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POCT U YPOXAHHOCTD COM (Glycine max L.) T10]] BIUSHUEM
PA3HBIX 103 UHOKYIIATA Bradyrhizobium japonicum B 3ACYILIIUBOI
30HE ITOBEPEXbA APABUIICKOI'O MOPS (nposunuusa Balochistan,
ITakucran)

L. ALI!, M. WASEEM! ™, S. ANWAR!, Q. ALIZ, Q. SARFARAZ!, H.T. ABBAS!,
G. KHALIQ!

Coesbie 000b1 (Glycine max L.) — BaXKHDbIi MCTOYHHK Macja W OeJiKa A1l 0OJbUIOH YaCTH
HaceseHusi A3uu u AMepuku. M3BecTHO, 4T0 Y con hopMupoBaHUe apOCKYIAPHOI MUKOPU3bI H KOPHEBBIX
KJIy0OeHbKOB NMPUBOIMT K YBEJMYEHHIO CHIPOW MACCHI, CYXOil MAcChl M MACCHI CeMSH MO CPaBHEHHIO C
koHTpojeM. Onnako B Ilakucrane, m ocodenHo B nposuniuu Balochistan, agdekr 00padoTkn cemsn
COHM HHOKYJIAITAMH KpaiiHe Maji0 u3yyeH. Mbl NPOBEJIM CBOE MCCJIE0BAHMIE C LEJbI0 OLIEHATh MPUIOIHOCTD
pU300MH 115 WHOKYJISIMH PA3HBIX COPTOB COM B YCJIOBHSIX PerdoHa (0COOEHHOCTH pelibeda MOYBBI M
OKpYKalomeil cpenpl). DKCIEPUMEHTbI MPOBOJMJIM HA ArpOHOMHYECKOH JKCIEepHMEHTabHOU epme
Lasbela University of Agriculture, Water and Marine Sciences (Balochistan) B TeueHune 3uMHero cesoHa
2018 roaa. Vcnosnb3oBanach paHIoMU3UPOBAHHAS KOHCTPYKuus nosHoro 6io0ka (RCBD) ¢ dakropHbiM
PACIOJIOKEHNeM W Pa3MepoM TecToBoro yuactka 4,5x3,0 m (13,5 m2) B Tpex nmosTopHOCTAX. M3yuamn
nsa copra cou (NARC I u NARC II) u tpu n03s1 Bradyrhizobium japonicum (200 r/akp, 400 r/akp u
600 r/akp). Pe3yabTaThl onbiTa NOKa3aiu, 4YT0 HAMOOJIbIIKE MOKa3aTeau (BbicoTa pactennss — 35,4 cm,
YHCJI0 CTPYYKOB HA pacreHun — 24,7, IiMHA CTPyYka — 4,5 cM, YHCJI0 KIyOeHbKOB HA pacTeHHd —
64,5, nmna kopus — 13,2 cm, cemenHoii unaekc — 31,8 r, conepxkanmne macaa — 34,5 %, nporenHa —
37,7 %, ypoxaiinoctb cemsan — 1160,0 kr/ra, Ouosiormyeckas ypoxaiiHocrs — 2019,7 Kr/ra) umen copr
NARC II. B3aumopneiicTBue COpTX1032 MHOKYJIATA MPOSIBUIIOCH B MAKCUMAJIBHBIX MOKA3aTEJISX B Bapu-
ante NARC 1x600 r/akp (BbicoTa pactenus 41,3 cm, 31,3 cTpyyka Ha pacTeHuM, AJMHA CTPy4Ka 4,8 cM,
83,6 ki1yOenbka Ha pacTeHud, AauHA KopHa 15,3 cm, unnekc cemsn 40,2 r, conepxkanue macaa 38,0 %,
nporenHa — 43,0 %, ypoxaiinoctb cemsan 1333,8 kr/ra, Ouosoruyeckas ypoxaiiHoctb 2325,0 kr/ra u
yoopounbiii uanexc 1,3 %), a MUHUMAJTbHBIE TOKa3aTesn oTvMeda 11 Bapuanta NARC 1%x200 r/akp no3bt
HMHOKY.JIsITa (BbICOTA pacTenus 22,6 cM, 15,0 cTpydykoB Ha pacTennd, AMHA cTpyuka 3,1 cMm, 42,3 Ki1yoeHbKa
HA pacTeHHM, JJIMHA KOpHS 7,5 cM, cemenHoi unaekc 18,5 r, conepxkanmne macaa 29,8 %, oeaka — 30,5 %,
ypoxaiinoctb cemsH 876,3 kr/ra, ouosiormyeckas ypoxaiinoctb 1448,3 kr/ra u unmekc ypoxas 1,1 %).
ITosnyyeHHble pe3y/IbTAThl YKa3bIBAIOT HA HEOJAMHAKOBOE BJIMSHME Pa3HbIX 103 MHOKYJISATA HA COPTA COM B
ycnoBusix onbita. Copr cou NARC 11 aaBasn MakcuMAaJIbHbIiA yPoxKaii ceMsiH npu 103e uHOKyJasta 600 r/akp,
MaKcHMMaJlbHoe 00pa30BaHue KJIyOeHbKOB TaKKe HAa0Jonanoch npu Ao3e uHokyasara 600 r/akp.

Knouebie cioBa: Glycine max L., cosi, Bradyrhizobium japonicum, WHOKyJiSIT, pOCT pacre-
HHiA, DJIEMEHTBI CTPYKTYPbI YPOXKas, nodepekbe ApaBHiiCKOro Mops.

Cos (Glycine max L., cemeiictBo Fabaceae, noncemeiictBo Faboidae) —
BaxKHelIIIasg MacIMYHasI KyIbTypa B Mupe. M3 com pon3BoaaT pasaudHbIe TTPO-
JIyKThI (TTOPOLLIOK [IJIs PUTOTOBJICHUS Kalll, MUILEBOE MAcjIo, COeBOE MSICO, COe-
BO€ MOJIOKO U coeBblil Kode). CoeBble OOOBI SBISIIOTCS Ba’XHBIM MCTOUHUKOM
Kupa 1 Oenka Juist OOJIbIION YacTy HaceaeHus A3uu u Amepuku (1).

Mopdonorndyeck cos TIpUHAIIEXKUT K ceMeiicTBy Fabaceae, pacTteHuUst
MMEIOT CTEP>KHEBYIO KOPHEBYIO cUCTeMY A0 1,5 M B IIMHY, C O0OKOBBIMU OTBETB-
sneHusimu (0-30 cM Mo ropu3oHTaNIM). XapakTep pocTa COU ObIBaeT AETEPMUHAHT-
HBIM ¥ WHIETCPMUHAHTHBIM. PacTeHus meTepMUHAHTHOTO THMIIA CHadaja 3aBep-
IIAIOT BETETAaTUBHEIN POCT, a 3aTeM BCTYIAIOT B PENPOAYKTUBHYIO (ha3y. Y mHie-
TEePMUHAHTHOTO TUITA BETeTATUBHOE W PEITPOIYKTUBHOE PAa3BUTHE MOXET ITPOVC-
XOIUTh OMHOBpeMeHHO. LIBeTeHue cou mmuTcs okojo 15-20 cyT B 3aBUCMMOCTHU
OT JUIMHBI IHSI, TeMIepaTypbl U OCOOEHHOCTEH pocTa, MHACTEPMMHAHTHAs COsI
HauMHaeT 1[BECTU paHblle, yeM aetepmMuHaHTHas. Cos BosHukia B Kurae, raoe
yIIOMUHaHME 00 3TOM KyJabType gatupyeTcst 2838 romom no Haiueit apwl. B Tla-
KUCTaH cos ObuTa 3aBe3eHa B Havase 1960-x rogoB u3 CIIA B 3KcepMMeHTAIIb-
Heix uesx. B ITakucrane cos ¢ yepHbiMu cemMeHamu (Mothi) BeIpalluBaeTcs B
CEBEPHBIX XOJIMUCTHIX paitoHax (2).
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CoeBble 60061 Bo3zienbiBaloT B ocHOBHOM B CIITA, bpasuiauu, ApreHTuHe
u Kutae. ITpy koMmMepuecKoM BbIpalllMBaHWK COU OHA M3 IIaBHBIX MpobJieM —
nepuoj BereTaluu, JOCTaTOUHbIN 11 co3peBaHus (3). B Hauane XXI Beka 00-
mupHBIe Tepputopun HOXHOI AMEpUKM OBUIM TIpEBpallleHBI B CEBCKOXO3Si-
CTBEHHbIE TOJISI 7151 coeBbIX 0000B. CoeBble 600BI — APEBHSISI KYJbTypa, BO3/E-
JIbIBaeMasi ¢ caMoro Havajia pa3Butusi 3emienenus (4). biaaromnapst Boicokomy co-
JepKaHWI0 MaKpO- U MUKPOBJIEMEHTOB COeBble OOOBI MTPHM3HAHBI IEHHBIM MUIIE-
BBIM MPOAYKTOM ISl YeJIOBeKa, TAK:Ke OHU UCIUIb3YIOTCS B XKUBOTHOBOJCTBOE, B
KayeCTBe MPOMBILIJIEHHOTO ChIpbs U B MeAuLIMHCKUX 1easx (5). CoeBble 600bI
CUMTAIOTCS 3MOPOBOI MUIIEH, TOCKOJIBKY OHM OOTaThl He3aMEHUMBIMU aMUHO-
KuciotaMu (6).

B 2016 rogy B Mupe coeii 6610 3acestHo 120,48 MJIH ra, Ha KOTOPBIX
obu10 TIpousBeneHO 351,48 MaH T cemsiH. KpynHeHImii Mpou3BOAUTENb COM —
CIIOA (117,20 maH T). MuHuctepctBo cenbekoro xossiictBa CIIA nporHosupo-
Bajio Tipou3BoacTBO 347,7 miH T cou B mupe euie B 2017-2018 romax. B IMaku-
CTaHe MPOM3BOICTBO coeBoro Macia B 2016 romy cocrasuio 240 1, a B 2017 roay
Bbipocio 10 260 1 (7). Cos sBIsIeTCS BaXXHBIM MCTOYHMKOM HEHACBIILIEHHBIX
JKMPHBIX KUCIOT, MUHEpajoB, Takux Kak Ca u P, ButamuHoB A, B u D, a Takxe
oenka (8). B cumbuose ¢ puzodbussmu Bradyrhizobium japonicum, (popmupyto-
IIMMU KITYOeHBKM Ha KOPHSIX, cOosT (PUKCHpyeT CBOOOMHEIN a30T M3 aTMOC(EphI.
BxiroueHue cou B Ce€BOOOOPOTHI IMOBBILIAET IUIOAOPOIME W TMPOAYKTUBHOCTh
nouBkl (9).

Ha npaxkTuke ajis1 MTHOKYJISILAW IPUMEHSIOT 00pabOoTKY CeMsIH KYJIbTypoi
B. japonicum. I1pn HenOCTaTOYHOM KOJIMYECTBE B. japonicum B IIOYBE MHOKYJISI-
uuto cuutaroT Heodxoaumoii (10). CoeBble 6006 — OHA U3 OCHOBHBIX Macany-
HBIX KyJbTyp B Mupe (11). O BIUSIHUM MHOKYJISILIMU B. japonicum Ha oOpa3oBaHUE
KJyOEHbKOB cOM U (pMKCAlLIMIO a30Ta cooOllaii MHOrue ucciaemoBatenau (12).
IMonoxutenbHblil 3pdEKT OT MHOKYASATOB B. japonicum CONPOBOXIAJCS MOBbI-
meHueM ypoxaitHocTu ceMsiH cou (13). CouetaHue Be3UKYISIPHO-apOyCKyIsIp-
Hoit Mukopusbl (BAM, Glomus macrocarpum) ¢ nHbuuupoBaHuem B. japonicum
ycunuBano pa3Butue BAM u obpa3zoBaHMe KIIYOSHBKOB 110 CPAaBHEHUIO C KOH-
TpoJsieM. Takke HaOMI0AaTOCh YBEIMYEHNE ChIPOM MAcChl, CyXOi MacChl M MacChl
CeMsIH 110 CpaBHEHUIO ¢ KOHTposueM (14).

B Ilakucrane coeBble 000BI BRIPAIIMBAIOT II0 BCEI CTpaHEe, OCOOCHHO B
XOJIMUCTBIX paiioHaX. DTO Tporuyeckasi 3epHOO00o0Basi Kyiabrypa (15). st ee
MIpOM3paCTaHU JIy4llle BCETO MOIXOMST PAaiOHBI ¢ YMEPEHHBIM, TPOITMUECKAM U1
CyOTpONMMYEeCKUM KJIrMMaToM, a BocTouHas A3ust cuutaeTcsl poAUHON 3TON KyJb-
Typsl (16). B Kutae cost 6bu1a 3aperucTprpoBaHa KaK OCHOBHAsI KyJIbTypa elle B
XI Beke, 1o3xke oHa ObUIa 3aBe3eHa B AMEpUKY M M3yYeHa Ha MpeaMeT ITUTaTe)lb-
HOI LIEHHOCTU U ONTUMAaJIbHBLIX ycaoBuii pocta (17). B Adpuky ee 3aBe3nu B
1903 roay, rae 3areM BbIpallMBajid KakK OCHOBHYIO MPOIOBOJIbCTBEHHYIO KYJIb-
Typy (18).

H3BecTHO, yTO 000OBBLIE IpeoOpa3yloT aTMocGepHBI a30T B aMMuay-
HBI, KOTOPBIA MCHONB3YeTCsT pacTeHUsSIMHU. [T yCrIeHus mpoliecca a3oThHuK-
callMu B MOYBY BHOCAT pu3oouu (19). OTHomEeHUs Mexny pu3oousiMu u 6060-
BBIMHU SIBJISTFOTCSI CUMOMOTHYeCKUMU. DUKcalns a30Ta IIPOUCXOAUT B KOPHEBBIX
Ki1yOeHbpKax. bakTepuu NpPOHMKAIOT B KOPHEBBIE BOJOCKU M, KOJOHU3UPYS
KJIETKU KOPHS, POPMUPYIOT KIYOEHbKH, B KOTOPBIX MPOUCXOAUT a30T(urKcaLUs
(20). TTopaepxxkaHue IUIOAOPOAMST TIOUYBBI, OOECIIeUrBaOIIEro 00pa3oBaHUe KITy-
OCHBKOB M CUMOMOTHYECKYIO (PMKCALIMIO a30Ta, MMeeT OOJbIIoe 3HAYCHHE TS
TOJTYYEeHUST MaKCUMAJIBHOM yposkaifHOCTH Y 6000BbIX (21). docdop m Kanmmit oka-
3bIBAIOT 3HAUMMOE BIMSIHME Ha 00pa3oBaHUe KJIYOEHbKOB U MOCAEAYIONIYI0 (hUK-
caluio azora. MojaubaeH — ellle OAMH MMKPORJEMEHT, BaxKHbIN ISl (puKcauuu
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azora (22).

R.M. Morshed ¢ coaBr. (23) nmpoBeau 3KCNIEpUMEHT Ha (haKyabTeTe O1Oo-
sorun B Gulnagar University, Dhaka, B TeueHue 2004-2005 romoB B ce30H padu
¢ ucnonb3oBaHueM copta G2 (banrmageiickasi cost). HopMbl a3ota cocTaBisuiu
N1 10,58; N2 15,87; N3 21,16; N4 26,45; Ns 31,74 u Ne 37,03 xr/ra. Ilepen
ITOCEBOM CeMeHa MHOKYIMpoBanu Bradyrhizobium. I1pn HopMe a3zota 26,45 Kr/Ta
OblTa JOCTUTHYTA camasl BBICOKas ypoxaiiHocTh — 685 kr/ra. O. Herliana ¢ co-
aBT. (24) ¢ mag 1o okTsA6pb 2018 roga usyyanu 3pPeKThl pa3HbIX 103 0MOYI00-
peHUil 1 a30Ta Ha celbCcKoxo3siicTBeHHOM akynbreTe Gendarmes Dilman
University. [In3aiiH skcnepuMeHTa — mosnHas paHnomusainus (FCRD) mo asym
¢axktopaM. OCHOBHBIMU 3jeMeHTaMu ObutM Rhizobium (R) — R. radiobacter,
R. pusenses, R. nepotum, BTOpbIM (haKTOPOM OBbLIM J03bI a30THOTO YIOOpEHUS
(N) — 0,25 %, 50 %, 75 % wn 100 % (pekomeHnyemas no3a 120 kr). beuin
oOHapykeHbl M3MEHEHMSI B BepXHEW 4YacTU PACTeHWid, TUIE U PACIOJOXKEHUU
JIUCTBhEB, AUaMeTpe CTeOsIsI, Cyxol Macce KOpHs, Macce cemeHM, macce 100 ce-
MSIH, Macce CTpydka M pacTeHus. Pe3ynbraThl MOATBEPANIIN, YTO UCIIOJH30BaHUE
n3oisTa R. neoptum Hano HAWJIYYIIME Pe3yJbTaThl IO TUIOIIANN JIMCThEB, Macce
CTpyuKa, TUILy CTpYyYKa, a 103a 25 % a30THOro yao0peHusl IpuBoauia K 00pa3o-
BaHMIO cTebseit ¢ pa3Hoii Mopdosorueit. BzaumMoaeicTBust Mexay TUIIOM M30-
JIITa U JO301 a30THOTO YIOOpeHUs He HabII0manoch.

A.Z. Khan ¢ coaBT. (25) o0HapyXujau, 4yTo JaTa U rycToTa MOCaAKH OKa-
3aJIM CYILECTBEHHOE BIMSHUE Ha cojaepxkaHue Oenka U Macja y copToB cou. Co-
JIepxkaHue OeKa B MO3IHMX IOCeBax ObLIO BBILIE, YeM B PaHHUX, TOTIA Kak IO
colepKaHUIO Maciia Habmoganach obpaTHas cBa3b. L.M. Jaureguy ¢ coast. (26)
OTMETWJIM, YTO PaHHWE M ITO3MHHE CPOKM IOCeBa HEOOWHAKOBO BJIMSIIM Ha BO-
CeMb CeJIEKIIMOHHBIX JIMHUI COM, BRIPAIIMBAEMBIX B TeUeHNE 2 JIET B IBYX Pa3HBIX
MecTtax B ApkaHzace, CIIIA, ¢ hoopMupoBaHreM pa3HOro cocTaBa ceMsiH (BbICO-
KOe comepkaHMe Oellka, Macja, OJCMHOBOI KWCJIOTBI, HEOPTaHWIECKOTO (oc-
(opa, HU3KOE cofepKaHUe JTUHOJECHOBOM KUCIOThI, HACBIIEHHBIX KUPHbBIX KUC-
JIOT, CTaxuo3bl).

E.A. Obidiebube ¢ coaBt. (27) u3y4ynau aganTtaiuio AECITU COPTOB COU B
MOJIEBBIX 9KCIIEPMMEHTaX, MPOBEACHHBIX B NIBYX pailiOHaX TPOIMYECKUX JIECOB
(Acaba u Oxrmie-Mcoko — Asaba, Okpe-Isoko). Mcneityembre copra — TGX1904-
6F, TGX1910-11F, TGX1910-15F, TGX1910-10F, TGX1905-2F, TGX1910-1F,
TGX1910-8F, TGX1910-6F u TGX1905-5F. Pe3yabTaThl BLISBUIM CYIIECCTBEH-
HbIE Pa3INIUs MEXIy COPTAMM IO HEKOTOPHIM M3 OLIEHWBAEMBIX ITapaMeTpOB
(p £0,05). ¥ TGX1910-8F, TGX1905-2F u TGX1904-6F 6Obuto HambGoJbliIee
YUCJIO [IBETKOB M CTPYYKOB — 68,3 1 26,3 m caMbIil OOJIBIION MepUOI 10 co3pe-
Banust — 106,6 cyr. ITo cyxoit macce cemsiH Ha rekrap (2,90 t/ra) TGX1910-8F
npeBocxonma TGX1910-15F (2,89 1/ra). TGX 1910-8F, TGX1905-2F u TGX1904-
6F oOecrneuniym MakCHMajbHBIE CpeIHKME 3HaueHMs cyxoili maccel. CiemoBa-
TeJIbHO, B 9TOM arpo3KOJOTUTIECKOM PEeTHOHE PEKOMEHIYETCST BRIpallluBaTh OoJIee
ypoxaiiabie copta TGX1910-8F u TGX1910-15F.

M. Rehman c coaBt. (28) mpoBenu MojeBble UCCIAECAOBAHUSI B arpoaKo-
JIornyeckux ycsioBusix okpyra Faisalabad, mpoBuHuust Punjab, aist onTuMusanuu
CPOKOB T10C€Ba Pa3IMYHbIX COPTOB coU. B akcnepuMeHTe UCIOIb30BaIach CXeMa
RCBD c TpeMsl TOBTOPHOCTSIMHU, TIPU 3TOM Ha ydacTKaX OJHOM JEJSIHKU C eau-
HOI JaToil moceBa pa3MeliaiM pa3Hble copTa. CorjaacHoO TOTYYeHHBIM JaHHBIM,
pu nocese 28 sHBaps1 coeBbie 000bI copTa Faisal gaau OoJblle CTPYYKOB U Ce-
MSH Ha pacTeHHe. Y 3TOro copTa 3adMKCHMpoBaHa camasl BEICOKAsT YPOXKAHOCTD
ceMsaH — 1647,10 u 1440,23 xr/ra TIpu IMOCEeBEe COOTBETCTBEHHO 28 sHBapsa u 21
ssHBapsl. B utore 28 siHBapsl paccMaTpuMBaeTCsl KaK WaealibHasl Jata Mpu MOoceBe
SIPOBOI COM ISl MOJYYeHUST BICOKOTo ypoxas. B ycinoBusix okpyra Faisalabad
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copt Faisal mokaszan npermylilecTBO Haa ABYMS IPYTMMU COPTaMM.

G.E. Nwofia ¢ coaBT. (29) olleHWIN YeThIpe TeHOTUIIA COM TI0 ypoKaii-
HOCTHU CeMsH, pocTy 1 npyrum ¢akropaM B 2012 u 2013 romax. Cpoku moceBa —
HavaJio MIOHs, KOHEIl MIOHS, HayaJlo WIS, KOHeIl MIoJIsl, HaJajio aBrycTa, KOHell
aprycra. JeassHKu pazinyaiuch Mo gaTaM I0ceBa, YYACTKM KaXIOW NeNsTHKU —
110 TeHOTUIAaM COU. bblIo MoKa3aHo, YTO ypOoXKaiiHOCTh COM, MOCESIHHOI B UIOJIE,
Boimre — 1320,07 u 860,20 kr/ra cootBeTcTBeHHO B 2012 1 2013 romax. Cos ¢
reHoturioM TGx1485-1D noxkazana Jyuiiyio ypoxaiHoct — 980,74 kr/ra B 2012
roay u 520,58 kr/ra B 2013 romy.

A. Nsengiyumva c coast. (30) npoBenu s3KcrepuMeHT B cektope Nyarubaka
okpyra Kamonyi (Pyanma) mo msyueHuio peakuuu AByx coptoB cou (Pekab u
SB24) Ha MHOKYISLMIO pU300UsIMU Oe3 orpaHuueHus HocopHOro MUTaHUS.
Copt Pekab okazascs 9yBcTBUTEIbHEe K MHOKY ISIIu, 4eM SB24. T. Shah ¢ coasr.
(31) BBINNOJIHUIM TOJIEBbIE OMBITHI MO MPOBEPKE CPOKOB ITOCEBA Y Pa3HbIX COPTOB
cou B okpyre Charsadda, Khyber Pakhtunkhwa, Pakistan. Mcnionb3oBaiu yeThipe
nepuoaa IOCaaKy IJisl ABYX cOpToB. Pesynbrarhl mokasanu, uyro copT Williams
82, mocaxxeHHbI 21 mMapTa, man OONbIIOE KOIUYECTBO CTPYYKOB U CEMSH C Of-
HOTO pacTeHUS.

Y. Kawasaki ¢ coaBt. (32) BbISIBUIM BAUSIHME TIO3IHErO IMOCeBa Ha ypo-
SKaMHOCTh CEMSTH COM B TeueHHue IByX JieT moapsia (2016-2017 romwl) B AmoHun.
Coo0uranock, 4YT0 OTCPOUYEHHBIN MOCEB CEMSIH COM BbI3BaJl 3HAUUTEIbHOE YBEJN-
yenne nHaekca ypoxas HI ¢ 0,464-0,571 B 2016 roxy mo 0,524-0,585 B 2017 rony,
HO TUIOTHOCTh MOCAIKU He OKazajla 3HauuTeabHoro BiusHus (p > 0,05). R.C. Um-
buranas ¢ coabr. (33) mpoBenu IMoJieBble UCCIEIOBAaHUS B TeUEHUE IBYX Berera-
LIMOHHBIX CE30HOB, YTOOHI BBISICHUTH, KAK CPOKH IOCeBa M HOpMa BHICEBA CEMSTH
BIIVISIIOT Ha YPOKAWHOCTh COM U €€ XapaKTepUCTUKU. Y CTaHOBJICHO, YTO TO3THUI
TOCeB CHIXAET YPOXKANHOCTD M3-3a YMEHBIIICHNST OMoMacchl ToberoB. bosee BbI-
COKMEe HOPMBI BHICEBA CHIDKAJIM OHMOMAaccy MoOeroB, YMEHBIIAIN TUIOIIAb JIM-
CTbEB, YMCJO CTPYYKOB M CEMSIH Ha pacTEeHUMU.

G. Toum c coaBt. (34) onpeaensiiu ypoxKalHOCTh U KaYeCTBO ypoxKast —
BBICOTY JIO TMIEPBOTO CTPYYKa, YMCIIO CTPYYKOB Ha OOHO pacTeHue, maccy 100 ce-
MSIH, MHIEKC ypoxXasi, TPOAYKTUBHOCTDb COJIOMBI, YPOKAMHOCTDb CEMSIH, ColepXKa-
HUe OenKka ¥ xkupa B 3epHe. bblsto 00HapyXeHO, YTO BHICOTA JI0 IIEPBOIO CTPYYKa,
Macca 100 cemMsiH, MHAEKC ypoxXasi, YpPOXKailHOCTh 3epHa M comepkaHue Oejaka B
3epHEe 3HAYUTEILHO KOJICOIOTCS B 3aBUCHMOCTH OT JaThl moceBa. [ToceB 1 miomst
MO CpaBHEHUIO C OoJjiee MO3AHUMU CPOKAMU B TOM Xe ce30oHe (15 uronst) nmpusen
K YBEJIMYECHUIO ypOKailHOCTY 3¢pHa Ha 72 %. 1o cpaBHeHMIO ¢ 6ojice TTO3THUMHU
cpokamu noceBa (15 utonst) panHue (15 vioHs) u cpeanue (1 uioIs1) CPOKU MpPU-
BeJIM K YBEJIMUEHMIO colepxKaHus Oeika B 3epHe Ha 5 %.

Ha pocTt pacrenuii con 1 Mpou3BOACTBO 3epHA, a TAKXKE Ha ero KauecTBO
MOXeT BJUATH Aata rnocesa (35), U BbIXOJ KOHEUHOIO IMPOAYKTa 4acTO CHUXKa-
€TCsI, €CJI COI0 BhIcaxkuBayin mocie 1 masg (36). DTo oTMevyanu B CeBEPO-1IEH-
tpanbHoit yactu CIIA u B mratax CpenHero 3amnana (37, 38). CorjlacHO aHaIu3y
(39), cenbCcKOX03sIMCTBEHHBIE KYIbTYPhI, CKOpee BCero, ObLINU MOCaXkeHbl B cepe-
JIVHE amnpesisl WM Hayajde Mas Ha Iore, 4To CHM3WIO ypoxaitHocTh. Korma B ce-
peauHe MIOHS coeBble 000bI BbiceBaiuM Ha ceBepo-BocToke CILA, momyuunu
MaJIo CTPYYKOB U CHUXEeHHUE ypoxkaitHocTtu (40).

ITpu cnuiikoMm paHHel IMocagke Ha pacTeHUS YacTO BIMSIET MPOXJIagHast
moroga. M3-3a BIaXXHOCTH W HU3KOHM TeMIIepaTyphl TTOYBHI IIpOpacTaHue CeMSH
COM MOKET 3aIepXaThes, 4TO, KaK CICACTBHUE, 3aMEUINT (POPMHUPOBAHUS CTeOIC-
CTOSI M YMEHBIIUT YPOXaHOCTh 3epHa. TeM He MeHee ypoxkailHOCTh 3epHa COM
OOBIYHO BBIIIIE TIPY CMEIIEHUH AaThl IOceBa Ha OoJjiee paHHUE CpoKu (41), Tak Kak
MpU 3TOM YBEJIMYMBACTCS MPOMOJIKUTEIBHOCTh BEreTaTMBHON M T'eHEepaTMBHOM
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cranuu pa3putus (42). Eie oguH CIoco0 — MCIOJIb30BaHUE PSIOB C PacCTOs-
HueM MeHee 30 TI0MMOB, YTO TTO3BOJISIET MAKCUMU3UPOBATh YPOXKANHOCTD 3a CUET
OIITUMAJIBHOTO MCIIONIB30BaHMUS 3eMJI 1 pecypcoB (B [lakmcrane depmepsl B oc-
HOBHOM CaXalOoT PACTCHHS IMUPOKUMM PSIIaMU, YTO CUATACTCS Mano3(p(hEeKTUB-
HBIM TIpueMoM) (38).

B ITakucrane, ocodbenno B npoBuHIMM Balochistan, moutn He TIPOBOAN-
JIOCh MCCJIeMOBaHUI IO 00pabOTKe CeMSIH COM MHOKYJISITOM PpU300Mii KaK TeXHO-
JIOTUYECKOMY TpUEMY MOBBIIICHUST YPOXKANHOCTA coM. B Halllem ucciaenoBaHUM
MIpeACTaBIeHBI TIepBBIe JaHHBIE TI0 3(P(MEKTUBHOCTA PU300MI TP MHOKYIISILINHU
COpPTOB COU B 3aCyIIUIMBOM 30HE MobOepexbs ApaBUUCKOTO MOpS.

Lenb MccmenoBaHWsT — OLIEHWUTH BIWSHHUE Pa3HBIX 03 WHOKYIISITA PH30-
OMif Ha POCT M YPOXKAWHOCTh PACTeHWI COM B arpOKIMMATHYECKHMX YCIIOBUSIX
okpyra Lasbela.

Memoduka. TloneBoit skcnepumeHT npooauau B Lasbela University of
Agriculture, Water and Marine Sciences (LUAWMS), Uthal, Lasbela (mpoBuH-
uus Balochistan, 25,8700° c.u1., 66,7129° B.1.) B 2018 romy. Okpyr Lasbela xa-
pPaKTepU3yeTCsl CYIIMHUCTBIMU TOYBAMHM U CYXUM TPOIMYECKUM KIMMATOM CO
CPEIHETOA0BbIM KOJIMYECTBOM OCAAKOB 178 MM.

o m 1rocJie TToceBa ¢ OMBITHOTO IO CTyJaifHBIM 00pa3oM TSl KasKIOTO
BapuaHTa 0OpabOTKM OTOMpaiv 110 TSITh 00pas3loB MOYBHI ¢ ITyOuHEI 30 cM C
ITOMOIIIbIO IITHeKa. PU3NKO-XUMHUYECKIE CBOMCTBA 00pa3IOB ITOYBHI aHAIU3UPO-
Banu B IlouBeHHo#1 nmabopatopumn Agriculture Research Institute (ARI), Quetta.
IMouBy BeicymuBaau B neuu npu temnepatype 105 °C B teueHue 24 u. Iloua
Y4aCTKOB MMeJIa CYIIECUaHYI0 TEKCTypYy C colep:KaHueM Iecka okono 91-94 %,
pH B npenenax 7-7,5, snexrponposoaHocth 10,24 dSm!; comepxanue asora u
opraHndeckoro BeuiectBa B nmouse — okoyio 0,020 u 0,40 %, obGecrie4yeHHOCTh
¢ocdopom u Kaauem — cooTBeTcTBeHHO 2,08 1 124 Mr/KT.

Hcnonb3oBanu asa copta cou (NARC I u NARC II) u Tpu 10361 MHO-
kynaTa (200 r/akp, 400 r/akp u 600 r/akp). DKCNEPUMEHT BBITTOJIHSIIN B TPEX I10-
BTOPHOCTSIX, IPUMEHSISI CXeMY TOJIHOCThIO paHIOMU3UPOBaHHLIX 6j10K0B (RCBD)
¢ (pakTOpHBIM pacrojioxXeHneM. M crob30oBaan peKOMEHAyeMYI0 HOPMY BhICEBa
ceMsH 40 kr/akp (100 kr/Ta) (43). Becero B akcriepnMeHTe UCTIONB30BaIN 18 1110~
manok. Pasmep yuactka cocrtasun 4,5%3,0 m (13,5 mM2). PacteHus npopexuBaam
Ha cTaguu 4-6 JINCTheB. B TeyeHMe BereTallMOHHOTO TIEPHOIa MCIOIB30BAINCH
BCE OOILENPUHSIThHIC arpOTeXHUYECKUE MPAKTUKM.

Bradyrhizobium japonicum 6bL1 TioiydeH u3 HalmoHanbHOro 1ieHTpa cefb-
cKoxo3giicTBeHHbIX ucchenoBanuii (National Agricultural Research Center —
NARC, r. Ucnamaban). I1pu moarotoBke K MHOKYISILMU 1 KT caxapa pacTBOPSUIN
B 1 71 Bombl M cMaunBayv 40 KT ceMsTH IS JIYYIIero IIpYIMITaHusT OaKTepuid, TakxkKe
PACTBOPEHHBIN caxap CIIY>KUT MCXOMHBIM ITUTATEIbHBIM CYOCTPAaTOM JUTSI OaKTEePHIA.
MHokynaT pacripenesisuiv 1o CyXMM CeMeHaM BPYYHYIO0 PaBHOMEPHBIM TMepeMelLn-
BaHMeM. MHOKYISIIMIO TIPOBOIWIIN TI0 CTAHIAPTHBIM TPOLIEAYPaM B 3aTCHEHHOM
MeCTe HeTIOCPEICTBEHHO TIepe/l TTIOCEBOM (KOHTPOJIb — 0e3 WHOKYJISLINN).

IToces npoBogmym BecHoit 2018 roma ¢ moMolbio MHCTpyMeHTa Dibbler.
Ilepen noceBoMm cemeHa oOpabaThIBaM pa3HLIMU J03aMU MHOKYJISITA. OMNBITHBIM
Y4YacTOK BbIpaBHMBAJIM, BCIIaXUBAJIU POTABATOPOM (JIyylliee MPUCTIOCODaeHUE TSI
00paboOTKM MOYBKI O], COI0), MOJMBAIM; OKOHYATEJIbHO TOTOBUIM MOYBY K ITO-
CeBy ¢ MOMOIIbI0 KyiabTuBaTopa. [Ipy BBIpAllIMBAaHMU COM TPUMEHSIN PEKO-
MeHayemyio Hopmy yanobopenuit (NPK 25-60-50 kr/ra). A30THBIE yo0OpeHUsI
MMPUMEHSIM B BUAEC MOYEBHUHBI B pa3leeHHBIX M03aX Ha BETETATUBHBIX U pe-
MPOAYKTUBHBIX cTagusix. Bece ochopHbie (P) u kanuitnbie (K) ynodpeHus: BHO-
CUJIVCh BO BpeMsI moceBa B (hpopMe COOTBETCTBEHHO nuaMMoHuiidochara (DAP)
u cyiabdara kanus (SOP).
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VYpoxait con cobupanu BpydHylo ceprioM, korga 90-95 % cTpyykoB Mo-
JKEJITEIN, CKOIIEHHBIE PACTEHMS CYLIMJIM B TedeHue 5-6 cyT, 3aTeM OOMOJaum-
Baym. CeMeHa COM CUMTAIOTCS (PU3MOJTOTUUSCKU CO3PEBINMMU, €CITA CeMeHHas
KOXypa ITOJTHOCTEIO 3KeJITasl, He3aBUCMMO OT IIBETa CTPYUYKOB.

OueHuBaNMM BCXOXeCTh ceMsTH (%), BBEICOTY pacTeHUs B 3PeJIOM COCTOSI-
HUM (CM), YUCJIO CTPYYKOB Ha OJHO pacTeHUe, JJIMHY CTpydKa (CM), BBIXOM CEMSH
(XT/Ta), OMOIOTNYECKYIO YPOXKAHOCTE (KT/Ta), MHIEKC ypoxkas (%), 9ucio Kiry-
OGEHBKOB Ha OJHO pacTeHue, JUIMHY KOpHS (cM), comepxanue (%) Oeiaka M Macia.

CratucTU4ecKyo 00pabOTKy MOJIYyYEHHbBIX JAHHBIX TTPOBOIUINA C UCIIOb-
30BaHUEM METOIOB AUCIIEPCMOHHOrO aHaiau3a ¢ F-kputepuem @uinepa (ANOVA);
JUISI OLIEHKM TIOCTOBEPHOCTH Pa3IMUMii MeXKIy BapUaHTAMU MCITIOJIb30BaJIA HAMMEHb-
LIIYIO CYLIECTBEHHYIO Pa3HOCTH ITpH ypoBHe 3Haunmoctu 5 % HCPos (LSDos) (44).

Pezyrvmamer. Knumatuueckue naHHele (puc., A-T') noaydyanu u3 Meteo-
posornueckoii oocepBatopunn LUAWMS B Teyenume 2018 roga
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BcecxoxecTs ceMsaH (%). [IpolieHT BCXOXMX CEMSIH UIpaeT KJIode-

BYIO POJIb B JIOCTMKEHMU HEOOXOIMMOIO MPOM3BOJACTBA CeMsSIH cou. BcxoxkecThb

ceMstH (%) y COPTOB COM TIpM Pa3HBIX JI03aX WHOKYJIATA pa3idyaiach He3HAUM-

TeJbHO (Tabi. 1). Pe3yabTaT mMokasaj, YTO BCXOXECTb MMEET HeIOCTOBEPHbIE

(p > 0,05) Bapuamuu o odoum (akropaM. Bzaumoneiicteue VXI (copTaxmo3bl
WHOKYJISITOB) aBajio He3HAUMTEeAbHbIN 3(pdekT (p > 0,05).

1. Bexoxkects cemsn cou (Glycine max L.) B 3aBUCHMOCTH OT COPTa M J03bl HHOKY-

aara Bradyrhizobium japonicum (Lasbela University of Agriculture, Water and

Marine Sciences, Uthal, Lasbela, nmpoBunumsi Balochistan, 25,8700° c.u.,
66,7129° B.11., 2018 TOM)

Bcxoxkectb cemsiH, % | Boicota pacteHus, cM | Yuca0 CTpyYyKOB Ha pacTeHUU

BapuaHT ombita

M M
A — copt (V):
Vi= NARC I 67,2 25,40 14,70
V2= NARC II 61,3 358a 24,7 a
SE 6,8192 0,6939 0,9571
HCPos 15,194NS 1,5461%* 2,1326%*
B — nosa uHokyzsra (I):
It = 200 r/akp 68,8 26,8 ¢ 13,8 ¢
12 = 400 r/akp 58,0 30,5b 21,0 b
13 = 600 r/akp 66,0 34,6 a 24,5 a
SE 8,3518 0,8498 1,1722
HCPos 18,609NS 1,8936** 2,6118**
C — B3auMmoneiicTBue coptXmo3a uHokysara (VXI):
VixIi 74,3 22,6 ¢ 16,0 ¢
VixI2 65,0 25,6 d 27,0 b
VixI3 62,3 28,0d 31,3a
VaxI1 63,3 31,0 ¢ 11,6 d
VaxI2 51,0 35,3 b 15,0 cd
VaxI3 69,6 41,3 a 17,6 ¢
SE 11,811 1,2019 1,6578
HCPos 26,317NS 2,6779** 3,6937**

[1pumeuanue. CpaBHUBaeMble CpeIHIE 3HAUYSHUSI B CTOJIOLIE, KOTOPbIE HE OTMEYEHBI OIMHAKOBBIMU OYKBaMH,
pasIMyaloTcsl CTATUCTMYECKN 3HayMMo Tpu p = 0,05; ** — BBICOKMII ypOBeHb 3HAUMMOCTH, NS — OTCyTCTBUE
CTaTUCTUYECKON 3HAYMMOCTH.

Bcxoxecths cemsiH y copta NARC 1 (67,2 %) Gbuia Bbllle, YeM Y copTa
NARC 1I (61,3 %). MakcumayibHYIO BCXOXeCTh ceMsiH (68,8 %) 3adukcrupoBaiu
rnpu o6pabotke no30it nHokyjsATa 11 (200 r/akp), npu noze 13 (600 r/akp) noka-
3aresib ObUT HUXe (66,0 %), a MUHUMAJIbHYIO BexoxecTb ceMsH (58,0 %) orme-
yajm nipu mo3e nHokymaTa 12 (400 r/akp). Bzaumoneiicteue 11XV mpuBommiio K
MaKCUMaJIbHOI BexoxecTu ceMsiH (74,3 %), B3aumoneiictBuu 12XV2 — K MUHU-
MasbsHO# (51,0 %).

Bricora pactenHus (cM). Baxnblii dakTop, ornpeaensiioliuii ypo-
JKalfHOCTb COJIOMbI M CEMSIH, — BBICOTa PacTeHHUsI, MOCKOJbKY OHA BJIMSIET Ha
(oToCHHTE3 U MepeMellieHe BELIECTB CHU3Y BBepX MO pacTeHuo. Mopdoioruio
pacTeHUil OOBIYHO paccMaTPMBAIOT KaK FeHEeTUYECKMI IpU3HAK, HacJieayeMblit
OT POAUTENILCKOTO MaTepraja COPTOB; OAHAKO Ha pa3Mep pacTEHUST MOTYT BJIMSTD
HECKOJIbKO (haKTOPOB, CBSI3AHHBIX C MIPUMEHEHUEM PECYPCOB M TEXHOJIOTHI

MEI 3a(pMKCHpOBATN 3HAYMTENIBHYIO BBHICOTY PACTCHU Y COPTOB COM TIPU
pas3HbIX A03ax MHOKYJsATA (cM. TBOJ. 1). ¥ copta NARC II pacteHust Obliu BblllIe
(35,8 cm), uem y NARC 1 (25,4 cm). Bricoty 34,6 cM oTMedanu mmpu o6padboTKe
nHOKYJIsITOM B no3e I3 (600 r/akp), 30,5 cm — B Bapuante 12 (400 r/akp). Mu-
HUMaJbHas BBICOTa pacTeHui (26,8 cM) Habomaiach Mpy 103e WHOKYyIsaTa 11
(200 r/akp). CTaTUCTUUECKUIT aHAIM3 JaHHBIX ITOKa3aJl, YTO CYIIECTBYET JOCTO-
BepHas (p < 0,05) pa3HuIla B BHICOTE€ PAaCTCHMIA MEXIy COpTaMM COU U B 3aBU-
CHMOCTH OT 03 MHOKYJISITa ¥ B3aMMOAECTBUS 3TUX (haKTOpoB. B3ammoneiicTBue
I3XV2 obecneurBaio MakcUMaJbHYIO BBICOTY pacTeHMs (41,3 cM), a MUHUMAJIb-
Has BBICOTa pacTeHMs (22,6 cM) Oblia 3adMKCHpoOBaHA TIPU B3aMMOACHCTBHU
11xV1 (cM. Tabm. 1).
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Yucao cTpy4YKOB Ha pacTeHUU. YPOXKAWHOCTH COM B OCHOBHOM
CBsI3aHA C YUCJIOM CTPYYKOB B pacyeTe Ha OJHO pacTeHME, YTO TaKKe OTpakaeT
3P HEeKTUBHOCTh 00pabOTOK. DTOT MOKAa3aTe/b OKAa3aJCsd BeChMa 3HAYMTEIBHBIM
(cM. Ttaba. 1). Copt cou NARC II no yuciy cTpydkoB Ha pacTEeHUU MPEBOCXOAMI
copt NARC 1 (24,7 npotus 14,7).

MakcuManbHOE YMCIIO CTPYYKOB Ha pacTeHUun — 24,5 MBI OOHapyXWIn
B ITOCeBax coM, 00pabOTaHHOW WHOKYJIATOM B mo3e I3 (600 r/akp), mpu go3e
nHokymata 12 (400 r/akp) yMciao CTpydykoB Ha pacteHuu coctaBwio 21,0, B Ba-
puanTe 11 (200 T/akp) oHo GbUTO MeHbIIe — 13,8. CTaTMCTUYeCKMiT aHAIN3 TaH-
HBIX BbISIBWJ 3HauuMMble pasianuus (p < 0,001) mo yucay CTpydykoB Ha pacTeHUU
MEXIy copTamMu cou. BsammopeiictBue [3XV2 mpuBOommiIo K MaKCHMMaJIbHOMY
YUCITy CTPYYKOB Ha pacteHum (31,3), a [1XV2 — x MuHnMansHOMy (11,6).

HnauHa cTpyuka (cMm). Y cou pa3Mep CTpydyKa HacjeayeTcsl OT poau-
TeJieil; HO yIpaBJieHHe MoceBaMU TaKXKe BIMSET Ha 3TOT MPU3HAK. Y U3YyYEHHBIX
COPTOB COM HAOJIOJAIUCh Pa3Inyus IO 3TOMY mokaszarento (tabm. 2). CraTuctu-
YeCKUIA aHaJIN3 BBISIBUJI Pa3IMuMsl Ha BbICOKOM ypoBHe 3HaumMocTtu (p < 0,001).

VY copta cou NARC I crpyuku 6butn aivHHee, yem y copta NARC 1T —
4,5 cm mpotuB 3,6 cM. IIpu nHokyasiiuu B mo3ax 13 (600 r/akp) u 12 (400 r/akp)
JUTMHa cTpydka (4,3 cm) Obuta Beilne, 9eMm B BapuaHte I1 (200 r/akp) (3,6 cMm).
Bzaumoneiicteue [3XV2 npuBoauao K MakCUMaJIbHOM IIMHE cTpydka (4,8 cM), a
11XV1 — k MmunuManbsHoit (3,1 cMm).

2. JInuHa cTPyYKa U ceMeHHasl MPOAYKTUBHOCTDb y cou ( Glycine max L.) B 3aBucumMo-
CTH OT COpTA U 103bl HHOKYJAATA Bradyrhizobium japonicum (Lasbela University
of Agriculture, Water and Marine Sciences, Uthal, Lasbela, mpoBunuust Balo-
chistan, 25,8700° c.ur., 66,7129° B.1., 2018 roxn)

BapuanT onbITa JnuHa cTpyuka, cM YpoxkailHOCTb CeMsIH, KI/ra
P M M
A — copt (V):
Vi=NARC I 4,5 1033,3 b
V2= NARC II 3,6 1160,0 a
SE 0,1432 25,937
HCPos 0,3192 NS 57,791%*
B — no3a uHokyzsta (I):
I1 = 200 r/akp 3,6 917,8 ¢
12 = 400 r/akp 4,3 11223 b
I3 = 600 r/akp 4,3 1249,7 a
SE 0,1754 31,766
HCPos 0,3909 NS 70,779**
C — B3auMmoneiicTBre coptXmo3a nHokymsara (VXI):
VixIi 3,1 876,3 d
VixI2 39 10579 ¢
VixI3 3,9 1165,7 b
VaxIi 4,1 959,4 cd
VaxI2 4,7 1186,7 b
V2x1I3 4,8 1333,8 a
SE 0,2481 44,924
HCPos 0,5528Ns 100, 10**

[MpumMeuanue. CpaBHMBacMbIe CpelHUE 3HAUYEHUSI B CTOJIOIEC, KOTOpbIe HE OTMEUYECHBI OJIMHAKOBBIMU OYK-
BaMM, pa3NyaloTCsl CTAaTUCTUUYECKH 3HaulMo ripy p = 0,035; ** — BBICOKMIf ypOBeHb 3HAUMMOCTH, NS — oTCcyTCTBUE
CTaTUCTUYECKON 3HAYMMOCTH.

YpoxaliHOCTh ceMsH (Kr/ra). YpoxaiiHOCTb CEMSIH JUHEWHO BJIU-
seT Ha KOMMepUYecKoe Mpou3BOACTBO cou. IloaydyeHHbIe HAMM TaHHbIE MO ypO-
JKafHOCTU CeMSIH Y U3YYEHHBIX COPTOB COU B 3aBUCMMOCTHU OT 103 MHOKYJATA U
WX B3aMMOJEUCTBUS TIpEACTaBieHbl B Tabauie 2. JIMCrIepCUOHHBINA aHAJIU3 Bbl-
SIBWJI cTaTUCTUYeCcKU 3HauuMebIe (p < 0,05) pazauuus mist COpTOB, 103 MHOKYIISATA
u ux B3aumoneicteus. ¥ copra NARC II ypoxaitnocts cemsiH (1160,0 kr/ra)
Ob1a Boeie, yueM y copta NARC 1 (1033,3 kr/ra). Ilpu no3e 600 r/akp ObLia
3apUKCHUpoBaHa HauOOJbIIAasT ypoxkaiHOCTh ceMstH (1249,7 kr/ra), npu 400 r/akp
oHa Obuta Huxe (1122,3 xr/ra), npu 200 r/akp ypoxXaliHOCTb ceMsH ObLia
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MUHUMabHOM (917,8 kr/Ta). B3auMoneiicteue 13X V2 obecrieunBaio MaKCUMalb-
HyI0 ypoxkaiHocTh ceMsH (1333,8 kr/ra), 11XV — MUHMMaNIbHYIO YPOXKANHOCTD
(876,3 xr/ra).

buonoruueckass ypoxaliHocTh (kr/ra). buoMacca pacreHus1, Kak
MPaKWIo, CBSI3aHa C €ro BLICOTOM U YMCJIOM BETBE WM JUCTbeB. OOBIYHO copTa
OKa3bIBAlOT TOMMHUPYIOLIEE BAMSHME Ha 3TOT NMPU3HAK, HO MPUMEHEHUE arpo-
TEXHOJIOTMI 1 yIIpaBieHUe pa3BUTHEM KYJIbTYpbl, BKJIIOUasl BpeMsl IT0CeBa, TAaKXKe
M3MEHSIOT 3TOT MapameTp. Pe3ynbTaThl BHITTOJIHEHHOW HaMM OLIEHKW OMOIoTMYe-
CKOU YpOXXaWHOCTA M3YYEHHBIX COPTOB COM B 3aBUCMMOCTU OT MCIOJB30BAaHHBIX
03 WHOKYJIATA M B3aUMOMAEUCTBUS 3TUX (DAaKTOPOB MPEACTaBIEHBI B TabMuIIe 3.

3. Buosiormyeckass MPOAYKTHBHOCTb, MHIEKC YPOikKasi, o0pa3oBaHHe KIyOEHbKOB H
nauHa KopHs y cou (Glycine max L.) B 3aBUCMMOCTH OT COPTA M 103bl HHOKYJIATA
Bradyrhizobium japonicum (Lasbela University of Agriculture, Water and Marine
Sciences, Uthal, Lasbela, mpoBunuusa Balochistan, 25,8700° c.ui., 66,7129° B.1.,

2018 roxm)
buonoruyeckas npo- | MHaexkc ypoxas, | Yucno kiybeHpKoB | [InvHa KOpHS,
BapuaHT onbiTa | TYKTMBHOCTb, KI/Ta % Ha pacTeHUU cM
M M Me M
A — copt (V):
Vi=NARC I 17859 b 1,2 54,5b 20,2 b
V2= NARC II 2019,7 a 1,2 64,3 a 23,5a
SE 34,898 0,0419 0,9950 0,3225
HCPos 71,757%* 0,0935N8 2,2171%* 0,7185%*
B — nmoza unokynsta (I):
I1 = 200 r/akp 1607,3 ¢ 1,1 45,1 ¢ 15,1 ¢
12 = 400 r/akp 1887,2 b 1,3 57,0 b 21,1b
I3 = 600 r/akp 22138 a 1,3 76,1 a 29,4 a
SE 42,741 0,0514 1,2187 0,3949
HCPos 95,232%* 0,1145N8 2,7154** 0,8799**
C — B3auMmojeiicTBue copT*mo3a nHokyasra (VXI):
VixIi 14483 ¢ 1,1 42,3 f 13,7 f
VixI2 1806,7 d 1,2 52,6 d 16,5¢
VixI3 2102,7 b 1,3 68,6 b 27,9 b
VaxIi 1766,3 d 1,1 48,0 ¢ 19,1d
VaxI2 1967,7 ¢ 1,3 61,3 ¢c 23,0 ¢
Vax13 23250 a 1,3 83,6 a 30,9 a
SE 60,445 0,0726 1,7235 0,5585
HCPos5 134,68** 0,1619NS 3,8401** 1,2444%**

[1pumeuanue. CpaBHUBaeMble CpeTHIE 3HAUSHMSI B CTOJIOLIE, KOTOPbIE HE OTMEYEHBI OIMHAKOBBIMU OYKBaMH,
pasIMyaloTCsl CTATUCTHYECKN 3HayuMo Tipu p = 0,05; ** — BBICOKMIT ypoBeHb 3HAUMMOCTH, NS — OTCyTCTBUE
CTATUCTUUYECKON 3HAYMMOCTH.

JucrepCuOHHBINM aHaIU3 BhISIBU JOCTOBepHBIe pasnuuus (p < 0,05) mis
COPTOB, 103 MHOKYJISITA U UX B3aUMOAEUCTBUS. brosornyeckasi mpoayKTUBHOCTD
copta NARC II 6bu1a Beiie (2019,7 kr/ra), yem y copta NARC I (1785,9 xr/ra).

PesynbraT mpuMeHeHUs pa3IMyHbIX 103 MHOKYJISITa MOKA3bIBaeT, YTO MPU
no3e MHOKynsTa 600 r/akp OLeHMBAeMblii IOKa3aTelb ObLI CAMbIM BbICOKUM
(2213,8 xr/Ta), ipu 400 r/akp — cpeaunm (1887,2 kr/ra), a mpu 200 r/akp —
MuHuManbHbiM (1607,3 kr/ra). [Ipu B3aummoneiictBuu V2XI13 Guogornuyeckas
NPOAYKTUBHOCTh ObUla MakcuMasibHOW (2325,0 kr/ra), a B BapuaHte VixI1 —
MuHUManbHOM (1448,3 kr/ra) (cM. Tadia. 3).

Uunekc ypoxas (%). UHmekc ypoxasi — OIMH M3 OCHOBHBIX ITOKa-
3aTeliell, KOTOpble YYUTBHIBAIOTCS TPU CO3AAHUM COpTa CEIbCKOXO3SIMCTBEHHOMN
KYJIBTYPBI WUIM pa3paboTKe arpoTeXHoJoruu. MHIeKC ypoxKasi TakKe OMpeessieT,
CKOJIBKO TIPOMYKTOB (hOTOCHMHTE3a Mpeodpa3yeTcss B 9KOHOMUUYECKUH ypoxkail. B
ciIydae COM MHIEKC ypoxKasl XapaKTepu3yeT IMPOIEHT CeMsIH B o0IIeil buomacce.

Pe3ynbTaThl OlleHKM MHIOEKCA ypoxkasi B HallleM OMbITe IJIsi COPTOB, 103
WHOKYJISITA M UX B3aUMOIEHUCTBUS MpeACTaBieHbl B Tabnuue 3. JucrnepcroHHbIN
aHaJIU3 BbIIBUI JocToBepHBIe pazauuus (p < 0,05) B 3aBUCMMOCTH OT BapMaHTa
onnita. B cpeagnem y o6oux coproB (NARC I u NARC II) uHmekc ypoxas
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pasHsIcsa 1,2 %.

IIpu poszax uHokymsaTa 600 r/akp u 400 r/akp MHOEKC ypoxKash COCTABIII
1,3 %, npu 200 r/akp oH cHuxaics 1o 1,1 % (cm. Tabn. 3). B Bapuante V2XI3
WHAEKC ypoxas ObLT MakcuManbHEIM (1,3 %), B BapmaHTe V1X1| — MHUHUMAaIb-
HeiM (1,1 %).

Yucno kn1y60eHbKOB Ha pacTeHMUU. PacTeHUsT con CrnocoOHBI
(opMHpoBaTh CUMOMOTUYECKYIO acCCOLIMALIUIO ¢ a30T(PUKCUPYIOLIMMU PU300U-
SIMHA C 00pa30BaHMEM KOPHEBBIX KITYOCHBKOB. Y OBICTPO pa3BUBAIOIIMXCS pac-
TeHU# conm oOpasoBaHMEe KIYOEHBKOB HAUYMHAETCS Cpas3y IOCJe ITOSBICHMUS
BcxonoB. Eciu pacteHmne uMeeT BBICOTY 6 m10iMOB (15 ¢cM) ¢ pa3BepHYTHIM Mep-
BBIM WJIM BTOPBIM TPOMYATHIM JIMCTOM, KIYOEHbKM HAaUMHAIOT aKTUBHO (PUKCU-
poBaTh N2 aTMoc(epbl B ODOCTYIHBIM IJI1 pacTeHUs a30T. YBeJIWUYEHHUE 4ucia
KJIIyOeHBKOB TIPOIOJIKAETCS 10 Havajia (popMUpPOBAaHMS CEMSTH, a MHOTIA TTPOIOJI-
SKaeTcss HEMHOTO HOJbIIe YKa3aHHON cTamum. [lonmydeHHBIE HAMM pe3yJbTaThl
OLIEHKM 3TOT0 Mpu3HaKa MpeacTaBaeHbl B Tabauue 3. Y copta coum NARC II
YHCITO KIyOeHBEKOB Ha OTHO pacTeHKe ObIo BhIe, ueM y copTa NARC I — 64,3
npotuB 54,5. MakcumanbHOe 3HaUYeHUe ToKasareiass — 76,1 KiybeHbKa Ha OJHO
pacTeHue 3aperiuCTpUpoBaIi MpU 00pabOTKe MHOKY/ISATOM B go3e 13 (600 r/akp),
wrsg 12 (400 r/akp) m 11 (200 r/akp) mokazareiab CHIKAJICS COOTBETCTBEHHO IO
57,0 u 45,1 xirybenpka. Mexny addexToM copra, 103 MHOKYJISITA M MX B3aMMO-
JNEeMCTBUEM BbISIBJIEHBI CTaTUCTUYECKU 3HaUuMBbIe (p < 0,05) paznuyus mo yuciny
KITyOeHbKOB Ha OJHO pacTeHWe. B3amMopeiicTBue V2XI13 MpUBOIMIO K MaKCH-
MaJIbHOMY 4YMCJTy KJIyOeHBKOB Ha ogHO pacTeHue (83,6), ViXI1 — K MUHUMAITb-
HoMy (42,3).

HAnuHa KopH4 (cMm). M3yyeHue aTtoro mpusHaka (cM. Tabj. 3) moka-
3aj10, yto 1j1s1 copta cou NARC II xapakTepHa 0o6Jbliiast JjiuHa KopHei (23,5 cm)
no cpaBHeHuio ¢ NARC 1 (20,2 cm). MakcumaibHylo AIUHY KopHs (29,4 cm)
MBI 3apeTHCTPUPOBAIA TP 00paboTKe MHOKYJIATOM B mo3e I3 (600 r/akp), B
BapuaHTte 12 (400 r/akp) aToT mmokasaresib coctaBui 21,1 cm, a wrs 11 (200 r/akp)
OH ObUT MUHUMAaBbHBIM — 15,1 cM. B3aumoneiictBue V2XI3 nmpuBeno K Makcu-
ManbHOU minuHe KopHs (30,9 cm), [1XV1 — k muHumaneHoii (13,7 cm). Cratu-
CTUYECKUI aHaJIN3 BBISBUJI cTaTUCTHUYecKH 3HaumMble (p < 0,05) pasnmuus 1o
BapuaHTaM oIbITa (cM. Taba. 3).

Conepxanue Genka (%). berok — 310 MAKpOHYTPUEHT, HEOOXO-
JOVIMBIN JJTsI HapalllMBaHUST MBIIIIEYHON MAacChl, U OH OOBIYHO COIAEPXKUTCS B TIPO-
IQyKTaX Ha OCHOBE MsCa, HO XOPOIIIO M3BECTHHI M APYTHe MCTOYHUKHU Oellka — B
OCHOBHOM Opexu 1 0000BbIe. JIMcIepCMOHHBIN aHAJIN3 COlepXaHUs OeJiKa y U3y-
YEHHBIX COPTOB COM B 3aBUCHMMOCTH OT JI03 MWHOKYJISATA M B3aMMOICIHCTBUS 3TUX
(hakTopoB (Tabi. 4) BbIABUI cTaTUCTUUecKU 3HauuMMmbie (p < 0,05) pasnuuus. Y
copra NARC II conepxanue Genka 0b10 Boie (37,7 %), yuem y copra NARC 1
(34,8 %). o3a unoky:sta 600 r/akp obecrieurBaja MaKCMMaJIbHOE HaKOILICHUE
oenka (41,4 %), ipu mo3e 400 r/akp mmokasareb UMeJT IIPOMEKYTOUHOe 3HaUeHIE
(36,1 %), nmpu 200 r/akp — ObT MuHUMaTbHBIM (31,2 %). B3aumoneiictBue
V2XI3 obecrnieunBajio MaKCUMallbHOe conepxkaHue Oenka (43,0 %), a VaxIi —
MuHumanbsHoe (30,5 %).

Conepxanue Macina (%). B cocraB coeBoro Macia BXOIST YEThIpEe
OCHOBHEIE XXHUPHBIE KMCIIOThI — JuHoeBas (55 %), manemutunoBas (10 %), one-
nHoBag (18 %) mu creapmHoBasa (4 %). CraTUCTMYECKMI aHAIU3 ITOJYyYEHHBIX
HaMM JAaHHBIX BBISIBUI 3HauuMbie (p < 0,05) pasnuuusi 1o comepXaHUIO Macja
MEXIy COpTaMM COHM, Jo3aMU MHOKYynsATa U B3ammonelictBueM 3tux AKTOPOB
(cM. Tabn. 4).

¥ copra cou NARC 11 comepxxanue macia 6bu10 Bbliie (34,5 %), ueM y
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copra NARC I (32,4 %). lo3a uHoKysTa 13 obGecneunBaia MaKCUMaIbHOE CO-
nepxanue macia (36,5 %), mpu mose 12 oTMeuany npoMexXyToyHOe 3HaYEHUe 3TOTO
rokazatens (33,4 %) n mnsa 11 ono Ovmo HamMeHnbuM (30,4 %). B BapmanTe
V213 comepxanme Macia 0b10 MakcuManbHEIM (38,0 %), a B caydae 11XV —
MHUHUMAaIbHBIM (29,8 %).

4. Conepxanne (%) 0enka u Macaa 'y con ( Glycine max L.) B 3aBUCHMOCTH OT COPTA
U 103bl UHOKYJIATA Bradyrhizobium japonicum (Lasbela University of Agriculture,
Water and Marine Sciences, Uthal, Lasbela, mposuHmusa Balochistan, 25,8700°
c.ur., 66,7129° B.1., 2018 rom)

BapMAHT ONbTa ConepxaHue 6enka CozaepxaHue macia
P M M
A — copt (V):
Vi=NARC I 34.8b 324b
V2= NARC II 37.7 a 34.5a
SE 0.4734 0.3497
HCPos 1.0548** 0.7792%*
B — nmosza unokynsita (I):
I1 = 200 r/akp 31.2¢ 304 ¢
12 = 400 r/akp 36.1b 334b
I3 = 600 r/akp 414 a 36.5a
SE 0.5798 0.4283
HCPos 1.2919** 0.9543**
C — B3auMmoneiicTBue coptXmo3a uHokysara (VXI):
VixIi 30.5d 29.8d
VixI2 340 c 323¢
VixI3 399b 35.1b
VaxIi 32.0d 31.1 cd
VaxI2 38.1b 345b
V2x1I3 43.0 a 38.0a
SE 0.8200 0.6057
HCPos 1.8270** 1.3496**

ITpumeuanue. CpaBHMBaeMble CpelHUE 3HAYEHUS B CTOJIOLE, KOTOPbIE HE OTMEUEHbI OAMHAKOBBIMU OyKBaMHU,
pa3IMyaloTCsl CTaTUCTUYecku 3HauuMo mpu p = 0,05; ** — BbIcOKMiI ypoBeHb 3HauMMOCTH, NS — oTcyTcTBUE
CTaTUCTUYECKON 3HAYMMOCTH.

Takum o6pa3oM, Halll IKCIIEPUMEHT, IIPOBEASHHBINA B 3aCyIIUIMBOM 30HE
nmobepexbs ApaBuiickoro mopsi (mpoBuHuMs Balochistan, ITakucraH) nmoka3sai,
YTO NMPUMEHEHUE Pa3HbIX 103 MHOKYsATa Bradyrhizobium japonicum cyiiieCTBEHHO
BJIMSIET Ha pocToBble XapakTepucTuku cou. CopT cou NARC II B Halllem aKcrie-
pUMEHTe JaBajl MAKCUMAJIBHBIN ypoKail CeMsIH M TIPOSIBIISUT JIYYIHE POCTOBBIC
MoKa3aTeJu Ipu a03e UHOKyJsATa 600 r/akp, MakCMMaabHOE 0Opa30BaHME KIIy-
OGCHBKOB TaKxKe HaOIIodaIoCch TTpH 103¢ MHOKYIATa 600 r/akp.
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Abstract

Soybeans (Glycine max L.) are an important source of oil and protein for a large part of the
population of Asia and America. It is known that in soybean the formation of arbscular mycorrhiza
and root nodules leads to an increase in fresh weight, dry weight and seed weight compared to the
control. However, in Pakistan, and especially in the Balochistan province, the effect of treating soybean
seeds with inocula is extremely poorly studied. We perforemed our study to check the adaptability of
soybean varieties under rhizobia inoculation in the coastal region. The obtained data are novel for the
dry tropical area of Balochistan near the Arabian Sea (20 km) Research was conducted at Agronomic
research farm of Lasbela University of Agriculture, Water and Marine Sciences, Balochistan during
winter season 2018. Randomized Complete Block design (RCBD) with factorial arrangement having
net plot size 4.5 mx3 m (13.5 m?) was used with three replications. Treatments comprise two
soybean varieties NARC I and NARC II and three doses of Bradyrhizobium japonicum inoculum,
i.e. 200 g-acre’!, 400 g-acre’! and 600 g-acre’l. The results showed that maximum plant height
(35.4 cm), number of pods (24.7 plant™!), pod length (4.5 cm), the number of nodules (64.5 plant!),
root length (13.2 cm), seed index (31.8 g), oil content (34.5 %), protein (37.7 %), seed yield (1160.0
kg-hal) and biological yield (2019.7 kg - ha'!) was recorded in NARC II variety. The interaction
NARC Ix600 g-acre’! inoculum indicated maximum plant height (41.3 cm), number of pods (31.3
plant!), pod length (4.8 cm), number of nodules (83.6 plant™!), root length (15.3 cm), seed index
(40.2 g), oil (38.0 %) and protein (43.0 %) content, seed yield (1333.8 kg-hal), biological yield
(2325.0 kg-hal), and harvest index (1.3 %). Minimum plant height (22.6 cm), number of pods
(15.0 plant™!), pod length (3.1 cm), number of nodules (42.3 plant!), root length (7.5 cm), seed index
(18.5 g), oil content (29.8 %), protein (30.5 %), seed yield (876.3 kg-ha'l), biological yield
(1448.3 kg - ha!) and harvest index (1.1 %) were found for NARC 1x200 g-acre”!. Based on the
results it was concluded that different doses of inoculum significantly affect the soybean varieties.
Soybean variety NARC II produced maximum seed yield under 600 g-acre’! inoculum doses.
Maximum nodule formation was also found at an inoculum rate of 600 g - acre!.

Keywords: Glycine max L., soybean, Bradyrhizobium japonicum, inoculum, plant growth,
yield components, Arabian Sea coast.
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