaTb MOJTyYeHNe MOJIHOLIEHHOIO ypoykasi 6e3
NPOTPaBANBaHNS CEMEHHOro maTtepuana. CoBpeMeHHbIe
NPOTPaBUTENN NMEIOT LLUMPOKUIA aCCOPTUMEHT Ha OT-
€4eCTBEHHOM PbIHKE U B CpefHEM MO3BOJIAKOT NOsy-
YUTb OOMNOSIHUTENBHBIX AoxX0on B pa3mepe 1 600 pybnen
c rekrapa [1, 2].

Llenb nccnepoBaHuin

M3yunTb ahheKkTUBHOCTL NpoTpasuTenen ButanoH,
KC n Knag, KC Ha 031MoW NweHnLe NpoTrue CEMEHHON
1 MOYBEHHOW UH(EKLIN B YCNOBUSX LIEHTPaNbHOW arpo-
KIMMaTun4eCcKo 30Hbl tora Poccun.

MaTepuanbl n meTogbl

OnbITbl NPOBOAMAN HA HAYYHO-NCCIE00BaTENBCKOM
6a3e ®I'EHY BHNNB3P B ycnosusix nons. Marepuanom
NCCNeaoBaHNs CNy>XWUn COpPT NweHnUbl KpacHogapckas
99, BOCMPUNMYMBbIA K KOPHEBLIM MHUMSAM, YMEPEHHO
YCTOMYMBbIN K BYpOI p>KaB4vHe, CUIIbHO BOCMPUMMYN-
BbIl K XKE/TTON p>XXaBynHe N CENTOPNO3y 1 BOCNPUMM-
4MBbIN K ronoBHEBbIM. MoceB 6bin nposeeH 20 oKTH-
6ps 2018 roga, HoOpma BbiCEBaA COCTaBNsANa B pacyeTe
200 kr Ha ra.

[Onsa cpaBHUTENBbHOM XapakTepUCTUKN 3(DPEKTUBHO-
CTV OblIM BbibpaHbl fiBa COBPEMEHHbIX NMPOTPaBUTENS:

— ButanoH, KC — KoMOGUHMpPOBaHHbI yHMMUMAHbIN
npenapat KOHTaKTHOrO 1 CUCTEMHOIO AENCTBUS ONs
npoTpaBnMBaHns cemsiH. [elicTBytoLye BellecTsa: Teby-
koHazon — 14 r/n, Tupam (TMTL) — 400 r/n. XuMnyeckui
Knacc: gutuokapbamatsl + Tpuasosbl. PyHruumg obna-
OaeT NponnakTUYecKnm n nedebHoim genctanem. OH
COOEP)XMT B CBOEM COCTaBe PErynsTop pocTa pacTeHuin
KpesauvH B BUAE TPUITaHONaMUHHON COSIN OPTOKPE30K-
CUYKCYCHOM KUCNOTbI. Kpe3aLmH NoBbILLaeT BCXOXECTb
N 3HEPrUNt0 NPOPaCTaHUsA CEMSH, CTUMYNUPYET POCT
pacTeHuin, cnocobCTBYET YCTOMYMBOCTM K BONE3HSM,

MOBbILLAET YCTONYMBOCTb K HEGNAronpusATHbIM (hakTo-
pam, aheKTUBHO 3auLLIAET 3EPHOBbBIE KYJIbTYPbl OT
6oNbLUMHCTBA NaToreHoB [25].

— Knag, KC — TPEXKOMMOHEHTHbIN YHMBEpPCasbHbIN
PyHrMUMAHBIV NPOTPaBNTENb A1 06PabOoTKN 3EPHOBbIX
C VUCKJTIOYNTENBHOW CUNOW OENCTBUS NPOTUB OCHOB-
HbIX 6onesHein. [encTBytoLme BELLeCTBA: NMa3anu —
60 r/n, TebykoHazon — 60 r/n, TnabeHpason — 80 r/n.
XuMunyecknin knacc: 6eH3Mmnaasonbsl, UMNLAa3onbl, TPU-
as30/sibl. [lencTeyoLLME BELECTBA C pasdiMyHbIM Mexa-
HU3MOM [eNCTBNS 00eCneynBaloT HAOEXKHYIO 3aLUnTy
OT CEMEHHOW 1 NoYBeHHON nHdpekunn. MNpenapar Bbl-
COKOa(h(hekTnBEH NPOTUB hY3apPUO3HbIX N FrENbMUH-
TOCMOPUO3HbIX KOPHEBbIX MHUMEN, CHEXXHOWN MAECEHM,
CEenTopno3a; 3aluLLaeT OT adpPoreHHbIX 3abonesaHunin
Ha paHHWX CTaausAX PasBUTUS KyNbTypbl; CTUMYINPYET
POCT KOPHEBOW CUCTEMBI, YTO YJy4LLAET NEPe3NMOBKY
o3umMbIx [23].

MpoTpasnuBaHne 1 pPaboTbl MO yXoOy 3a pacTeHus -
MU NPOBOAWIN BPYYHYHO.

AHanun3sbl NS BbIABNEHUS HANNYNS UHDULMPOBAHNS
CEMSH 1 ero ypoBHsS NPOBOAUIN METOLOM BNIAXXHON
Kamepbl [22, 24].

Y4eTbl pasBuTusa TBEPLON FONOBHY HA OMbITHBLIX Ae-
JIHKax NpoBoanmn B hasy MOMOYHO-BOCKOBOW CMENOCTM
nyTeM BU3yasIbHOrO OCMOTPA KOMOCKEB. YUeTbl pasBuTys
MbISIBHOM FOMIOBHM NPOBOANAN B (hady LBETEHUSA NMyTEM
BU3yasilbHOrO OCMOTPAa KONIOCbEB MNLUeHULbI [4]. YYETDI
Pa3BUTUSI KOPHEBBIX MHWEN NPOBOAMIV MO CTaHAAPTHbBIM
obwenpuHsaTeiM MmeToamkam [3, 13]. C ogHoro BapuaHTta
ot6upanu no 10 Npob n y4nTbIBaNM BU3yasnbHO MO Ye-
Thlpex6annbHONM LWKane. Y4eTbl NPOBOANAN TPEXKPATHO
OCeHblo B hagy (Z-21), BecHon B hagy (Z-29) n netom
B a3y (Z-85). PacyeT 6monorn4eckon apheKTnsHO-
CTW OCYLLECTBASANN NMyTEM COOTHOLLUEHUSA MOParKEHHbIX
pacTeHui K 300pOBbIM N0 PopMySe:

C=A-B)/A-100 % (19),
roe C — buonorudeckas ahdekTUBHOCTb; A — KoNnye-
CTBO MOPaXXEHHbIX PaCTEHUIA; B — KOIMYECTBO 340P0-
BbIX PaCTEHWN.

X03aNCTBEHHYO 3(OPEKTUBHOCTb NPUMEHEHNUS
npoTpaBuTeNEln paccyHNTbIBan NyTeM OLEHKN Npu-
poCTa ypo>kast K KOHTposto (6e3 06paboTku), no cdop-
Myne:

C=A-B;

roe C — xosancTBeHHast 9hheKTUBHOCTL; A — ypoKaii-
HOCTb MLUEeHULbI, NOSly4EeHHas C BapuaHTa, rge npume-
HAANCb NPOTPaBUTENN; B — ypo)KanHOCTb MLUIEHULbI,
Nnosnly4yeHHasi C KOHTPOJIbHOrO BapuaHTa [19].

HabnogeHns 3a arpoKNMMaTUYECKUMUN NSMEHEHM -
AMU npoBoguan Ha meteonocte ®I'6HY BHUNVB3P.
MorogHble ycnosusa 2018 — 2019 rr. xapakTtepusosa-
JINCb 0OUNBHLIMK OCafKaMu B MapTe U cepeanHe mas
N yMepeHHbIMU TeMnepaTypamMu, 4To 61aronpuaTCTBO-
BaJ1I0 Pa3BUTUIO KOPHEBbIX FTHUMEN.
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Pe3ynbTaTtbl 1 06Ccy>XaeHne

DUTOIKCNEPTN3A CEMSH NOKa3ana, YTo BO BCEX Ba-
praHTax onbiTax dHEpPrus npopactaHns Obina paBHa
100 %, kpome kKOHTpoNs (6e3 06paboTku). Jlyywas na-
6GopaTopHasi BCXOXEeCTb OTMeYeHa B BapuaHTe ¢ Knap,
KC (100 %). Ho 6onee achpekTMBHO canpouTHYO
MuKpodnopy nogasnan npenapat ButanoH, KC. Ero
3 PHEKTMBHOCTb NPOTUB anbTepHapnosa cocTasuna
91 %, B BapuaHTe ¢ Knaa, KC oHa 6bina Huxe (74 %).
[NpoTnB nnecHeBbIx rpuboB 1 hy3apno3oB ahdek-
TUBHOCTb 060uX NpoTpasuTenen coctasunia no 100 %
(tabn. 1). Buonornyeckast apeKTUBHOCTb NPOTUB KOM-
njekca CeEMeHHON UHeKLMM Oblna Bbille B BapnaHTe
¢ ButanoH, KC (93 %), yem B BapuaHTe ¢ Knag, KC
(79 %) Npn 3HAYNTENBHOW MOPaXKEHHOCTN B KOHTPOE
(6e3 0bpaboTku) — 49 %.

Ha onbITHbIX nonsx ®reHY BHUVB3P B TeueHne Be-
reTaumoHHoro cesoHa 2018 — 2019 rr. nposognnn y4é-
Tbl, HAYMHas ¢ hasbl Ha4Yana KyLeHus, oS BbiSBAEHUS

KOpHeBbIX rHunen. O6Hapy>KeHbl BO30yOUTENN KOPHE-
BbIX FHUNen dysaprnol3Hon aTnonoruvm (Fusarium spp.).
Mpeobnaganu Buapl F. graminearum, F. culmorum, F. ox-
ysporum, F. avenaceum. KopHeBbl€ FHUAN B OCEHHNIA
nepvog (dhasa Z 21) umenn Huskoe passutme — 4,0 %
(tabn. 2).

Ha atom choHe achbdhekTuBHOCTL ButanoHa, KC co-
ctasuna 100 %, Knaga, KC - 84,4 %. B dasy kKoHua
KyLLeHus (BecHa, asa Z 29) ah(heKTBHOCTb NPOTMB
KOPHEBBIX MHUMEN hy3apno3HOI 3TUONOMN B BapuaHTe
¢ ButanoH, KC cHusunack go 82,9 %, ¢ Knag, KC - oo
76,2 % npw pa3suTnn 60n1e3HM B KOHTPOe (6e3 obpa-
60TKM) 6,5 %. B hady MONOYHO-BOCKOBOI CMENOCTH
3epHa (pasa Z 82 — 90) npenmyLLecTBo No adhdekTnB-
HOCTU TaK>Xe 0OCTaBanochb 3a npenapaTtom ButanoH, KC,
ahekTMBHOCTL KOTOpPOro coctasmna 53,0 %, Knaga,
KC - 47,0 % npu 3Ha4nTENbHOM pasBuTun 601e3Hn
B KOHTpoJie (6e3 06paboTkm) 28,5 %.

Taobnuua 1. duToaKcnepTru3a ceMsiH NnieHuubl 03uMon, coptT KpacHogapckasa 99, naboparopus,

®reHY BHUMB3P, 2018 r.

- ® o Mukpodnopa
® = ® @ >
S S g 2| I 5 | CATPO- naToreHHas
s ® s
=25 E,‘E £ 28 hyTHa 3 Bcero
BapuaHTtbl onbiTa g— ol e ®Q npo4wue o
Sc|lz3:s| X% Altesp «| Fusasp | gk
TScimo®l 909 nnecexmn ¢
o o g | © X ©
cC o C g Q | 3apaxe- | 3apaxe- | 3apaxe- | 10 3apaxe- | dddekTuB-
= HO, % HO, % HO, % HO, % HOCTb, %
Butanon, KC 2,0 100 97 3 0 0 0 3 93
Knag, KC 0,5 100 100 9 0 0 0 9 79
KoHTponb
(663 06paGoTKu) - 96 97 40 4 4 1 49 -

lMpumeyarme: Fusasp — Fusarium spp.; Altesp — Alternaria spp. *— Penicillium spp., Mucor spp.

Ta6nuua 2. 3ddhekTUBHOCTb NpoTpaBuTenel NPOTUB KOPHEBbIX FrHUeN hy3apno3Hoi 3Tuosiornm
B YCJIOBUSIX LLIeHTPaibHON arpoK/IMMaTU4eCcKom 30Hbl, onbiTHoe none ®rbHY BHUNB3P,

copt KpacHopapckas 99, 2018 — 2019 rr.

BapuaHT onbiTa ButanoH, KC Knag, KC Kontpont (6e3
06paboTKn)
Hopma npumeHeHnst npenapara, Ji/T 2,0 0,5 —
MoneBas BCXOXXeCTb ceMsiH, % 88,0 85,0 81,3
Ha4ano KyLleHns 481 460 450
P P KOHeL| KyLLieH1s 478 | 458 | 444
wT./m
HCP,, 18,4
passutne, % 0,0 1,0 4,0
Z 21 (ocenb) = 4 herTmBHOCTS, % 100 84,4 -
. passutue, % 1,8 2,5 6,5
Fusasp Z 29 (Becta) aphekTMBHOCTL, % 82,9 76,2 -
) passutue, % 15,5 17,5 28,5
2 82-90 ahdhekTMBHOCTb, % 53,0 47,0 -

OddekTnBHOCTL NpoTpasutenen ButanoH, KC
n Knag, KC npoTuB ronoBHeBbIX 601E3HEN cocTaBnsana
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no 100 % npu nopa>keHun B KOHTPoJie (6e3 06paboTKy)
TBepgon ronosHen — 10,5 %, nbinbHON ronosHen — 2,0 %.
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YCTaHOBMIEHO MOBbILLEHNE OBLLEN N NMPOAYKTUBHOW
KYCTMUCTOCTV B BapmaHTax C MPUMEHEHEM NPOTpaBuTe-

nen (tabn. 3). 3HaunTenbHas pasHuLa BbisiBlieHa MeXAy
OMbITHbIMW BapnaHTaMn 1 KOHTponeM (6e3 06paboTKn).

Ta6nuua 3. XosalcTBeHHaa adpceKTuBHOCTb NpoTpaBuTtenen ButanoH, KC n Knag, KC npotus
KOMMJIEKCa CEMEHHON U NOYBEeHHON MHdeKLUn Ha 03umon nweHuue, copt KpacHogapckas 99,
onbiTHoe none BHUNB3P, KpacHogapckuit kpan, 2018 — 2019 rr.

Hopma Kyctucrtoctb Macca Macca YporxxahiHOCTb
npumMeHe-
BapuaHT onbiTa Hus npena- | 06 1000 3epHa wra | %
p o6wasna | npoayKTUBHas sepeH, r | ¢ 1 konoca, r ra | % K KOHTpOJIIO
paTta, n/T
BuTtanoHn, KC 2,0 4,0 2,5 40,2 1,77 73,0 25,9
Knag, KC
(60 + 80 + 60 r/n) 0,5 4,0 2,4 39,9 1,75 72,6 25,2
cTaHpapT
KoHTponb
(663 0B6paboTkn) - 2,6 1,7 28,6 1,42 58,0 -
HCP 1,8 0,09 1,3

CTpyKTYypy ypo>kas onpepensnnm no macce
1000 3epeH, macce 3epHa ¢ 1 Konoca n ypoxxkanHo-
ctu. MakcumanbeHble nokasatenu no macce 1000 3e-
PEeH 1 Macce 3epHa ¢ 1 Konoca OTMeYeHbl B BapuaHTe
¢ ButanoH, KC, HO cTatucTnyeckn JoctoBepHas pas-
HULa MeXXay OMbITHbIMU BapnaHTamMu He BbISIB/IEHE;
OHa OTMEeYeHa TONbKO B CPaBHEHUN C KOHTpoOem (6e3
06paboTku) (Tabsn. 3).

O6paboTka CeEMSH MWeHUUbl 03UMON copTa
KpacHopapckasa 99 npoTtpasutenem ButanoH, KC npu
Hopme npumeHeHus 2,0 n/T obecneynna npubasky ypo-
XKaHOCTU B CPaBHEHUN C KOHTPOJIEM (6e3 06paboTKi)
15 w/ra (nnn 25,9 %); npotpasutenem Knag, KC npwu
HopMe NpuMeHeHus 0,5 n/ra — 14,6 w/ra (unmn 25,2 %).
CratmcTnyeckn JOCTOBEPHON pas3HuLbl MEXAY OMbIT-
HbIMW BapuaHTamMun He BbISIB/IEHO.

BbiBogbl

B pesynbtarte nay4eHus 4encTensa NpoTpaBuTenei
BuTtanoH, KC npu Hopme npumeHermnst 2,0 n/T n Knag, KC
npw HopMme nprMeHeHnst 0,5 11/T NPOTUB KOMIMIEKCa CEMEH-
HOW MHbeKummn copTa nweHnubl KpacHopapckas 99 (anb-
TepHapUOo3, hy3apros, NiecHeBble MPrbbl, 6akTepun) ycTa-
HoOBMeHa nx Bblcokas adgekTnBHOCTb (93,0 % 1 79,0 %
COOTBETCTBEHHO) Npu 06LLEen noparkeHHOCTH 49,0 %.

YcTaHOBNEH 3HAUUTESNbHbIN PYHIMLMAHBIA 3heKT
npoTtpasutenen ButanoH, KC n Knag, KC npoTtus Kop-

HeBbIX rHUNen gysaprosHom aTnonorun. B a3y ocer-
Hero KyLleHus Npy passutv 601e3HN B KOHTpone (6e3
06paboTku) 4,0 % addekTnBHOCTL cocTaBuna 100 %
n 84,4 %; B hasy BECEHHEr0 KyLLEHUSA NpU pa3BUTUn
6one3Hn B KOHTpone (6e3 obpaboTkn) 6,5 % — 82,9 %
n 76,2 %; B hasy MOIOYHO-BOCKOBOW CMEeNocTu 3ep-
Ha Mpv 3HAYUTESIbHOM Pa3BUTUN BONE3HN B KOHTPONE
(6e3 obpaboTkm) 28,5 % — 53,0 % 1 47,0 % cooTBeT-
cTBeHHo. [NpoTpasutenn Ha 100 % 3almTAIN CEMEHHO
mMarepuasn 03MMON NweHnubl copta KpacHogapckas
99 oT BO36YyauTENEN TBEPAOW U NbISIbHOW FOMIOBHW NMPK
NopakeHHOCTU B KOHTpose (6e3 obpaboTkm) — 10,5 %
n 2,0 % CoOTBETCTBEHHO.

OTMeYeHO NONOXKUTENBHOE BANSHNE NPOTpaBuTe-
Jell Ha NoKasaTenu aHeprumn npopacTaHus, nabopa-
TOPHOWN 1 NONEBOW BCXOXXECTUN CEMSAH O3UMOMN MLUEHN-
Lpbl, OOLLEN 1 MPOOYKTUBHON KyCcTUCTOCTU. Npubaska
YPOXKanHOCTK, NoJly4yeHHas B BapuaHTe ¢ ButanoH, KC
cocTtasuna 15,0 w/ra (nnm 25,9 %), B BapuaHTte ¢ Knap,
KC - 14,6 u/ra (25,2 %).

MMony4eHHble pe3dyibTaTbl CBUAETENBCTBYIOT O 3HA-
YUTENBHOM (DYHMUMOHOM ahdeKTe NpoTpaBuTenen
ButanoH, KC npu Hopme npumeHeHus 2,0 n/T n Knag,
KC npwu HopmMe npumeHeHus 0,5 n/T npoTuB KOMMeK-
ca CEMEHHOI 1 MOYBEHHOW MHMEKLNM Ha NeHunue
O3VMOIA.

JINTEPATYPA
1. AHgpocoBa, B.M. 3awmta 031Moii NeHnLbl OT PU3OKTOHNO3HO-NMPEHOOPO3HOIO KOMMIeKca 60ne3Hel B yCNOBUSIX
KpacHopapckoro kpas / B.M. AHgpocoBa, A.O. Ouaexko, A.T. Nogsapko // MexxayHapoaHbIi HayYHO-NCCe[0BaTENbCKINIA

XypHan. — EkatepuH6ypr, 2018. — Ne 12-2(78). - C. 8 — 13.

2. banbakosa, E.B. ViccnepoBaHne n cpaBHUTENbHBIN aHann3 [ENCTBYIOWMX BELLECTB COBPEMEHHbIX NpOoTpaBuTenemn
3epHOBbIX KyNbTyp / E.B. Babakosa, M.H. Bennukas, W.P. IpubycT, E.3. Hedenbesa, W.I'. LLlalixnes // BeCTHUK TexHONO-

rm4yeckoro yHmeepcuteta. — KaszaHb, 2015. — Ne 9(18). - C. 32 -

36.

3. bernsipos, .A. Xumnyeckas n buonornyeckas sawmta pactenuii / .A. bernspos, A.A. C22. beayknagHbli, B.E. Bnu-
sIHME CTeneHn pacnpoCTpaHeHUst 60Ne3Hel Ha pa3BUTME PACTEHMI O3UMOI NMeHULbI U hopMmpoBaHne ypoxkas / B.E. bes-
yknagHeii, T.H. MensHukoBa // Monopas Hayka arpapHoro [oHa: Tpaguumn, onbiT, nHHoBauun. — 2018. — Ne 2. — C. 61 — 66.

4. TOCT 12044-93 CemMeHa CeflbCKOXO3SNCTBEHHbIX KyJbTyp. MeToabl onpeaeneHns 3apaxeHHOCT 60NE3HSAMMU.

5. Mpuropees, M.®. Pofib MUKPOMULIETOB B MNOPaXKeHWUN 3€PHOBbIX KYNbTYP KOPHEBbLIMU MHUNsSMU B LieHTpansHom Hevep-
Ho3eMbe Poccun / M.®. I'puropees// N3sectus TCXA. — Mocksa, 2012. — Bein. 1. - C. 101 - 116.

53



Ne 4 (49) 2020 HAYYHbIE MYBJINKALN

6. Mpuropbes, M.®. PernoHanbHble nccnenoBaHns KOPHEBbLIX THUMEN 3€PHOBbLIX KYNIbTYP B LIEHTPalbHOM HEYEPHO3EMbE
Poccun (0630p) / M.®. Mpuropbes // 3epHoBoe x03s1McTBO Poccumn. — PocTtoBckas 061., 3epHorpag, 2010. — Ne 6(12). —
C. 87-99.

7. Mpuropbes, M.®. N3y4yeHne naToreHHbIX KOMMIEKCOB BO3byauTenein Hanbonee pacnpoCTPaHEHHbIX TUMOB KOPHEBbIX
rHUnen 3epHoBbIX KynbTyp B LieHTpansHom HevepHosembe Poccumn / M.@. Mpuropbes // N3sectna TCXA. — Mocksa, 2012. —
Ne 2. -C. 111 -125.

8. XKentoBa, K.B. CoBpeMeHHble CpefcTBa 3allnTbl O3UMOI MLeHNLbl OT KOpHeBbIX rHunen / K.B. XXentosa, B.. Oon-
>KEeHKO // 3epH06060BbIe 1 KpynsiHble KyNbTypbl. — Opnosckas 0671., 2016. — Ne 4(20). — C. 71 - 79.

9. 3asumko, M./. ®yHpa3on NpoTuB KOPHEBbLIX U MPUKOPHEBLIX rHuner / M.W. 3asumko, 3.U. MoHacTeipHas, C.3. MaH-
opbika // 3awyrta n kapaHTuH pacteHuii. — Mocksa, 2003. — Ne 7. — C. 22 — 23.

10. Kovopos, A.C. BnusiHne npefLuecTBeHHMKa Ha 3apaXkeHHOCTb noysbl Bipolaris sorokiniana n BpeaoHOCHOCTb KOpHe-
Bo rHunm nwennusl / A.C. Ko4vopos, A.O. Carutos, H.2K. CyntaHosa, I.E. Koxabaesa // 3awuta n KapaHTyH pacTeHun. —
MockBa, 2018. - Ne 9. - C. 15-17.

11. Jlebepesa, T.W. BnusiHme npremoB 06paboTKM NOYBbI U MPOTPaBUTENEN CEMSIH Ha YPOXXaMHOCTb 1 MOPaXXeHHOCTb
60ne3HsAMN 03MMbIX 3EPHOBBIX KyNbTyp B cpefHeM Mpepypanbe / T.W. Jlebenea // NepMcKuii arpapHbii BECTHUK, ArpOHO-
Mus. — 2017. — Ne 3(19). — C. 86 — 91.

12. NNeButnH, M.M. I'prnbHblie 60ne3Hn 3epHOBbIX KynbTyp / M.M. IlesntuH, C.J1. TioTepes // 3awmTa n KapaHTyH pacTe-
HuiA. — MockBa, 2003. — Ne 11. - C. 54 - 71.

13. MeToaun4yeckme ykasaHus nNo perncTpauroHHbIM UCMbITaHUAM PYHMMLUMAOB B CENbCKOM X03ancTBe nog pea. B.W. Oon-
»XeHko. — CI6, 2009. - 377 c.

14. Mexgues, N.T. ®ysaprnosHas 60n1e3Hb 1 cnocob BeaeHUs NpegynpeauTesibHbIX MeponpuaTui npotus Hee / . T. Mex-
ones // PacteHneBoncTBo 1 3awwmTa pacteHuin. — 2014. — C. 99 — 104.

15. Hasaposa, J1.H. dutocaHutapHoe COCTOsiHME MOCEBOB MeHuubl B Poccun B 2006 — 2010 rr. / J1.H. Hasaposa,
T.M. MNonsikosa, T.IN. XKoxoB.a, J1.I'. KopHea // uarHocTrka n nporHo3bl. — 2011. -39 - 43 c.

16. OBcsiHkuHa, A.B. BugoBoe cooTHoLLeHNE BO3OYyaAMTENEN KOPHEBOW rHUM 1 6ONE3HEN Koloca Ha NoceBax MLIeHNLbI
B OpeHbyprckon obnactu / A.B. OcsiiknHa, M.B. CypapeHkos, A.V. AHgpees, C.A. MnbiryH, M.. Kucenesa // RJOAS. -
2017.-Ne 1(61). - C. 276 — 281.

17. O630p GUTOCAHUTAPHOINO COCTOSIHUSA MOCEBOB CeJIbCKOXO3ANCTBEHHbIX KynbTyp B Poccuiickon tenepauun
B 2019 rogy n nporHo3 passuTusa BpegHbix 06bekTos B 2020 rogy, M., 2020 - 897 c.

18. MNepecbinknH, B.®. CenbckoxosancteeHHasa utonaronorus: y4ebHuk. M.: Arponpomunsgar. — 1989. — 480 c.

19. NMonos, C.A. OcHOBbI XMYeckom 3awmTbl pacTteHuid. MNMonos C.4A., opoxkuHa J1.A., KanuHuH B.A. / Mog pea. npo-
deccopa C.4A. Monosa. — M.: ApT-JlnoH, 2003. - 208 c.

20. CaHunH, C.C. Xumuyeckas 3awprta nwieHuupbl oT 6onesHel npu nHTeHcuBHoMm 3epHonpoussoactee / C.C. CaHuH,
A.A. MoTtosunuH, J1.I'. KopHeBa, T.I. )KoxoBa, T.M. MNMonakosa, E.A. AkumoBa // 3awmTa n KapaHTuH pacteHuin. — MockBa,
2011 -Ne8.-C.3-38.

21. CaHuH, C.C. CeMeHOBOLCTBO He AOMKHO 6biTh thakTopoMm pucka / C.C. CaHuH, A.B. dununnos // 3awmta n KapaHTuH
pacTteHuin. — 2003. = Ne 1. - C. 10 - 12.

22. Caiitbl: Poccuiickinii cenbCKoX0o3sIMCTBEHHDIN LeHTPa [DNeKTpoHHbIN pecypc] Pexxum goscTyna https://rosselhoscen-
ter.com.

23. Cant Nectuymppl.ru: ButanoH, KC [OnekTpoHHbIn pecypc] Pexxum goctyna: https://www.pesticidy.ru/pesticide/vital-
on (OJata obpaueHus: 25.05.20).

24. Cant Mectnumppl.ru: Knag, KC [OnekTpoHHbIi pecypc] Pexxum goctyna: https://www.pesticidy.ru/pesticide/klad
(OaTta obpaweHus: 25.05.20).

25. TonrnupiH, AJ1. 9dhdhekTMBHOCTb YyHMMUMA0B Ha 03umoit nwennue / A.J1. TolrnumH, M.W. Nopcesanos, [0.3. Avonos //
3awyta n kapaHTH. — Mocksa, 2014. - Ne 11. - C. 37 — 41.

26. Bodah, E.T. Root Rot Diseases in Plants: A Review of Common Causal Agents and Management Strategies /
E. Bodah // Agri Res & Tech: Open Access J. —2017. — Ne 5(3). — P. 1.

27. Matanguihan, J.B. A New Pathogenic Race of Tilletia caries possessing the broadest virulence spectrum of known
races / J.B. Matanguihan, S.S. Jones // Online Plant Health Progress. 2011. Doi: 10.1094/PHP-2010-0520-01-RS.

28. EI-Naimi, M. Organic seed-treatment as a substitute for chemical seed-treatment to control common bunt of wheat
European / M. EI-Naimi, H. Toubia-Rahme, OF. Mamluk // Journal of Plant Pathology. — 2000. — Ne106. — P. 433 — 437.

29. Josefsen, L. PCR as a tool for the early detection and diagnosis of common bunt in wheat caused by Tilletia tritici /
L. Josefsen, K.S. Christiansen // Mycol. Res. — 2002. — Ne 106. — P. 1287 — 1292.

30. Kaur, G. Characterization of Ustilago segetum tritici causing loose smut of wheat in northwestern India / G. Kaur,
I. Sharma, R.C. Sharma // Canadian Journal of Plant Pathology. — 2014. Ne 36. V. 3. — P. 360 — 366. doi:10.1080/07060661.
2014.924559.

31. Chulkina, V.l. Kornevye gnili khlebnykh zlakov v Sibiri [Root rots of cereals in Siberia] / V.I. Chulkina // Novosibirsk.-
1985. - P. 25.

32. Kiseleva, M.l. Barley Root Rot agents in different areas of Russia. APS/SON Joint Meeting (July 28-August 1, 2007,
San Diego, USA) / M. Kiseleva, E. Kovalenko // APS Meeting Abstracts. Phytophatology. — 1997. — Ne 7. — P. 57.

54



PNCOBOACTBO / RICE GROWING Ne 4 (49) 2020

REFERENCES

1. Androsova, V.M. Protection of winter wheat from rhizoctonia-pyrenophorous complex of diseases in the Krasnodar
Territory / V.M. Androsova, A.O. Didenko, A.T. Podvarko // International scientific research journal. — Yekaterinburg, 2018. —
Ne 12-2 (78). — P. 8-13.

2. Baybakova, E.V. Research and comparative analysis of active substances of modern grain dressing agents / E.V. Bay-
bakova, M.N. Belitskaya, I.R. Gribust, E.E. Nefedieva, 1.G. Shaikhiev // Technological University Bulletin. — Kazan, 2015. —
Ne 9(18). — P. 32 — 36.

3. Beglyarov, G.A. Chemical and biological protection of plants / G.A. Beglyarov, A.A. Bezukladny, V.E. Influence of the
spread of diseases on the development of winter wheat plants and yield formation / V.E. Bezukladny, T.N. Melnikova // Young
science of the agrarian Don: traditions, experience, innovations. — 2018. — Ne 2. — P. 61 — 66.

4. GOST 12044-93 Agricultural seeds. Methods for determining the incidence of diseases.

5. Grigoriev, M.F. The role of micromycetes in the defeat of grain crops by root rot in the Central Non-Black Earth Region
of Russia / M.F. Grigoriev // I1zvestiya TSKHA. — Moscow, 2012. — Issue. 1. - P. 101 - 116.

6. Grigoriev, M.F. Regional studies of root rot of grain crops in the central non-black soil of Russia (review) / M.F. Grigor-
iev // Grain economy of Russia. — Rostov region, Zernograd, 2010. — Ne 6(12). — P. 87 — 99.

7. Grigoriev, MF Study of pathogenic complexes of pathogens of the most common types of root rot of grain crops in the
Central Non-Black Earth Region of Russia / MF Grigoriev // Izvestiya TSKhA. — Moscow, 2012. - Ne 2. - P. 111 - 125.

8. Zheltova, K.V. Modern means of protecting winter wheat from root rot / K.V. Zheltova, V.I. Dolzhenko // Legumes and
cereals. — Oryol region, 2016. — Ne 4(20). — P. 71 - 79.

9. Zazimko, M.I. Fundazol against root and root rot / M.l. Zazimko, El Monastyrnaya, SZ Mandryka // Plant protection and
quarantine. - 2003. - Ne 7. — P. 22 - 23.

10. Kochorov, A.S. Influence of the predecessor on soil infestation with Bipolaris sorokiniana and harmfulness of wheat
root rot / A.S. Kochorov, A.O. Sagitov, N.Zh. Sultanova, G.E. Kozhabaeva // Plant protection and quarantine ... — Moscow,
2018. - Ne 9. -P. 15 -17.

11. Lebedeva, T.l. Influence of soil cultivation and seed dressing methods on yield and disease incidence of winter grain
crops in the middle Cis-Urals / T.l. Lebedeva // Perm Agrarian Bulletin, Agronomy. — 2017. — Ne 3(19). — P. 86 — 91.

12. Levitin, M.M. Fungal diseases of grain crops / M.M. Levitin, S.L. Tyuterev // Plant protection and quarantine. - Mos-
cow, 2003. = Ne 11. - P. 54 - 71.

13. Guidelines for registration tests of fungicides in agriculture, ed. V.I. Dolzhenko. — SPb, 2009. - 377 p.

14. Mehdiev, |.T. Fusarium disease and the method of conducting preventive measures against it / I.T. Mehdiev // Plant
growing and plant protection. - 2014 . - P. 99 — 104.

15. Nazarova, L.N. Phytosanitary state of wheat crops in Russia in 2006 — 2010. / L.N. Nazarova, T.M. Polyakova,
T.P. Zhokhova, L.G. Korneva // Diagnostics and forecasts. — 2011. — P. 39 — 43.

16. Ovsyankina, A.V. Species ratio of root rot pathogens and ear diseases on wheat in the Orenburg region / A.V. Ovsyanki-
na, G.V. Sudarenkov, A.l. Andreev, S.A. Plygun, M.l. Kiseleva // RJOAS. —2017. = Ne 1(61). - P. 276 — 281.

17. Review of the phytosanitary state of agricultural crops in the Russian Federation in 2019 and the forecast of the de-
velopment of harmful objects in 2020, M., 2020. - 897 p.

18. Peresypkin, V.F. Agricultural phytopathology: textbook. M.: Agropromizdat. — 1989. — 480 p.

19. Popov, S.Ya. Fundamentals of chemical plant protection / Popov S.Ya., Dorozhkina L.A., Kalinin V.A. // Ed. Professor
S.Ya. Popov. — M.: Art-Lyon, 2003. - 208 p.

20. Sanin, S.S. Chemical protection of wheat from diseases in intensive grain production / S.S. Sanin, A.A. Motovilin,
L.G. Korneva, T.P. Zhokhova, T.M. Polyakova, E.A Akimova // Plant protection and quarantine. — Moscow, 2011 — Ne 8. —
P.3-8.

21. Sanin, S.S. Seed growing should not be a risk factor / S.S. Sanin, A.V. Filippov // Plant protection and quarantine. —
2003.-Ne 1. -P. 10 -12.

22. Sites: Russian Agricultural Center [Electronic resource] Additional access mode https://rosselhoscenter.com.

23. Site Pesticides.ru: Vitalon, KS [Electronic resource] Access mode: https://www.pesticidy.ru/pesticide/vitalon (Date of
access: 25.05.20).

24. Site Pesticides.ru: Treasure, KS [Electronic resource] Access mode: https://www.pesticidy.ru/pesticide/klad (Date of
access: 25.05.20).

25. Toygitsyn, A.L. Efficiency of fungicides on winter wheat / A.L. Toygitsin, M.l. Podsevalov, D.E. Ayupov // Protection
and quarantine. — Moscow, 2014. — Ne 11. - P. 37 - 41.

26. Bodah, E.T. Root Rot Diseases in Plants: A Review of Common Causal Agents and Management Strategies /
E. Bodah // Agri Res & Tech: Open Access J. —2017. — Ne 5(3). - P. 1.

27. Matanguihan, J. B. A New Pathogenic Race of Tilletia caries possessing the broadest virulence spectrum of known
races / J. B. Matanguihan, S.S. Jones // Online Plant Health Progress. 2011. Doi: 10.1094 / PHP-2010-0520-01-RS.

28. EI-Naimi, M. Organic seed-treatment as a substitute for chemical seed-treatment to control common bunt of wheat
European / M. EI-Naimi, H. Toubia-Rahme, OF. Mamluk // Journal of Plant Pathology. — 2000. — Ne 106. — P. 433 — 437.

29. Josefsen, L. PCR as a tool for the early detection and diagnosis of common bunt in wheat caused by Tilletia tritici /
L. Josefsen, K. S. Christiansen // Mycol. Res. —2002. — Ne 106. — P. 1287 — 1292.

55



Ne 4 (49) 2020

HAYYHbIE MYBJINKALN

30. Kaur, G. Characterization of Ustilago segetum tritici causing loose smut of wheat in northwestern India / G. Kaur,
I. Sharma, R. C. Sharma // Canadian Journal of Plant Pathology. — 2014. Ne 36. V.3. — P. 360 - 366. doi: 10.1080 /

07060661.2014.924559.

31. Chulkina, V.I. Kornevye gnili khlebnykh zlakov v Sibiri [Root rots of cereals in Siberia]. / V.I. Chulkina // Novosibirsk. —

1985. - P. 25.

32. Kiseleva, M.I. Barley Root Rot agents in different areas of Russia. APS / SON Joint Meeting (July 28-August 1, 2007,
San Diego, USA) / M. Kiseleva, E. Kovalenko // APS Meeting Abstracts. Phytophatology. — 1997. — Ne 7. — P. 57.

BonkoBa NanuHa BnagnmupoBHa
[(naBHbIA Hay4YHbI COTPYLHUK,
3aBepytoLLas naboparopuein UMMyHUTETa
3EePHOBbIX KyJIbTYP K rprBHbIM 601E3HAM
E-mail: galvol.bpp@yandex.ru
79183747678

ExkaTtepuHa ButanbeBHa MlagkoBa

CTapLuunii Hay4HbIn COTPYAHMK nadoparopun
UMMYHUTETA 3€PHOBbIX KYNIbTYP K FPUOHBIM 60NE3HAM
E-mail: kat288tey299@mail.ru

Kum KOpuin CepreeBuy

Mnagwnii HayYHbI COTPYAHKK nabopatopun
UMMYHUTETA 3€PHOBbIX KYJIbTYP K rPUBHBIM 601€3HAM
E-mail: kimiur@yandex.ru

7 962 854 66 36

HaHunoBa AHacTtacusi BanepbeBHa

CTapLuunii Hay4HbIn COTPYAHMK nadoparopun
UMMYHUTETA 3€PHOBbIX KYJIbTYP K rPUOHBIM 601E3HSAM
E-mail: starlight001@yandex.ru

7 952 812 62 61

Happikta Bnagnmup OAmutpuesuny
E-mail: nadykta46@mail.ru
7918 948 36 35

Bce: ®I'BHY «Bcepoccuiickuii
Hay4HO-MCcneaoBaTensCKU MHCTUTYT
61ONOrMYECKO 3aLUTbl PaCTEHNN»
350039, Poccus, KpacHogapckuii Kpai,
r. KpacHogap, n/o 39

56

Galina Vladimirovna Volkova
Chief Researcher,

head of the laboratory of immunity
of grain crops to fungal diseases
E-mail: galvol.bpp@yandex.ru
79183747678

Ekaterina Vitalievna Gladkova

Senior researcher at the laboratory

of immunity of grain crops to fungal diseases
E-mail: kat288tey299@mail.ru

Yuri Sergeevich Kim

Junior researcher at the laboratory

of immunity of grain crops to fungal diseases
E-mail: kimiur@yandex.ru

7 962 854 66 36

Anastasia Valerievna Danilova

Senior researcher at the laboratory

of immunity of grain crops to fungal diseases
E-mail: starlight001@yandex.ru

8952 812 62 61

Vladimir Dmitrievich Nadykta
E-mail: nadykta46@mail.ru
7 918 948 36 35

All: FSBSI "All-Russian

Scientific Research Institute

of Biological Plant Protection"

p/o 39, Krasnodar, Krasnodar territory,
350039, Russia



PNCOBOACTBO / RICE GROWING

Ne 4 (49) 2020

DOI: 10.33775/1684-2464-2020-49-4-57-62
YK 635.64:631.95:574.23

N.B. KosnoBa
r. KpacHopap, Poccus

OLIEHKA UCXOAHOIro MATEPUAJIA B CENEKLUMOHHOM NMPOLIECCE
XXAPOCTOUKUX COPTOB TOMATA AJ1A IOr'A POCCUU

BaxxHbIM 3Tarom B CesIeKLIMOHHOM POLIECCe Mpu cosaaHum rmbpraos F, ABSEeTCS NMONCK UCTOYHUKOB U [0-
HOPOB LiEHHbIX XO35IMICTBEHHbIX MPU3HaKoB. B rnocsiegHvie rogsl Ha rore Poccun B nepuog Beretaymy Tomarta rpe-
obnagaet cyxas v xxapkas roroga. Bbicokas Temnepartypa OKpyKartolyer cpefb! rnogas/sseT POCT U pa3BUTUE
TOoMarta, TeM CaMbIM CHUXXasi ero ypOoXKarHOCTb U Ka4eCTBO. Ha Tern/ioCTONMKOCTb pacTeHni OKa3blBaeT BIIVSIHUE
OKpy>KatoLyasi cpefa, arpoTexHuKa i 0CO6eHHO reHoTur. [103ToMy Lesibio MPOBOAVUMBIX HaMU UCCIEA0BaHUN SIB-
JI51/10Cb U3YHEHUE XXapOCTONKOCTY KOHCEPBHbIX COPTOB ToMara B J1abopaTopHbIX YCAOBUSIX AJ151 [OVCKa reHOTU-
roB pacTeHui, 0b6aa4aroLLmMX BbICOKON YCTONYMBOCTBIO K TEMepaTypHOMY CTPeccy, A5 AaslbHENLLIEro Ucrnosb-
30BaHWs B CEJIeKUMN BbICOKOMPOAZYKTUBHbIX COPTOB 1 rimbpuaoB. ViccnegoBaHus npoBoguanck B 2018 — 2020 rr.
B ctatbe npeacTasieHbl pe3dyibTaTsl OLEHKU LLIECTY CpeaHecrnesbix 06pasLoB ToMmara, MpurofHbIX 45 nepepa-
6OTKM Ha TOMaTOMNPOAYKTbI Y LUeJIbHOM/I0AHOE KOHCEPBUPOBaHue. 1o pesyibTaTtaM 1abopaTopHbIX UCCAEA0BaHN
BbISIB/IEHBI COPTOO6PA3Lbl, 06184ar0LLMeE MOBbILLEHHOM XXapoyCTON4YMBOCTLIO pacTeHun (JTIK-2840, JIr-1181), cna-
Oyr0 OpraHN4YeCcKyto XapOCTONKOCTb MposiBuav copta Mupax n Pokep. B 2019 rogy, BBUAY CIOXKUBLUMXCS YCI10-
By, Habsoganace arnuguUTOTUSI BUPYCHbIX 3ab0sieBaHni 1 CTO6Ypa, YTO HE 103BOJINIIO OLEHUTL YPOXXaHOCTh
Tomara. B 2018 n 2020 rr. Ha USMEHYUBOCTb YPOXaHOCTU B 60JbLLEl cTerneHu (78,9 %) okasbiBanu BAUSHNE
COPTOBbLIE 0COOEHHOCTU U3YHEHHBIX 06pa30B. [1oroAHbIe YC/I0BUS TakXKe OKa3biBaslv CyLLUECTBEHHOE BNSHNE Ha
YPOXKaHOCTb, XOTS U B MeHbLUey cTerneru (20,6 %). [lpoBegeHo cKpeLymBaHmne v rnoJlyHeHbl rmbpyaHbIe KOMOUHa-
Lnu C yHacTueM »XapOoyCToN41BbIX 06pa3LOoB 4J15 AaSlbHEVLLIEro N3Y4YeHWs Hac1e40BaHVs 3TOro Npu3HaKa.

KnroyeBble crioBa: Tomat, TeMrepatypHblfi CTPecc, copToobpasel, opraHn4eckasi XXapoCTONKOCTb, CTe-
MEeHb MOPAaXKEHUS], YPOXKaNHOCTb.

EVALUATION OF STARTING MATERIAL WHEN BREEDING HEAT RESISTANT TOMATO VARIET-
IES FOR THE SOUTH OF RUSSIA

An important stage in the breeding process when developing F, hybrids is the search for sources and donors
of valuable economic traits. In recent years, dry and hot weather prevails in the south of Russia during the growing
season of tomato. High ambient temperatures inhibit the growth and development of tomato, thereby reducing
its yield and quality. The heat resistance of plants is influenced by the environment, agricultural technology and
especially the genotype. Therefore, the purpose of our research was to study the heat resistance of canned to-
mato varieties in laboratory conditions to search for plant genotypes with high heat resistance, for further use in
breeding highly productive varieties and hybrids. The studies were carried out in 2018 — 2020. The article presents
the results of the assessment of six mid-season tomato samples suitable for processing into tomato products and
whole-fruit canning. According to the results of laboratory studies, varieties with increased heat resistance of plants
have been identified (LK-2840, LG-1181), weak organic heat resistance was shown by varieties Mirage and Roker.
In 2019, due to the prevailing conditions, an epiphytoty of viral diseases and stolbur was observed, which did not
allow assessing the yield of tomato. In 2018 and 2020 the variability of productivity to a greater extent (78,9 %) was
influenced by the varietal characteristics of the studied samples. Weather conditions also had a significant impact
on yield, although to a lesser extent (20.6 %). Crossing was carried out and hybrid combinations were obtained with
the participation of heat-resistant samples for further study of the inheritance of this trait.

Key words: tomato, temperature stress, sample, organic heat resistance, degree of damage, yield.

BeepeHue

Bonpocbl NOBbILLEHNS YCTONHYMBOCTIU PACcTEHNI K B1O-
TU4eCKUM 1 abnoTudeckum dakTopam cpenpl cTanu
0C060 aKTyasnbHbIMW B NMOCNeAHNE oAbl B CBA3M C J10-
KanbHbIMU N3MEHEHNAMUN NOrOAHO-KIMMATNYECKIUX YC-
JI0BUIA. YCTONYNBOCTb PACTEHUIN K HEGNAronpUATHLIM
¢dakTopam BHELLHEN cpefbl NPeacTaBAAET BaXKHYHO
npobnemMy A8 CENbCKOXO3ANCTBEHHOrO MPON3BOACTBA.
BbicokoTemnepaTypHbIil CTPECC ABNSETCH raBHbIM 3KO-
JIOrNYECKMM CTPECCOM, KOTOPbIN OrpaHnyYnBaeT PocCT,
MeTaboan3mM 1 NPOAYKTUBHOCTb PACTEHUIA BO BCEM MUPE
[12]. CBupetensctBa rnobanbHOro NOTENIEHNS NOBbI-

CUSIN MHTEPEC K NPUYMHE CHUXKEHNS YPOXKaNHOCTY Npu
Temneparypax iilb HEMHOIO BbILLEe ONTUMAaSIbHbIX A
MHOMMX KynbTyp, BK/oYast TomaTtel. 1o gaHHbiM Hazra
P. et al. TennoBow CTpecc MOXKET BO3HMKATb Y TOMaToB
npu cpegHecyTo4YHbIX TeMnepaTypax 28 — 29 °C [13].
TennoBoli CTpece BbI3biBAET MHOroobpasHble, a 3a4a-
CTYyt0 1 HEGNaronNnpPUSATHbIE N3MEHEHMS B POCTE, PasBu-
TN, PU3NONOrNYECKIMX NpOoLLeccax PacTeHUN 1 ypo-
>KanHOCTW.

Tomat — ogHa 13 camblX MNOMYASIPHbIX OBOLLHbIX KyJb-
Typ Ha Ky6aHu. [pu BbICOKNX TemnepaTypax Hopmarb-
Hble M3nonornyeckme PyHKLMN pacTeHns yrHeTaroTcs,
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a npuv Temneparype okoso 50 °C nponcxomsaT ceepTbIBa-
H1e NPOTOoMNasMbl 1 OTMUPaHNe KNeTok [14]. Mpu aTom
WHTEHCUBHbIE COpTa MOryT peanu3oBatb mwb 15-30 %
noTeHumanbHOM NpoayKTuBHOCTY [9]. NeperpeBsbl B paii-
OHax C >KapKUM KIMMaToOM 4acTo SABJISAIOTCA NPUYMHON
cTepunmnsaunmn nbliblpl, Aenpeccumn poTocuHTe3a, Ha-
pyLUeHNss oOMeHa BEeLLECTB, B pedy/ibTaTte TOPMO3UTCS
POCT 1 pas3BuUTUE PACTEHUN, 3aMEOSINETCA NN COBCEM
npekpaLLaeTcsa nnogoobpasoBaHe, MPOUCXOAMT ona-
neHve 3asasel [5]. MNpn 9ToM NnoBpexXaaTCs 1 y>Ke
ChOpPMUMPOBaHHbIE NA0ObI, TaK Kak Npu OAnTelbHOM
BO34eNCTBUM Temnepatyp Bbiwe 32 °C npekpallaeTcs
06pasoBaHne NUrMEeHTOB JINKOMMHA 1 KapoTuHa, hop-
MUPYHOTCS MIOAbI C XXENTbIMW NSTHaMK, HabnogaTcs
0oXXoru, pactpeckusaHue nnogos [11].

B 30He 10>KHOro oBoLeBoACcTBa cpefn MHOroYnc-
JIEHHBIX CTPEeCC-(haKTOPOB OKPY>KatoLLIEN CPefbl BbICO-
KOTeMMepaTypHbIi, ABASETCA TMMUTUPYIOWMM AN No-
Jly4eHMs1 BbICOKMX YPOXKaeB Npu BbipallyBaHUM TOMaTa.
[MpeBbILLIEHNE ONTUMANBHOIO TEMMNEPATYPHOrO YPOBHS
NPUBOANT K CHXKEHNIO 3P(PEKTUBHOCTN (POTOCUHTE-
3a [15]. D70 BbI3bIBAET paspyLUeHne 6enKoBo-Nnnng-
HbIX KOMMJIEKCOB niasmManiemMbl U ApYyrnx KNeToYHbIX
MembpaH, NPUBOAMNT K NOTEPE OCMOTUYECKNX CBONCTB
knetkn. B pe3ynbTaTe HabnwgaloTca gesopraHnaa-
UM MHOMMX (PYHKUNIA KNETOK, CHUXKEHNE CKOPOCTH
pPas3nnYHbIX PU3NONOrM4YeCcKmnxX npoLueccos. Tak, npu
Temnepatype 20 °C Bce KNeTKU NPOXOOAT NpoLecc
MUTOTUYECKOro aeneHus, npu 38 °C MMTo3 0TMevaeTcs
B Ka)X[0W CefbMOu KNETKe, a NoBbILLEeHVe TeMnepaTypbl
00 42 °C cHwkaeT ymcno gensawmxcs knetok B 500 pas
(opHa penswascs knetka Ha 513 Hegensawmxcs) [6, 16].
[Mpw noBbILLEHMN TEMNEPATYPbI BbiLLE ONTUMASIbHON BOfAa
B TKaHSAX pacTeHWl HarpeBaeTCs, OTTOK aCCUMUNAHTOB
13 NUCTbLEB ocnabeBaeT, Npoucxogut pacnag 6enkos
N HakonneHne HebenkoBbiX HOPM a3oTa, B YaCTHOCTY
amMMumaka, KoTopblii 4eCTBYET Ha NPOTONAa3My TOKCU-
4YecKu, HapyLaeTcs 0OMeH BELLECTB U, Kak CNeacTsme
9TOro, HaKanIMBaKTCA A00BUTbIE BewecTsa. [pu 60-
Jlee BbICOKMX TemnepaTypax pes3ko nosbllaeTcs npo-
HULAEMOCTb LMTOMIa3MaTnyecKnx MemobpaH, a 3aTem
HacTynaeT Koarynsums 6enkoB 1 OTMMPaHne KNeTok [8].

BbisiBNeHne reHoB, H4yBCTBUTESbHbIX K BbICOKOTEMIME-
patypHomy ctpeccy (HSR), 1 BbiBeoeHMEe TENIOCTONKNX
copToB sBnsieTca ahHeEKTUBHBbIM CNOCOBOM peLleHns
3TON NPOBAEMbI, YTO BaXKHO HE TOJIbKO Ha Ha4asibHOM
aTane, HO 1 NO34Hee B CeNneKUMoHHOM npouecce [17].
MpurcyLwmn Kaxxgomy CopTy YPOBEHb YCTONYMBOCTU K Bbl-
COKVM TemnepaTypam SBAAETCHA reHETUYECKN KOHTPO-
JIMPYEMbIM 1 HacnegyemMbiM npuaHakom. OgHako aToT
NPU3HaK — NoTeHUManbHbIin. B onTUManbHbIX YCNoBUSAX
OH CKPBbIT 1 NPOSIBASETCA NMULLL TOrAa, Koraa pacTeHus
0OKasbIBaKTCSA MO BIMSIHNEM 3KCTPEMaIbHOro hakTo-
pa. Ons AnarHOCTUKM YCTOMHYMBOCTY PacTeHWNiA, Hapsay
C [eNCTBUEM eCTECTBEHHbBIX PaKTOPOB, HEOO6XOANMO
MOJEeNMpoBaTh BO3AENCTBME TEMNEPaTYPHbIM CTpeC-
COM B nabopaTtopHbIX ycnosusx [15]. B ¢Basn ¢ atnm
CO3/1aHNe COPTOB C BbICOKOW 9KONMOMMHYECKON MNacTUYHO-
CTbt0, YCTOMYMBBIX K MIMMUTUPYIOLLIM hakTopam cpenpbl,
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B YaCTHOCTW K BbICOKUM JIETHM TeMMepartypam, sBis-
€TCS OOHUM 13 NPUOPUTETHBIX HANPaBIEHNI CENEKLIN
Tomarta Ha tore Poccunm [2, 6].

CyLuecTByeT fBa Tuna >XapoCTONKOCTU pacTEHUA —
opraHunyeckas n obycnosneHHas. 2KapocTonkoCTb op-
raHM4YecKyto MOXXHO Ha3BaTb UCTUHHOW, Tak Kak oHa
OonpenensieTcs BbICOKON TEPMOCTAOUNBHOCTBLIO 61O-
KONJIOMO0B, BblOEP>KMBAKOLLMX 6e3 Koarynsuum npsiMoe
OeNncTBMe BbICOKMX TemnepaTyp nopsaka 50 — 60 °C [2].
2KapoCcTonKocTb 06yCNoBIEHHAsA 3aKO4YaETCA B CMO-
COBHOCTY pacTeHns He JonyckaTb neperpesa 6naro-
Aapsi HANMNYNIO 3aLLMTHBIX CPEACTB.

PocT 1 passutre pacteHnii CBsi3aHbl C MHOMO4NUC-
JIEHHBIMW BUOXMMUYECKUMIN PEAKLNSIMU, HYYBCTBUTESb-
HbIMW K TeMnepartype. Peakunsa pacTeHunii Ha BbICOKYHO
Temneparypy 3aBMCUT OT CTEMEHUN 1 MPOJOIKUTESb-
HOCTU ee BO3AeNCTBIS, Bo3pacTa pacTeHusi. PacteHus
061a0atoT PSAOM NPUCNOCOBUTENBHbLIX N aKKAMMaTW-
3VPYIOLLUX MEXAHU3MOB OJ1s1 TOro, YTOObl CrpaBnsTLCA
C cutyauusamm ctpecca [12]. PacteHns moryT nsberatb
TENNOBOro CTPecca 3a CHET YMEHbLLUEHUS MOrfIoLLEHNS
COMHEYHON pagmauun. 3ta cnocobHOCTL Noaaep KmBa-
€TCS HanM4MemM MeJIKUX BOJTIOCKOB (TOMEHTO3) Ha NMOBeEpPX-
HOCTW nncTa. Y Taknx pacTeHuii NIMCTOBbIE NNACTUHKN
4acTO OTBOPAYMBAIOTCS OT CBETA M OPUEHTUPYIOTCS
napanfiesibHO COJIHEYHbIM Jly4am (naparennoTponmsm).
Y TOmMaTa MexaHn3mMoM, PErynupyrowmum TeMmneparypy
CaMoro pacteHusi, ABNAEeTCs 06MCTBEHHOCTb KYCTOB
Cnoco6CTBYHOLAsA YCUEHHOW TpaHcnpauum u npuTe-
HEHWIO FreHepaTVBHbIX OPraHOB 1 MI0A0B; CKNaapiBaHme
N CKpyY/BaHUe NNCTLEB; HANMYMe OMyLLEHWNS, 3aluLLa-
toLLee OT neperpesa rnybxxenexxawme TKaHu.

Mopdonornyeckne cMmMnTOMbl TEMOBOIO CTPEcca
BKJ1IOYaIOT COJIHEYHbIE OXKOMW JIMCTLEB, BETBEN U CTe-
6nein, TOPMOXXEHNE pocTa Noberos 1 KOpHel, obecLse-
YMBaHNE U NOBPEXAEHNE NNOLO0B, NOBPEXOEHNE KOH-
4YMKa N Kpaes NNCTa, cKaTbiBaHNE U UX BbiCbIXxaHue [12].

Llenb uccnepoBaHni

M3y4nTb OpraHn4ecKyro XXapoCTONKOCTb KOHCEPB-
HbIX COPTOB TOMata B 1abopaTopHbIX YCNOBUAX A5
noncka UCTOYHNKOB XO3SIMCTBEHHO LIEHHbIX MPU3HaKOB,
obnapatoLLmx BbICOKOW YCTONYMBOCTBLIO K TEMSIOBOMY
CTpeccy Ans panbHeNLWero Ncnob30BaHns B CENeKumn
BbICOKOMPOOYKTUBHbLIX COPTOB U MM6puaoB.

MaTepuanbl n meTogbl

WccneposaHnsa nposognnm B nabopaTopHbIX 1 nosie-
BbIX YC/OBUSIX HA TEPPUTOPUM OMbITHOIrO y4acTka oTaena
osowesonctea GPIrEHY «®HL puca» B 2018 — 2020 ro-
4ax B COOTBETCTBUM C «MeToaMKON NOSIEBOro onbiTa
B OBOLLieBOACTBe» [7]. Pe3ynbTatbl uccnegosaHuii 06-
paboTaHbl MeTogamMn BMOMETPUYECKOW CTAaTUCTUKN
[4, 10], aHann3 MeETEOPONOrMYECKIMX NoKasaTenen, nux
COMOCTaB/IEHNE CO CPEAHMN MHOTMOSIETHUMU 3HAYEHN-
MU — MO JaHHbIM MeTeocTaHumn KpacHogap-Kpyrnuk
r. KpacHogapa [1]. VIamepeHune Temnepatypbl BO3gyxa
B TEHW KyCTOB TOMaTa 1 Haf, NOBEPXHOCTLIO PacTeHUIA
nposoaovnu 1 pas B oeHb B 14 yacos ¢ 14 uioHA No
15 wions (nepuop, LBETEHUS 1 3aBA3bIBAHNS N0LOB
ToMara).
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O6bEKTOM nccnenoBaHuii BolbpaHbl cpegHecnenble
06pasupl TomaTa, OTBeYatoLLVe COBPEMEHHBIM TEXHOJIO-
MMM BbipalLmBaHns 1 yOOopKy NiOAOB, NPUroaHbIe ANs
nepepaboTKN Ha TOMaToONPOAYKTbl U LEeNbHOMI0OHOE
KoHcepBupoBaHue. CtaHgapT — copT Mupax. Paccagy
BbIpalLLBany B NIACTUKOBbIX KACcCeTax B TEMMLE C nJe-
HOYHbIM MOKPbLITUEM 1 aBapuiiHbIiM ob6orpesom. [Noces
CEeMSIH B KaCCeTbl NPOBENN B KOHLE MapTa — NepBbIX Y1c-
nax anpensi. Maccosble BCXOAbl 6bln MOMyYeHbl Yepes
7 — 10 gHell. B oTKpbITBIA FPYHT paccany BbicaXkmsanu
B BO3pacTe 28 gHeln B Havane masi. ArpoTeEXHMYECKne
paboTbl Ha OMbITHOM Y4YacTKe BbIMOJHAN B COOTBET-
CTBUM C PEKOMEHOALMAMM MO BblpalLyBaHNIO TOMaTa,
paspaboTaHHbIMI OTHENIOM OBOLLEKapTOheNneBoacTaa
OIrBHY «®HL, puca» [3]. [Inst opoLLueHnst nCrnonb3oBanm
KanenbHbIA NONYB.

B coOTBETCTBMM C MOCTaBMIEHHbIMM 3a4a4amMu B Na-
60paToOpHbIX YCNOBUSAX NMPOBOANIIM OLIEHKY OpraHuye-
CKOW »KapOCTOMKOCTN COPTOOOPa3L0oB TOMara rno MeTo-
oy ©.®. Maukosa [8]. Mo Teopun ®©.®. Maukosa «Ecnun
NoABEPrHyTb hparMeHTbl NCTa OENCTBUIO BbICOKOW
Temreparypsbl, a 3aTeM NOrpy3nTb B PACTBOP CONAHON
KMCNOTbI, TO NOBPEXAEHHbIE N MEPTBbIE KNETKN NOOY-
petoT BCneacTane cBO60OAHOrO NPOHNUKHOBEHUSA B HUX
KMCNOTbI, KOTOPAas BbI3OBET NpeBpaLLeHre xnopodus-
na B beodunTH, TOraa Kak HeMOBPEXXAEHHbIE KITETKM
OCTaHyTCs 3eneHbiMu. BecnegcTeume yTpaTbl oTMmpa-
OLLIEN LMTOMIa3MOon CBOMCTBA NOJSyNPOHNLAEMOCTH,
K1CnoTa NPOHUKAET BHYTPb XJI0POMNIacToB, U BOAOPOS
KNCNOTbI BbITECHAET MarHuii U3 MOJIEKY bl Xniopodu-
na, npespaLlas ero B GeoutH — coeguHeHne 6yporo
uBeTa»

2KapoycTon4mBOoCTb B 3HAYUTENBHOW CTEMEHN
onpepensieTca ason pocTa 1 pasBUTNA pacTeHUN.
HaunbonbLlumnin Bpen, BbICOKME TeMnepaTypbl NPUYnHS-
IOT Ha pPaHHMX 3Tanax pasBuTUs OPraHoOB pacTeHus,
Tak Kak MoJiofble, aKTUBHO pacTyLLme TKaHU MeHee
YCTONYMBbI, YEM «CTapble» U «MOKosALWMECS». [10oaToMy
AN NPOBEAEHVIA aHanM3a Mo onpeaeneHnto XXapocTon-
KOCTU 6panv OAHOPOAHbIN MO MOSIOXKEHWIO HA PacTEHUN
MaTepuan (MNCTbst OGHOro BO3pacTa, PacrnooXXeHHbIe
Ha noberax ogHOro nopsigka u T.4.) — MOJIoAble JINCTbS
ToMara B Hanbonee ysa3BMMYIO 4151 pacTeHun gasy —
dhasy useTeHns. PasnnyHbiil TeMnepaTypHbIA PEXNM
BO3[ENCTBUS Ha (pparMeHTbl IMCTa yCTaHaBVBaNM Nnpu

nomoLuu Tepmoctara. OLeHKy NpoBOaNIN FNa3oMeEPHO
no cTeneHn NoOypeHUst IMCTOBON MAACTUHKMN.

PesynbTaTtbl 1 00CcyXXaeHue

[ns BbISIBNEHWS CTENEHW BANSHUSA TEMMEPaTypPHO-
ro cTpecca Ha pacTeHNs1 KOHCEPBHbIX COPTOB TOMaTa
OblIM NpoaHaNM3npPOoBaHbl TEMMNEPaTYPHbIE MOKa3aTeNu
¢ 14 moHsa no 15 nmonsa 2018 — 2020 rr. (tabn. 1). 3toT
nepuop, ABnsieTcs Hanbonee KPUTUYECKUM B PasBuUTU
pacTteHuii. B 3T0 Bpems NponcxoouT LUBETEHNE, 3aBs-
3blBaHVE U HANMB NIOO0B.

MpakTnyecku Bcerga Temnepartypa Bo3gyxa Hag
NMOBEPXHOCTLIO pacTeHuli Obina Bbille, Yem B rnybunHe
KycTa, OCOOEHHO B SICHble 6e306/1a4Hble OHW.

B Hambonee »xapkue gHU neproga Beretauum pacrte-
HuiA Tomata 2018 roga, BO3ayx Haf pacTeHnsMn nporpe-
Basics 0o 50 — 54 °C. 3a noHb cyMma akTUBHbIX TeMre-
patyp coctasuna 707,7 °C, 4To BbilLe CPegHEronoBoli Ha
65,8 °C. 28 noHs 611 3ahMKCUPOBaH TeMNepaTypPHbIN
pekopa. JHem TemnepaTtypa Bo3ayxa B TEHU pacTeHui
nogHanack oo otmetkn 39,3 °C, a Hag pacTeHusaMr — oo
54 °C. 3a nonb CymMMa akTuBHbIX TeMnepaTyp COCTaBu-
na 810,7 °C, yTo BblWwe HopMbl Ha 57,1 °C. BeinageHue
0CafKOB HOCUIO NOKasbHbIN XapakTep.

CambiM >xapkum Mecsiem 2019 roga 6bin MOHb.
Mo paHHbIM MeTeocTaHuun KpacHopap-Kpyrnnk
r. KpacHopapa, 6bin 3adhuKcrpoBaH TemMrnepaTypHbIi
pekopz NO OTKIOHEHUIO OT CPeaHErof40BOM HOPMbI MECS-
ua. CpegHemecsiyHble TeMnepaTypbl NPeBbILLany cpeq-
HeMHorosnieTHMe nokagarenu Ha 4,0 °C, TemnepaTypHbIii
MaKCHMYM B SICHble CONTHeYHble gHu gocturan 50,7 °C.
CyMMma aKTMBHbIX TEMMEPATyp 3a Mecsl, cocTasuna
758,4 °C, uT0 BbILWE cpegHerogoson Ha 119,9 °C. 3a
Mo CyMMa akTUBHbIX Temnepatyp coctasuna 711,7 °C,
4YTO HUXKE HOpMbI Ha 41,9 °C. MecsL, 6b11 NPOXNaaHbIM
1 0OXOMBbLIM, XOTS B HEKOTOPbIE AHWN TeMnepaTypa
BO34yXxa Haf pacTeHnsimm npesbiwana 40 °C.

WioHb 2020 roga 6bin npoxnagHbIM, HO cyxuM. Cymma
aKTVBHbIX Temneparyp 3a Mecsiy, coctasuna 686,2 °C,
4YTO HMKe cpepHeropgosoi Ha 10,7 °C. TemnepaTtypa
BO34yxa Hapg pacTeHusMn konebanack B npegenax
26,6 — 40,8 °C. Pe3koe NoBbILLEHVE TEMMNEPATYPbI B Nep-
BYIO AeKady VKOSt He CUJIbHO CKal3asioCb Ha MI0A0HO-
LWeHM ToMmaTa. PacTeHns Haxogunmch B 3aBepLUAtOLLIEN
dase uBeTeHus 60KoBbIX Noberos. bonbLuasa yacTb
naogoB Ha pacTeHnn 6bina chopmMrpoBaHa.

Ta6nuua 1. AHanu3 NorogHbIX yCnoBuii B Hanbonee NoaBep)XeHHbIi TemnepaTtypHOMY CTpeccy nepuop,
BereTauum pacteHui Tomarta (uBeTeHue, 3aBasbiBaHue nnogos) 2018 — 2020 rr.

Konun4yectBO gHen .
. KonuyectBo gHen
Cc TeMmnepartypou Bo3gyxa 6onee 33 °C
N C BJIaXKHOCTbIO Bo3ayxa 6onee 70 %
Hap NOBEPXHOCTbIO pacTeHun
Flop
NToro NTtoro
14 - 30 uoHs |01 - 15 monsa| 3a nepuopn 14 - 30 uoHs |01 - 15 mona| 3a nepuopn
LBeTeHusa uBeTeHus
2018 10 9 19 4 4 8
2019 15 8 23 10 8 18
2020 6 11 17 3 4 7
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HAYYHbIE MYBJINKALN

Cnocobom 3aLuTbl OT neperpesa MOXKET CIY>XXUTb
yCuneHHas TpaHcnmpauus, obecnevBaemMas MOLLHON
KOPHEBOW cUCTeMOn TomaTa. B pesynbtaTe TpaHcnmpa-
LMmn Temneparypa B TEHM PaCTEHWI CHMKanack, MHOrga
Ha 12 — 17 °C. PacTeHus TomaTta Cyxyt XKapKyHo noro-
Oy NEPEHOCAT Nlerye, 4Yem BNa)kKHyt0, Tak Kak BO BPeEMS
>Kapbl NpU BbICOKON BAAXXHOCTN BO3OyXa perynsaums
TemnepaTtypbl TMCTbEB 3@ CHET TpaHcnupauumn orpa-
HuyeHa. CogeprxaHue Bnaru B NoYse peryamposanm
KanesfibHbIM NOSINBOM. DTO NOMOrSI0 PACTEHUSIM CHUBE-
NMpoBaTb AeNCTBME TEMNIOBOrO LIOKa U OaTh YPOXKai.

DOTOCUHTES ABNSETCA OOHUM U3 Hanbosee vyB-
CTBUTENbHBIX K Teny rn3nonorn4eckmx npoLeccos
B pacTeHusix. Bbicokas Temneparypa okasbiBaeT 60/1b-
LIOe BMsIHME HA POTOCUHTETUYECKYIO CNOCOBHOCTb
pacTeHnin. [Ans ycTaHOBMEHUA TeMnepaTypHOro pe-
>KMa BO3LENCTBUS Ha NIMCTbs TOMarta, KOTOPbIN Gbl
No3BONN UAEHTUDULMPOBATL U KnaccudnumnposaTb
n3yyaemble NCXOAHbIE (DOPMbI MO XapaKTePy 1 CTEMEHN
NPOSABAEHNS UX YCTONYMBOCTY K BbICOKOTEMMNEPATYPHO-
My hakTopy, B 1abopaTtopHbIX YCNOBUAX NP MOMOLLN
TepMmocTaTa ncnosb3oBanu BoceMb pexxnumos: 40 °C;
45 °C; 50 °C; 55 °C; 60 °C; 65 °C; 70 °C 1 75 °C ¢ Bpe-
MEHHOW 3KCno3numnern Bo3nencTsuns Ha oparMeHTbl
nucTtoBon naacTuHky B 10 MuHyT. CTeneHb nopaxxe-
Husa nncta 0 — 10 % xapakTepu3oBanu Kak «OTCyT-
CcTBMs nopaxkeHusi», 10 — 30 % — «cnaboe nopakeHune»,
30 - 50 % — «cpepgHee nopaxxeHue», 50 — 80 % — «cunb-

Hoe nopaxkeHue», 80 — 100 % — «cnaowHoe nopa-
KEeHUne».

MopaxkeHne chparMeHTOB ncTa Npu AENCTBUN Bbl-
COKUX TeMMEePaTyp Ha IMCTOBbIE NNACTUHKN COPTO-
06pasLIoB, NPOSBIISOLLEECS B OTMUPAHUA 1 NOBYpPEHNM
KJIETOK, UBMEHSINOCh OT «OTCYTCTBUS MOPaXKeHUs1» A0
«CMJOLUHOro».

Mpw BO3QENCTBUM HA NNCTbA TOMaTta TeMnepaTypsbl
40 °C noBpeXXAeHuin KNeTok pacTeHunin Bcex obpas-
LOB He Habnaanoch UMM OHU BbIIN HE3HAYUTESIBHBDI
(tabn. 2). Npwu 45 °C y copta Mupaxx Hadanocb cnaboe
nopaxxeHve pparMeHToB NNCTa, OCTaslbHble 06pasLbl
ocTaBanmcb 6e3 n3aMeHeHus. Mpy NoBbIWEeHUN Temre-
patypbl 0o 50 °C nopaxeHue go 30 % Habnoganochb
y Bcex obpasuyos kpome JII — 1181; npu yBennveHmumn
Temnepatypsbl 4o 55 °C paspyLueHne X1oponiacToB 4o
50 % Habnoganock y coptoB Mupax n Pokep, octanb-
Hble 0b6pasubl MMenn cnaboe nopakeHne NMCTOBON
nnacTuHkn. Coptoobpasupl JIK — 2840 n JIN - 1181 06-
naganv HambosbLUen OpraHNYeCKON KapOCTONKOCTLIO.
CpepnHee nopaxkeHne nmcToBoi nnactuHky (oo 50 % no-
BEPXHOCTY NNCTa) Habto4anoCk y HUX NPV NOBbILLEHNN
Temnepatypbl 8o 65 °C. K cpeaHeyCToNYMBbIM MOXKHO
OTHecTn obpasubl JIK-2926 n JTIK-2704/09, cnabyto op-
raHNYeCKyto XXapOCTOMKOCTb NposiBuan copta Munpax
n Pokep. NonHoe nopaxkeHne KneTok Bcex obpa3uon
npousowno npu 75 °C. ToT >ke pesynbTaT 6bl1 Noa-
TBEP>XXAEH 1 B MOCNEAYOWMNX CE30HAX BblpalLBaHUS.

Ta6nuua 2. CTeneHb NopaXkeHUs1 IMCTbEB KOHCEPBHbIX COPTOB TOMaTa Nnpu Bo3A4eCTBUN Ha HUX

pasnu4YHbIMK TemnepaTypamm

TemnepaTypbl BO3[encTBuA
40°C | 45°C | 50°C | 55°C | 60°C | 65°C | 70°C | 75°C

CTeneHb Nopa)eHus nucta

o o o o

Oob6pa3se S s s s o o [ o
pLIE olo|8 o8 |oloB (oo (2o (202 |3 o8 e8¢
blo|lolol5|lojelo|hlo|leolb|lojoojold|o olo|o ol 2o ol o Q
o|I|X o|T|X o|T|X o zzlo|zxd|olz/z|T|oF 2oz F 3
Ele|&| 3| Elo|x|5|5le|x|d|5o|g(s|o||ls|oo|Xs| oo F|d|clo|d|d|e
O|G|O|EO|®O|5|0|C|0E|0|® Q5 €05 E® VS E G EESE O SE
FIE S FIRRSEERQSEERRQSERSEERLRSEERSSES LS E
O|O(0O|O0|0|0|0|O0(0|O0|0|O0(0|0|0|0|0(0|0|0|0|0(0|0|0 O0|0|0 (&)
Mwupax + + + + + + + +
J1K-2840 + + + + + + + +
JIr-1181 + + + + + + + +
JIK-2704/09 | + + + + + + + +
Pokep + + + + +
JIK-2926 + + + + + + + +

OTn pe3ynbTaThl MOATBEPXKOAET M aHANN3 ypoxKam-
HocTn o6pasuos 3a 2018 — 2020 r. (tabn. 3). O6pasubl
JTIK-2840 un JIM-1181 nokazanu cebs Kak BbICOKOMNPO-
OYKTUBHbIE (CPEOHSAS YPOXKaNHOCTb TOBAPHbIX MJ10-
nos 57,9 1/ra n 60,06 T/ra COOTBETCTBEHHO), a CO-
pTa Mupax n Pokep Hu3konponyktueHble (44,81 T/ra
n 48,59 1/ra). bonblume pasnuyuns Mexxagy ypo>kaiHo-
CTblO COPTOO6PA3L0B MO rogam OObACHSAIOTCHA OENCTBU-
€M He TOJIbKO abnoTnyeckux hakTopoB (CyLLECTBYIOT
OonbLIMe pasnnyns B HYyBCTBUTEIbHOCTM K TEMIOBOMY
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CTPECCY BHYTPU N MexXay copTamu), HO n Guotuye-
CKUX (NopakeHne pacTeHnii 601e3HAMMN 1 BUPYCaMu).
YpoxanHocTb ToMmata B 2019 rogy B CBA3U C 9KCTpE-
MaJslbHbIMY MOrOAHBIMI YCAOBUSAMY 1 MACCOBbIM MOparke-
HYEM NOCafoK BUPYCHbIMY 1 MUKOMIa3MeHHbIMK 6011e3-
HAMK Bblnia HEBBLICOKOW 1 cocTaBuna 16,56 — 24,72 1/ra.
B 2018 n 2020 rogax anuduntoTnusa He Habnwoaga-
JI0Cb. YpO>KaiHOCTb B 3aBUCMMOCTU OT obpa3sLa Ba-
pbupoBana B npegenax 55,8 — 73,38 1/ra (2018 r)
n 62,08 — 82,07 1/ra (2020 r).
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Tabnuua 3. Ypo)xalHoCTb copToo6pa3uoB TomaTa, 2018 — 2020 rr.

Ypo>XaHOCTb TOBapPHbIX MJ10A40B, T/ra
O6paszeu 2018 . 2019 r. 2020 r. Cpennsis

Mupax (cTaHgapT) 55,80 16,56 62,08 44,81
J1IK-2840 72,51 21,75 79,43 57,90
J1r-1181 73,38 24,72 82,07 60,06
J1IK-2704/09 69,43 22,44 75,31 55,73
Pokep 60,05 18,36 67,35 48,59
J1IK-2926 68,19 19,58 74,38 54,05
CpepnHe copToBas YPOXXanHOCTb 66,56 20,58 74,43

CPys 2,12 1,79 3,20

OncnepCcuoHHbIN aHann3 NoAyYeHHbIX OJaHHbIX 3a
2018 n 2020 rr. BbISABU 40NN BANSHNSA HA YpOXKai-
HOCTb TOMaTta reHOTUMMNYECKON N SKONOrMYEeCKON n3-
MEHYMBOCTHU, a Tak Xe ux B3anmopencremve. VsyyeHme
B3aMOENCTBUSA MeXY YPOXKaNHOCTbIO 1 MOrOAHbLIMMN
hakTopammn NO3BONNAN YCTAHOBUTbL CneLunduKky Bknaga
B NOTEHUManbHy0 YPoXKarnHOCTb, Kak reHoTMNa copTa,
Tak 1 NOroAHbIX ycnosuin roga. CorfiacHo nonyyYeHHbIM

OaHHbIM Pasnnyuns ypoxkas B CUCTEME «COpPT-cpea-
ypo>kar» SBNaTCs 4OCTOBEPHbIMU (F P F) (tabn. 4).
OpHako Ha U3MEHYMBOCTb YPOXXaNHOCTN B B0NbLUEN
cTeneHu (78,9 %) okasblBaloT BANSHME COPTOBbIE OCO-
6eHHoCTW. [lorofHble yCNoBUsi TaKXXe OKasbIBaoT CyLLe-
CTBEHHOE BJIMSIHNE Ha YPOXKaNHOCTb, XOTS 1 B MEHbLLUEN
ctenenn (20,6 %). D deKT B3aumMoaencTBust NorogHbIX
ycnosuii n copta man un coctaenset 0,3 %.

Taobnuua 4. Pe3ynbTaTtbl ABYX(haKTOPHOIr0 AUCNEPCUOHHOI0 aHann3a ypoXxanHocTn TomaTa

2018 - 2020 rr.

Yucno Kputepuin ®uwwepa (F)
. Cymma
Bupgbl BapbnpoBaHus cTeneHemn KBAAPATOB Auncnepcus thakTuueckoe | TaGnMuHOe
cBoGopbl
CopT - ypoxxanHOCTb (hakTop A) 5 1603,2 320,6 1776,6 2,6
YpoxanHocTb — cpepa (haktop B) 1 418,7 418,7 2320,2 4,3
Bsanmopenctene 5 6,3 1,3 6,9 2,6
[MNorpeluHocTb 24 4,3 0,2
Obuwee 35 2032,5
BbiBogbl OTun pesynbTaTbl NOATBEPXKOAET N YPOXKANHOCTb

AHann3 CNoXXMBLUMXCS MOrOOHbIX YC/IOBUIA B PETMOHE
3a 2018 — 2020 rr. nokasan HeobXoaNUMOCTb CO30aHNs
COPTOB U rMbpraoB ToMaTa C MOBbILLEHHOW YCTONYN-
BOCTbIO K CTPECCOBbIM YC/IOBMSIM, OOHUM N3 KOTOPbIX
SIBNISIETCS BblCOKas TeMnepartypa B nepuog LBeTeHust
1 HanvBa NaogoB.

Mo pesynbTaTtam nabopaTtopHbIX UCCNEAOBaHWIN Bbl-
sIBNIEHbI COPTOOOpasLbl, 06nagarLme NoBbILLEHHON
>KapOoyCcTonyYnBocCTbio pacteHun (JIK-2840, J1M-1181),
cnabyto OpraHMYeCKyHo XXapOCTONKOCTb NPOSIBUSIA CO-
pTa Mupax n Pokep.

obpasuyos 3a 2018 — 2020 rr. O6pasubl JIK-2840
n JIM-1181 nokasanu cebs Kak BbICOKONPOAYKTVBHbIE
(cpepHsas ypoXkalHOCTb TOBapHbIX Nnogos 57,9 1/ra
1 60,06 T/ra cCOOTBETCTBEHHO), a copTa Mupax 1 Pokep
HU3KO NpopykTusHbie (44,81 1/ra n 30,59 1/ra).

Ha n3amMeH4YBOCTb ypoXKaiHOCTU B BOMbLUEN CTENEHN
(78,9 %) okasbIBalOT BNSIHE COPTOBbIE OCOBEHHOCTM.
lMorogHble yCNoBMS TakKe 0Ka3biBaOT CYLLECTBEHHOE
BAINAHNE Ha YPOXKaNHOCTb, XOTHA U B MEHbLLEN CTEeneHn
(20,6 %).
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NPUMEHEHWE BTOPUYHOW LIENIONIO3bl B KAYECTBE
MYJIbMUPYIOLLLEEITO MATEPUATIA HA JIETHUX NMOCEBAX AblHU COPTA CTPEJIbHAHKA

Llesibto npoBoAUMOro aKcrepruMeHTa 6bi10 onpeaeneHne 3heeKTUBHOCTY MPUMEHEHNST MY IbYUPOBAHWS M10-
4YBbl BTOPUYHOW LIE/I/T0JI0300 Ha M0CEeBax AblHW AJ151 CHYXKEHUS MOTepy Baarv OT UCMapeHus, rnogasJ/ieHne pocTa
COPHSIKOB U 3alLmTbl KOPHEBOW cUCTeMbI OT rieperpesa. OnbiTbl 3aK1a[blBaIvCb COraIacHO OBLLENPUHATON Me-
Toauke o JintBuHoBy C.C. Ha netHux nocesax AbiHu copta CTpesibYyaHKa U3y4eHO UC0/Ib30BaHNEe BTOPUYHOM
Les1Ir0/103bl A5 MYyJb4UpPOBaHWS ro4Bbl. [10/1y4YeHb! pe3yibTaTsl Mo TeMrepatypHoOMy 6asnaHCcy Ha rnoBeEPXHOCTU
M0YBbI Y B 30HE 3a/ieraHvisi OCHOBHOW MaccChkl KOPHeN. 104 My/bYupyroLMM MaTeprasom Temrnepartypa rno4sbl
Bcerpga octaBanack Hmxe B cpegHem Ha 3,3 °C. OTMedeHa a(hheKTUBHOCTb MPUMEHEHNS MYJIbYMPYOLLEro MaTe-
puana B CrnaxviBaHuy TEMNepaTypPHbIX KOAebaHWi, 3alyuTe KOPHEBOV CUCTEMbI PACTEHUI OT reperpesa 1 co3aa-
HuY 61aronpPUsITHLIX YCI0BUI 10 yBIaXXHEHMIO Mo4Bbl. Mysib4Ya 13 BTOPUYHOM LiesIH0/103b] MPEnSTCTBOBasa Ucna-
PEHVIO MOMMBHOV BJiarv 1 obecrieyvBana rnogaBieHne pocTa COPHIKOB, UCK/IHO4asi HEOOXOAMMOCTb MPOBEAEHNS
MPOoJIKY B psaKax. AHa/InN3 roslyYeHHbIX PEe3YIbTaToB, 1okasasl JOCTOBEPHOE YBEINHYEHNE YPOXXaHOCTY /10408
AbiHn Ha 0,93 1/ra (+15,9 %) B cpaBHEHUN C KOHTPOJIbHbLIM BaPUaHTOM, Ha KOTOPOM MPUMEHSIIN CTaHAapPTHYH TEX-
Hosnoruvo. Mynb4poBaHue criocob6CTBOBaIO YBENHEHNIO HAKOMIEHUS CYXUX PacTBOPUMBbIX BELLECTB B MSIKOTU
710408 AbIHW. [1151 CHYXKEHWS pacxoaa BTOPUYHOM Lie/I/II0103bl Y CO3AaHNEe PaBHOMEPHOIO MyJibY/PYIOLLEro C/0s1
Heobxo[MMo TLYaTesIbHOE BbipaBHUBaHUE Mo4Bbl. [1ocie yObopKku 1 yaaneHus KarnesbHOM 1eHTbI MyJ/b4a 13 BTO-
PUYHOM Les1/IH0/103bl He co3A4aBasna rnpensiTCTBUM A5 MPOBEAEHUS arPOTEXHUYECKUX MEPOMPUSATUN 0 06paboTke
ro4Bebl. L{ennono3a, octaBasicb Ha y4acTke rnocse 06paboTku no4YBbl obecrneynsana yaydLleHne arpopu3nyeckmx
CBOVCTB M04BblI.

KnroueBble crnioBa: MynbYvpyroLmii MaTepuas, BTOPUYHAs LiesI103a, AbIHS, TeMeparypa, ypoXKaiHOCTb.

THE USE OF RECYCLED CELLULOSE AS A MULCHING MATERIAL
IN SUMMER CROPS OF STRELCHANKA MELON

The purpose of the experiment was to determine the effectiveness of mulching the soil with secondary cellu-
lose on melon crops to reduce moisture loss from evaporation, suppress weed growth and protect the root system
from overheating. The experiments were carried out according to the generally accepted methodology according
to S.S. Litvinov. The use of recycled cellulose for soil mulching was studied on summer crops of the Strelchanka
variety. The results were obtained on the temperature balance on the soil surface and in the zone of occurrence of
the main mass of roots. Under the mulching material, the soil temperature has always remained lower by an aver-
age of 3.3 °C. The effectiveness of the use of mulching material in smoothing temperature fluctuations, protecting
the root system of plants from overheating and creating favorable conditions for soil moisture is noted. Recycled
cellulose mulch resisted evaporation of irrigation moisture and provided suppression of weed growth, eliminating
the need for weeding in rows. The analysis of the results obtained showed a significant increase in the yield of
melon fruits by 0.93 t/ha (+15.9 %) in comparison with the control option, which used the standard technology.
Mulching increased the accumulation of dry soluble substances in the melon fruit pulp. To reduce the consumption
of recycled cellulose and create a uniform mulch layer, careful leveling of the soil is necessary. After harvesting and
removing the drip tape, the mulch from recycled cellulose did not create obstacles for carrying out agrotechnical
measures for tillage. Cellulose, remaining on the site after tillage, improved the agrophysical properties of the soil.

Key words: mulching material, recycled cellulose, melon, temperature, and yield.

BBepgeHune

Mynb4npoBaHne NoYBbl B OTKPbLITOM FPYHTE, Npu
BblpalLBaHUN OBOLLHbIX KYyJIbTYp, SBASIETCHA OOQHUM
13 Hanbonee aHEKTMBHbBIX arpOTEXHOJIOMMYECKNX
MeTOA0B, CMOCOBCTBYOLMX co3aaHuto bonee 6na-
ronpuUATHOrO TEMJIOBNAXXKHOCTHOIO peXXnma rnoysbl
M NPeanOYBEHHOrO C/I0A BO3AyXa, yaydlleHunto -
3NYECKUX CBOMNCTB MOYBbI N YCUIEHUD BUOXUMUN-
yeckunx npoueccoB B Hel. OQHOBPEMEHHO C 3TUM
MyJfibYa YrHETAET M OrpaHNYMBaET POCT 1 pasBUTUE COp-
HSIKOB.

Mynb4MpoBaHmMe NMoYBbl Kak arpoTeXHUHECKI Nprem
NPUMEHSIIOT AaBHO. B KayecTBe MynbYMpYOLLEro MaTe-
pviana ucrosb3ytoT CoNoMy, TOpd, CyXue IMCTbS, OMnnil-
KU, HABO3, CreLuasibHyo Myib4OyMary, CUHTETUYECKE
nneHKn 1 gpyrue matepuvanbl. NMoKpbITUEe NOBEPXHOCTU
MOYBbI MyJIbYe MO3BOJISET B 3aBUCUMOCTM OT ee hrau-
KO-MEXaHN4eCKIMX CBONCTB Pa3HO06pa3Ho BO3OENCTBO-
BaTb Ha BECb KOMMJIEKC (haKTOPOB, OnpemensitoLLmx du-
3u4ecKme ycrnosus B noyse. Mogbupas MynbunpytoLLye
mMaTepuarbl ¢ onpeaeneHHbIMN U3NKO-MeXaHNYeCKMI
N OMTUYECKNMUN XapaKTEePUCTNKAMMN, MOXXHO aKTUBHO
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BNIMATb HA PEXMM TeMnepaTypbl U BNaXKHOCTU MOYBbI,
YMeHbLLATb WA aKKyMyIMPOBaTh BENYUHY COJTHEYHOM
paguauun [1, 2]. B nocnegHee BpeMsi Npon3BoguTenu
OBOLLIHOWM NPOAYKLMN NCMOSIb3YHOT NOSIMMEPHYHO NIeH-
KY, OCHOBHbIM HEOOCTAaTKOM KOTOpOI7I ABNAETCA 3HA4YN-
TenbHbIN NepUof, pacnapa u Kak CrneacTene 3acopeHune

HUn N P K. Kr 4. B./ra (no 375 Kr/ra pusnveckux Ty-
koB). [1ns obecnedeHnsi BCXOO0B Npuv JIETHEM NOCEBE
yKnaablBanu KanesbHyto JIEHTY C pacCTOSTHUEM MEXAY
amutTepamm 35 cMm. s MynbYMpoBaHUSA NOYBbLI UC-
NoNb30Bavi BTOPUYHYHO LIENION03Y, KOTOpasi COCTOUT

Ha 70 % 13 N3Menb4YeHHON LEenntono3bl cepo-6enoro

nonewn. BeinonHeHne nocneybopoyHbix meponpuaTuin no  ueeta n Ha 30 % n3 kanbuma ¢ pH - 7,6. HacbinHas

ydaneHuo nieHKM ¢ y4acTKOB 3aTPyAHEHO 13-3a pacTu-
TeNbHbIX OCTATKOB. [NeHKa LennseTcs n HaMmaTblBaeTCs
Ha pabo4yne opraHbl CENIbCKOXO3ANCTBEHHbIX OPYaNiA,
CHMKas Ka4eCcTBO NPOBOAVMbIX arpoMeponpuaTun [2, 3.

nnoTHocTb Matepuana 450 — 540 kr/me. MNeprog nonHoro
pasfnoXxXeHns BTopu4Hom Lenntono3sel 11 — 15 mecsues.
Yepes 5 gHeln nocne nocesa, Korga nossBuUAnNCb BCXOAb!,
MYNbYMPYOLLMIA MaTepuan HaHOCUIM Ha NOYBY MO LiEH-

CO3,EI,aIOTCF| N PEKOMEHAOYHOTCA K MPUMEHEHNIO HOBbIE  TPY NOCEBHOIO pAaa. LIJ|/|p|/|Ha Myanmpyromeﬁl nosocChbl

MYNbYMpPYHOLLME MaTepuasbl, OTBEYaOLLME COBPEMEH-
HbIM TpeboBaHNsIM cenbxo3npoundsoguTenein. OgHUM 13
TakMx MaTepuasnoB ABASETCA BTOPMYHANA Lennonosa.

Llenb uccnepgoBaHum

BbisiBUTL ah(PeKTUBHOCTL MPUMEHEHUSA MYITbYMPO-
BaHUSA MOYBbl BTOPUYHOW LEAM0A0301M Ha NoceBax AblHN
copta CTpenbyaHka.

MaTepuanbl n meTogbl

Mpon3BOACTBEHHDBIN OMbIT MPOBOAUIN Ha CENEK-
LIMOHHO-CEMEHOBOAYECKOM Y4acTKe OBoLLebaxyeBbiX
KynbTyp ®IBHY «®HL, puca» Ha neTHem nocese OblHK
paHHecnenoro copta CTpenbyaHka, C Neproaom Be-
retauun 55 — 58 gHel oT BCx040B A0 YOOpKU. YueTHas
nnowanb AensHkn coctaensana 10 M2, NOBTOPHOCTb
B OMbITe TpexkpaTHas. PacnonoxxeHne BapruaHToOB PEH-
oomusnpoBaHHoe. lNnowage NuTaHns OgHOro pacTe-
Hust — 2 M2 (2,0 x 1,0). MoceB ocyLecTsneH ceMeHamu

0,5 M 1 ToNWMHa cnos 0o 5 cMm, KoTopasi obecneynBana
MOJIHOE MOKPbITUE MOYBbI. PacTeHns B MOMEHT HaHece-
HIS MyJIbYM 3aKPbIBaM NOJIMATUIEHOBBIMU CTakaHaMU.

[Mpwn 3aknagke onbITOB U NPOBEOEHWN NCCefoBa-
HUIA NCNOJIb30BaIM METOAMKY MOMEBOrO OMbiTa B OBO-
wesoacTee [4]. ArpoTexHVKyY BblipalyBaHmsa 6axyeBblx
KyJIbTYP Ha OMbITHbIX Y4acTKax BbIMOSHAN B COOTBET-
CTBUM C peKOMeHJaunsamMm, pa3paboTaHHbIMU B OTAE-
ne osouwekaptodenesoactesa ®PrbHY «®HL| puca»
[5]. CtaTucTu4eckas ob6paboTka NonyyYeHHbIX OaHHbIX
npoBefeHa CorfacHoO METOANYECKUM peKOMeHAaUNsaM
AX. LLeypxeHa [6].

Pe3ynbTaTtbl 1 06Ccy>XaeHune

TemnepaTypHbI PEXXM BEPXHENO C0si NO4BbI hop-
MUpyeTCcsa Nopg, BO3AeNCTBnemM TpaHchopmaumm n ne-
pepacnpeneneHnm conHevHom aHepruu. MNpu Harpesa-
HUN NOBEPXHOCTY MPOUCXOANT TEMOO0TAAYa B NOYBY.

kateropun OC, Bpy4Hyto 15 ntons, Ha ydacTke nocne VIHTEHCMBHOCTbL TennoobmeHa 3aBnCcuT OT Tenohuan-

ybopKKn YyecHoKa. Ha gensiHky BbiceBanoCh 5 r cEMsH.
['ycToTa nocesa 13 pacyeTa 5 ThbiC. LUTYK pacTeHUI Ha

YeCKMX XapaKTePUCTUK NMOYBbI 1 COCTOSIHIS €€ NOBEPX-
HOCTW (BNaXKHOCTU, MUKpopeibeda, YKpbITUE Myby-

rektap. MuHepanbHoe yaobpeHne HATPOaMMOMOCKY  PYHOLLMM MaTeprasnom 1 op.) Hekotopas 4yacTb aHeprum
YyXOOUT Ha TENSIOBOE U3MyYeHNEe NOBEPXHOCTN NOYBbI
1 3aTpadvmBaeTcs Ha ucnapenve snaru [1, 7 — 10].

(N,,P,K,, BHOCKAM A0 NoceBa nepep hpesepoBaHn-
eM no4Bbl. Hopma BHeceHUs1 MUHepanbHbIX yoobpe-
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t” Bo3yxa eeeseese t° HA MTOBEPX.

29.07.
03.08.
05.08.
07.08.
11.08.
13.08.
18.08.
20.08.
28.08.
03.09.
07.09.
09.09.
11.09.
15.09.
17.09.
21.09.
23.09.

24.08.
26.08.

ITOYBBI = = =t’ mouBsl Ha TUI. 10 cMm

P|/|cy|-|0K 1. AVIHaMI/IKa TemMmnepaTtypbl BO34yXa U Nno4Bbl B KOHTPOJIbHOM BapuaHTe
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t” Bo3myxa

escssesce {7 IOBEPX. MYyJIbYH

= = =t mouBbl Ha II. 15 cM MyJbua

PucyHok 2. luHaMmuka TeMnepaTtypbl BO3gyXa 1 NoYBbl NPU UCMOJSIb30BaHUUN MyJbYUPYHOLLEro NOKPbITUS

N3 BTOPUYHOW LLeNniosnosbl

PucyHok 3. Hauano useteHus gbiHu copta Ctpenb-
YaHkKa, 06.08.2020

PesynbTatbl uamepeHunsa Temnepartypbl BO34y-
Xa 1 rno4sbl NpeAcTasneHbl Ha rpadukax (puc. 1, 2).
HabntogeHus nokasanu, 4To NOBEPXHOCTb MOYBbI Ha-
rpesanack CUbHee, YeM NOBEPXHOCTL MYJIbUYMPYHOLLIErO
cnos. B AcHble 6e306na4Hble AHU pasHuua goxoauna

PucyHok 4. Hayano co3peBaHus gbiHU copTa
CrtpenbyaHka, 13.09.2020

£o 10 °C, 6narogaps OTpaXKeHUo CBeTa OT cepo-6eson
NMOBEPXHOCTN MyJibYMpytoLlero matepuana. OgHako no-
4YBa Nof MynbYyeln Ha rnybuHe 10 cm Bcerga octaBanach
MeHee nporpeToin, pasHuua goxoguna go 3,3 °C n nme-
Jla MeHbLUYO aMnnnTyay KonebaHns Temnepartypbl, Tak
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Kak 3HaunTeNlbHas 4acTb Tenna oTpaxanacb OT NOBEPX-
HOCTU MyNb4YMpYyoLWEero cnos. Myns4mpyowmnn akpaH
3awmuan oT neperpesa 30HY pasMeLLeHNs OCHOBHO
Macchbl KOpHe. 3a nepBbIil Mecsil, Neprnoaa Beretaumm
nof, MyJibYel KoOpHeBasi CUCTemMa ucnbeltTana Temnepa-
TYPHYIO Harpy3ky MeHbLue Ha 63 °C. B wione cpegHe-
MecsiyHas TemnepaTypa noysbl Ha raybuHe 10 cm nopg,
Mynbyen 6bina 25,8 °C, B KOHTPOJSIbHOM BapuaHTe —
28,0 °C. B aBrycTe Ha KOPHU BO3AENCTBOBASIO CyM-
MapHoro Tenna Ha 49,6 °C meHbLue. CpegHemecsidHas
Temreparypa B aBrycte nof MyJib4vpyroLLM COeM —
26,7 °C, B KOHTpOsIbHOM BapuaHTe — 29,0 °C. Mynbya
obecneumnBana 6onee KOMpOPTHbIN O KOPHEBOW CU-
CTeMbl TeMMepaTypHbIA PexXum 1 3awguuiana ot ne-
perpesa. VIckn4yanocb ncnapeHne NosMBHOM BRaru
C MOBEPXHOCTN MOYBbI, YTO CYLLECTBEHHO BNNANO Ha
BNaroo6ecnevyeHHOCTb pacTeHnin. MynbunpytoLmin cnonm
Oymaru NosIHOCTbLIO MOAABMSAN POCT COPHSAKOB, UCKITHO-
Yyas NpomnoJsiKy B psgkax (puc. 3, 4).

CospaHune onTuMasbHbIX YCIOBUN B Cpene obuTaHns
pacTeHuin, ONTUMU3aLUs NapaMeTpoB arpoduToLeHo3a
1 ero 3hHEKTUBHOIO PYHKLMOHMPOBaHUSA, B KOHEYHOM
cYyeTe, NPUBOANT K peanm3auun noTeHumansHon 6uo-
JIOrM4ECKON NMPOAYKTUBHOCTY NCMOMb3YEMbIX COPTOB
n rmbpugos [1, 2].

Mop, MynbYNPYOLLMM CII0EM BTOPWUYHOW LIENI03bI
KOpHEBas CcTeMa PacTeHW ObIHN MeHbLLIE NoaBepranach
TemneparypHoMy neperpesy. Mynbya cnocobcTeoBana
COXpaHEeHMIo BNarun B NoYBeE 1 CAepXXvBana passuTme co-
pHsikoB. Co3gaHHble ycnoBusi obecrneymnm hopmuposa-
Hye 60MbLUEro KOIMYECTBO MIOAOB HA OOHOM PacTEHNN
1 ¢ 6onbLuel maccon (cM. Tabn.). B ntore ypo>xaiHocTb,
NP1 NCMONb30BaHUM MybYMPYIOLLErO Marepuana, cocra-
BuUna 6,76 T/ra n npesbicua KOHTposb Ha 15,9 %. Cnenyet
OTMETUTB, YTO MPUMEHEHNE MYJTbYM CMIOCOOCTBOBAIO 60S1b-
LLEMY HaKOMJIEHMIO CyXuX pacTtBopumMbix BelecTs (CPB)
B MSIKOTM MnogoB. [Nocne y6opKky 1 yganeHust KanesibHom
JIEHTbI MYJIBYMPYIOLLNIA CIOM BTOPUYHOM LIESI0M03bI HE
co3faBas NPensATCTBUN NP 06paboTKe NoYBbI.

Tabnuua. BnusiHme Mynb4ynMpoBaHUS MO4YBbl BTOPUYHOW LLENIJIH0JI030M Ha YPOXKalHOCTb paHHeCnenoro

copTa gbiHu CTpenbyaHKa

6,59;

Onst CPB F, 98,51 > F HCP,, = 0,9

Teop

Kon-Bo nnogoB |Macca 1 nnoga YpoxanHocTe,
BapuaHT A A npu6aBKa CPB, mr/%
Ha 1 pacTeHun, wWT.| (cpepHee), Kr | T/ra o
K KOHTponto, %
KoHTponb 2,0 2,15 5,83 - 11,0
Mynbya 2,4 2,44 6,76 15,9 12,3
[Onsa ypoxxanHocTtun Fd)151 ,46 > FTeop 6,59; HCP, =0,41

BbiBogbl

1. MynbunpoBaHve No4Bbl BTOPUYHOW LIENN0N030M
3alLMLLIAET KOPHEBYIO CUCTEMY OT MEPErpeBa 1 Criiaxu-
BaeT KonebaHnsi TemnepaTtypbl B NOYBE, NPENATCTBYET
ncnapeHnto Bnaru 1 nogaBnsieT POCT COPHSIKOB, NCKITO-
Yyast He0O6XOAMMOCTb NPOBEAEHNS MPOMOJIKUN B PsiAKaXx.

2. [NpMeEHeHNEe BTOPUYHONM LEeNNo03bl co3[ano
OMTMMaribHbIE YCNOBUSA 1 KOPHEBOW CUCTEMbI AaHu,
BCNEACTBME Yero Ha pacTeHnn chopmMmnpoBasioch 60sb-
Wwe nnonos ¢ 6onbluen maccoi. B ntore 6bin cobpaH

ypoxkar nnogos Ha 0,93 T/ra 60nbLUe, YEM B KOHTPOSIb-
HOM BapuaHTe.

3. MNocne 3aBepLueHns y6OpKy 1 yaaneHus Kanenb-
HOW NIEHTbI BTOPUYHAsA LIEJJI0103a He co3pasana npe-
NATCTBUIA ONs NPUMEHEHNS MEXaHU3MPOBaHHON obpa-
OOTKM NO4BbI.

4. [1ns yMmeHbLUEHNS pacxofa BTOPUYHOM LEentonio-
3bl NPV CO30aHUN MYJIbYUPYHOLLEro CIosi, HEO6XOANMO
TLWaTeNbHO BblpaBHUBaTL NMOBEPXHOCTL MOYBbI.
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OKOHOMMUYHECKAA SOPEKTUBHOCTb NPOU3BOACTBA TOBAPHOIO YHECHOKA
HA NMPUMEPE OHOIO U3 XO034AUCTB KPACHOZJAPCKOI'O KPAA

lNpegcraBneH SKOHOMUYECKUN aHain3 rMpon3BOACTBa TOBApPHOro YeCHOKa Ha rpumepe xossvictsa «[po-
rpecc» KpacHo4apCKoro Kpasl, B KOTOPOM €XXerofHo oJ BblpalyMBaHue 03VMIMOro YecHOKa 3aHsiTa rnaoLyasnb oT
500 go 800 ra. YecHok BbipalymBaeTcsi B O4HOJIETHEN U ABYX/IeTHEN Ky/ibType. B ogHoeTHen KyibType 4151 M10-
canku ucrone3yercs 3ybok. Hopma Bbicaaku Ha oguH rektap ot 600 go 1500 Kr, B 3aBUCUMOCTY OT pasmepa.
V13-3a BbICOKO/ L{€HbI Ha MOCa[04YHbIN MaTepuasl u 60JbLLION HOPMbI BbICEAKU, MPON3BO[CTBEHHbIE 3aTpaThl BMe-
cTe ¢ Hanoramm cocTtassistoT 6onee 500 Teic. pybe Ha OguH rekTap. PeHTabeslbHOCTh BbipalyBaHUs O3MMOIro
YeCcHoka cocTasnseT 54 %. Bbixof TOBapHbIX JIyKOBUL, NPy JaHHOM Criocobe BbipalymBaHus He rnpesbiuaeT 70 %,
13-3a HenpaBUIbHOV OpUEHTaLmy 3y6KOB B ro4YBe rpy rnocagke. CHUXaeTCs YPOXXalHOCTb M TOBapPHOCTb U3 Bbi-
Ca)KEeHHbIX BOKOM WV MEepPEBEPHYTHLIX K BEPXY AOHLEM 3yOKOB, 13 KOTOPbIX (hOPMUPYIOTCS OFHOBOKME MEesIK1e
JIyKoBULbl. [lpy ABYXIETHEM BbIpaLYMBaHUY B KAYECTBE 0Ca[04YHOro Marepmasna UCroib3yoT BO3AYLUHbIE JTy-
KoByLbl. [TPON3BOACTBEHHbIE 3aTpaThl 3HAYUTEILHO HUXKE U pas3apobieHbl Ha ABa roga, 6aarofaps MUHUMA Ib-
HbIM pacxogamM Ha rnocagoyHbIf MaTepumas. B nepBbivi rog BbipalymBaHusi hopMupyeTcsi oqHO3ybKoBas iyKoBuLa
OPUEHTYPOBaHHAasi BEPTUKA/IbLHO B 104YBE, KOTOPYIO OCTaB/ISAIOT B 3uMy 6€3 rnepecaiku. Bbixon TOBapHbIX J1yKOBUL
60osee 80 %. OcHOBHO rpobemori npu ABYXAETHEM BbipaLyMBaHUy SBASETCS 6opbba ¢ COpHsIKamu. PeHTabeslb-
HOCTb BblpalynBaHWs YeCHOKa 13 BO3AYLUHbIX JlyKOBUL 6e3 nepecaaku coctasnset 174,4 %, HO y4acToK rnoj
KYJIbTYpOV 3aHAT ABa roga. B xo3s/icTBe opraHn3oBaHa nocagka KyabTypbl YHeCHOKa TakuM 06pa3oM, YTO ypoxkan
YeCHOKa MoJ1yHaroT B KaXXKAbI CE/IbCKOXO35IMICTBEHHbIV CE30H, NPyl 3TOM UCTO/L3YT 0ba criocoba BbipallnBaHys.

KnroueBble crioBa: 03vIMbIli Y€CHOK, 3yOKUM, BO3AYLLIHbIE JTYKOBULbI, OOHOJIETHEE Y ABYX/IETHEE BblpaLMBa-
HUE, SKOHOMMYECKast 3(PEKTUBHOCTb, PEHTAbOE/IbHOCTL MPOU3BOACTBA.

ECONOMIC EFFICIENCY OF COMMERCIAL GARLIC PRODUCTION
ON THE EXAMPLE OF ONE OF THE FARMS IN THE KRASNODAR TERRITORY

An economic analysis of the production of commercial garlic is presented on the example of the farm "Prog-
ress" of the Krasnodar Territory, in which an area from 500 to 800 hectares is occupied annually under the cultiva-
tion of winter garlic. Garlic is grown in annual and biennial crops. In an annual culture, a clove is used for planting.
The planting rate per hectare is from 600 to 1500 kg, depending on the size. Due to the high price of planting
material and a large planting rate, production costs, including taxes, amount to more than 500 thousand rubles
per hectare. The profitability of growing winter garlic is 54 %. The yield of marketable bulbs with this method of
cultivation does not exceed 70 %, due to the wrong orientation of the cloves in the soil during planting. The yield
and marketability from the cloves planted sideways or turned upside down to the top, from which one-sided small
bulbs are formed, are reduced. For two-year cultivation, air bulbs are used as planting material. Production costs
are significantly lower and split over two years due to the minimum costs of planting material. In the first year of
cultivation, a single-toothed bulb is formed with a vertical orientation in the soil, which is left in the winter without
replanting. The output of marketable bulbs is more than 80 %. The main problem with two-year cultivation is weed
control. The profitability of growing garlic from aerial bulbs without replanting is 174.4 %, but the area under the
crop has been occupied for two years. The farm organizes the planting of a garlic crop in such a way that the har-
vest of garlic is obtained in each agricultural season, while using both methods of cultivation.

Key words: winter garlic, chives, air bulbs, one-year and two-year cultivation, economic efficiency, profitability
of production.

BBepeHune

[Mpon3BOACTBO YECHOKA B MUPE HEMPEPLIBHO pac-
TeT. Cellyac ero exxerogHo BbipalLysaroT okono 10 MiH
TOHH Npu cpegHen ypoxkaHocTn 10 TOHH € rekTapa.

B MMpoBOM penTuHre nnpgepom no aKcnop-
Ty YecHoka ssnsaetcsa Kutan (81,16 %). Mo gaHHbIM
FAOSTST B EBponenckom penTuHre nuaepom rno sa-
JIOBOMY NPOU3BOACTBY YeCHOKa siBnsieTca Vicnanus
C 49,43 % (173 600 T). 3a Hen cnepytoT PymbiHUSA
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(24,43 %), Ntannsa (10,78 %) n ®paHuwms (6,78 %) [11].
B Poccuitickon ®epepaunn nog npon3BoLCTBOM Yec-
HOKa 3aHATa nnowagb — 93,5 Teic. ra. Beca nonyyae-
Masi MPOOYKLMS OCTAETCS Ha BHYTPEHHEM PbIHKE OJ1s1
YOOBIETBOPEHNSI MOTPEOHOCTY HACENEHUSA U HE UAET
Ha akcnopT [10].

[MpOn3BOACTBO YECHOKA COBEPLLUEHHO HE YO0BNETBO-
pSieT NOTPEBHOCTY B HEM, MO3TOMY OH B BOMbLUMX KOSIN-
YecTBax 3akynaetca B Kutae, iHguu, Erunte, CpepgHeli
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A3zuu. MNMprBO3HOI YECHOK MIOXO0 XPaHUTCS 1 3a4acTyo
WUMEET HN3KUE BKYCOBbIE Ka4ecTBa.

B cTpyKType nponssoacTsa OBOLLHON NpOoayKLmn
B KpacHogapckom Kpae 4eCHOK 3aHnMaeT ocoboe me-
CTO. 3a nocnepHUin Neprog naoLann nocesoB n céop
BaJIOBOV MPOAYKLIMN YECHOKA HAYMHAIOT YBENNYMBATHCS.
Mo paHHbiM NKLL 3a 2020 rog HanbonbLune nioLann
nocagkun YeCHoOKa 3aHUMatOT NINYHbIE NOACOOHbIE X035~
ctea (J1MX) — 1050,3 ra, cenbxo3opraHnsauun — 457, 4 ra,
KpecTbsAHCKO-epmepckune xossancrtea (KOX) B kpae
3aHumatoT Beero 53,02 ra. dakTnyeckn yopaHo YecHo-
ka B KpacHopapckom kpae B 2020 rogy — 1560,72 ra,
cpenHsas ypoXkaHocTb cocTtaBuna — 8,8 1/ra, mak-
cuMarnbHbIA ypoxkai nykoBuy, 6bin cobpaH B KOX —
9,8 T/ra. Camblin HU3KNIA ypoXKal bbin cobpaH Ha y4acT-
kax JIMNX - 7,43 1/ra [6]. dedunumnt nponsBoacTBa Yec-
HOKa B Kpae HOCUT SPKO BbIPa>XEHHbIN XapakTep, YTo
CBS13aHO C TPYAOEMKOCTbBIO KYJIbTYpbl, C OTCYTCTBUEM
CNeumann3npoBaHHON TEXHNKN, BbICOKOMPOAYKTUBHbIX
COPTOB, HEBLICOKON YPOXXaMHOCTBLIO U CIIOXKHOCTBLIO Ce-
MEHOBOACTBA. YCnex BbipallBaHUs 03UMOro YeCHOKa
B KpacHopapckoM Kpae 3aBUCUT OT MNOroaHO-KIMMaTu-
YeCKUX (hakTopOoB, UCMOSIb30BaHNSA COPTOB, YCTONYMBBIX
K TemnepaTypHbIM CTPeccaM 1 afanTMBHbIX K MOYBEH-
HbIM YCJOBMSIM 30H BbIpalLMBaHNs, a TakKe OCYLLECT-
BJIEHNS arPOTEXHUYECKNX MPUEMOB, CMOCOOCTBYIOLLINX
nepe3nMOBKE PaCTEHN 1 MOBbILLIEHWIO YPOXXANHOCTM
[1, 3,5, 8].

[na npooBuKeHus KynbTypbl U pacluMpeHmnst 06b-
€MOB NMPON3BOACTBAa YECHOKa HEOOXOANMO OpPraHn3o-
BbIBaTb OJEMOHCTPALUVNOHHbIE MAOLLALOKA U MPOBOLAUTL
obyyaroLLme ceMrHapbl B MOMOLLB hepMepam 1 rnasam
JINYHbIX NOACOOHbLIX XO3ANCTB Ha 6ase NepeaoBbIX XO-
3ANCTB Kpasi 1 OnMpasiCb Ha [OCTOBEPHbIN OnbIT. Kpome
TEXHONOMM BbIPALLMBAHNS YECHOKA, B TAKNX XO3ACTBE
MO>KHO €LLie 03HAKOMUTBCS C SKOHOMUYECKMU BbIKNa-
Kamu no Npov3BOACTBY 03MMOro YeCHOKA.

Llenb nuccnegoBaHui

MokasaTb 9KOHOMNYECKYH 3 HEKTUBHOCTL NPO-
M3BOLCTBA TOBAPHOIrO YECHOKa Npu O4HOJIETHEM
N OBYXJIETHEM BblpallMBaHnM Ha NPUMEpPE XO035CTBa
«[Mporpecc» KpblnoBCKOro panoHa KpacHogapckoro
Kpasi.

MaTepuanbl n meTogbl

AHanna npon3BOACTBEHHOWN AeATeNbHOCTY ObiNn cae-
naH B xo3sauncTee «[porpecc» KpblNOBCKOro panoHa
KpacHopapckoro Kpasi o TeXHOSIOMMYEeCKM KapTam
1 NPON3BOLCTBEHHbLIM OTHeTam 3a 3 roga.

Pe3ynbTaTtbl 1 06Ccy>XaeHne

B xo35aicTBe exxeroqHo nop, BbipaliyuBaHMeM YECHO-
ka 3aHaTo oT 500 go 800 rektap. YeCHOK BbipalmBaroT
B O3VMOW KyJIbType B OCHOBHOM Ha 60rapHbIX y4acTKax,
B OOHOJNIETHEN 1 OBYXJIETHEN KyNbType 6e3 nepecagKu.
[pOn3BOACTBEHHbIN CEKTOP MOSHOCTLIO YKOMMAEKTO-
BaH TPaKTOpPaMu 1 CEJIbCKOXO3SANCTBEHHBLIMI OPYLUSMU,
HeobXoaMbIMUK A1 BbINOJSIHEHUSA BCErO perfiameHTa
arpomMeponpusaTUA: NOArOTOBKE NMOYBbI, MOCaAKe, YXO-
[y 3a pacTeHusMy 1 NOYBOW B Nepuop, seretaumm, ybo-
POYHblE KOMOalHbI 1 gpyrue. BoicaxkusatoT 3ybkamu

1 BO3AYLUHbIMW JTYKOBUYKaMU TPEX-YETLIPEX CTPOYHBIMU
JIEHTaMV C PpaCCTOSHUEM B PSAY MEXAy pacTEHUAMN OT
5 po 10 cm. Hopma BbiCagku 3aBuCUT OT pasmepa no-
capgo4Horo martepuana: 3ybkamm ot 600 go 1500 kr/ra,
BO34yLUHbIMW NyKOoBM4Kamm ot 25 po 35 kr/ra. MNpu
BblpawyBaHum N3 3ybka, BbiICaXKEHHbIE C OCEHU 3y6-
KW, B NepBOW MOJSIOBUHE NleTa AatoT ypoxkan JIyKosuL,.
BbipalumBaHue 4ecHoKa 13 BO3OYLLUHbIX IYKOBUYEK OaeT
ypo>kar 4epes gga roga. B ocHoBHOM BbipalumsatoT
copTa CTpenKytoLLerocs YecHoka Jliobawa n [JobpbIHs.
[Mpy MexaHN3NPOBaHHOW NOCaAKe 3Ha4YUTeNIbHAs 4YacTb
3yOKOB OKasblBaeTCst GOKOM WM NEPEBEPHYThIE BBEPX
JoHueM. N3 Taknx 3y6koB (hoOpMUPYHOTCS HETOBapHbIE
JIYKOBMLpI, YTO CKa3bIBAETCSH Ha ypoxkanHocTn. O6bem
BblOpaKoBaHHbIX JIYKOBML, cOCTaensan okosio 25 — 30 %
OT 06LLero ypoxxas.

Ons yoobcTBa pacyeT 9KOHOMUYECKON ahheKTB-
HOCTU BbIpaLLMBaHUSA O3MOro YeCHOKa Npon3BoauII-
cqa Ha 1 ra. [ins aHannsa ncnonb3osanu yeCpeaHeHHbIe
OaHHble TEXHONOMMYECKNX KapT 1 gpyrue pacxopn-
Hble JOKYMEHTbI B XO3ANCTBE 3a NocnegHne Tpu roga.
Mpun pacyeTe 6pann HOPMY BbICaAKN KPYMHOro 3ybka
1500 kr/ra. LleHa nocapgo4Horo matepuana kateropum
anuta — 150 py6./kr. 3a nepuopg NpoBELEHUS aHAIM30B
CpenHss ypOXKanHOCTb TOBaPHOIO YECHOKA B XO35ANCTBE
cocTaBuna 15 ToHH/ra.

Onnpasicb Ha CpefHnNe LeHbl apeHabl 3eMau
B KpacHopmapckoM Kpae, CTOMMOCTb apeHpbl 1 ra 06-
xogunack B 12 Teicad pybnen. B cTpykTypy nponssog-
CTBEHHbIX 3aTpaT Npu BblpaliMBaHN YECHOKA BOLLIJN
TaKkXXe pacxonpl, CBA3aHHbIE C NPMOBPETEHNEM Noca-
OOYHOro Matepuana, NpennoceBHON 1 OCHOBHOM obpa-
60TKOI NO4BbI, 3aTpaThl HA NpuobpeTeHne yoobpeHui
N CPEACTB 3alunTbl PACTEHUI, @ TAKXKe 3aTpathbl Ha MNo-
cafky, yxof n ybopouHble paboTel. Cymma 3aTpat no
Ka)KZOMY TEXHOMOMMYECKOMY aTany paccyutaHa UCXOLs
13 3aTpar Ha onnaty Tpy4a HaeMHbIX PabOTHMKOB U Npwu
HeOBXOOMMOCTY HaiMa TEXHVKI. VITOro Npon3BoacTBeH-
Hble 3aTparthbl, C y4ETOM CTOMMOCTW apeHpl 3eM/N Ha
1 ra B cpegHem 3a Tpu roga coctasuna 342 Tbicauun
00 py6neii (Tabn.1).

ExxerogHo Ha nprnobpeTeHne NoCago4Horo mare-
puana 3aTtpaTtbl coctasnsanm 6onee 80 %, Ha ybopky
n 06pesky ypoxasa — go 10 %, octanbHOe Ha apeHay
3emMu1, NoAroTOBKY NOYBbI K Nocagke. Taknm 06pasom
OCHOBHas [0N14 3aTpat npu BbipalymBaHum HYepes 3y60K
npuxoannach Ha 3aKkyrnky nocagoyHoro Marepuana —
225000 py6nen.

CpepHss ypo)KaiHOCTb YECHOKa B X0O35NCTBE CO-
cTtasnsna 15 TOHH, Mpy yCNOBWY NMPaBUIbHOIO yxona
1 OTCYTCTBUSI HEraTnBHbIX (haKTOPOB NMOrodbl, TakKUX Kak
3aMOpPO3KU, YepeayoLLMECs C OTTENENSIMU U BbICOK/E
TemnepaTypbl B Nepuog, akTMBHOMO pocTa JIyKOBULbI.
[loxopn, OT Npoaakmn yporkasi 3aBUCes OT ero KadecTtsa
N KOMMepYeCcKoro obbema. B xo3aicTBe exxerogHo nog,
031MbIM YECHOKOM 3aHsiTa nnowags ot 500 go 800 ra
n 6onee. Mpu 60nbLLIOM 06bEME NPOAYKLNN 1 BO3MOX-
HOCTW 3aKJtoHaTb KOHTPaKTbl Ha PerynsipHble MOCTaBKM
KPYMHbIM NOTPebUTENSAM Yy X035NCTBa Oblsia BO3MOXX-
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HOCTb pPerynnpoBath 1 yaep>kKmBaTb CTabUIbHYIO LeHy
Ha YecHOK. CKyMLLVMKIM 3aKynanan YeCHOK Mo LeHe oT 70
0o 90 pybnei/kr. B Lenom cpeaHss LueHa peannsauum

coctaensina 80 pybnei/kr. MNpu nony4eHnmn ypoxkas To-
BapHOro YecHoka 15 TOHH, BaNOBOWM JOX04 OT NPOAaXKn
coctaensan 1 maH. 200 Tbic. pyonen.

Ta6nuua 1. CTpyKTypa Npou3BOACTBEHHbIX 3aTpaT Ha 1 ra YecHOKa npu ogHOJIETHEM BblpaluBaHUN U3

3y6ka
HaumeHoBaHue ctaTtbu 3aTpar Cymma, py6. %
CToMMOCTb NocagoyHoro Matepuana 225000 83,9
Onnata apeHgbl 3emnn 12 000 3,5
MoarotoBka NouYBbI

Bcnawka 1200 0,4
KynbTrsaums 600 0,2
MpegnoceBHas KynbTMBaLns 600 0,2
HapesaHuve rpsag, 600 0,2
3aTpaTbl N0 NOAroTOBKE MOYBbI: 3000 1,0

Mocapka n yxopn 3a pacteHusMun

[NogroToBKka NnocagoyHOro marepuana 8000 2,3
MNocapgka 20 000 5,8
MexgypsigHas Kynstusauus (3pasa) 1800 0,5
Ypo6perne n C3P 36 000 10,5
YpaneHne cTpenok 3000 0,9
3aTpaTbl Ha NOCagKy M YXOL 3a PacTEeHUsIMU 293 800 85,6
Y6opka
MNopkanbiBaHne (CKoboi) 2000 0,6
Y6opka KombanHOM B My4Ku 1800 0,5
C6opka, obpeska 1 3aTaprBaHme 30 000 8,8
3aTpaTtbl Ha YOOPKY: 33600 9,9
WToro: 342600 100

Mpun pacyeTe aKOHOMMYECKOW 3PHEKTUBHOCTI NPO-
N3BOACTBA 03UMOro YECHOKA KPOME NPON3BOACTBEHHbIX
3aTpart Obln y4TeHbl HaKagHble 3aTpatbl, aAMUHUCTPA-
TVBHbIE pacxogbl, NPeACTaBNTE/IbCKMNE PACXOAbI!, KaHLe-
NApUst, yCNyri CBsI3W, aMOPTU3aLmMs OCHOBHbIX CPEACTB,
COAEP>KaHNE N TEKYLLMI PEMOHT 34aHNI, COOPY>KEHNIA
N VHBEHTapS, HEAOCTa4M 1 NOTEPU OT MOPYU MPOLYKLMN
N NpoYme pacxopnpl, He CBsA3aHHbIE C OCHOBHbIM MPO-
Leccom npomsdsoacTea. Ha atu uenu Boigensanock 25 %

OT CyMMbI MPOW3BOACTBEHHbIX 3aTPaT, YTO COCTaBsANO
85 Thica4 650 pybnei. Hanor Ha peanusauuio cenb-
xo3npogykumu (10 %) coctaensan 120 000 py6nei. toro
nosiHas cebecToMmMoCTb NPON3BOACTBA 1 peanusauun
NPOAYyKUMN B CPEAHEM 3a TpY roga cocTasfsna: Yncras
NprobINb (BOXOA 3a BbIYETOM BCEX NMPON3BOACTBEHHbIX,
HaknagHbIX 3aTpat u Hanoros) — 651 750 pybnen, pex-
TabenbHOCTb NPON3BOACTBA Y peanm3auu TOBapHOro
YyecHoka — 54,8 % (tabn. 2).

Tabnuua 2. koHoMUu4ecKas 3chPeKTMBHOCTb NPON3BOACTBA N peann3auum TOBapHOro YeCHOKa,
BblpaLleHHOro n3 3y6ka B 03MMoW KynbType, (cpegHee 3a 3 roaa)

HanmeHoBaHue MokasaTtenu
Mnowianb nocesa, ra 1
YpoxxanHOCTb, Kr/ra 15000
O6bem Npon3BOACTBA, Kr 15000
LleHa peannsauuu, py6. 80
Loxopn, py6. 1200 000
MonHas cebecToMMOCTb, Py6., B TOM YMCHE: 548 250
— [Npon3BOACTBEHHbIE 3aTpaThl, py6. 342 600
— HaknapgHble 3aTparthbl, TbiC. py6. 85 650
— Hanorwu, py6. 120 000
YucTas npnbbinb, pyo. 651 750
PeHTabenbHocTb, % 54,8
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B x03ancTBe UCNONb3yoT ABYXIETHIO TEXHOOMMIO
BblpaLMBaHNs O31UMOro YeCHOKA 13 BO3AYLLHbIX NIYKO-
Bu4ek 6e3 nepecapku. Hopma nocagku BO3gyLUHbIX
nykosuyek 25 — 30 kr/ra. LieHa Ha 3akyrnKy nocago4Ho-
ro matepuana ot 800 go 1000 pybnen 3a Kunorpamm.
MakcumanbHble 3atpaTbl Ha rektap 30 000 pybnen.
B nepsblii rof BCe arpoMeponpuaTisa HanpasneHbl Ha
YXOA 32 pacTeHUSMU: PbIXIEHME MO4BbI, MUHEPAIBHOE
nuTaHne pacTteHunin, 6opbba ¢ cCopHaKamMu 1 6ONE3HAMN.
/13 BO3AYLUHbIX TYKOBUYEK (POPMUPYIOTCHA OAHO3YO-
K1, KOTOpble OCTaBNAIOT B 3uMy 6e3 nepecapkn. OHu
BEPTUKASIbHO OPUEHTUPOBAaHbI B NOYBE N HA Cneayto-
LM rog, hopMUPYIOT POBHYIO JTYKOBULY, 06ecnevynsas

MaKCVMasbHbIN BbIXO TOBapHOro YecHoka. OcHoBHas
npobnema Npu ABYXJIETHEM BbipawBaHum 6opbba
C COpHOI pacTuteNibHocTb. OCHOBHbIE MOTEPY YPOXKas
Npv aHHOWN TEXHONOTN MPONCXOOAT B 3UMHIWIA Nepros.

B cTpyKTypy NpOon3BOACTBEHHbIX 3aTpaT BK/OYeHa
CTOMMOCTb BCEX 3TamnoB TEXHOJIOMMW BblpallBaHus.
Becb TexHonorn4eckuii NpoLecc paccynTaH Ha 2 roga.
3aTpaTtbl Ha NPOU3BOLCTBO B NEPBbIV rog, COCTaBNSANMN
97 Teicsiva 200 py6bneii (50,6 %), Bo BTOPON — 92 Thi-
cst4m 800 py6neit (49,4 %). IToro npon3BoaCTBEHHbIE
3aTpaThl Ha 1 ra Npu aHHON TEXHOMOMM BblpallyBaHNsA
coctasnsnm 190 000 py6neii (tabn. 3).

Ta6nuua 3. CTpyKTypa Npou3BOACTBEHHbIX 3aTpaT Ha OAWH reKTap npv BbipalwmBaHUN YeCHOKa
N3 BO3AYLIHbIX NYKOBUYEK 6e3 nepecaaku, (cpegHee 3a 3 roga).

HaumeHoBaHue cTaTbu 3aTpart | Cymma, py6. | %
1rop
Onnata apeHgp! 3emnu | 12 000 | 6,3
NogroToBKa rMo4BbI
Bcnawika 1200 0,6
Kynbstusauus 600 0,3
[NpepnnoceBHasn KynbTMBaLNS 600 0,3
HapesaHue rpsg, 600 0,3
3aTpartbl Mo NOAroTOBKE MO4BbI: 3000 1,5
[Nocagka n yxop 3a pacTeHnsMmun
NogroToBka K nocagke 10 000 5,2
MNocagka 20 000 10,4
PbixneHne mexxgypsgnii (2 pasa) 1200 0,6
[Npononka (2 pa3sa) 10 000 5,2
Mutanne n C3P 56 000 29,3
WToro 1 rog nponssoacTsa: 97 200 50,6
2rop
Onnarta apeHabl 3emnu | 12 000 6,3
Yxop 3a pacteHusamu 1 ybopka
Ypo6bperus n C3P 56 000 29,3
PbixneHve mexxgypsanii (3 pasa) 1800 0,9
YpaneHne CTpenok 3000 1,5
Konka (ckobori) 2000 1,1
Cbopka, obpeska, 3aTapmBaHme 30 000 16,6
WToro 2 rog npon3soacTsa: 92 800 49,4
UToro: 190 000 100

Mpu ueHe peanuaayunm ToBapHOro YecHoka 80 py-
6nen 3a 1 kr Banosow goxopn coctasnsan 1 mnH. 40 Tbi-
csa4 pybnen. Npon3BoacTBEHHbIE 3aTpaThl 3a ABa rofa
BblpawLmBaHus coctasuam 190 000 py6neir. Ha agpmu-
HUCTpaTMBHbIE pacxodbl, MPEeACTaBUTENbCKME PaCXo-
Obl, KAHLENAPWIO, YCNYr CBA3U, aMOpPTMU3aLnst OCHOB-
HbIX CPEecTB, cogep KaHune N TEKYLLMIA PEMOHT 30aHNI,
COOPY>XXEHUI N UHBEHTaps, HeJocTayn 1 NoTepu oT
nopyYy NPOAYKUUN 1N NPOYNE Pacxodbl, HE CBA3aHHbIE
C OCHOBHbIM MPOLIECCOM MPON3BOLACTBA, BblOENSAI0Ch
25 % OT CyMMbl MPON3BOACTBEHHbIX 3aTpaT — 55 Thi-
ca4 pybnen. Hanor Ha peanusauuio cenbxo3npoayKumm

(10 %) cocTtasun 104 000 py6neii. Yuctasa npubbiib (0o-
X0[, 32 BbIYETOM BCEX NMPOU3BOACTBEHHbIX, HAKNAAHbIX
3aTpart 1 Hanoroe) cocTasnsana 661 Teicayvy pybnein,
peHTabenbHOCTb Npon3BoacTBa YecHoka — 174,4 %
(tabn. 4).

YynTbiBasi, 4TO CeErogHsi NPoM3BOACTBO YECHOKA
B KpacHogapckoMm Kpae 1 B LiefloM No CTpaHe, He Mo-
XKET yO0BNETBOPUTL MOTPEOHOCTN HACENEHMS 1 COCpe-
OOTOYEHHO B OCHOBHOM B NpuycagebHOM XO35NCcTBe,
a MPOMBbILLIEHHOE MPON3BOACTBO TOSIbKO HAYMHAET pas-
BMBaTbCS, HaNaXXMBaHNe SAHHOrO BAa XO3ANCTBEHHOW
OEATeNbHOCTN eLe AoNroe Bpemsa dyneT NnpuHoOCUTb
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xopowuin goxop, [4, 7, 9]. Ho ans Toro 4tobbl Noay4nTb
MaKCUMasIbHbIN YPOXKal 1 OKynaTb 3aTpartbl BCE TEXHO-

norn4yeckue rnpnembl BbipalimBaHna YeCHOKa OOJIKHA
ObITb BbINOJIHEHBI KAYECTBEHHO 1 B MOJIHOM OOBbEME.

Ta6nuua 4. AkoHoMU4Yeckas 3¢h¢eKTMBHOCTb NPOU3BOACTBA YECHOKA U3 BO3AYLUHbIX JIYKOBUYEK

0e3 nepecaaku, (cpeaHee 3a 3 ropa)

HaumeHoBaHue Mokasartenu
Mnowianb nocesa, ra 1
YpOoXXanHoCTb, Kr/ra 13 000
LleHa peanuzaunn, py6./kr 80
Banosown goxop, py6./ra 1 040 000
MonHas cebecToMmMOoCTb, Py6., B TOM YMCE: 379 000
- Mpon3BoACTBEHHbIE 3aTpaThl, pyo. 190 000
- CTOMMOCTb NOCago4HOro matepuana, pyo. 30 000
- HaknapgHble 3aTpaTbl, TbiC. pyo. 55 000
Hanorn, py6. 104 000
YucTas npnbbinb, pyo. 661 000
PeHTabenbHocTb, % 174,4

YecHoK Bcerga BocTpeboBaH Ha MOTPeBUTENBCKOM
PbIHKE, TaK Kak MECTHbIE MPOVU3BOANTENN HE MOTYyT 0be-
CneYvynTb HeoHbXoaMMOe ero KonM4ecTBo. Takom 6rusHec
Oy[eT BnosHe peaneH ons nobbiX CENbX03MNPOn3BOaAMN-
Tenen. [insa BbipalmBaHnsa YECHOKA B O3UMON KyfnbType
HY>KHbl Ha4asbHble KannTanoBoXXeHWs1, joxon 6ynet
[OCTaTo4YHO BeNnK, YTobbl 0b6ecneymnTb peHTabenb-
HOCTb NMPOW3BOACTBA U B AasIbHENLLEM Pa3BuBaTh 3TOT
6usHec [2].

BbiBogbl

1. B x035a1cTBe 3KOHOMMYECKas a(ppeKTUBHOCTb
npw OHOJNIETHEM BbIpALLMBaHUN TOBAPHOIro YeCHOKa
C UCMNONb30BaHVE B KA4eCTBE MOCaQ0YHOro MaTepu-
ana 3ybka coctaenset — 54,8 %. Npu Takom cnocobe

BblpalLyBaHns NPON3BOACTBEHHbIE 3aTpaThbl HA OOWH
rekTap — 548 250 py6./ra, 6onbLuasi YacTb KOTOPbIX MPU-
XOOMTCA Ha NPMOBPETEHNE NOCAN0YHOrO MaTepmana.

2. MNpwn gBYXNeTHEM BbipalnBaHM YECHOKa 9KO-
HOoMMYecKast apHeKTUBHOCTL B 3,2 pasa Bbille, PEH-
TabenbHOCTb Npon3BoacTea coctasnsaeT — 174,4 %.
Vicnonb3oBaHmne BO3AYLLUHbIX TYKOBUYEK B KA4E€CTBE No-
Caflo4HOro MaTtepuana no3BoNSET 3HAYUTENBHO CHU3UTb
NPON3BOACTBEHHbIE 3aTpaThl U Ppa3gpobuTb UX Ha ABa
roga. Beixopn ToBapHoi nykosuupbl 6onee 90 %, Torga
Kak npu BblpallyBaHui 13 3ybKa 3TOT nokasaTesb He
npesbiwaeT 70 %. OgHako nose 3aHATO NOA KybTypol
B TEYEHNE OBYX NEeT.
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METOAbI AHAJT3A N MEXAHU3Mbl YCTONYMBOCTU K 3ACYXE (0630p)

VsmeHeHne kiimmarta cgesasio CesiekLuio Ha 3acyX0yCTONYNBOCTb O4HUM U3 OCHOBHbIX Harpas/eHui CesleK-
LMOHHOV paboTsl MO BO/BLLUMHCTBY Ky/IbTyp. B cTaTbe npeactaBieH 0630p MexaHU3MOB YCTONYMBOCTY K 3acyxe
obwmx [/19 60/bLUMHCTBA CE/Ib.CKOXO3SMICTBEHHbIX PACTEeHUM, a TakXke onvcaHbl MEeTOAUKU OLEHKMU Ha 3acyxoy-
CTOMYUBOCTb MO3BOJISIOLLYME MPOBECTU SKCMPECC aHain3 [J15 BbiSIBIEHUS UCTOYHUKOB o fpu3Haky. lpuBegeHa
BapuabesIbHOCTb MPU3HAKOB MPU X UCMOJIb30BaHUY B 3aBUCUMOCTY OT (ha3bl pasBUTUSL Y Pa3/INYHbIX KYJIbTYP.
lNoka3aHo, 4TO 3aCyX0yCTONYNBOCTb MHOIMMX BULOB PaCTEeHWI ONpeaesseT BOAHbLIN banaHC TKaHew, XxapakTepusy-
OLYMIACS PSAOM MPU3HAKOB: B/laroyAep xvBaroLyasi CrioCO6HOCTb, OBOAHEHHOCTb TKaHEeH, coaepxaHne cBobos-
HOW Y CBSI3aHHOU BOAbI. B0JIbLLUMHCTBO Ky/IbTYP [10Ka3bliBaeT BapuaLuio rnpu3Haka B 3aBUCUMOCTY OT (hasbl passu-
Tus. CnegoBaresibHO, 151 U3y4eHNs1 OBOAHEHHOCTY HEOOXOAMMO NPOBEAEHNE MPEABaPUTE/ILHOrO UCCAe[0BaHNS
/15 BbIsSIB/IEHUS (ha3bl Pa3BUTYSI C MaKCMaslbHbIM PasmMaxoM o rpu3Haky, obecredusaroLLel HanbobLLYIO ANg-
epeHymaymo 0bpasLoB. [1oBbILLeHE OBOJHEHHOCTY B MIEPUOS HaMBa U CO3PEeBaHWS M/1040B 10Ka3biBaeT He-
06X0AMMOCTb [Ee/IeHNS COPTOB Ha rpyrrbl Mo a3e Beretaymm rnpv OLEHKe rnpusHaka. Peryasyms oCMoTn4ecKoro
JaBJIeHNs] C MOMOLLBK HU3KOMOJIEKYJISPHBIX OPraHn4eCKUX COEAVHEHWN M03BOJISET TakXXe MOBbICUTL 3acyXoy-
CTOMYUBOCTb, UX POJIb Y PacTeHU BbIMNOJIHSIOT: MOHO- U OaMrocaxapyabl, aMVHOKUC/IOTbI, MPOU3BOAHbLIE aMu-
HOKUCIOT — 6eTaviHbl, MHOrOaTOMHbIE CrNpThl. AMUHOKUC/IOTHI, MPUHUMAlOLLME yHacTue B 3aLyuTe PacTeHu npu
CcTpecce: anaHviH, (heHnnanaHviH, y-aM1MHOMAac/sIHas KACI0Ta U MPOJivH. Bbicokoe cogepikaHne aHTUOKCUAaHTOB
3almLaeT MemMbpaHbl OT PaspyLUEHVS Mo [erCTBUeM CBOOOAHLIX paanKanoB, 3TOT MeXaHU3M 3aLLUTbl Xapak-
TEPEH AJ151 MHOMMX BYAOB PaCTEHWI. XapaKTepucTrKa yYCTbUL, TaKXXe MOXKET ObITb AUarHOCTUYECKM MPU3HAKOM.

Knro4yeBble cnoBa: pyc, aaanTyBHOCTb, 3acyxa, YyCTOMYMBOCTb K CTPEccaM, METOAbI OLIEHKU, MEXaHU3MbI
YCTOU4YMNBOCTH.

ANALYSIS METHODS AND MECHANISMS OF RESISTANCE DROUGHT

Climate change has made selection for drought tolerance one of the main areas of breeding work for most
crops. The paper reviews the mechanisms of drought resistance common to most agricultural plants, as well as
describes methods for assessing drought resistance, which allow for express analysis to identify sources by trait.
The variability of traits when using them, depending on the phase of development in different cultures, is given.
It is shown that the drought resistance of many plant species determines the water balance of tissues, which is
characterized by a number of features: water-holding capacity, tissue water content, content of free and bound
water. Most cultures show variation in trait depending on the phase of development. Consequently, to study the
water content, it is necessary to conduct a preliminary study to identify the phase of development with the maxi-
mum range according trait, providing the greatest differentiation of samples. An increase in water content during
the period of filling and ripening of fruits shows the need to divide varieties into groups according to the growing
season when evaluating a trait. The regulation of osmotic pressure with the help of low molecular weight organic
compounds also makes it possible to increase drought resistance, their role in plants is played by: mono- and oli-
gosaccharides, amino acids, derivatives, amino acids — betaines, polyhydric alcohols. Amino acids involved in plant
protection under stress: alanine, phenylalanine, y-aminobutyric acid and proline. The high content of antioxidants
protects membranes from destruction by free radicals, this defense mechanism is characteristic of many plant
species. Stoma characteristic can also be diagnostic.

Key words: rice, adaptability, drought, resistance to stress, assessment methods, mechanisms of resistance.

BBepgeHue

B cBsi3M C UBMEHEHMEM KNIMMaTa Cenekuusi Ha 3acy-
XOYCTONYMBOCTb 1 YCTONYMBOCTb K BbICOKMM TEmMMnepa-
Typam CTaHOBUTCS C KaXKAbIM rofjloM Bce 6onee akTy-
anbHom [8, 15]. 3acyxa HapyLlaeT psg, hU3NoNOrnYecKnx
1 BUOXMMMNYECKIX NMPOLIECCOB, YTO NPUBOONT K ocnabne-
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HWIO PACTEHUI N CHUXXEHWNIO YCTONYMBOCTN U K OPYrM
cTpeccoBbiM hakTopam [16 — 23]. Mopdonoruyeckmn
3TO NPOSABASETCHA B YMEHbLUEHUN NAOLWann IUCTLEB,
BbICOTbl PaCTEHUI, KONNYECTBE NMPOAYKTUBHbIX CTe-
6nein. B To e Bpems yCTON4MBbIE K 3aCyXe pacTeHus,
Kak npasuo, 6onee ycTon4yMBbl K 3aCONEHNIO, HU3KUM
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Temneparypam, Tak Kak npu BCex 3Tux CTpeccax oT-
Me4deHO 06e3BoXXMBaHne opraHmama [10, 17]. 3a rogpbl
CeNeKLUMOHHON paboTbl pa3paboTaHO OrPOMHOE YUCO
METOAVK OLLEHKM Ha 3aCyX0yCTON4YMBOCTb, HO PE3Y/ib-
TaTMBHOCTb X UCMOMIb30BaHMs 1 BapuabebHOCTb Mo
NPU3HaKy 3HA4YMTENbHO PasnyatoTCs.

Llenb uccnepoBaHuin

[MpoBecTy aHann3 MeXaHN3MOB YCTONYMBOCTU K 3a-
CyXe, METOAVK OLIEHKM CENEKLMOHHOro Marepmana Ha
ananTUBHOCTb K HEOOCTaTKY BOAb! B NEPUOL BEreTaumm
Y PasnnyHbIX KyJIbTyp, 4TO No3BonnT 6osee apdeKkTnB-
HO BECTM CENEKLMIO MO NMPU3HaKY.

BogHbivi pexxm pacteHuys. Ona MHOMMX KynbTyp no-
KasaHo, YTO 3aCyX0yCTONYMBOCTb 3aBUCUT OT BOGHOIO
pexxuma pacTeHUN, OCHOBHOM XapaKTepUCTUKON KO-
TOPOro SABMSIETCH BNaroygep XxunsatoLLas CrnocobHOCTb
[1, 12, 14]. Y pacTeHnin cchopmmpoBancs psag 3almT-
HO-MPVCNOCOBUTENBHBIX MEXaHU3MOB, NMPEOOXPAHSIOLLMX
nx OT BO3aencTems ctpecca. CnocobHOCTb K yaepxa-
HWUIO BOAbI OOMH U3 HUX, MO3BONSAOLLMI NOOEPXMBATb
CTabUSIbHOCTb LUTOMNNa3Mbl KNETOK, UX KOSIIONOHOCTb
[18, 19].

OBOOHEHHOCTb TKaHEN OPYron Npu3Hak, XxapakTe-
pU3yoLmin BoaHbIA 6anaHc pacteHnst. OBOOHEHHOCTb
TKaHen onpeaensaoT cpesas u B3gelumsas 10 dnarosbix

JIMCTbEB 00pasLa, HACBILLAIOT UX BOLOW (Ons onpegene-
HUS BOOOYAEP KMBatOLLIEN CMOCOBHOCTN), Bbloep KmBas
B TeyeHue 1,5 4 B yawkax ¢ BO4OW, MOBTOPHO B3BELLM-
BalOT, BbICYLUMBAIOT OO MOCTOSHHOW MacChbl Npy TeMre-
patype 105 °C n n3amepsioT Cyxyto Maccy.

OBOAHEHHOCTb — PA3HOCTb MEXAY ChIPOW U CyXON
MacCoW Bblpa)XeHHasi B NpoLieHTax. YCTaHOBIEHO CHU-
>KEeHVe NpusHaka B 3aBUCMMOCTM OT BO3pacTa pac-
TEeHWI 058 MHOMMX NNOA0BbLIX KybTYp U 3/1aKOB. TO
€CTb Npu NPOBEAEHUN UCCIefOBaHUA HA[0 YYnUTbI-
BaTb (paldy pa3BuTns 06pasLioB 1 NEPUOL BereTauum.
BaprabenbHOCTb Mo NpU3HaKy Yy rpyLUn B MIOHE MeCsiLe
6bina 42,3 - 64,2 %. MuHumanbHoM oHa 6bina y copTa
Bunbamc n makcumansHon y coptos HapT n Kuddep.
B ntone y aTtoi KynbTypbl pasamax BapbupoBaHns no
npu3Haky 6b1n Bbiwe: ot 21 % y copta Kaskas o 79 %
y copTa Bunbsimc ctaBponosibCkuii. Y ss6,10HM OBOOHEH-
HOCTb INCTLEB BapblpoBasna B MEHbLLEN CTENEHN: OT
58 no 68 % B ntoHe, oT 60 g0 69 % B aBrycTe 1 nagana
oT 50 po 58 % B ceHTA6pe. To ecTb AN psga CoOpToB
SA6NOHN 1 FPYLUN XapaKTepHa 3aKOHOMEPHOCTb — MOBbI-
LLeHVe OBOAHEHHOCTM B Nepuo, HaamBea 1 co3peBaHus
nnogoBs. HecMoTps Ha TO, YTO TemMnepaTypbl B 3TOT ne-
PVOA Kak npasuiio MakcumarnbsHbl [3 — 5].

Karer. anarpamma pasmaxa: OeoaHeHHocTe AncToee (5), %
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PucyHok 1. OBOAHEHHOCTb JINCTLEB OTEYECTBEHHbIX COPTOB puca

YCTOMYMBOCTB K 3aCyxe KOMMJIeKCHa Mo cBoeit npu-
pofde, Tak Kak pacTeHne Ao/MKHO NPOTMBOCTOATb He
TONBbKO 0BE3BOXMBAHWIO, HO 1 BBICOKUM TEMMNepaTypam.
OTMeYeHO NoBbILLEHNE BO3MOXXHOCTY K aganTaummn npu
MOBbILLEHNM YPOBHS NiongHocTy. NpegnonaraeTcs 4To

0CO6EHHOCTM aHAaTOMO-MOPEOSIOrMYECKOro CTPOEHNS
TPUNAOUGHBLIX 1 TeTpannongHbIx opm s610HM (6onee
KPYMHbIE KNETKN, yCTbMLA U NNCTbs 6onee LUMPOKUE,
TONCTbIE 1 XXECTKME) 00yCnaBnmMBatoT 60MbLLYIO OBOAHEH-
HOCTb TKaHel 1 3acyxoycTon4mBocCTb. [10 OBOAHEHHOCTU
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JIMCTLEB OUMNIONAHbIE 1 TETPANOVAHbIE BUAbl S6M0Hb
[OCTOBEpPHO He oT/nyYanucb. Bnaroygep>kmsatoLuas
CNocOoBHOCTb 6bln1a Bbilwe y nosamnnonga sionoHn Coto3s
3a CYET MEHbLLEro N3MeHEeHNsi KoJIM4ecTBa CBA3aHHOM
BOAbl, MO OBLLEMY COOEP>KaHMIO CBA3AHHONM 1 cBO6OA-
HOW BOAbl COpTa pasfvyHOM NIONOHOCTU OCTOBEPHO
He pasnuyanncb. [Jns copToB A610Hb XapakTepHo 60-
Nlee BbICOKOE COfep KaHne CBA3aHHOW BOAb! B MIOHE,
4YeM B aBrycTe B Nepuof co3peBaHus. Tak cogeprkaHme
CBsI3aHHOW BOAbI B UOHe BapbupoBano ot 20 oo 29 %,
cBobogHom — o1 71 go 80 %, B aBrycTe aTu nokasarenu
Obinn cooTBeTCTBEHHO 40 — 88 % 1 22 — 60 %. Pa3smax

Karer. anarpamma pasmaxa:
22

BapbUpPOBaHs NPU3HAKOB B MtoHe He npeBbiwan 10 %,
B aBrycTe oH gocturan 40 %, cnegoBatenbHo, Ans nsy-
YeHre OBOAHEHHOCTUN HEOBXOAUMO NPOBELEHVE NPes-
BapuUTENbHOro UCCNeAOBaHNS ANs BbiBNeHUS dasbl
pPasBUTUS C MaKCUMasibHbIM pa3MaxoM Mo NPU3Haky,
obecnevmBatoLen HanbonbLyo anddepeHumanmo
06pa3sLoB. VIHTepecHO 13y4veHne npruaHaka He TONbKO
Ha NINCTbsIX, HO U Ha NPOPOCTKaXx, Tak Kak UMEHHO B 3Ty
hasy pacteHust Hanbonee ya3suMbl. OBOOHEHHOCTb NPO-
POCTKOB purca npu ndyyeHnn 47 o6pasuos BapbupoBana
oT 38 0o 77 % (pwuc. 1). Y 06pasLoB purca NPOLEHT CBSI-
3aHHoW Bofpl Obl1 HUXe OT 4,2 % po 18, 5 % (puc. 2).
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PucyHok 2. MpoueHT cBsi3aHHOI BOAbI MPOPOCTKOB

Ewe opgHa xapakTepucTtnka BOOHOrO pPexXu-
Ma — NnoTepsi BOAbl pacTEHMUSMU NMpY 3aBAgaHUN.
3acyxoycTonymBble PacTeHMS CNOCOBHbI YyOEPXUBaTb
1 6os1ee 9KOHOMHO pacxonoBaTb BOAY B YCOBUSAX €€
necdvuuTa. Y rpyLum onbIT NPOBOAUAN NPY ABYX YaCOBOM
3aBafaHnn. OTMeYeHa Takas »Xe 3aKOHOMEPHOCTL — Ba-
pbMPOBaHNE NokasaTensi B pa3nunyHble Mecsubl. Ecnn
B MIOHEe nokasaTesib Bapbuposan oT 15 go 46 %, 1o
B MIOJ1IE NOTEPW BOAb! INCTbSAMU MPYLUM NPEBbILIANN
y oTOeNbHbIX copToB 55 %. MNMpu3Hak xapakTepusyet
BOOOYAEPKMBAOLLY CNOCOBHOCTL 0bpasua (puc. 3).

OpHa 13 METOAMK 9KCMPECC OLEHKM BOOHOMO pe-
XMMa — USMEPEHUNE 3NIEKTPUYECKOIO COMPOTUBIEHNS
TKaHel nnucTa, yBenm4eHne KOToporo npu 3aessgaHnum
(M3mepeHnst NpoBOOVN Yepes3 TPY Yaca Nocrne Havana
OnbITa) FOBOPUT O HEYCTOMYMBOCTU K CTpeccy. Ha ocHo-
BaHMW NPOBEQEHHbIX NCCNEN0OBaHWNIA 4151 COPTOB SI6J10HN
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oTe4yeCTBeHHbIX COPTOB puca

paspaboTaH OuarHOCTUYECKUN KPpUTEPUIA ONst OLLEHKU
3acyxoyctonymsocTu (OK3) no namepeHnto anekTpuye-
CKOro ConpoTmBneHus TkaHen nucta. CornacHo paspa-
OO0TaHHOW LLKasne 3aCyX0yCTONYNBOCTb BbICOKasi, ECIN
OK3 meHbLue 225 kOmM, cpegHsis — eCnv OH BapbupyeT
oT 225 0o 250 KOM, H13Kas — Npu ero 3Ha4YEeHNSAX MeHee
250 kKOM. Bornbluas yacTb TeTpannongHeix o6pasLos
B pesynbTaTe NCccnefoBaHns OTHECEHa K BbICOKOYCTON-
YMBbIM, OVUMAOUOHBIX — K MEHEE YCTONYMBbLIM.
Perynsauyms ocmotudeckoro gasnieHus. OgHUM n3
MEeXaHN3MOB NPUCNOCObEHNST PaCTEHNI K 3acyxe SiB-
NIAETCA perynsaums OCMOTUYECKOrO AaBEHNsI C MOMO-
LLIbIO HU3KOMOJIEKYISPHBIX OPraHNYeCKNX COEOUHEHNIA
(ocmonnTrKoB). Ponb BeLWEeCTB perynmpyowmx 0CMo-
TNYECKOEe AaBlieHMe, UrpatoT MOHO- 1 ONiMrocaxapuvgbl,
AMVHOKUCOTbI, MPOU3BOAHbIE, aMUHOKUCIOT — OeTanHbl,
MHOroaToMHble crpTbl. CBOOBOAHBIE aMUHOKUCOThI
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Hanbonee N3BECTHbIE OCMOMNPOTEKTOPbI. K HacTosLe-
MYy BpeMeHN HaKonmnioCb MHOIo SKCrnepuMeHTallbHbIX
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(hakTOoB, CBMOETENLCTBYIOLMX 06 VX 3aLLUMTHBLIX CBOW-
CTBax.

: O6waa notepa eoaw, %

a0
85+ 9 Q % 4
# 80 g &
i
o 75
e
= 70 e
P
e 65t a
n 60}
H
o 55t
50
a5
40 Ak A A A A A A AAMADDDDADAAADNAMAADDADDADDDDADAMAADADDADDADD DDA
araaklnakkEXg30afsbnmmlnI InI=at )y L-clLnminr Tox TN L0mn
= =S X = O = =oX
e e e
SN e T e ek S A S R S
Io o8 Vs S 3¢ gx “ouiE-bigs SIS
& eaR T aR &
3 =3 XS o Cpeanee
= [ CpeauneesCr.ow.
Copt T CpeaneezCr.oTxn.

PucyHok 3. MoTeps Bogbl NPOPOCTKaMN OTe4YeCTBEHHbIX COPTOB puca, %

Bbigenena rpynna aMmmMHOKUCOT, MPUHMMAROLLINX
yyacTume B 3awmTe pacTeHuin ot cTpeccos. Cpegu
HUX: anaHvH, eHnnanaHviH, y-aMmHoMacnaHasa Knc-
I0Ta 1 NPOAUH. YyacTe NponnHa B OTBETE pacTeHUs
Ha BO3[OENCTBME KaK COJIEBOro CTPecca, Tak 1 3acyxu
N HU3KMX TeMMNepaTyp NokasaHo BO MHOMMx paboTtax
[2,7,9]. BawmTHOE OEeCcTBME NPOSMHA CBSA3AHO C ero
DYHKUMAMU: perynsatopa aKCnpeccuin reHoB, NpoTeK-
Topa MakpOoMOJIeKY 1 MeMbpaH, perynsatopa OKUcan-
TeNIbHO-BOCCTaHOBUTENIbHOIO NOTEHUMana, UCTOYHUKA
3Heprunmn, OCMopErynaTopa 1 npenecTBeHHNKa OCMO-
JINTOB. YBENUYEHNE ero Coaep XXaHunsa npmn 3acyxe cea-
3aHO C pacnagom xnopodunna, 6esKoB, HaKOMIEHNEM
abcumsosoin kncnotel ABK. OTme4deHo 4TO ero npeg-
LLIECTBEHHNKOM MOXXET ObITb ryTaMmuH. HakonneHune
OCMOTUYECKN aKTUBHbIX BELLECTB 06ecnevmBaeT BbICO-
Kyt0 BOOOYLEP>KMBatOLLYtO CMOCOOHOCTb LMTOMAa3Mbl.
Bnaropapsi ocMOTUYECKON perynsaumm y pacteHuin npu
3acyxe COXPaHATCA TYProp 1 OTKPbITOCTb YCTbUL, —
cnepgoBaTteflbHO, BO3MOXXHOCTb HOPMasibHOro pocTa
1 nogaepxaHune apyrnx husnosiormyecknx NpoLeccos
[13, 19, 21].

Y s6noHb copToB Bacunuca, ®nopuHa, Tanuga yse-
JINYEHHOE cofep KaHne NPOoJiHA NOBbIWAN0 3aCyxoy-
CTON4YMBOCTbL. BapbnpoBaHme no npunaHaky y BOCbMI
COpTOB s16110Hb B MOHE BbINO BbILLE, YEM B aBrycte
n coctansno ot 3 ao 100 n ot 10 — 70 Mmr/kr. Y 3nakoB

nofo6Hble Pe3dyibTaTbl MOJyYEHbl Ha MLIEHMLE N pUCe.
Copepr>kaHue nponuHa npu ndyyeHnn 39 obpasuos
puca Bapbuposano ot 4,8 0o 37 % obLero cogepxxa-
HUS aMUHOKUCNOT. MakcumManbHoOe KONMYecTBO 3TON
aMnHoKKcnoTsl (0T 32,5 no 37,3 %) oTMeYeHo y co-
pToB: bepeska, A3oBckuin, ATnaHT, Ecayn, KOHCTaHTUH.
BONbLUMHCTBO COPTOB BbIAENEHHbBIX KaK MCTOYHUKN MO
NPU3Haky y puca no3gHecnesnble 06pasupl.

HevicTBue aHTMoKCcygaHTHbIX cucTeM. Bbicokoe co-
Aep>KaHne ackoOpOMHOBOM KNCNOTbI U JPYrnX aHTUOK-
CUOAHTOB 3aWmaeT MembpaHbl OT paspyLleHns nog
OeNCTBMEM CBOOOAHbBIX PagnKanoB, 3TOT MEXaHN3M
3aWMThl XapaKTepPEeH ANnsa cCOpToB SA6/10HbL PnopurHa,
Tanupa. Takxe 3awuwatoT OT NOBPEXOEHNSA KNeToY-
Hble MembpaHbl heHoN KapboHOoBblE KNCNOTbI. OueHka
ypoBHS abcumsoBon kucnoTel (ABK) B pacTeHusx ssns-
eTCs OpYyruM NepcnekTUBHbIM NOAX0A0M. HakonneHne
ABK npu cTpecce BeAeT K YMEHbLLUEHNIO KIIETOK, KO-
YecTBa YCTbUL, HA JINCTE, UX 3aKPbITUIO, YBENNYEHNIO
ONyLUEHUs NIMCTbEB, CTUMYNNPYET CUHTE3 OCMOMPOTEK-
TOPOB 1 PaboTy aHTUOKCUAAHTHON CUCTEMbI PACTEHNS
N B PE3YNbTATE K CHDKEHUIO pearnpoBaHnsi opraHuama
Ha BogHbI aeduumT [6, 11, 20]. OgHako HeobxoanMo
YUYUTBIBaTb, YTO MHTEHCVBHOCTb 3aCyxu onpegenser me-
XaHn3M YCTOMYMBOCTY pacTeHui. INMpu He3Ha4YMTENbHOM
3acyxe MoBbILLAETCs CNOCOBHOCTL 6onee apheKTnB-
HO nornowatb Boay. bonee npogomkuTenbHas 3acyxa
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BKJIHOYAET MEXaHN3Mbl YCTONHYNBOCTU, KOHTPOSIMPYEMbIE
abCLM30BO KUCIIOTON: S3KOHOMUSI BOAbI 32 CHET 3aKpbl-
TS YyCTbUL, OETOKCUKaLMSA opraHn3ma. Y n3yyeHHbIX
OEBSATN COPTOB S60HM NPU CTPECCe NOBbILLANOCh Kak
copep>kaHne heHoIKapboHOBBIX KUCHOT, Tak 1 aKTuB-
HOCTb NEPOKCMAA3bl, KOTOPas TakKxXe BXOOUT B COCTaB
AHTUOKCUOAHTHOIO KOMIMJIEKCa pacTEeHUA.

Hamu 6bina nposegeHa OLeHKa KOMMIEKCHOW aK-
TUBHOCTU (DEHONOKNCASAIOLLNX NEPOKCUAA3 MO peakLuum
OKUCNEHNS rBaskona 6eNKOBbIM 9KCTPAKTOM U3 Npo-
POCTKOB puca. [JaHHbIl BUA nepokcmaas no pesynbratam
nccnefoBaHUA ABASETCA KHOYEBbIM @HTUOKCUAAHTHBIM
hepMeHTOM y NPOPOCTKOB puUca Ha NpeacTaBIEHHON
cTaguu pa3suTus. Megnana coctasuna 8,63 e.a./r 6en-
ka. MakcumanbHas akTMBHOCTb hepMeHTa Obina ycTa-
HOBJIEHA Y COPTOOOPA3L0B C OKPALLEHHBLIM NEPUKaPoM
LeHb/Houb, Mynatka n Masp.

XapaktepucTtyka ycTbul. Kak y>xe otmevanu, yCTon-
YMBble K 3acyxe 06pasupl HacTO UMEIOT TKaHu C Mef-
KUMU KNIETKamu, 3To CNocobCTBYET NydLlen agantauum
K CKaTuio KJIETOK, BO3HMKaLLeMy npu 06e3B0XX1Ba-
Huw. Mpun pedurunTe BOObLI NPONCXOOUT YMEHbLLEHNE
yycna ycTbil, Ha eamHuLy niowaan. 3acyxa npusoguT
K yXyOLWEHUIO NpoLecca pacTsXXEeHNSA KNETOK U NPex-
OEBPEMEHHOMY CTapeHUo, USMEHEHUIO BEreTaTUBHON
MaccChbl, HAPYLLEHNIO MPOLECCOoB (hOTOCKMHTE3A U AblXa-
HYS. YCTbMLA NpU 3acyxe 3aKpbiBAOTCHA U YMEHbLLIA-
€TCS LUMpUHa NX packpbitus [22].

Hapo yuntbiBaTh, YTO MOBbILLEHHAS OBOAHEHHOCTb
JINCTBEB CBA3aHa C 3aCyxX0yCTONYMBOCTbIO 0b6pasLa,
€C/N 3TO HE COMPOBOXAAETCHA CHUXKEHNEM MNOLLAaMN
OTKPbITWS YCTbUYHON Wenn. [ns 3acyxoycTonymsbiX 06-
pPasLOB XapakTepHa CMOCOBHOCTb TEPSATL YaCTb BOAbI,
He CHKas metabonuama 1 AnMTenbHoe BpeMs He 3a-
KpblBaTb YCTbuLUA U NPOOOSKaTb (POTOCUHTES Aaxe
BO BpeMsi cTpecca. Y Takux ob6pasLoB 60JbLUee YACIO
YCTbUL, HA EOUHWLY NIOWAAN IMCTA, CUJIbHO Pa3BuTbIe
KopHeBasi 1 npoBogslas cuctembl. OT6op 06pasuoB
O OLEHKU pa3Mepa yCTbUL, MPoBoaAT B a3y LBETEHUS
oTt6upasi no 10 hnaroBbIX NMNCTLEB, MNCTbsI (PUKCUPYIOT

96 %-m cnupToM. I3mMepeHmns NPOBOAAT Ha CPeRHEN
YacTu nucTa OJMHON OOUH CaHTUMETP, NOACHUTbIBAOT
ycTbuua B 4 nonsx 3peHus. lNnowaab yCTbUYHOM LWenn
BbIYMCIIAOT y ABaALATU YCTbUL,. Y 06pa3uoB MleHnLbl
KONMYECTBO YCThUL, HA eAVHNLLY MAoLLaan BapbrpoBasnio
oT 3,6 0o 13, 2 Wt/ Mm? [23]. Y 0Te4eCTBEHHLIX COPTOB
puca BaprabenbHOCTb MEHbLLIE, HO COpTa TakXXe A0CTO-
BEPHO pasfiMyanncb No NprUsHaKy, 0aHako METOAMKA NX
OLIEHKN OOCTATOYHO TpygoemMKa n TpebyeT dukcaumm
mMatepuana. [na yckopeHms paboTbl NpeasioxKeHo npo-
BOAWTb NOACYET KONMYECTBA YCTbUL, Ha €ANHNLY ANUHBI
napanfiefsibHom XWJK1U He (PMKCMPOBaAHHOIO MaTepuma-
na, y4nTbiBas pa3mMep yCTbUL, YTO ObICTPO NO3BONSET
OUEHUTb BoNbLIOK 06beM 06pa3L 0B, PasfenuTb UX
Ha rpynnbl N0 KCEPOMOPHOCTU 1 B AarnbHeinlem, 60-
Jlee JeTanbHO OLUEHUBATb TONBLKO MPYMny MCTOYHUKOB
no Npu3Haky (puc. 4).

PucyHok 4 . OueHkKa Konu4yecTBa ycTul y o6pasua
puca CoHeT

*PaboTa BbIroJIHeHa rnpy hvHaHCOBOU MOAAEPXKE
PH® Ne 19-16-00064.
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NONTYHEHUE 3KOJIOIrO-reEOrPONHECKU OTAANEHHDBIX BHYTPUBUAOBbLIX TMBEPUAOB
XNTOMNYATHUKA N HACJIEQOBAHUE EMO XO3SIMCTBEHHO-LUEHHbIX MPU3HAKOB

B cratee npuBeneHb! pe3yibTatkl U3yHEeHUs Hace40BaHNsi OCHOBHbIX XapakTepuUCTUK MPOAYKTUBHOCTY -
6pnLZOB B CENIEKLINOHHOM MUTOMHUKE. KaK M3BECTHO, Mpu MNPOBEAEHNN CENNIEKLMOHHBIX SKCMIEPUMEHTOB OGHVIM U3
BaXXKHENLUNX MOMEHTOB SIBJISIETCS MPaBu/bHbIV 1ogo0op MCXOAHbIX POANTENLCKUX nap. Poantensckue ¢hopmbl 4151
CKpeLynBaHNsi OTOMPAaKOTCS MO SKOJI0r0-reorpagu4eckomy rpuHLMMY, rno COBOKYMNHOCTY XO3SMCTBEHHO-61OJI0-
TNYECKUX MPYIHUMIMOB, M0 AINTE/IbHOCTY OTAE/IbHbIX (ha3 Beretauum, ro pasindnsMm B YCTONYUMBOCTU K 6OIE3HSM
u BpeguTessM, Mo pesysbTataM OLEHKU KOMOWHaLUMOHHOW Criocob6HOCTH ¢hopm. [Npu oTOOpe OoThatoT rpesnno-
4YTeHMe copTaM C HauMEHBLLUUM KOJIMHYECTBOM OTpULATesIbHbIX MPU3HaKoB, KOTOPbIe MOryT ObiTb yHacraenoBa-
Hbl rnbpugamuv. MakcumasibHas Besm4vHa o rnonynsymsm rubpugoB n3MeHsieTcs B guana3oHe 98,4 — 118,9 r.
U3 Hux cambiM BbICOKMM OKal3aTesieM ypoxxas XJI0nKa-colipya otm4Yannchb rnbpugbl: Cocer-4104 x Cop6oH
(118,9 r/pactenune), ALC-86/6 x [exkoH (116,4 r/pacteHne), DPL-4158 x [exkoH (114,4 r/pacteHue). Ca-
Masi HU3Kasi ypoXxaniHOCTb Habnwoganacb y rnbpuaHbix KombuHauymi — AC-4 x CopboH (80,8 r/pacteHue),
DP-5111 x CopboH (88,1 r/pacTterue). [Nosy4eHHas ypoxxariHOCTb rmbpuaoB okasanack Ha 51,8 — 63,1 r/pacteHue.
Takvum 06pa3oM, Mo AaHHbIM UccaenoBaHui, n3 Bcex (16) kombuHauui Hanbosiee JOMUHUPYIOLUMMU MPU3HaKa-
MU OT/mYanuch caegytolyme obpasybl: AC-4 x Supoatkop-64, Cocer-4104 x CopboH, Cocer-4104 x LAyctn-U3
n CUZ-F3 x [JexkoH. KoaghuLmeHTsl Hace[0BaHmsi CKOPOCEN0CTH, KPYMHOMIOAHOCTY 1 BbICOKOM ypOXXaHO-
CTW Ansl 3TUX rmbpugos coctaBun 62 %; 86 % un 85 %.

Knro4deBble cioBa: x/10n4aTHYK, COPT, POAUTEILCKUX ¢hOPMbI Hace[0BaHNe, paHHECeI0CTb, Macca ChipLa
OfHOV KOPOBOYEK, YPOXKaNHOCTb.

RECEIVED ECOLOGO-GEOGRAPHICALLY REMOTE INTRASPECIFIC HYBRIDS
OF COTTON AND THEIR INHERITANCE OF ECONOMICALLY VALUABLE PARAMETERS

This article presents the results of studying the inheritance of the main characteristics of productivity of hybrids
in a breeding nursery. As you know, when conducting breeding experiments, one of the most important points is
the correct selection of the original parent pairs. Parent forms for crossing are selected according to the ecological
and geographical principle, the totality of economic and biological principles, the duration of individual phases of
vegetation, differences in resistance to diseases and pests, and the results of evaluating the combinational ability
of forms. When selecting, preference is given to varieties with the least number of negative traits that can be inher-
ited by hybrids. The maximum value for the populations of hybrids varies in the range 98.4 — 118.9 g. Of these, the
hybrids with the highest yield of raw cotton were distinguished: Cocer-4104 x Sorbon (118.9 g/plant), ALC-86/6 x
Dehkon (116.4 g/plant), DPL-4158 x Dehkon (114.4 g/plant). The lowest yield was observed in hybrid combinations
— AC-4 x Sorbon (80.8 g/plant), DP-5111 x Sorbon (88.1 g/plant). The resulting yield of the hybrids was 51.8-63.1
g/plant. Thus, according to research data, the following samples were the most dominant of all (16) combinations:
AC-4 x Ziroatkor-64, Cocer-4104 x Sorbon, Cocer-4104 x Dusti-IZ, and CUZ-F3 x Dehkon. The inheritance coef-
ficients of precocity, large-fruiting and high yield for these hybrids were 62 %; 86 % and 85 %.

Key words: cotton, variety, parental forms of inheritance, early maturation, mass of raw material of one box,
yield.

BBepgeHue

B Mupe cyLiecTByeT Lenblil pag pacTeHun, Bo3ae-
NblBaEMbIX YEJIOBEKOM pafm NosyyveHnst NosoTHa. dTu
pacTeHnst HasblBaOT BOSTIOKHUCTLIMU NN NPSANIbHbI-
MU N ABNSOTCA NPEACTaBUTENAMM PA3/INYHbIX pacTu-
TeNbHbIX CEMENCTB — ManbBoBbIX, JIbHOBLIX, JTMNOBbLIX
n gp. lNo xapakTepy OCHOBHOIro NpoayKTa ux pasge-
NAIT Ha NJOAOBONIOKHUCTbIE, CTEONEBONOKHUCTLIE,
JINCTOBOJIOKHUCTbIE. DTO OQHONIETHNE N MHOFOJIETHNE
pacTeHuns, BO34eNbiBaeMble B OCHOBHOM B panioHax
»xapkoro knumara [9].

[(NaBHOE MECTO cpean NPSASUIBHBIX KYNbTyp 3aHu-
MaeT XJIon4aTHKK, garowmin 75 % MnpoBoro Npon3soa-
CTBa PaCTUTENIbHOIO TEKCTUIIbHOIO ChIPbS.
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[nsa nHTeHcurkaumm xnonkoBogcTea MHOrme cTpa-
Hbl CTAHOBSATCS Celyac Ha NyTb YyYLLEHUst arpOTEXHNKM
BO3[eNbIBaHNs, 06ecneyeHnss opraHo-MuHepasbHbIMN
yOo6peHnsaMN, CO3AaHNSA U BHEAPEHUS B MPOU3BOACTBO
HOBbIX BbICOKOMPOAYKTUBHbBIX COPTOB MHTEHCUBHOIO
Tnna. XapakTepHo 0COBEHHOCTLIO BKaaa cenekumm
B MHTEHCUUKaLMIO XJIONKOBOACTBA ABNSETCS TO, YTO
OHa rno3BonsieT 6e3 AoNOoNHUTENbHbIX 3aTpaT Tpyaa
1 CPEACTB NOBbICUTb YPOXXaNHOCTb U Ka4eCTBO Npo-
AyKumnn.

Ycnex CUHTETUYECKOW CeneKkunn B 3HAYNTENbHON
CTEneHn onpenensieTcs NpaBusbHbIM NOSO0OPOM NCXOL-
HbIX poanTENbCKIMX Nap (hopm) oNist cKpelmBaHus. Ecnn
He ByayT NnogobpaHbl COOTBETCTBYHOLLME POAUTENBCKME
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hopMblI, FeHbl, KOTOPbIX AOJKHbI ObITb PEKOMOVHNPOBA-
Hbl B rMO6pMOHOM OpraHn3Me 1 B HOBOM COPTE, HECMOTPS
Ha pa3paboTaHHYI0 1 CO3AaHHY0 MOAEeNb NOeanbHOro
TNa 1 XXenaTebHOro copTa, 3HaYUTENbHOIO ycnexa
B CeNEKLN OOCTUrHYTb HEBO3MOXXHO H./. BaBunos [1].

Popgutensckne hopmbl Ans ckpeLmsaHms nogovpa-
0T Ha OCHOBE 3KOJ1I0ro-reorpadmnyeckoro npuHumna, no
KOMMJIEKCY XO3ANCTBEHHO-OMONOMMYECKINX MPU3HAKOB,
Mo NPOAOIKUTENBHOCTU OTAENbHbIX ha3 Beretaumu,
Ha OCHOBE Pasnnynii yCTONYMBOCTY K BONE3HAM, Bpe-
OUTENAM, MO pe3ysibTataM OLEHKN KOMOVHALNOHHON
Cnoco6HoCTM hopM.

OO6bIYHO B CENEKUMOHHO-FEHETNHECKUX NCCeoBa-
HYAX B6ONbLLIOE BHUMaHUNE YOENSETCS CTENEHN HAacneno-
BaHWSA COOTBETCTBYIOLLErO KONMYECTBEHHOMO MPU3HaKa.
CTteneHb HacnegoBaHNst NPU3HaKa MOXHO OLEHUTb MO
KoadhduumeHTy gommHnposaHus (hp). No 3HaveHnto
KoahpuumeHTa OMUHNPOBaHUSA Tak)Xe MOXKHO yCTa-
HOBWUTb CTeMNeHb NPOSBIEHNS FETEPO3UCHOrO adhpekTa
rmépnaoB No n3yvyaeMoMy npusHaky [4].

CKopocnenocTb — 3TO CTPYKTYPHO-COXHbIN NPU3HAK
1 onpenenseTcs OH PAAOM 3IEMEHTOB: NPOOOSIKUTENb-
HOCTbIO BeretTaTnuBHoM asbl (BCxoabl-6yToHU3auus),
NPOLO/MKNTENIBHOCTBIO NEPUOJOB, HEOOXOOUMbIX OJ/15
npespaLleHns 6yToHa B LBETOK M OOAHOOHEBHOW 3aBA3N
B pacKpbITyto Kopobouky. Kputepusmmn atux mexxdas-
HbIX NepnoaoB sBNsieTcs gata Hadana n 50 % 6yToHu-
3aumn, UBeTeHUs 1 co3pesaHnd. Mopdonornyeckmm
nokasaTtesieM CKOPOCMEeNOCTHN, KOPPENMPYIOLWMM C fa-
ToW ByTOHM3aUMK, ABNSETCS BbiCOTA 3aK/IafKy NepBom
cumMmnopuansbHon Beteu (hs). BaxkHbIM nokasaTtenem Cko-
pOCneNocTn ABNAIOTCA TEMMbl HAKOMAEHNsT GYTOHOB,
LBETOB 1 pacKpbITUA KOPobo4ek [4, 6].

[nsa M'ccapckoi gonnHbl CKopocnesble copTa nme-
0T B&XKHOE 3Ha4YeHne, N CeNeKLMOHEPDI NPY BbIBEAEHWN
COPTOB Hapsgy C YpoXKaHOCTbio obpalyatoT ocoboe
BHV/MaHVe Ha 3TOT Npu3Hak. /I3MeH4YMBOCTb Nokasareneii
CKOPOCMENOCTN B Pa3/IMYHbIX YCIIOBUSIX BblpalLMBaHns
HeoanHakoBsa [8].

BbiCcOTbI 3aknagky NepBoro CMMNOAWs Uan NPOJoI-
XKUTENBHOCTbL Nnepuoaa oT 6yToHU3aummn o LBeTeHNs
OTHOCUTESIbHO Masio NoABep KeHa napaTnunmyeckom ns-
MEHYMBOCTU, @ NPOJOMKMTENBHOCTb Neproaa oT LBe-
TEHUS 00 CO3PEBaHNS CUSIbHO BapbuypyeT B 3aBNCUMO-
CTW OT BNQXXHOCTU NOYBbI, TEMNEPATYPbI, BEHTUAALMN
KycTta n gpyrumx [10].

I3MeHUYMBOCTbL CKOPOCNENOCTU B Npefenax copTos
1 rMépuaHbIX NOMYNALMIA eCTb PE3YNbTAaT HACNEOCTBEH-
HOW 1 HEHACNEOCTBEHHOWN N3MEHYMBOCTH, YTO HEOOXO-
OVIMO yYnTbIBaTb B CENEKLIMOHHOM npouecce [7].

Llenb uccnepgoBaHuim

M3yunTb HacnepoBaHmne XO3MCTBEHHO-LEHHbIX NpU-
3HaKOB rMépraamMmn CPEAHEBOTOKHNCTOrO XJ10MYaTHUKA,
MONyYEHbIX OT CKPELLMBAHNS 9KOMOro-reorpaduyeckn
OTAaNEHHbIX COPTOB.

MaTepuanbl n meTogbl

B xone npoBeneHns akcnepumMeHToB 06 LEKTOM UC-
CnefoBaHus CNy>XXuno 16 MHTPOrpeccuBHbIX rNbpm-
00B CPEeOHEBOJIOKHUCTOrO Xfon4aTHuka. B kayecTse

cTaHgapTa MCnoNb30oBanu panoHNPOBAaHHbIA COPT
Xucap.

ViccnepoBaHns NnpoBOANAN B OMNbITHO-NPOU3BOL -
CTBEHHOM XO35CTBE UHCTUTYTa 3emnenenms TACXH,
pacnofioxXeHHoM B ['MccapcKom painoHe. ArpoTexHmnka
Ha CEeNEKUMNOHHBIX MMTOMHMKaxX NPUHSATA NO arpopeko-
MeHpaunsam MCX Pecnybnunkn TagykKMKncTaH [5].

OnbITbl 3aKnagbiBanm No MeToanke paspaboTaH-
HOM uHcTutyToM BHUNCCX nm. I.C. 3anuesa [3].
MaTemaTtnyeckmne 06paboTKM NONYHEHHbIX OaHHbIX Oblan
nposefeHbl No Jdocnexosy [4].

Pe3ynbTaTbl 1 06CcyXXaeHue

PegynbTatbl MCCNeQoBaHs, XapakTepuayoLme CKO-
POCMNENOCTb MMBPUAHBIX KOMOUHALMIA 1 X POOUTENBCKUX
COpPTOB NpeacTasneHbl B Tabnvue 1. BeretaumoHHbIN
nepvion rmépuaos BapbupoBan oT 114 go 122 gHei.
Y BCexX M3y4eHHbIX MrMOpPUA0B BEreTaLMOHHbIN NEPUOL,
OblN1 MEHbLLIE CPEQHEro 3HA4YEeHNs OBYX POAUTENEN Ha
2 — 13 pHen (Tabn. 1).

HanmeHbLuas NnpoaomKnTEeNbHOCTb BEreTaLoH-
HOro neproga oTMeveHa y 7 o6pasuoB B npegenax —
114 — 116 pHeln n HacnegoBanacb OHa NPOMEXKYTOYHO
MeXay POAUTENBCKMMU COPTaMu, YKIIOHASACh B CTO-
POHY OTLOBCKNX copToB. Ckopocnenee ctaHgapTa
Xucop (134 gHs) Ha 18 — 20 gHel Obinn Bce rMbpuapl.
MpoBOANIN KOPPENSLMOHHBIA aHann3 Mexxay npoaos-
>KUTENbHOCTbBIO BEreTaLUMOHHOro neproga rmépunanos
C OTUOBCKUMW COpTaMn: 1N NOAYYUIN KOIPPULNEHT
kKoppensumu r = 0,610. KoadhpurumeHT HacnegyemMocTun
(h,) coctasun 0,62, To ecTb HacnegoBaHne Ha 62 % re-
HETNYECKUN NPOM3OLLSIO OT OTLLOBCKMX COPTOB.

HacTynneHne 6yToHM3auumn X0n4aTHUKA MOSOXKN-
TeNbHO KOPPENUPYET C BbICOTON 3aKNagku NepBoro
cumnogus (h,). HYem Bblille 3aKiagka nepBoro CMMMo-
AVs, TEM NO3XKe HacTynaeT ByToHM3auus.

B Hawmx nccnepoBaHusx y3en 3aknagku nepson
cumnogunansHol BETBI y rmbpuaos coctasu oT 4,4 0o
6,2. B 6onbLUMHCTBE ClyyaeB y3en 3akiagku y rmbpug-
HbIX KOMOVHaLUMIA NMpeBbILLan cpegHee 3Ha4YeHne OByx
POONTENBCKNX COPTOB. Y 5 rmbpngos AOMUHMPOBana
6onee HM3Kas 3aKnagka.

CornacHo npuBeaeHHbIM AaHHbIM B Tabnuvue 1 Be-
nnYmnHbl KO3 duumeHTa HacnegyemocTu (h,) npraHak
«y3€eJ1 3aKnagkn» HacneayeTcs Ha BbICOKOM YPOBHE
N HaxoauTCcsa B 3aBUCUMOCTU OT aHaNn3NpyemMon rm-
6puaHoO KoMmbuHaumm B npegenax ot 0,74, To eCTb Ha
74 % HacnepytoT y3en 3aKknagku OT OTLOBCKUX COPTOB.
KoathduumeHT HacnegyeMocTuy y3na 3aknagku oT mate-
PVIHCKMX COPTOB HE3HAYNTENEH, BCero nulb Ha 12 %.

Kak n3BeCTHO COCTaBJISIOLLMMN TAKOrO CIIOXKHOIO
NpU3HaKa, Kak «NpoayKTBHOCTb PacTEHWSI» ABJSIETCS
Npoun3BeaeHNe 3Ha4YEHNN Npr3HaKa «Macca XJ10nka-cbl-
pua ogHoM kopoboyku». B nponssopcTee BOCTPeboBaHbI
copTa, obnagaroLLme He TONTbKO BbICOKMMY 3HAYEHUSAMU
NPU3HAKOB — CKOPOCMENOCTLIO, MPOAYKTUBHOCTHIO XJ10M-
Ka-CblpLia 0QHOr0 PacTeHUs, Ka4eCTBOM U KOSIMYECTBOM
BOJIOKHA, HO 11 BbICOKOW MaCCOW XJ10MKa-CblpLa OgHON KO-
POBOYKY, TO ECTb, YEM KPYIHEE U TSXKENee KOpoboUka, Tem
dhepmepy neryve CnpaBUTLCS C 3ar0TOBKOM XJ10MKa-chipLia.
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Ta6nuua 1. HacnegosaHue AnvHbI BEreTalMoOHHOIO Nepuoja v BbiCOTbl 3aKnagKn nepBoi NJo[0BoM
BETKWN BHYTPMBUAOBbLIMU rMMOpnaaMmn B CeNeKLMOHHOM NUTOMHMKE (AaHHble 2018 r.)

Yucno gHen ot Bcxogos Ao 50 %
Ne coapeBaHus Y3en 3aknagku, hs
n/n FmGpuAaHbie KomGUHaLMN cpepHee OByX cpepHee OByX
rmbpug | P, | P, -~ | rmbpug | P, | P, o
poauTtenen poauTtenen

1 |AC-4 x CopboH 120 |133|126 129 5,8 5,0|4,6 4,8

2 |AC-4 x Bupoatkop-64 116 [130(123 126 5,6 5,0|5,2 5,5

3 |ALC-86/6 x CopboH 115 [136(128 124 4,5 5,2|4,0 4,6

4 |ALC-86/6 x [exkoH 119 [128(129 128 5,8 52|4,6 4,9

5 |Cocer-4104 x Cop6oH 114 [130(125 128 4,4 5,6 |4,5 5,0

6 |Cocer-4104 x Oyctn-N3 116 [130|126 128 4,0 5,7|6,6 6,1

7 |CUZ-F, x Supoatkop-64 114 [131]123 127 4,2 5,415,8 5,6

8 |CUZ-F, x dexkoH 116 [132]126 127 4,8 5,8|5,6 5,7

9 |DAK-66/3 x Copb60oH 116 [128]129 128 5,6 56|52 5,4

10 | DAK-66/3 x [1exkoH 119 [134(124 129 6,2 5,0|4,6 4,8

11 | DP-4025 x Cop60oH 119 [126|121 123 6,2 56|54 5,5

12 | DP-4025 x 3upoaTtkop-64 122 (127|121 124 5,0 58|52 5,1

13 |DP-5111 x Cop6oH 117 [137]129 133 5,4 4,6|5,8 5,2

14 |DP-5111 x 3upoaTkop-64 119 [132]129 130 5,8 56 |5,6 5,6

15 |DPL-4158 x Cop6oH 118 [141]129 135 5,9 5,6 | 6,0 5,8

16 |DPL-4158 x [lexkoH 119 [137|132 134 5,5 4,6 |5,0 4,8

17 | Xucop (st) 134 - | - - 6,8 - | - -

YyacTByloLLmMe B HaLLIMX UCCIEA0BaHMsAX copTa 3a-
pybe>xkHom (TypeLkon) cenexkunm obnagaroT HamBbIC-
LLen cpegHen BENNYMHOWM Npru3Haka «Macca Xnonka-
Cblpua 0OHON KOPOBOYKIM», Kak 3TO BUOHOWN U3 Tabnu-
Lbl 2 1 COOTBETCTBEHHO OHA PaBHSIETCS CPEAHNM Be-
nnymHam — 5,0 n 6,4 r. Y oTe4ecTBEHHbIX COPTOB OT
4,8 0o 5,2 r. CpepHsist BENn4MHa 3TOro npuaHaka y us-
YYEHHbIX rMOpULHbIX KOMOUHALUIA COOTBETCTBEHHO

HaxoQmMTCA Ha ypoBHe OT 5,8 oo 7,2 r. Bcé aTo n onpe-
Oennno noeegeHne rmbpupos B NepUoS UccnefoBaHuii.
Hawny4wwei cpegHein BENNHYMHOM NpU3HaKa «Mmacca XJon-
Ka-cblpLua ogHoN Kopoboukn» obnaganu cnegyrowme
rmbpugHbie kombuHaumm: Cocer-4104 x Cop6boH (7,2 1),
CUZ-F, x [lexkoH (7,2 1), AC-4 x 3upoatkop-64 (6,8 1),
ALC-86/6 x HexkoH (6,8 r), Cocer-4104 x Oyctn-N3
(6,7 r) n DPL-4158 x [lexkoH (6,7 1) (puc. 1).
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PucyHok 1. Macca xnonka-cbipua ogHO KOPo6oUuKu rmGpuaos u X poauTenbCKUX copToobpasLoB

CpeaHEeBOJIOKHUCTOro xjion4yatHuka B 2018 r.
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Kak BugHoO npu aHanuae HacnegyeMocTy BENYUHBI
npu3Haka «macca X0nka-cbipLa OgHON KOPOBOUKN»,
KoaurumeHT HacnegyemocTm (h,) HaxoguTcs B Ana-
nasoHe 86 % npuaHaka, MOy4eHHOro OT MaTePUHCKMX
COPTOB, a OT OTLOBCKUX COpTOB — 15 %.

CnepoBaTenbHO, Y uccnegyemMblx rmbépngoB aToT
NPM3HaK HacneayeTcs B OCHOBHOM OT MaTepPUHCKMX
hopM 1 MeETCHA BO3MOXHOCTb BbIAENATb OTAENbHbIE
pacTeHus C KPynHOM KOPOBOYKOM, Ha4YMHas C NepBOro
nokonexus (F,), Npn aToM BenmymHa KOPOOOUKY FreHeTV -
YecKu 00yCNOBEHA, YTO O4EHb BaXKHO C TOYKM 3PEHNS
CENEKLMNOHHBIX NCCNeaoBaHu.

Paccmartpusas nosnyYeHHble pesynbTaThbl Mo ypoXKai-
HOCTU XJOMKa-CblpLia B pacHeTe Ha OOHO PacTeEHNE MOX-

HO OTMETUTb, YTO MakCHMaslbHas BENMYMHA NO MOMynaLm-
SIM r’MbpNAOB N3MeEHSIETCA B ananasoHe — 98,4 — 118,91
M3 HMX ¢ cambIM BbICOKUM MOKasaTesieM ypoxxas XJor-
Ka-cbipua otnndannce rmbpuabl: Cocer-4104 x Cop6boH
(118,9 r/pacteHue), ALC-86/6 x [dexkoH (116,4 r/pacTeHue),
DPL-4158 x OdexkoH (114,4 r/pacTtenune). Camasi H13Kas
YPOXXanHOCTb Habnoganacs y rmépraHbIX KOMOUHaLMIA —
AC-4 x CopboH (80,8 r/pacteHue), DP-5111 x Cop6oH
(88,1 r/pacTeHue). NonyyeHHas ypoxxanHOCTb -
6pupgoB okasanacb Ha 51,8 — 63,1 r/pacTeHune
bonblue, Yem cpefHee 3HaveHre 060MX POANTENBCKIMX
copToB. OTHOCUTENBHO CTaHOAPTHOro copTa Xucop
(84,8 r/pacTeHue) 3Ha4eHNs nNpuaHaka y rmépmgos 6buim
Bbiwe: 46,0 — 84,1 r/pacteHue (Tabn. 2).

Ta6nuua 2. HacnegoBaHue macchl XJ0NKa-cbipLa 0AHOW KOPOOGO4KN N YPOXKaWHOCTU BHYTPUBUL,OBLIMU
rmébpupgavm B ceneKUMoOHHOM NMUTOMHUKe (aaHHble 2018 r.)

K Ypoxxai xnonka-cbipua,
Ne PYNHOCTb KOPOGOYeEK, I r/pacTenue
n/n FM6pngHble KOMGUHaLUK cpennee AByX cpennee ABYX
rmépug | P, | P, " |rmbpup | P, | P, -
poavTenen poauTtenen

1 |AC-4 x CopboH 6,6 5,5|5,0 5,0 80,8 [33,1]29,1 31,1

2 |AC-4 x BupoaTtkop-64 6,8 5,0|4,8 4,9 110,8 |45,2(37,2 41,2

3 |ALC-86/6 x Copb0oH 5,9 52|49 5,0 98,4 |54,3|34,3 44,3

4 |ALC-86/6 x [exkoH 6,8 5,1|5,0 5,0 116,4 |60,0/40,0 50,0

5 |Cocer-4104 x Cop6oH 7,2 5,049 4,9 118,9 |46,0|36,0 41,0

6 |Cocer-4104 x yctun-1N3 6,7 5,0|5,0 5,0 110,1 |67,4|37,4 52,4

7 |CUZ-F, x SBupoatkop-64 6,6 6,4|5,2 6,2 90,0 |60,2|30,2 45,2

8 |CUZ-F, x OexkoH 7,2 5,2|5,0 5,1 111,1 |57,2 (47,2 52,2

9 |DAK-66/3 x Copb0oH 6,0 5,0|5,0 5,0 109,4 |49,1|30,1 39,6
10 | DAK-66/3 x [1exkoH 5,8 55|4,8 4,8 111,3 |30,0/28,0 29,0

11 | DP-4025 x Cop6oH 6,4 5,0|4,9 4,9 110,5 [42,2(30,2 36,2

12 | DP-4025 x 3upoaTtkop-64 6,0 5,5|5,0 5,0 90,5 [59,0|36,0 47,5

13 |DP-5111 x Cop60oH 6,4 5,4|5,0 5,2 88,1 [36,2|29,2 32,7

14 |DP-5111 x 3upoatkop-64 6,5 5,0|5,0 5,0 94,9 [51,1|37,1 441

15 |DPL-4158 x Cop6oH 6,5 52|49 5,0 99,5 [69,3|42,3 55,8

16 |DPL-4158 x [1exkoH 6,7 5,0|5,0 5,0 114,4 |33,0/27,0 30,0

17 | Xucop (st) 5,0 - | - - 34,8 - - -

AHannsnpys BennymHy KoahduumeHTa Hacnegyemo-
ctu (h,) y BHyTPMBUAOBLIX MMOPUAOB ClieayeT ckasartb,
4YTO NPU3HaK «ypo>Kal XJ1onKa-cbipLa» HacnenyeTcs
NPOMEXYTOYHO MO UIYHYEHHbIM rMOpPUaHLIM KOMOUHA-
LMSM Ha BbICLLEM YPOBHE, a ero Benn4mMHa HaxoguTcs
B npegenax ot 0,85 nnn 85 %.

Cyas no BenuymMHam nccnenyemblx Npu3HaKkoB 1 NX
HacnegoBaHMs Mo NOTOMCTBaM CMEJIO MOXXHO cKasaTb
0 BO3MO>XHOCTU LiefieHanpasneHHoro nogbopa pogu-
TENbCKUX Nap ANs CKPeLBaHus.

BbiBoabl

[Mpn paccmoTpeHun pesynbTaToB NCCNenoBaHuiA cpe-
O CO30aHHbIX rTMBPUOHBIX KOMOUHALMIA K HAUYYLLIM
C CENEKLUMOHHOM TOYKN 3PEHUSA NO CpeaHel BennimHe
OCHOBHbIX N3YY€eHHbIX NPU3HaKOB (CKOPOCMNEeNocTy,
MaccChbl XJ10MKa-cbipLia 0gHOM KOPOBOYKM N YPOXKaNHO-

CTW) cnepyeTt oTHecTun rmbpugbl: AC-4 x 3npoaTtkop-64,
Cocer-4104 x Cop6boH, Cocer-4104 x Oyctu-N3
1 CUZ-F, x [lexkoH. ['mbpunabl LenecoobpasHo 1crnosib-
30BaTh B CEMEKLMOHHOM NpOoLecce Npu CO30aHnN HOBbIX
NMEepPCNEKTUBHbBIX COPTOB.

CnepoBatenbHo, Bce rmbpuapl 06nagan KOPoTKUM
BereTaumoHHbIM neprnogomM. HacnepgoBaHue ckopocrie-
JIOCTU (3SIMHbI BEreTaUMOHHOIr0 NepProAa) BHYTPUBUOO-
BbIMU rMbpuagamm nponcxXoguT B PaBHOW CTEMNEHN OT
OTLIOBCKMX MECTHbIX COPTOB Ha 62 %.

K Hanbonee KpynHOKOPOBOHYHbIM MCXOAHBIM UCTOY-
HUKam (BOHOpaM) U3 co3aaHHbIX reorpadmnyeckn oTaa-
JIEHHbIX r’MOpPNAOB B paMKax uccnenosaHuii cnepyer
OTHecTu KombuHauum Cocer-4104 x Cop6oH (7,2 ),
CUZ-F, x [lexkoH (7,2 ), AC-4 x 3upoaTkop-64 (6,8 r),
ALC-86/6 x [exkoH (6,8 r), Benn4ymHa koadurumneHTa
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HacnegyemocTu (h,) 3TOro NpusHaka HaxoamTCs B Auv- AHann3 yporkas xJionka-cbipLa rnokasan cBepxgo-
anasoHe 86 %. MWHAHTHOCTb MOPUAHBIX NONyNauMn, KoahuuneHT
HacnegyemocTt (h,) Haxoawncs B npefenax 85 %.
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COENAHHOE OCTAHETCSA MNOTOMKAM
(k 80-netuio .. Jlocb)

Y lanunel dannnosHbl Jlock 12 gekabps 2020 r. tobunen — 80 neT co gHs poxxaeHus. O Taknx yYeHbIX, Kak
["anvHa JaHunoBHa, NucaTh NEerko U 04eHb COXKHO. MOXKHO BCMOMHUTL €€ OCHOBHbIE XXU3HEHHbIEe BEXU, OTMe-
TUTb Hay4YHble OOCTMXXEHMUS (@ NX NPEQOCTAaTOYHO, OOHUX aBTOPCKUX CBUOETENBCTB Ha co3haHHble copTa 60-
nee 50) n nonyy4nm oBbIYHBIN MOPTPET y4EHOro. A XO4ETCH NoKasaTb y4dllMe YeoBedecKkme kKavyecTsa [rannHbl
[aHnnoBHbI: Hay4HYO YECTHOCTb, MPUHLMNNANBHOCTb, 060OCTPEHHOE YyBCTBO CNpaBefMBOCTY, OYLIEBHYO O0-
OpOoTy, MaTeprHCKyo 3a60Ty HE TONBKO O AETHAX, BHyKax, HO 1 O Miafwmx Komnerax no paéore. Kak Bce aTo
onucaTb B KOPOTKOM O4epKe?

Mos 3agaya obnerdaetcsa Tem, 4to B 2017 r. Snbmumpa PybeHoBHa ABaksiH MOMeCTWNA B XXypHase «Pucosogctso»
B pybpuke «/ms B Hayke» cTatbto 0 Jlock ManvHe JaHnnoBHe «[naBHOe B HayKe — BAOXHOBEHME». DTO OAET MHE
BO3MO>XXHOCTb HE OCTaHaBNMBaTLCS Ha Brorpadmyecknx AaHHbIX HaLLero bunapa, a nokasartb ee Bkiag B pu-
COBYIO CENEKLMOHHYIO HayKy 1 OCBETUTb HEKOTOPbIE YepTbl Xxapaktepa ManuHel JaHnnoBHbl, KOTOPbIE MOMOr -
1 el BbINOSIHUTbL Takue NCCnenoBaHus, pesyfbtataMmm KOTOPbIX ByAyT NoNb30BaTbCS eLle MHOMME NOKOIEHUS
YHYEHbIX-PUCOBOLOB.

anuHa OanunosHa Jlocb npuHsATa Ha paboTy B oTaen cenekuun BeecotosHoro HAW puca 29 masa 1974 r.
Oyoydn y>xe KaHOMOATOM CEeNIbCKOXO3SNCTBEHHbIX HayK. HECMOTPSA Ha 3TO yyYeHoe 3BaHue, eli NPenioXnm
TOJIbKO AOJHKHOCTb MMIaALIEro Hay4YHOro COTpyaHmKa B naboparopum ncxogHoro matepuana. CTtosfib BbICOKME
TpeboBaHusA NpeabABAAIMCE K HAy4HOMY NepcoHany, HabnpaeMomy B MHCTUTYT. B nabopatopun ncxogHoro
mMarepvana ogHMM 13 HanpasneHun Obinn nccnegoBaHns No rmépugnaaummn puca n en NPeanoXXunm ocBansaTb
3Ty HEMPOCTYIO PaboTy.

B atoT nepuog npu BHUI prca 6bin cospaH BcecotosHbln cenekumoHHbIn LeHTp. CneunanncTel LieHTpa gomk-
Hbl OblIM HE TONIbKO CO3[aBaTb COPTa puUca B rOSIOBHOM YYPEXAEHUN, HO U 0BecnevmBaTb CENEKLNOHHbIM MaTe-
pranoM pUcoBble OnbITHbIE CTaHUMK PocToBckor obnacTtu n JansHero BocToka, a Takxke YkpanHbl, KazaxctaHa
n Y3bekuncrtaHa, roe Benachb cenekunsa puca. B rubpungusaumnoHHom ueHtpe BHVIV puca BbinonHANMCh 3asBKu
Ha nonyyeHne rmbpuaoB OT BCEX CENEKLMOHEePOB, paboTaroLLmx ¢ pucoM B cTpaHe. [oaTomy ycnex cenekumm
puca B CCCP Bo MHOrom onpegensancsa paboTton rmépmuan3aTopos.

CnepyeT OTMETUTb, YTO PUC ABNISIETCA CIIOXKHOW KYJIbTYPOW AN NpoBefeHns rmbpugnsaumn. OH nmeet Men-
Kne Konocku. B uBeTke 6 TbIMMHOK (B ABa pa3sa 60sbLle YeM Y MLIEHULbI), KOTOPbIE PACMONOXEHbI O4eHb 613-
KO K pbinbLy necTtuka. lNpu Temnepartype Bo3ayxa cabiwe 20 °C Mmaneliee NoBpeXXAeHNe NblfibHNKA NPUBOUT
K CaMOOTrbIIEHMIO LIBETKA.

Kak n3secTtHO, rmubpugmnsanms puca CKnagblBaeTcsa N3 OByX 3TanoB: KacTpauuy LBETKOB HA MaTEPUHCKON
hopMe 1 onbleHMS MbbLIOA OTLOBCKMX hopM. MMbpuamnsaums, Kak MeTon co34aHnst HOBOro MCXOOHOro Ma-
Tepuana, BHegpeHa B NpakTKy POCCUNCKON cenekumn puca ewe B KoHue 30-x rogoB XX Beka. [lonroe Bpems
npw KacTpauunm obpesany BEPXYLLKY LIBETKA U yOaNsanun NbifIbHAKN NUHLETOM, UFIOM U BblAaBANBaHMEM. DTOT
METOZ, NPOCT, HO Mano addekTmBeH. NoaToMy CrneurannCTbl BENN NOCTOSAHHbIN NOUCK 6onee 9 (EKTUBHBLIX CMo-
coboB kacTpaumun. Takne nccnegosaHusa Ha Kybanu nposogunu A. . CmeTtannH, C. b. MocuHa, P. B. TpeTbskos,
T. . Masyp, B. H. LLUunosckuin, B. K. CopokuH. [na kacTpauum puca NCrnonb3osann ropsayyo Boay, nap, ToKu
BbICOKOW 4acTOTbl 1 pas3nn4yHble XUMUYECKNE BELLLECTBA.

MonyynB 3agaHue 3aHnMaTbes rmbpugnsaument, NannHa JaHnnoBHa CO BCEN TLWATENBHOCTLIO 3y4mna 1 ne-
penposepuna BCe paHee NpUMeHsieMble NPUEMbI KacTpauun 1 NpULLINa K BbIBOAY, YTO 3TU NpUeMbl TPYLOEMKN,
TPebyoT cneyyanbHOM annapaTypbl 1 NPUCnocobneHnin. NosToMy nx CNOXKHO NPUMEHSTb AJ11 MacCOBOW M-
Opuansaumn.

MO>KHO MOHSATb OyLUEBHbIE TEP3aHNS HAYMHAIOLLErO MCCNefoBaTeNs, Korga oHa Jo/MkHa 6bina JON0XKUTbL CBOU
BbIBO[bl CBOUM CTapLUMM KOJIJIeram Ha 3acefaHum otgena cenekuum, KotopbiMm pykosogun A. . CmeTtaHuH. OH
npoLuen Benvkyto 0TeHECTBEHHYIO BOMHY, Obl1 AMPEKTOPOM KyBaHCKOM pucoBOl CTaHLUMK, UMEN BECbMA XKECT-
KWIA XapakTep, U COTPYAHVKN OTAeNa ero, OTKPOBEHHO roBopsi, nobansanmcb. OgHako BbiC/yLlaB 0OCTOATE b-
HbI goknag, A. . CMeTaHWH TOJIbKO CNPOCWJI:

— Y70 BbI, MannHa daHunosHa, npegnaraete B3aMeH 3TnX MeToaoB. KpuTnkosaTtb NPOCTO, Kakue Ballv npea-
NoXeHns?

OTtBeT y NanuHbl [JaHNNOBHbI 6bIs FOTOB:

— Ewe B 1933 rogy Ban-gep MionneH, paboTaroLwmii Ha oCcTpoBe $1Ba, NpensioXKnn MeTod 06pesaHis LIBETKOBbIX
YeLlyii C MOCNenyoLLMM yYaaNeHNEM MbIIbHNKOB C MOMOLLIbIO BakyyMa. S nonpobosana afis 3Toro Ncnosib3oBaTb
MblNecoc, HO OH He rognTcs. B KayecTBe Hacoca MOXXHO UCMONb30BaTh CreumalbHbIn MeAULUHCKUI KOMNPeccop.

Mocne atoro 3aceparus A. . CMeTaHH [obuncsa NprobpeTeHns Hy>KHOro obopypoBaHus. M'mépuansaTopsbl
nepeLLn Ha BaKyyMHYIO KacTpaumio LBETKOB puca.
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Do Hayana 80-x rr. XX Beka BCe CefleKUUOHHbIe OMNbIThl pasMeLllannucb B nocesike PUCOOMbITHbIN
KpacHoapmeickoro paiioHa, roe paHee 6bina KybaHckas POC, a NnoToOM 3NMTHO-CEMEHOBOAYECKOE XO3SNCTBO
«KpacHoe». ExxedHEBHO COTPYOHVKN MHCTUTYTa prca e34Wn BaXTOBbIM aBTOOYCOM Ha CBOM OMbITHbIE MOJS.

Tam e 6bina u BereTaumoHHas nnowagka, Ha KOToOpor B cocygax BblpalyBanu pacTeHnst POAUTENbCKMX
dopm gna rubpugmnsauun. Puc HadmHan BbIMETbIBATb BO BTOPOW MOJSIOBUHE MONSA, KOFAa C BOCXOLOM COJMHLA
BO3[OyX O4YeHb ObICTPO Harpesascs. Y4uTbiBasa 370, rmbpugmnaaTtopbl HAYMHANN KacTpauuio paHo YTPOM C 5 yacoB
n paboTtanu go 7, MakcuMmyM o 8 4yacoB. A nocse nonyaHsi NPOBOAWAM onblieHve. B neprnog maccoson rubpu-
ounsaumm MNanvHe JaHnnoBHe NpuxoguioCb OCTaBaTbCA HOYEBATb B NOCESIKE PUCOOMbITHOM, YTOObI yCneBaTb
SABUTBLCA Ha niowanky K 5 ytpa.

O6pesaHHblie YeLLylikn LIBETKOB Ha BO3ayXe BbICTPO NOACkIXanu, YTO NPUBOANSIO K PE3KOMY CHXKEHUIO 3aBS-
3bIB2EMOCTU rMOPUAHbBIX 3EPHOBOK, AaXXe NP ONTUMAaNbHOM OnbleHUN. B pe3ynbTaTte 3aBs3bIBAEMOCTb 3€PHO-
BOK 6bina Hu3kasi — 8—10 %, 1 n1wb B Ny4wnx BapmnaHTax nonyvanocs Ao 15 %. [Ana nonyyeHus Heo6xoanmoro
obbema rmépuaHbIX CeMsIH, rMbpuan3aTopbl BbIHY>KAEHbI Obl 06pabaTbiBaTb MO KaXXA0M KOMOMHALMN HECKOJIbKO
COTEeH UBEeTKOB. 3afaya nosbiweHns ahhekTUBHOCTU rMbpuansaLmm puca ctosna 04eHb OCTPO.

Mocne n3yyeHnst paboT OTEYECTBEHHbIX 1 3apybexxHbix rmbpugusatopos I'. 0. Jlocb ybegmnnack, 4To Ha
3aBA3bIBAEMOCTb 3€PHOBOK priCa CUMTbHO BAVSIET BAAXXHOCTb BO34yXa MNOCne KacTpauummn LBETKOB 1 B MEPUOS,
onbineHns. o eé npepnoXXeHnto Bbinn MOCTPOEHbI NMIEHOYHbIE TEMMULbI, B KOTOPbIE MOMELLaNN cocyapl C Ma-
TEPUHCKUMYK hopmamm NMocne KacTpauumm Ha ase Hegenu. B Tennuuax yctaHasnmsanu npnbopsl rurporpadebl,
KOTOpble hMKCUPOBan BNaXXHOCTb BO3ayXa.

B okTa6pe 1975 r. Jlock I". [1. nepeBOasaT Ha AO/HKHOCTb CTapLUEro Hay4HOro COTPYAHMKA U NOpyYaroT py-
KOBOACTBO rmbpnan3aumoHHbIM LIeHTPOM. [1pogoskas CoOBEPLLUEHCTBOBATb 31EMEHTbI rMOpan3aumn, yaanochb
NOBbICUTb MPOLEHT yaa4n oo 20-25. Ho n aToro 6bi51o mano.

Y3KM MeCTOM 6bIJI0 3aBA3bIBaHME 3EPEH Y prca NMOCSIE OMbUIEHNS. YCMNEX OMNbINIEHNS 3aBUCUT OT XKU3HECMO-
COBHOCTM MbiNbLbl, @ TaKXKe OT TOro, MOBPEXAEHbI UM HET PbifibLa Nectmka npu kactpaumm. Ha Kybanu npu-
MEHSAN pa3Hble BapuaHTbl NPUHYAUTENBHOIO Crnocoba OnbINIEHNS pUca: BHECEHME NMUHLIETOM B KaCTPUPOBaHHbIN
LBETOK LiefibIX W pasgaBiieHHbIX MbIIbHUKOB, HAHECEHNE NMPEeABaPUTENbHO COBPaHHON MblbLibl KUCTOYKON,
NoACTaHOBKa CPe3aHHbIX OTLLOBCKUX METESIOK B OAMH U30NSATOP C KACTPUPOBAHHBIMI MATEPUHCKMU, NCMOJSIb-
30BaHve onbinutens «LLmenb». Okasanock, YTo NpeaBapuTenbHbI COOP MbifbLbl PE3KO CHIDKAET pe3yfibTaTus-
HOCTb OnblNeHus. Hanny4ywnin nokasatenb 3aBsadbiBaemocTu (19,8 %) nonyyuna T. . Masyp npu orpaHnyeHHO
€cBO6OAHOM onbleHnn. OgHaKko 3Toro 66110 HEAOCTATOYHO ANS CYLLECTBEHHOrO NoBbIeHNs 3(EKTUBHOCTM
CeNEKUNOHHON paboThl.

[MpoBepuB Ha NpaKTKe BCE paHee UCNonb3yemMble BapunaHThl, [annHa JaHunoBHa npuLllia K 3aktoyeHnto,
YTO 3aBA3bIBAEMOCTb MMOPULHbIX 3EPHOBOK 32BUCUT OT CleayoLLMX (hakTOpOB: NOBbILLEHHOW YYyBCTBUTESbHO-
CTU LUBETKOB K TPaBMUPOBaHMIO, BO3OENCTBUSA HA reHepaTuBHbIE OpraHbl BETPA, COSIHEYHbIX Sy4Yeit, NOBbILLIEH-
HOW TemnepaTypbl, MOHV>KEHHOW BNaXKHOCTY BO34yXa, OT Ka4eCTBa MbliibLbl, MOPOSIOrNYECKNX OCOBEHHOCTEN
LBETKOB paCTEHUN pasdHbIX COPTOB, a TakKXXe OT KBanuukauum NCNoHUTENS.

Okaszanochb, 4TO y ABYX TEXHUKOB-rMopunan3aTopos, paboTarowmx psagom, Npy TOYHOM BbIMOSTHEHUN BCEX
NPUeMOoB rMbpran3aunn 3aBsa3biBaEMOCTb 3ePHOBOK MOyYaeTcs pasHoii. [1o o6pa3HoMy BbipaXkeHuto [anuHbl
[aHnnoBHbI: «rmbpungnaaTtop SOMMKEH OblTb C «IErKOM» PYKOW, Kak XyAOXKHWK, My3blKaHT U Opyron TBopye-
CKUIi paboTHUK».

Takum gapom, «erkom pykon», obnaganm ee noMmowHukn — Kyapsiwosa ManvHa CemeHOBHa, B Nepuog, pa-
60Tkl B ACX «KpacHoe»; Kupeesa AHacTtacus OMuTpueBHa, nocne nepeHoca rubpugmsaummn so BHUN puca,
a notom 1 cectpbl HoBukoBbl — Bepa n Hapgexxaa (HeiHe CtenaHoBa B. C. u LLkap6aH H. C.). Bce oHn nomornu
OCYLLEeCTBUTL TeopeTudeckue 3agymkn . [1. JTocb No COBEPLUEHCTBOBaHMIO TEXHONOMMN rMbpuamnsaummn puca.

C 1979 r. B npakTuKy rubpugnsauum puca ans onbiieHns 6o BHegpeH Teen-MeToa. [Npu aTom nepep onbl-
JIEHVEM OTPEe3al0T BEPXYLLKY N30MATOPa, OOETOr0 HA KACTPUPOBAHHYIO METESKY, BBOAAT LIBETYLLYIO METENKY
OTLOBCKOW (hopMbl 1 SHEPTMYHO BpaLatoT. O61ayKo MbibLbl 0CEAAET HA OTKPbIThIE LBETKN. OTOT ECTECTBEHHbIN
cnoco6 nonagaHns Nbifblbl HA PbINbLE NECTUKa NPUBOANI K HaUTy4LIEMY 3aBSA3blIBaHNIO 3€PHOBOK.

K 1986 r. Bo BH/IN prca 3asepLumnnm 3anyck putoTpoHa. B ero komnnekc Bxoounu 24 kamepbl UICKYCCTBEH-
Horo knumarta (KVK), Ha aByx cTenna)kax KOTopbIX MOMeLlanock 64 BeretauMoHHbIX cocyaa, ABe Tennuupbl 06b-
emMoMm no 2400 cocynoB 1 ABa ceTHaTbiX AOMUKA TaKoro »xe oobema. CenekumoHepbl Noyynain BO3MOXXHOCTb
paboTaTb Kpyrnorogun4Ho.

KWK B nepByto o4epenp npegocTaBnavn rubprgnsaropam 1 brotexHosoram. Kamepsl NO3BOASAIN PEryMpoBaTh
OJIMHY CBETOBOrO AHA U TEMMEPATypy B TEYEHNE CYTOK. YUNTbIBas, YTO PUC KyNbTypa KOPOTKOro AHs1, B KaMepax
ons rmbpugmsaummn yctaHosunm 12-4yacosor hoToneprom, OCBeLLEeHHOCTb cBbile 30 ThIC. IFOKCOB 1 TEMMNepaTypy
aHem 26-28 °C 1 Ho4bto — 22-24 °C. pn Takux yCnoBUsX pacTeHnst puca pociau 1 passrsBanmcb 04eHb ObICTPO.
B nepwnog BeimeTbiBaHus Temnepatypy B KUK ¢ 6 go 10 ytpa noHwxanun go 20 °C, 4Tobbl NpUTOPMO3UTL pas-
BUTME UBETKOB. [[MBpran3aTopbl Npuxoannn Ha paboTy K 8 Yacam 1 HaunMHanm KacTpaumio MaTePUHCKNX (popM.
[ns npoBefeHns KacTpauun BbIGENUAN CNeLManbHY0 KOMHaTy, rge pasMecTunun Bce obopynoBaHme n Tem-
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nepaTtypy nogaep>xusanu Ha yposHe 20-21 °C. M'mbpunansaTtopbl CMOKOWHO B TEYEHNE ABYX YaCOB BbIMOHANN
3annaHnpoOBaHHYo KacTpauuio 1 Bo3Bpallanm cocyapl ¢ matepuHckum hopmamm B KVK. Tam ¢ 10 yacos yTpa
nepekntoYany TemnepaTypHbli pexxum 1 K 13 yacam Ha4mMHanocb uBeTeHne. B TedeHne 2-2,5 yacos npoBogunun
OrblJieHME TBEN-METOAOM 1 B 16 4acoB rubpunansaTtopbl 3akaH4mBanm CBOM pabounii AeHb.

lMoceB B kamepax NPOBOANAM TaK, YTO NEPBbIN LMK CKPELUMBAHNA NPUXOQUICS Ha Oekabpb, a BTOPON Ha
anpenb. J1eTom 0cTaBanoch TONMBKO BblpacTuTb rnbpugpl F1. B aTux ycnosmsix cneunanmcTel rmbprnansagmoH-
HOrO LIEHTPa MO CMOKOMHO MO 04epean OTNPaBAATLCA B OTMYCK B IETHEE BPEMS.

Mpwn nepsom e nocese copTos B KUK o6Hapy»xunacek npobnema, ¢ KOTOPO paHbLUe He cTankmeanucb. Coprta
puca no-pasHoMy pearmposanu Ha 12-4yacoson oTtonepnog. [Onsa BbIACHEHNSA 3TOrO BONpoca Mbl C [FannHonm
[aHnnoBHom nposenu ceputo onbitos. OAnH 1 TOT XXe Habop COPTOB BbipalLMBanM Ha BEreTaumoHHON nioLanke
npw ectecTBeHHbIX ycnosusx 1 B KUK. Pe3ynbTathl 66111 4N HAC COBEPLUEHHO HOBbLIMW. Hanpumep, oBa copTa:
BHUNP 8847 n KynoH Ha nnowiagke BbIMETbIBAIM OAHOBPEMEHHO Yepes 77 OHeN, a B kamepe Habnoganach
apyras kapTtuHa: y BHVNP 8847 meTenkn nosiBnsnnck Yepes 52 gHs, kak y ckopocnenoro copta Coo3Hbin 244,
a y KynoHa — yepes 77 gHein. CnegoBartenbHO, 6€3 COBMELLEHUST CPOKOB LiBeTeHUs1 ckpecTuTb B KUK aTu gBa
copTa HEBO3MOXKHO. HeoXxmnaaHHo bbina peakums n'y cpegHecnenoro copta lNpukybaHckuin. Ha nnowagke oH
cospean 3a 115 gHein. NMpn aToM pacteHus ero 6binm BeicoTon okono 90 cm. B KUK copT MNpurkyb6aHCcKuin Bbl-
pacTtan go 1,5 m 1 codpesan 3a 130 gHel. V13 aToro cneposan BeiBOA: byayLime pooutenbckue hopMbl HEOBXO-
OVIMO npenBapuTenbHO n3yyatb B yenosusx KUK, 4tobel o6nerdynts paboTy no rubpugusaumyn.

B nTore ncnosnb3oBaHne BakyyMHOM KacTpauum MEOULVNHCKM KOMMPECCOPOM U OMbIIEHUS TBEN-METOL0M
NO3BOMUO YBENINUYUTD 3aBA3bIBAEMOCTb MrMOPUaHbLIX 3epHOBOK A0 50-60 %, a N0 OTAENbHbIM KOMOUHALMSAM A0
90 %. lNpwn aTom BbIXog rMbpPKAOB NepBoro nokoneHns npesbiwan 90 %. VI B 3TOM OOCTUMIXKEHMM rNaBHYO 3a-
cnyry Heob6xoamMmo oTaaTb paspaboTymKy COBPEMEHHOM TexXHonorum rmbpuansaunm MannHe JaHnnosHe J1ock.

MHe, Kak 3aBeqytoLLeMy nabopaTtopun NCXOZHOMO MaTepmana, 4acTto NPUXOAMIIOCE COMPOBOXAaTh OTEHYECTBEH-
Hbl€ 1 MHOCTPaHHble Aeneraumm, nokasblBaTb OMbITbl, NPOBOAUMbIE COTPYAHMKaMu nabopatopun. Tak, B KOHLE
1986 r. Bo BHNW puca npubbina 6onbluas generaumsi u3 Kutas. B coctaBe ee Obinn pa3nuyHble creunanncTbl,
BKJIKOHas cenekumoHepoB. B utoTpoHHOM komMnnekce ManvHa [JaHunosHa fomKHa Oblia MpoaeMOHCTPUPOBaTh
pesynbTaTbl rMOpUAN3aunn B kamepax UCKyCCTBEHHOMO KmaTa. OHa KOPOTKO pacckasana MeToanKy npoBo-
AVMON rnépuansauumn n coobwmna, YTo MO HEKOTOPbIM KOMOMHALMAM NMPOLEHT 3aBA3biBaHUSA MMOpUOHbIX 3ep-
HoBOK pgocTturaet 85-90. PykoBoguTenb KNTANCKOW generaummn, CENeKUMOHEpP, HE yaep Kancsa 1 Bo3pasu, 4YTo
3TO HepeanbHO. Korga nepeBogunk coobLyuna ckasaHHoe KUTanCKM y4eHbiM, MannHa [JaHunoBHa npurnacuna
ero 3antn B KVIK n cHsana nsonatopsbl ¢ OByx MeTeslok. Ha ogHon meTenke 6bino 29 3epHoBOK B 30 KacTpumpo-
BaHHbIX LBETKaxX, a B Apyromn — 28. MNo4eTHbIN roCcTb 400 CMOTPEN Ha 3TN METENKW, NOACHUTbIBA 3€PHOBKN
N BOCKIINKHYJI:

— Gold hands, Gold hands!! (3onoTblie pykul!).

3aTeM NoBEPHYCS K CMYLLEHHON MannHe JaHnnoBHe 1 NOLENoBan e pykKy.

PykoBoguTenb KuTanckom generauum obpatuics K QUPEKTOPY MHCTUTYTA U ckasan, 4To ecnv B Poccum pa-
00TaT Takne cneumanicTbl, TO Mbl FOTOBbI Ha Jl0Oble COBMECTHbIE UCCNefoBaHns. JupekTop Obli 04eHb 0O-
BOJIEH TAKOW BbICOKOW OLEeHKOI. DTO 6bIS10, MO €ro croBam, MMPOBOE NMpu3HaHne ypoBHs paboT BHUW puca.

[MpoBecTn rMbpran3aLmio 1 NOAYYnUTb MMOPUAHbIE 3EPHOBKN — 3TO TOMBKO YacTb gena. M3 Hux Heobxogu-
MO BbIpacTuUTb pacTeHnst F1 n npoBepnTb Nx rmMOpuEHOCTbL. 34EeCb TOXKE UMEETCS PAL, HIOAHCOB, KOTOPbIE HAdo
YYUTbIBaTb, YTOObI MOMYYNTb MaKCMasIbHbIl BbIXOA rmopuaoB. Cpenn HUX Neprod NOKosi cBeXXeybpaHHbIX ce-
MsiH. Cpasy none ybopkn oHu He npopacTtanu. NanuHe JaHnnosHe yganock paspabotatb ahEKTMBHbIN METOL,
CTUMYNIMPOBAHUA NpopacTaHns rmbpuaHbIX 3€PHOBOK, KOTOPIN NO3BOIAN NPaKTUYECKN n3bexxarb noTepb no-
JIY4EHHbIX CEMSH.

O kakgoMm paspaboTaHHOM 1 BHEAPEHHOM B NpakTuky HosBom npueme [. [. Jlocb coobuiana B CBOUX My-
6nukaumsx. lNonHoe n3noXxxeHve Bcen rmbpuonsaLioHHON TEXHONOMMN C ONMCAHNEM MHOIMMX TOHKOCTEN, KOTO-
pble HAOOo y4uTbIBaTh A8 NOyYeHUs MakcumMansHoro addekra, MannHa JaHnnosHa NpuBoanT B CBOEN CTaTbe
«MeTopgmka rmbpuansaumm puca», onybamkosaHHoN B xypHane «Pucosogcteo» Ne 10, 2007 r. VI3n0>XXeHHbIN
B 9TOW CTaTbe Marepuar, SBAsSeTCs HACTOALLMM y4ebHbIM NOCOOMEM O/ CNeLnannucToB, paboTalowmx ¢ pycom
B HACTOsLLEM 1 ByayLleEM BPEMEHM.

B 2007 r. Nanuna JaHunosHa Jlocb npuHsna o4eHb TPYAHOE Ans cebsi pelleHne — octaBuTb paboTy, Y4ToObI
60Jiblle BHMMaHWSA yOeNsiTb ceMbe. [1pu Bcel NnpegaHHOCTX Hay4Hol paboTe, ManvHa [JaHnnoBHa octaBanach
nobswen mamon n 6abywkon. Ee gee godepun 3mHa 1 Ongd, Nocne OKOHYaHUA SKOHOMMYECKOro akynbTeTa
Ky6aHckoro 'AY, paboTatoT npenogasatensamu. O6e sawmtnnm kaHgugaTckue gucceptaumn. Cenvac 3nHanpa
VMBaHoBHa Kpyrnsk n Onbra ViBaHosHa LLBbipeBa — npodeccopa y4eTHO-(h1HAHCOBOro dakynbteTa. BHyk ManvHbl
OaHunnosHbl, BukTop, o6yyaeTtcs B maructparype. A BHy4ka AHactacus — ydawasacs konnegxa. OHu YacTble ro-
cTn y 6abyku. CKy4aTb eli He JaoT.

ManvHa JaHunosHa CO CMOKOWHOW AyLIOW CMOria OCTaBuUTb CBOK paboTy. OHa nepepana oeno B HageXXHble
PYKU CBOUX YHEHUKOB. MOpUON3aLnoHHON LEHTP BO3rnaBuia KaHouaaT CelbCKOXO3SMCTBEHHbIX HayK puHa
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HukonaesHa Yyxupb. OHa HECKONBKO NIET Nomorana B paboTte ManuHe JaHnnoBHe, BHKana B TOHKOCTU rMbpu-
OV3aLUVOHHON TEXHOJIOMMN 1 BbipalmBaHmns rmbpungos. B ee komanae npekpacHble cneumnanuctel CtenaHosa B. C.
n LLkap6aH H. C., KoTopble He TONbKO caMu MPOBOASAT rmépugnsaunto, Ho 1 0by4aroT 3TOMy TOHKOMY Aesny Mo-
JIOAbIX MOMOLLIHVKOB.

M celyac MOXXHO C YBEPEHHOCTLIO CKasaTb, YTO KOJIEKTUB rmbpuansaTopoB GHL prca ycnelwHo cnpaensercs
C noctaeneHHon 3agaden. OHY MOMHOCTBLIO OCBOWIN BCIO TEXHONOIMMIO, paspaboTaHHyto [anvmHon JannnosHON,
N nepnognyeckn BHOCAT paunoHalibHble NpeasioXXeHUA no ynyyeHno OTae/IbHbIX €€ 31IEMEHTOB. 970 J'Iy'-ILIJI/II7I
MX NOAAPOK K t06MED CBOEro HacTaBHMKA.

B 3akntoyeHne xo4eTcs Bbickasatb [fannHe [JaHnnoBHE OrpoMHy0 61arogapHOCTb 3a BCHO €€ NI0A0TBOPHYHO
paboTy, pe3ynbTaTbl KOTOPOW ABUIUCH NPOYHbIM (PyHOAMEHTOM B Cenekuun puca B Poccun Ha MHOIUe rofpl
N NOXXeNaTb e KPEMKOro 340P0Bbs B 3TO HEMPOCTOE BPEMS.

\L; \ './4 f .“, ) » 0 <A, &Y

Bepywmin Hay4Hbi coTpyaHuk M. [1. Jlocb goknagbiBaet metogu4veckon kommccum BHUWU puca pesynb-
TaTbl CBOUX nccnegosaHni, 2006 r.

FnaBHbIN Hay4HbIN COTPYAHUK OTAeNa cenekuum

OIrbHY «®epeparnbHbiil HAY4YHbIA LLEHTP pUca»,
LOKTOP CeNlbCKOXO035IMCTBEHHbIX HaykK, npodeccop I'. J1. 3eneHckuii
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