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Pedepar. VccnenoBanus ¢ Leinbio U3yUYECHHs BIUSHUS DHAOPUTHBIX MITAMMOB OakTepHil Ha
(hopMUpOBaHUE pacTeHHH KyKypy3bl U YpOXKaWHOCTh 3epHa MpoBoAwiIn B ycioBusix [Ipenakambs Pec-
myOmuku Tatapcran B 2022-2023 rogax. I[louBa ombITHOTO y4acTka — cepas JieCHasl TSDKEIOCYTIIMHH-
ctas. DHIO(QHUTHBIE MTAMMBI OaKTepuil MIPUMEHSUIH B BHIE JIMCTOBOM MOAKOpMKH HopMmoi 1,0 i/ra B
¢daze 7...8 muctbeB. 3akimaabIBali IBYX(aKTOPHBIH OMBIT: THOpUAHI (PpakTop A) — panHecnensie Hyp u
POCC-195, cpennepannnii — Kpacnomapckmii-230; mpemapaTbl 3HZO(QUTHBIX IITaMMOB OaKTepHH
(pakrop B) — 6e3 mpumenennst (koHtpois), KS-25, KS-31, KS-38, KS-54, Koncopunym n PS-17
(crangapt). [onpl MccnenoBaHnii XapakTepH30BaIUCh KaK YMEPEHHO 3acyluIuBbe. [Ipemapats! moso-
JKUTEIIFHO BJIMSUIN Ha BBICOTY PACTEHHMH, HaJ3EMHYIO Maccy M IUIOMIaAb JHUCTHEB, KOTOPBIE OIPEACIIsIIH
B (basbl BeIMETHIBaHUS, GOPMHUPOBaHMS MMOYAaTKa U MOJIOUHOH crienoct. ['mOpun Hyp mojoxuTensHO
OT3BIBaJICA Ha 00paboTKy moceBoB npemaparamu KS-25, KS-38 u KS-54, rubpun POCC-195 — Koncop-
uuyMm, KS-31 u KS-38, Kpacnomapckmii-230 — KS-31 u KS-54. Camast BeIcOKasi B OIBITE HaIg3eMHAS
Macca B (haze MOJI09HOI crienoctu y ruopuaa Hyp ormeuena B Bapuante ¢ KS-38 (48,25 1/ra), y rubpu-
noB POCC-195 u Kpacnomapckuii-230 — ¢ KS-54 (cootBerctBenHo 67,38 u 58,25 1/ra). Hanbonbiryro
TUTOIIA b JINCTHEB HaOmonamu B Gaze GpopmMupoBaHMs oYaTkoB y rudpuna Hyp npu ncrnons3oBaHuu B
BapuanTtax KS-31, y rubpunos POCC-195 u Kpacronmapckuii-230 nipu 06paboTke npemaparom Koucop-
nuyM. YpoxaitHocTb 3epHa rubpuna Hyp B Bapuanrax ¢ npemaparamu PS-17, KS-38 u KS-25 yBennun-
Bajack Ha 9,6...27,6%, rubpuga POCC-195 npu onpeickuBanuu KS-38 u KS — na 15,3...19,7%, ru-
6puna Kpacronapckuii-230 mpu ncnons3zoannn KS-25, KS-54 u PS-17 — na 9,0...28,1%. IIpenapatsr
¢ DPHAOQHUTHBIMH IITaMMaMH OaKTepuil YBEIMYMBAIM COJEpKaHHE Oelka B 3epHE THOPHIOB Ha
0,15...0,73%.

KioueBble cioBa: Kykypysa (Zea mays), 3epHO, JIUCTOBAas ITOJKOPMKA, 3HAO(QHUTHBIE MITaMMBI
OakTepuii, TMOpUIBI, OMOMETpHSL, OEJIOK.

BBenenmne. DHIOGUTHBIE OAKTEpUHM aKTHUB-  MOBBIIIATH YCTOWYMBOCTh KYKYPY3bl K TepOHIIU-
HO BXOJZST B CEJIbCKOE XO35CTBO. JTO OakTepuy,  JaM, a B TEUYEHHE BETeTallMd aKTUBH3HPOBAThH
KOTOpBIE TONYyYaloT W3 BHYTPEHHHUX TKaHEW pac-  mporekaHue ¢GorocuHTe3a U (HOpMUpOBAHUE Te-
TeHui. OHH TOJIOKUTENFHO BIUSIOT HA Pa3BUTHE  HEPaTHBHBIX OPraHOB KyKypyssl [18, 19, 20].
CeNbCKOXO3MUCTBEHHBIX PACTEHUI, 3alUIAI0T OT IToaTomMy 1y ycTaHOBIAEHHS BO3MOXKHOCTHU
OoJie3Hel, He OKa3bIBasi OTPUIATEIFHOTO BO3/ICH-  BKIIIOUEHMS SHAOQUTHBIX IITAMMOB OakTepui B
cTBUS Ha camo pactenue [1, 2, 3]. Iloxoxwurens- TEXHOJIOTUN BO3/EIBIBAHUS CEIbCKOXO3SIHCTBEH-
HBIE CBOWMCTBa HNO(MUTHBIX OAaKTEpWil MpPOSIBIS-  HBIX KYJNBTYp  TPOBOJATCS  HCCIENOBaHHA
I0TCSI B yJy4llleHHH (OCPOPHOrO M a30THOTO B KOHKPETHBIX MOYBEHHO-KITUMaTHYECKUX
MMUTaHNSA, OCMOTHYECKOTO MaBJICHMS, Pa3BUTUS  YCIOBHSX [21].

KOpHEBOM cucTeMbl. DUTONATOreHHas 3aluTa Lenp uccnenoBaHuii — H3y4YeHHE BIIMSHUSA
SHAOPUTHEIX OakTepuit odeHp Benmmka. OHM  HOBBIX SHIO(PHUTHBIX IITaAaMMOB OakTepwid Ha 00-
0CHalIIAIOT OTPHLATEIBHOE BO3JCHCTBHE (UTO-  Iee pa3BHTHE KyKypy3bl B TEUCHHE BETETallWH,
MIaTOTeHOB (BUPYCOB, TPHOOB, HACEKOMBIX, OakTe-  (popMHpOBaHME BEJMYMHBI M KAadyecTBa ypoixKas
puil, HeMaTox), MOBBIIIAIOT 3aCYX0YCTONYUBOCTb,  3€PHA KYyKYpYy3bl.

MPOSBJISIFOT aHTHCTpeccoBbIil 3¢ ekt [4, 5, 6], YciaoBusi, MmaTepuaibl 4 MeTOAbl. OTBITHI

OHU MOTYT CTaTh IIGHHBIMM KOMIOHEHTAMHU MPH [0 M3YYEHHIO BJIMSHUS JIUCTOBBIX MOJKOPMOK
co3laHMU OuompenapaTroB Juisi OMOJOrMYECKOW  SHIO(GUTHBIMH IITaMMaMH OakTepuil B ToceBax

3aIUTH pacTeHui [7, 8, 9]. KyKypy3bl TIPOBOJIMIIN HA OMBITHBIX MOMISTX ATpO-
Kykypy3a ocobenHO cTpamaer B TepHon  OHOTeXHOIapKa Kazanckoro Ay
BECEHHHMX 3aMOPO3KOB, N03ToMy npumeHeHune B 2022-2023 romax B 4YeTBIPEXKpPaTHOM  MoO-
SHIO0(UTHBIX IITAMMOB OaKTepui, HapsAay C Mak-  BTOPHOCTH. [ OJpI TPOBEACHHS HCCIICTOBAHUM
pPO- U MHKPOYAOOPEHUSIMHU, YCKOPSIET POCT MPO-  XapaKTepPH30BAINCh YMEPEHHO  3aCYIUIMBBIMHU
POCTKOB KYyKypy3bl, OOllee pa3BUTHE PACTEHHUs  IOTOJHBIMH  YCIOBHSIMH. Ha TUITMYHBIX
[10, 11], a B mocienCTBHM TOBBIIIAET ypokail-  cephIx JiecHBIX mouBax llpeakamps Pecmy6-
HocTb [12, 13, 14]. DHnoduTHBIEC ITAMMBI OaKTe-  JTUKH Tartapcran 3akiagblBaIu 10JIEBOM
pHi MOKHO IPUMEHSATD U 00paOOTKH IMOCEBHO-  OMBIT, IMPEANONAaraloli  W3yd4eHHEe CIeny-
ro Marepuaga W  TIPOBEACHHWA JIMCTOBBIX  ONIMX BAPHAHTOB:
moIKopMok [15, 16, 17]. rubpun  Kykypysel (daktop A) — pan-
IIpu Bo3menbIBaHUU KyKypy3bl BaKHO HCKIto-  Hecnensle Hyp m  Pocc-195, cpennepannuit
YUTh €€ KOHKYPEHIHIO C COpHOW pactutensHo-  KpacHomapckuii-230;
cTbi0. [ToaTOMy 0053aTeTbHO MIPUMEHSIOT TepOu- npenapar ¢ 9HAO(QUTHBIMH  IITaMMaMHu
LUIBI, MHOTHE U3 KOTOPBIX (uToTOKCHYHbL. Cro-  Oakrtepuii  (daktop B) — 6e3  mpemapara

pOBBIE KyNbTyphl OakTepuil B pu3ochepe pacte-  (KOHTPOIB), KS-25, KS-31, KS-38,
HUH TpH  MHOKYISUMH ceMsH cmnocoOHbl  KS-54, Koncopumym, PS-17 (crammapr).
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Ha ombiTHOM mose oOmmM (OHOM IO BCeM
BapuaHTaM BHOCWINM MHHEpallbHbIE yn0OpeHHs
1I0J] TIPEATIOCEBHYIO KYJIbTHBALMIO B BHJIE a30-
(docku ¢ HOpMOi#t o pu3mdeckoit macce 100 xr/ra
(N16P16K16). TTouBa ompITHOTO y4acTka Xapakre-
pH30BAJIACh  CIEAYIONIMMH  arpOXUMHUYECKUMHU
MOKa3aTeNsIMA:  COZepKaHue rymyca no Tropu-
Hy — 4,4%, noaBmwxkHBIX (ochopa U KU MO
KupcaHoBy — COOTBETCTBEHHO OYCHH BBICOKOE
(> 377 wmr/kr) u noeimeHHoe (124 mr/kr). Bos-
JIeTIbIBaHNE KyKypy3bl IPOBOIWIIM HA OCHOBE 00-
IIENPUHIATON  TeXHOJNOTHMH Uil PecmyOnmkn
Tarapcran [22, 23, 24].

[Ipenapatsl BHOCHIM ONPBICKMBaHUEM B (aze
7...8 NHCTBEB KYyKypy3bl C HOPMOH pacxoia
1,0 n/ra. PocroBble mokaszaTeiau KyJbTYpbl y4H-
THIBaTM B (pa3sl BBIMETHIBAHUSA, (DOpPMHUpPOBaHHE
II0YaTKOB, MOJIOYHOM crenocTu. BeicoTy pacre-
HUH, HAJA3€MHYI0 Maccy M IUIONIagb JIHCTHEB
onpenensid o 10 TUnuYHBIM pacTeHusiM. buo-
METpHYECKHE TII0Ka3aTelu YYHUTHIBAIM B (Qase
TIOJTHOW CIIENIOCTH TI0 JECSTH MOYaTKaM, B3STHIM
110 JUArOHAJIM C KaXXA0W MOBTOPHOCTH. buosoru-
YECKYH0 YPOKaHHOCTb YYUTBHIBAIA II0 AHAIU3Y
pacTeHuii, B3aThiX ¢ 1 M’. MaccoByio om0 6en-
Ka, B IIepecyeTe Ha CyX0€ BEILIECTBO, ONPEAEIISIIN
o 'OCT 10846-91.

Pe3ynbTaTsl u 00cy:xaeHue. BxiatodeHne B
TEXHOJIOTHIO BO3/ENbIBAHUS KYKypy3bl Ha 3€pHO
JINCTOBBIX TOAKOPMOK SHAO(PUTHBIMU HITAMMaMH
Oaktepuii B (aze 7...8 JHCThEB B YCIOBHSIX
[Ipenxamps Pecrry6nuku Tatapctan 6maronpustT-
HO TOBJIMSJIO HA POCTOBBIC ITOKAa3aTeNu H3ydae-
MBIX THOpHIOB (Tabm. 1). OTMEYeHO MOIOKH-
TEJIFHOE BIIMSIHUE JINCTOBBIX ITOJKOPMOK Ha BBI-
COTy pacTeHuil B (paze BBIMEThIBaHMA y THOpuaa
Hyp ot npenaparos KS-38 (mpubaBka cocraBuia
10,8 cm), KS-54 (2,2 cm) u PS-17 (4,2 cm). Tlpu
yudeTe BBICOTHI PACTCHUI B (pa3e BHIMETBIBAHHS Y
rubpuga POCC-195 3HaueHus 3TOTO mMoKa3aTens
ObUTH BHINIIE B BapuaHTe ¢ 00pabOTKOW mpemnapa-
ToM Koncopumym Ha 10,0 cM, mo cpaBHeHHIO C
KOHTPOJILHBIM BapuanToM. HanGoneimmit s dekr
OT NMPUMEHEHHsI U3y4aeMbIX MpenapaTroB B Moce-
Bax rubpuna Kpacnomapckuii-230 Obu1 oTMEUEH
B BapuaHTax ¢ mpemnapatamu KS-54 (+27,3 cm),
Koncopunym (+12,7 cMm), cTanmapTHBINA npenapaT
n KS-38 (+0,5 cm). B ¢aze popmupoBanus mo-
YaTKOB BBICOTa pacTeHmid TuOpuma Hyp Obuia
OoJpIIe KOHTPOJISL TI0 BCEM M3ydYaeMbIM BapHaH-
tam. O6pabotku npenaparamu KS-38 n Koncop-
LIUYM OKa3bIBAJIM HAaHOOJIBIIMH IMTOJIOKUTEIbHBIN
spdexr Ha noceBax rudpuma POCC-195. Ilpu-
0aBKa BBICOTHI pacTEHHH, MO0 CPAaBHEHHUIO C KOH-
TPOJBHBIM BapHaHTOM, cocTaBuia 16,6 u 8,0 cm.
A y rubpuna Kpacromapckwmii-230 camblie BBICO-
KHe pacTeHHs OTMEUYeHHl B BapuaHTax KS-54 u
Koncopunym — 190,0 u 178,3 cM, COOTBETCTBEH-
HO, 4TO BBIIIEe BapuaHTta 0e3 oOpadorok Ha 27,7 n
16,0 cm. B daze momouHOl crmenocTH 3epHa
HAUOOJIBIIIAs BRICOTA PACTCHUN ObLIA 3a(pUKCHPO-
BaHa y rubpuga Hyp B Bapmante KS-25
(146,3 cm), y rubpuna POCC-195 B Bapuante KS
-38 (192,0 cm) u y rubpuna KpacHogacpkuii-230
B BapmanTte KS-54 (192,7 cm). B aT0#i daze He
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ObUI0 OTMEYEHO YBEIWYCHHUsI BBICOTHI PACTEHHH
oT mpuMeHeHus mpemapatoB KS-31, KS-38 u
KS-54 y rubpuna Hyp, ot mpemaparoB KS-54 u
PS-17 — y rubpuna POCC-195 u ot npenapaToB
KS-25, KS-38 wu PS-17 y rHOpuaa
Kpacnonapckuii-230.

Ha ¢opmupoBanue HaJI3eMHOW Macchl THOPU-
JlaMU KyKypy3bl HaOOJIbIIEe B OIBITE BIUSHHE B
HavdanbHble (Da3bl Pa3BUTHS OKa3bIBAJIM IIpenapa-
ToI KS-25, KS-38 n Koncopunym y rubpuna Hyp
(+1,31, +0,75 u +1,13 T/ra, COOTBETCTBEHHO B
CPaBHEHUH C KOHTPOJIGHBIM BapHaHTOM). Y TH-
opuna POCC-195 0coOeHHO BBIIENMINCH BapH-
aHTBl C IPUMEHEHHUEM IIPENapaToB KS-31,
KS-38, Koncopuuym u PS-17. [IpubdaBka ot npu-
MEHEeHus mpenapaToB coctasmia 3,18, 4,22, 8,34
u 5,25 1/ra, coorBeTCTBeHHO. B (haze momouHOM
CIEJIOCTH 3epHa HauOoIbllas HaJA3EMHas Macca
mo TudpuaaM Opita chopMupoBaHa B BapHaHTax
KS-38 y rubpuga Hyp, KS-54 — y rubpumos
POCC-195 u Kpacnonapckuii-230.

O0paboTKa MOCeBOB KyKypy3bl Ipernaparamu
C 9HIO(QUTHBIMU IITAMMaMHU OaKTEpPHUH MPHUBOJIU-
Jla K yBEJIMYCHUIO IUIOIIAIU JICThEB B (ha3e BbI-
METBIBaHUS. YBEJIWYEHHS IUJIOIAAN JHCTHEB HE
npoucxoawio y rubpuna Hyp Tonpko mpu obpa-
0O0TKe CTaHIAPTHBIM TIperapaToM, y THOpuaa
POCC-195 — B BapuanTax Koncopunym u PS-17,
a y rubpuna KpacHomapckmii-230 — B BapuaHTax
KS-38, KS-54 u Koncopruym. B daze popmupo-
BaHuUs mouatkoB y rubpunos Hyp, POCC-195 u
Kpacnonapckuii-230 miomajas JUCThEB yBEIUYH-
BaJIach, B CPABHEHHU C KOHTPOJIEM, BO BCEX HC-
CJIelyeMBIX BapHUaHTaXx.

OTMeueHa TONIOKUTENbHAs TEHACHINS n3Me-
HEHUI B 3JIEMEHTaX CTPYKTYpHI yposKasl u3ydae-
MBIX THOPHIIOB KyKYpy3bl (Tadx. 2). JnuHa mo-
YaTKOB B CPEJHEM I10 THOpH/aM YBEIIUUUIIACh Ha
1,18 cm y rubpuma Hyp, Ha 0,60 cMm — y rubpuga
POCC-195 u ma 0,82 cm y rubpuna
Kpacunomapckmii-230.

Ob6pabotka mpenaparamu KS-38 u KS-54
npuBena K HeOOJBIIOMY YBEIHMYEHHIO JUTHHBI
HEBBITIOJIHEHHOW YacTu rmoyarka. Ha kommuecTBo
PAIOB 3epeH B MOYaTKe 00paboTKa SHAODUTHEI-
MU IITaMMaMH OaKTepHil NPaKTUYECKH HE OKa3bl-
Basa BiusiHUA. [Ipy aHan3e 3JeMEHTOB CTPYKTY-
PBI ypoXasi OTMEYEHa TOJIOKHUTENbHAS KOPPes-
IUsT MEXIYy AJIMHOW MOYAaTKOB M KOJIMYECTBOM
3epeH B psny. Takas TEHIEHUIMS OTMEYEHa IpU
obpabotke npenaparamu KS-31 y rubpuna Hyp,
KS-25 u KS-38 — y rubpuna POCC-195. Ilono-
JKUTEJIFHOTO BIIMSIHUS HA 036PHEHHOCTh NIOYaTKOB
NpU TPUMEHEHUH SHIO0(UTHBIX IITAMMOB OaKTe-
puii Ha KyKypy3e oTMe4eHO He Obu1o. Macca mo-
YaTKOB yBennuuBayach y rudpuaa Hyp, B cpas-
HEHHWH C KOHTpoiieM, B BapuaHTtax KS-25
(+14,3 1), KS-31 (+20,1 r) u PS-17 (+29,6 7). ¥
rudpuna POCC-195 mambonpmias macca moyat-
KOB OTMEYeHa B BapHaHTax C Mpenaparamu
KS-25 (225,5 1), KS-38 (237,4 1). Y rubpuna
Kpacuomapckwuii-230 npu 00paboTke mpemnapara-
mu KS-38 u PS-17 6buta oTMeueHa Haubosnblas
Macca modatkoB  (229,7 w2355 T,
COOTBETCTBEHHO).
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Bcnencreue yBenndeHust Macchl O4aTKa Mpo-
M30IIUI0 YBEJIMYEHHE U MAcChl 3€pHA C MOYaTKa B B
9THX K€ BapuaHTax. Haubomnbmmast macca 3epHa ¢
moyaTka OpUTa 3aMKCHpOBaHA B BaphaHTax PS-
17 y rubpuna Kpacnomapckuii-230 186,0 r n y
rudopuna POCC-195 B Bapnante KS-38 180,8 r.

CEJIbCKOXO3AHUCTBEHHBIE HAVKH

KS-31

YBenuueHne Macchbl
BapHaHTax
(+27,2
Koncopunym (+10,4 1)

rubpuna Hyp,
HBIM BapHaHTOM.

KS-25
r)?

KS-54
u PS-17 (+25,6r1) y
10 CPaBHCHUIO C

1000 3epeH mpPOM3OLLIO

(+26
(+19,2

r),
r)’

KOHTPOJIb-

Tabnuna 1 —PocToBsie mokazatenu ruOpuaoB KyKypy3sl (cpeanee 3a 2022-2023 roja)

[Tokazareinp
I'nopun Ipenapar BBICOTa PACTCHHIA, HaJ3eMHas Macca, IJIOMIA/Ib JIUCTh-
(¢axrop A) (¢axrop B) cM T/Ta eB, ThIC. M>/ra
1 2 3 4 5
@Daza BHIMETHIBAaHUS

Hyp KoHTposs 118,3 20,53 23,18
KS-25 116,4 21,84 31,71

KS-31 109,8 16,88 24,21
KS-38 129,1 21,28 28,80
KS-54 120,5 18,19 23,75
Koncoprmym 118,3 21,66 28,54
PS-17 122,5 18,28 20,13
cpesiHee 119,3 19,81 25,76
POCC-195 KoHTposib 96,4 19,41 34,05
KS-25 79,8 18,47 29,13
KS-31 86,1 22,59 30,03
KS-38 82,8 23,63 36,93
KS-54 79,8 17,81 24,35
KoHcoprmym 106,4 27,75 34,74
PS-17 94,8 24,66 35,76
cpeaHee 89,4 22,05 32,14
Kpacnonapckuii-230 KonTtpons 75,8 16,41 22,83
KS-25 71,1 14,16 22,45
KS-31 69,0 14,44 20,82
KS-38 76,3 19,22 29,12
KS-54 103,1 24,47 35,16
Koucopriuym 88,5 22,97 32,68
PS-17 76,3 16,31 20,85
cpeniHee 80,0 18,28 26,27
Cpennee KonTposib 96,8 18,78 26,69
KS-25 89,1 18,16 27,76
KS-31 88,3 17,97 25,02
KS-38 96,1 21,38 31,62
KS-54 101,1 20,16 27,75
Koucoprym 1044 24,13 31,99
PS-17 97.9 19,75 25,58
cpeniHee 96,2 20,05 28,06

HCPys A 11,5 2,38 3,37

HCPys B 9,6 2,06 2,92

HCPys AB 19,9 4,13 5,84

®da3a popMupoBaHUE MOYATKOB

Hyp KoHTponb 123,7 36,75 23,94
KS-25 1447 33,13 29,92
KS-31 138,3 39,13 32,42

KS-38 139,7 35,13 25,51
KS-54 137,3 32,75 26,27

Koucopriuym 132,0 30,75 30,91
PS-17 131,3 26,88 32,05
cpeniHee 135,3 33,50 28,72

POCC-195 Kontpoiss 172,7 40,25 36,51
KS-25 171,7 25,13 47,90
KS-31 175,7 52,63 46,94

KS-38 189,3 47,25 46,61

KS-54 164,7 56,13 39,31
Koucopuym 180,7 47,50 51,99

PS-17 172,0 46,00 39,53

cpejiHee 175,3 44 98 44,11
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IIpomomkenune Tadmuub! 1

1 2 3 4 5

Konrpons 1623 37,75 38,56

KS-25 162,7 41,38 43,89

KS-31 165,3 49,13 49,65

Kpacuonapckuii-230 KS-38 158,7 42,38 43,92
KS-54 190,0 49,13 44,56

Koncoprmym 178.3 44,50 49,76

PS-17 157,7 35,25 37,73

cpeniHee 167,9 42.79 44,01

Kontpons 152,9 38,25 33,00

KS-25 159,7 33,21 40,57

KS-31 159,8 46,96 43,00

Cpesmce KS-38 162,6 41,59 38,68
KS-54 164,0 46,00 36,71

Koncopruym 163,7 40,92 44,22

PS-17 153,7 36,04 36,44

cpeaHee 159,5 40,43 38,95

HCPys A 15,6 5,22 5,18

HCPys B 13,5 4,52 4,49

HCPys AB 27,1 9,04 8,98

®daza MOJIOYHOI CTIEIOCTH

KonTpoib 143,0 41,75 24,39

KS-25 146,3 39,25 21,53

KS-31 140,3 42,88 25,58

Hyp KS-38 142,7 48,25 25,81
KS-54 142,3 37,63 25,22

Koncopruym 133,7 42,75 19,38

PS-17 133,3 38,00 16,47

cpenHee 140,2 41,50 22,63
KonTpoib 175,0 42,00 27,12

KS-25 180,0 50,13 34,23
KS-31 179,7 55,75 36,99

KS-38 192,0 66,75 38,28

POCC-195 KS-54 166,7 67,38 33,18
Koncopriym 186,3 49,38 30,68

PS-17 174,7 54,38 38,45

cpenHee 179,2 55,11 34,13
KonTpoinb 164,7 45,88 31,76
KS-25 163,3 57,00 35,22
KS-31 167,7 50,75 34,26

KpacHonapexuii-230 KS-38 160,3 45,00 31,61
KS-54 192,7 58,25 33,91

Koncopruym 181,7 56,00 25,53

PS-17 163,3 38,13 31,31
cpenHee 170,5 50,14 31,94
KouTpoib 160,9 4321 27,76

KS-25 163,2 48,79 30,33

KS-31 162,6 49,79 32,28
Cpenee KS-38 165,0 53,33 31,90
KS-54 167,2 54,42 30,77
Koncopruym 167,2 49,38 25,20
PS-17 157,1 43,50 28,74
cpenHee 163,3 48,92 29,57

HCPys A 24,5 6,38 4,24

HCPys B 21,2 5,52 3,67

HCPys AB 42,4 11,04 7,35

Y rmubpuna POCC-195 wnambomermass mac-  Bapmanta Ha 42,9 r. YV rubpuma KpacrHomap-
ca 1000 3epen Opula monydeHa B  BapmaHTe  ckuid-230 Hamboumbmas macca 1000 3epeH Oputa
KS-38 — 382,6 1, uro Oojblle KOHTPOJBHOTO  OTMeueHa B Bapuante KS-54 —419,6 .
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Tabauna 2 — DIeMeHTHI CTPYKTYPBI yposkasi THOPHIOB KyKypy3slI (cpennee 3a 20222023 roxa)

Bapu- Jnmmaa Kon-go Koxn- Osep- Brri-
aHT* HEBBI- BO Macca X0 Macca
Jnuna pAIoB HeHHoc | Macca
MIOJIHEHH 3epeH 3epHa C | 3epHa 1000
moyar- o 3epeH B Thb I10- moyar-
oil yactu B ps- rnoyar- ¢ Io- 3epeH,
Ka, CM rmoyar- yarka, Ka, T
[oyaTka, 1y, Ka, T yarka, r
Ke, IIIT. LIT. 0
cM IIT. %0
I'nbpua Hyp
1 15,3 1,3 12,9 30,9 400,8 159,5 128,0 80,5 335,6
2 15,8 0,3 13,3 30,7 408,1 173,8 136,3 78,3 361,6
3 16,9 1,1 13,5 31,5 428.9 179.,6 1433 80,1 362,8
4 16,5 1,5 12,8 28,4 358.4 136,6 111,4 81,6 3348
5 16,9 1,9 12,3 29,0 3574 150,5 1242 84,8 354,8
6 16,2 2,6 13,0 24,9 325,2 140,3 118,5 84,0 346,0
7 16,6 1,7 14,4 33,3 4872 189,1 157,1 82,6 361,2
Cpen 16,3 1,5 13,2 29,8 395,1 161,3 131,3 81,7 351,0
Hee
T'ubpug POCC-195
1 18,5 3,6 16,0 33,7 538.,6 214,6 170,2 79,2 339,7
2 19,5 2,9 16,2 34,2 553,2 225.,5 176,4 78,3 341,5
3 18,0 3,5 15,7 31,9 498.7 179,5 137,3 76,7 335,2
4 19,8 4.5 15,1 35,5 532,8 2374 180,8 76,4 382,6
5 19,7 3,5 15,9 32,1 506,3 214,6 176,3 82,2 366,8
6 18,6 3,5 15,2 30,4 464,0 177,9 1473 86,5 312,1
7 16,5 2,6 15,0 28,9 430,6 162,6 126,5 78,3 319.,8
Cpen 18,7 3,4 15,6 32,4 503,5 201,7 159,3 79,7 342,5
Hee
I'nopua Kpacuomapckuii-230
1 17,3 2.3 15,0 34,6 518,2 200,7 149,7 74,2 3492
2 15,4 2,2 15,2 31,7 480,6 193,8 146,0 75,8 316,8
3 16,8 2,1 15,6 29,1 4594 161,7 124.6 77,0 341,6
4 19,5 2,3 14,2 34,5 487,6 229.7 152.4 68,4 356,1
5 15,7 3,9 14,3 21,9 318.,0 2112 153,7 73,4 419,6
6 17,8 2,3 14,6 30,6 446,7 183,0 142,9 78,1 330,7
7 19,5 3,3 14,7 314 453,9 235.,5 186,0 79,0 396,0
Cper- | 174 2.6 148 | 305 | 4521 | 2022 | 1508 | 751 | 3586
Hee
Cpennee
1 17,0 2,4 14,6 33,1 485,9 191,6 1493 78,0 341,5
2 16,9 1,8 14,9 32,2 480,6 197.7 1529 77,5 340,0
3 17,2 2,2 14,9 30,8 462,3 173.,6 135,1 77,9 346,5
4 18,6 2,8 14,0 32,8 459,6 201,2 148,2 75,5 357,8
5 17,4 3,1 14,2 27,7 3939 1921 1514 80,1 380,4
6 17,5 2,8 14,3 28,6 412,0 167,1 136,2 82,9 329.6
7 17,5 2,5 14,7 31,2 4572 195,7 156,5 80,0 359,0
Cpen 17,5 2,5 14,5 30,9 450,2 188,4 147,1 78,8 350,7
He
Hip“ 1,8 0,4 1,7 3,7 65,4 28.4 16,4 8,3 46,4
H%POS 1,6 0,3 1,5 3.2 56,7 24.6 14,2 7,2 40,2
H/(\:]I;OS 3,2 0,6 3,0 6,4 113,4 49,2 28,4 14,3 80,3

* | — 6e3 npenapamos, 2 — KS-25, 3 - KS-31, 4 -KS-38, 5 - KS-54, 6 — Koncopyuym, 7 — PS-17

BrroueHue 3HI0(PUTHBIX IITAMMOB OaKTEpPHiA
B TEXHOJOIMIO BO3JEIbIBAHUA KYKYpPYy3bl II0-
pasHOMy BIHMSUIO Ha (POPMHUPOBAHHE ypPOKANWHO-
ctu 3epHa (Tabn. 3). OTMedeHbl BapHWaHTHI, TIe
MIPOKMCXOJIUIIO YBEIUYCHHE YPOIKAHHOCTH, U ObLIH

21

BapUaHThl, IIe YPOXKallHOCTh 3epHa ObLIa HHXKE
KOHTPOJILHOrO BapuaHta. Y rtubpuga Hyp
HauOOobIIIas ypOXKaiHOCTh 3epHa chopmMHupoBa-
nack B Bapuante KS-25. TIpubaBka yposxaitHoCTH
OT ONPBICKHBAaHUS 3TUM IIPEenapaToM COCTaBHIIA
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1,50 1/ra. IIpnbaBka ypo>kalfHOCTH TpH BEIpAIIN-
BaHuM THOpuma Hyp Opima BBIABICHA Takke
B Bapmantax KS-31 (+0,71 71/ra), KS-54
(+0,16 1/ra) m PS-17 (+0,52 1/ra). He otmeueHo
YBEJIMYEHUS] yPOXKAHHOCTH 3€pHA KyKYpy3bl IpH
00paboTke moceBoB B (aze 7...8 mHCThEB mperma-
paramu KS-38 u Koncopmuym. YpoxaiHOCTh
yBenuuuBaiack Ha 20 % mpu BO3JENbIBAaHUU TH-
opugza POCC-195 m o6paboTke mpemapaTom
KS-25. VpoxkaifHOCTP 3epHa B 3TOM BapHaHTE
cocraBmia 7,77 T/ra. Beicokuii ypoBeHb ypoykaii-
HOCTH Takxe copmuposaics B Bapuanre KS-38.
[IpnbaBka ypokalfHOCTH OT NMPUMEHEHUs Ipera-
pata 3nech cocraBmwia 0,99 t/ra. B ocraBmmxcs

BapUaHTaX ypO’KalHOCTb OblIa HIKE KOHTPOIIb-
HOTO BapuaHTa. Hambomnbinas ypokaifHOCTh 3ep-
Ha Ipy BbIpanBanuy rudpunga KpacHomapceknii-
230 orMedeHa B BapuaHTE CO CTaHIAPTHBIM IIpe-
naparoM — 7,39 T/ra (mpnbaBka ypoxalHOCTH
1,62 1/ra). Ot onpbICKUBaHMS KYKYpy3bl Iperia-
patom KS-54 ypokaiiHOCTh 3epHa THOpHIA
Kpacnonapckwuii-230 ysenuuuBanace Ha 24%, o
CPaBHEHHIO C KOHTPOJIBHBIM BapUaHTOM.
Taxxe npubaBka ypOxKaiHOCTH 3epHa
y 3TOro TnOpHa Obla BBISBICHA NP ONPBICKH-
BaHUHM TIperapaToM KS-25 (+0,52 T/ra).
B ocranpHBIX BapuaHTax YBEJWYEHHs ypOXKaii-
HOCTH HE IPOUCXOAMIIO.

Tabmuna 3 — YpoxkalfHOCTh KyKypy3bl Ha 3epHO, T/ra (cpenuee 3a 2022-2023 rona)

T'ubpun IIpenapat . IIpuGaska
((baKTgp A) ((bgKTog B) Ypoxaiinocts, 1/ra ypomalljﬁﬂocn/l, T/Ta
KoHTpoin 5,44 -
KS-25 6,94 1,50
KS-31 6,15 0,71
Hyp KS-38 3,63 -1,81
KS-54 5,60 0,16
KoHcopunym 3,54 -1,90
PS-17 5,96 0,52
cpeiHee 5,32 -0,12
KonTtponn 6,49 -
KS-25 7,77 1,28
KS-31 4,90 -1,59
KS-38 7,48 0,99
POCC-195 KS-54 5,89 -0,60
KoHcopuuym 5,26 -1,23
PS-17 4,44 -2,05
cpenHee 6,03 -0,46
KouTposan 5,77 -
KS-25 6,29 0,52
KS-31 4,79 -0,98
. KS-38 4,20 -1,57
Kpacnonapckuii-230 KS-54 7.15 138
KoHcoprmym 3,90 -1,87
PS-17 7,39 1,62
cpeHee 5,64 -0,13
KoHTpob 5,90 -
KS-25 7,00 1,10
KS-31 5,28 -0,62
Cpennce KS-38 5,10 -0,80
KS-54 6,21 0,31
KoHcopuunym 4,23 -1,67
PS-17 5,93 0,03
cpeiHee 5,67 -0,23
HCPys A 0,67
HCPys B 0,58
HCPys AB 1,15

OmnpeIcKuBaHNE TIpenapaTamMu C SHIO(UTHEI-
MH IITaMMaMH{ OaKTepHil YBEMYHUBAIIO COAEpKa-
Hue Oenka B 3epHe KyKypy3sl (Tabm. 4). Ecim
B KOHTPOJIFHOM BapHaHTe B 3epHe ruOpuna Hyp
conepxkanue Oenmka cocramimsuio 11,8%, To oT
MPOBCACHHUA OIIPBLICKMBAHUA 3HAYCHU ITOKa3aTe-
s yBemmumnuch Ha 0,4...1,1%. Haumbosnpmee
YBEIMUCHUE COZEpKaHMSA OelKa B 3€pHe, II0
CPaBHEHHMIO C KOHTDPOJEM, OTMEUYCHO B BapHaHTE

22

KS-25. Copnepxxanme Oenka 37ech COCTaBHIIO
12,9%, nmpotus 11,8% B KOHTPOJILHOM BapHaHTE.
MeHbl11e KOHTPOJISI CoAep)KaHue OeKa OTMEUYEHO
B Bapuantax KS-38 u PS-17. B 3epue rubpunna
POCC-195 conepxanue Oenka yBEIMYHBAIOCH
BO BCCX BapuaHTax ¢ IPUMCHCHUEM 3HZ[O(1)I/ITH])IX
mrramMmmoB Oakrepmii Ha 0,5...1,5% npu Hanbomsb-
mieM 3HadeHnu B Bapuante KS-38 — 11,3% mpo-
B 9,8% B KOHTpOJIILHOM BapHuaHTe. Y THOpHIa

Becmuuk Kasanckoeo T'AY Ne 3(75) 2024




CEJIbCKOXO3AHUCTBEHHBIE HAVKH

Kpacuomapckmii-230 Taxke OTMEUEHO YBeInde-
HUE CO/IepXKaHusl OelKa B 3epHe IPH OINPHICKHBA-
HUM TIpernapartamMd ¢ SHAOPHUTHBIMH IITAMMaMU

OakTepuii. Hanmenspmiee comepxkanune Oenmka 3a-
¢ukcupoBano B Bapuanre Koncopumym — 10,3%,
HaunOonbliee — B Bapuanrte KS-54 — 11,2%.

Tabmmna 4 — Cozmeprxanue 6enka B 3epHE KyKypy3sl, % (cpenuee 3a 2022-2023 rona)

(q,l;?(?ggi) (E)IEEITI (?g a];) Coneprxanue 6enka, % +/- K KOHTPOJIIO
KonTpois 11,8 _
KS-25 12,9 +1,1
KS-31 12,6 0.8
Hyp KS-38 11,3 -0,5
KS-54 12,2 +0,4
Koncopuuym 12,4 +0,6
PS-17 10,3 -1,5
Cpennee 11,9
Kontposs 9.8 -
KS-25 10,9 +1,1
KS-31 9,8 0
KS-38 11,3 +1,5
POCC-195 K552 TE o3
KoHcopumym 10,5 +0,7
PS-17 10,4 +0,6
Cpennee 10,4
KoHTpoin 10,4 _
KS-25 10,7 +0,3
KS-31 10,4 0
o KS-38 10,9 40,5
Kpacnonmapckuii-230 KS-54 13 oS
Koncopunym 10,3 -0,1
PS-17 10,6 +0,2
Cpennee 10,6
Kontposb 10,7 -
KS-25 11,5 0,8
KS-31 10,9 0.3
Cpennee KS-38 11,2 0,5
KS-54 11,2 0,6
KoHncopuuym 11,1 0,4
PS-17 10,4 -0,2
Cpennee 11,0
HCPy; A 1,2
HCP05 B 1’0
HCP05 AB 2’0
BoiBoabl. [IpuMeHeHUE HOBBIX MEpCHEK- rubpunoB  POCC-195 u KpacHomapckuii-230—

TUBHBIX NPENapaToB Ha OCHOBE OAHIO(QHUTHBIX
LITAMMOB OaKkTepuil B OCeBax r’HOPUIOB KYKYpY-
3bl MyTEM OMNpBICKMBaHUS B (aze 7...8 JIHCTheB
OKAa3bIBAaeT IIOJNOXKUTENBHOE BIMSHHE Ha pPOCT,
pa3BuTHE, OMOMETPHYECKHE IIOKa3aTelH, Ypo-
XKaWHOCTb 3epHa M coziepkanue Oenka. JInneiiHoe
HapacTaHue ob1miero raburyca rudbpuga KyKypy3sl
Hyp ny4me npoucxoanno npu o06paboTke mnpemna-
patamu KS-25, KS-38 u KS-54; rudbpuna POCC-
195 — Koncopumym, KS-31 u KS-38, rubpuna
Kpacuomapckmii-230 — KS-31 u KS-54. B ¢aze
MOJIOYHOW CIICJIOCTH 3€pHa camas BBICOKas
Hag3eMHas Macca rubpuna Hyp ormedeHa B Ba-
puante ¢ KS-38 (48,25 1/ra), y rubpugos POCC
-195 u Kpacnomapcknii-230 — ¢ KS-54 (67,38 1/
ra 58,25 t/ra). Haubompinas Mmionags JUCTHEB
rubpuna Hyp 3adukcupoBana B daze dhopmupo-
BaHMS TIOYATKOB MpW HcHoib3oBaHum KS-31,

23

Koucopuunym.

[MpumeHeHune mnpenapaToB ¢ SHAOPHUTHBIMH
mraMMamMu OakTepuil NMPUBOJMUT K YBEIUUSHUIO
o6mei mmHel noyatkos Ha 0,60...1,18 cM, HO He
OKa3bIBACT BIUSHUS Ha YHCIO PSAIOB 3€peH B IO-
YaTKaX W WX O03CPHEHHOCTHh. OTMEUEHa IMOJIOKH-
TEJNbHAs CBSA3b MEKIY JITMHOH IMOYaTKa M KOJTHYe-
CTBOM 3€peH B psiy. Macca moyaTkoB macca 3ep-
Ha C MOYaTKa YBEJIMYHMBAIOTCSA TMPH 00pabOTKe
noceBoB mpemapatamu KS-25 u KS-38. Ypoxaii-
HocTh ruOpuaa Hyp B Bapuanre ¢ KS-54 Bo3pac-
TaeT, M0 CpPaBHEHHIO ¢ KOHTpojiem, Ha 2,9 %,
PS-17 — na 9,6 %, KS-31 — ma 13,1 %, KS-25 —
Ha 27,6 %. Y rubpuga POCC-195 mpu omnpsic-
kuBauuu nperapatom KS-38 npubaska cocraBu-
na 15,3%, KS-25 — 19,7 %, y rudpuna Kpacho-
napckuiti-230 B Bapuante ¢ KS-25 — 9,0 %,
KS-54 — 24,0 %, PS-17 — 28,1%. IIpemapatsl ¢
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SHIO(UTHBIMU IITAMMamMu OakTepuil  Crocoo- Ceenenusi 00 HCTOYHHKe (PMHAHCHPOBA-
CTBOBAJIM  MOBBILICHUIO colepkaHus Oenka B~ HHUA. PaboTa BBINIOIHEHA 1O TOCYIapCTBEHHO-
3epHe THOpuma Kykypy3sl Hyp ma 0,15%,  wmy3amanuto HUOKTP Nel23031400113-5 mpu

POCC-195 — Ha 0,73%, Kpacnonmapckmii-230 —  ¢uHaHCOBOI HMOJIEPKKE Muncenbxo3a
Ha 0,28%. Poccun.
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ENDOPHYTIC STRAINS OF BACTERIA IN THE TECHNOLOGY OF CORN CULTIVATION
FOR GRAIN
M. Yu. Mikhaylova, R. V. Minikaev, V. A. Kolesar, R. M. Sabirova, S. V. Sochneva

Abstract. The study of the effect of endophytic bacterial strains on the formation of the general habitus of
the corn plant during the growing season, as well as the effect on grain yield, was carried out in the conditions of the
Ancestral region of the Republic of Tatarstan in 2022-2023. The soil of the experimental site was represented by a
subtype of gray forest, the variety was heavy loamy. Endophytic bacterial strains were used in corn crops in the
form of leaf dressing with a rate of 1.0 /ha during the growing season in the 7-8 leaf phase. The technology of culti-
vation of corn for grain was generally accepted for the Republic of Tatarstan. A two-factor experiment was laid:
hybrids (factor A) - early maturing Nur and ROSS-195, mid-early — Krasnodarskiy-230; preparations of endophytic
bacterial strains (factor B) - without application (control), KS-25, KS-31, KS-38, KS-54, Consortium and PS-17
(standard). The years of research were characterized as moderately arid in terms of climatic conditions. The prepa-
rations had a positive effect on the height of plants, above-ground mass and leaf References area, which were deter-
mined in the phases of paniculation, cob formation and milk ripeness. The Nur hybrid responded positively to the
treatment of crops with preparations KS-25, KS-38 and KS-54, the ROSS-195 hybrid - Consortium, KS-31 and KS-
38, Krasnodarskiy-230 - KS-31 and KS-54. The highest aboveground mass in the experiment in the milk ripeness
phase of the Nur hybrid was noted in the variant with KS-38 (48.25 t/ha), in the ROSS-195 and Krasnodarskiy-230
hybrids — with KS-54 (67.38 and 58.25 t/ha, respectively). The largest leaf area was observed in the cob formation
phase of the Nur hybrid when used in the KS-31 variants, in the ROSS-195 and Krasnodarskiy-230 hybrids when
treated with the Consortium preparation. The grain yield of the Nur hybrid in variants with the PS-17, KS-38 and
KS-25 preparations increased by 9.6...27.6%, the ROSS-195 hybrid when sprayed with KS-38 and KS — by 15.3...
19.7%, the Krasnodarskiy-230 hybrid when using KS-25, KS-54 and PS-17 — by 9.0...28.1%. Preparations with
endophytic bacterial strains increased the protein content in the hybrid grain by 0.15...0.73%.

Key words: corn (Zea mays), grain, leaf dressing, endophytic bacterial strains, hybrids, biometrics,
protein.
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