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E®OEKTUBHHU MUKPOOPI'AHU3MHU Y TIPOU3BO/AIBHU
ITACYJ/bA

EFFECTIVE MICROORGANISMS IN BEAN PRODUCTION

Topuua [eujanosuh'”, Topmana Joser?, Jenena Mapunkouh®, [jparana
Musbakosuh®, Becna Ctenuh®, Mapuja bajaruh® Henan Bypuh®

YVuusepsumem Kpazyjesay Hucmumym 3a ungpopmayuone mexnonozuje,
Joesana llsujuha 66 Kpacyjesay
2Vuusepumem Mezampeno, @axynmem 3a 6uopapmune, M. Tuma 39 Bauka
Tonona
SUnemumym 3a pamapemeo u nospmapemeo Maxcuma Topkoz 30 Hoeu Cad
*Vuusepsumem Bujenuna, [lomonpuspednu gaxynmem Inasnosuha nym 66
5
Uncmumym 3a nospmapcmeo Kapahophesa 74 Cmedepescka [laranxa

*Aymop 3a kopecnooenyujy ‘Cvijagor@yahoo.com:

HN3Box

IMacyss (Phaseoulus vulgaris) je OusbHa BpcTa Beoma 3HauajHa 3a
ucxpany Jbyau. ¥ CpOuju ce raju Ha peJlaTUBHO MajuM TMOBpIIMHAMa U
ca HUCKMM mIpuHOCOM. Ilacysb MMa arpoTeXHWYKH 3HAuaj, jep >KUBU Y
cuMOuno3u ca Oaktepujama Koje (UKCUpajy a30T, T€ je IMOrojJaH 3a
OJIp>KUBY Tpou3BoAmY. Llnib pana je 6Mo 1a ce yrBpAM 3Ha4aj MpUMEHE
MHUKPOOHMOJIOIIKOT TpenapaTa Ha OCHOBHE IapaMerapa OWOTeHOCTH
3eMJBUIIITA U CaJprKaj MpOTEeHMHa Yy 3pHYy macysba copTH Makca u benko.
Ykynan Opoj Oaktepuja Ouo je mnosehan 3a 47,25%, a OpojHOCT
Azotobacter-a 3a 102,86%. Caapxaj mpoTenHa y 3pHY, y IPOCEKY 3a 00¢
copte, 6uo je momehan 3a 3,94%. Mose ce 3aK/bydyuTu JAa MpPUMEHA
MHUKpPOOHMOJIOIIKUX —Ipermapara Tpeba na Oyae Jeo 00aBe3HHX
arpoOTEXHUYKHX Mepa.

KibyuHe peuu: nacysb, MUKPOOPTaHU3MU, IPOTEHHU Y 3pHY

Abstract

Beans (Phaseoulus vulgaris) is a plant species very important for
human consumption. In Serbia, it is grown on relatively small areas and
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with low yields. Beans have agrotechnical significance, because they live
in symbiosis with bacteria that fix nitrogen, and are suitable for
sustainable production. The aim of this study was to determine the
significance of the application of a microbiological preparation on the
basic parameters of soil biogenicity and protein content in beans of Max
and Belko varieties. The total number of bacteria was increased by
47.25% and the number of Azotobacter by 102.86%. The protein content
in the grain, on average for both varieties, was increased by 3.94%. It can
be concluded that the use of microbiological preparations should be part
of the mandatory agrotechnical measures.
Key words: beans, microorganisms, grain proteins

YBoa

[Tacyss je y cBeTy Haj3acTyIUbEHH]a TMOBpPTapcKa KyaTypa Koja ce
yOpaja y pen MaxyHapKu. 300T HEYTPATHOT YKyca U JOCTYIMHOCTH TOKOM
1eJie TOAMHE BEOMa je 3aCTYIJbeH y UCXPaHH JbyAU Kao TJIaBHO JeJo, a U
Kao 3a4uH.

YV Cp0Ouju ce cmatpa HanmoHaTHOM xpaHoM. [lopen Tora, mpousBoimba
nacyssa y CpOuju ce 0/BHMja Ha MaJUM IOBPIIMHAMA, ca TCHICHIIN]OM
cMamema y mocienmux 10 romuHa (cToma CMamema a IMOBPIIMHA je
1,89%). Ha Hucky ykynHy npousBoimy, oa 12.460 Tona 3a mepuon
2016-2018, 3HauajH yTHIIa] ©Ma HU3AK MPUHOC 3pHA KOJU C€ Yy MPOCEKY
kpehe oxo 1,1 tha™ (https://www.stat.gov.rs/oblasti/poljoprivreda-
sumarstvo-i-ribarstvo/biljna-proizvodnja/). Pasnosu koju ce Hajuerrhe
HABOJIE Cy HECOPTHO ceMe, HeaJekBaTaH Opoj Ousbaka, 3eMJBHINTE
JONIMjeT KBAaJUTETa M 3aKOPOBJHCHO, W3MEHEHA CETBEHA CTPYKTypa
KyKypy3a, TIIe je macysb 4ecto Omo MeljyyceB, YCHTH-CHE MOBPIIUHE U
HeaJIeKBaTHa arpoTeXHHKa (M30CcTaHak hyopema).

[Macysr wMa BeNMKY HYTPUTHBHY BPEIHOCT MaxyHa M CEMEHa
(Cardador-Martinez et al, 2002), borat je mporeunmma, oko 23%, ca
paznmukama ox 14 nmo 32% wusmely mojenuHux renotunoBa. Caapikaj
€CEHIIMjaJTHUX aMUHOKHCEIIMHA Y IPOTEMHUMA je Beoma 3HaudajaH. [Ipema
ucrpaxkuBamuma (Teruh u cap 2007.) Ko meT COPTH Macysba yTBpHEHO
je 17 aMUHOKHCENMHA, OJ Yera ceiaM eCCHIMjaTHUX (M30JICYLHH,
JICYLUH, JTU3UH, METHOHUH, (DeHUIIaIaHUH, TPEOHHH, BaJIUH) U 5 YCIOBHO
€CCHLIMjATHUX aMHHOKUCENIMHA. 3pHO TMacysba CaapKH BEJIHKH Opoj
MuHepaaHux Matepuja (4%) u ckpoba oko 31%.
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OcuM HUYTPUTUBHOT 3Ha4aja, MacyJsb Kao U Apyre JETyMUHO3€E, UMa U
arpOTEXHUYKHU 3HAYaj, jep MOXKe J1a )KUBU Yy 3ajeIHUIH ca OakTepujama
azoToukcaropuma. Mako macy/b, Kao MaxyHapka, MOXeE JaKo Ja
Hoxynupa u ¢ukcupa armochepcku Ny kpo3 cumOHM03y ca OakTepujama
koje puxcupajy N, merosa crmocoOHocT Be3uBama N je peraTuBHO HHCKA
y mnopehemy ca CcrocoOHOCTHMA NPYrux yoOMYajeHO Y3rajaHuX BpCTa
maxynapku (Nleya et al, 2001, Graham 1981). Ha xononu3anujy KopeHa
pr30o0HMjyMa U MHTE3UTET (PUKcalnje a30Ta 3Ha4YajaH yTuiaj uma hyopeme
azorom (Mohamed and Babiker 2012), ynoc momubaena (Mo) (Van
Zwieten et al, 2015), hyopeme dochopom (Amanuel et al, 2000), cymra
(Neugschwandtne et al, 2015), renorun 6mibaka (Maalouf et al, 2015). ¥
3ajeHULM ca pu3obaKTepujamMa Moxe aa pukcupa ox 25 10 120 kgNha™.,
VY oxHOCy Ha Jpyre JIeryMHHO3€, OBa KOJMYMHA (PUKCHpAHOT a30Ta ce
cMarpa mayioM, MehyTMM 3Ha4ajHa jé ca €KOHOMCKOT M EKOJIOIIKOT
acniekta. DuUKCUpaHUW a30T ce TPOomHU 3a MoTpede pacta U pa3Buha
Ousbaka, a y YKyITHOM MPUHOCY Ha TOIUIIREM HHUBOY ydecTByje ca 10-
95%.

C o063upom Ha moTpede pa3Boja OAPKUBOT OOJIMKA MOJHOTIPUBPEIHE
NpOM3BOME, LWJb palga Ouo je Ja ce YTBpPAM YTHIA] HpUMEHE
MHUKPOOHOJIOIIKOX TpernapaTa, Kao JOIMyHCKEe HCXpaHe OMJbKaMma macyiba
Ha yKymaH Opoj Oakrepuja, OpojHOCT a30ToOaKTepa W cajpxaj azoTa y
3pHY HaKOH JKETBE.

Marepujaa u MeToae paaa

Ornen je nocrasbeH 2018. roanHe MO CUCTEMY OJIBOjEHHX Hapliesia ca
JIBE COpTEe Macysba MO ILIECT peaoBa y YETpHU IOHaBJbama, y baukoj
Tononu. dakrop A: 3acejane copre Makca u benko, cenekunja Hayunor
MHCTUTYTA 3a parapcTBO U noBprapctBo Y HoBom Cany. Copra Makca
uMa 3pHO cpelme KpynHohe, cTalno ycmpaBHO, Cpelme HHCKa copTa
CTAOWJIHMX TIpUHOCA. 3pHO je BaJbKAcTOr OOJHKa, AyXuHE oko 1,5 cm.
Maca 1000 3pHa u3Hocu oko 440 g. JIoOpo MI0IOHOCH U y MOCTPHO]
npou3Boamu. Copta benko nma cuTHHje 3pHO, enurcacTor o0jMKa, Mace
1000 3pna oko 320 ¢g. Cnazma y rpyny Cpelme paHMX COPTH, BHCHHE
crabma oko 45 cm. Bpio je ToinepaHTaH Ha BHUCOKE TeMIIEpaTrype y
[[BETAMY.

[Ipen cetBy je o00aB/beHa HWHOKYJaIlMja CEMEHa Iacysba
mukpoOuonomkum npernapatiuma NS-Nitragin 3a nacyss u 6opanujy. NS-
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Nitragin  cagpxxu  cmemry — omabpaHuMX — cojeBa  CHUMOMOTCKHUX
azorodukcupajyhux Gakrepuja Rhizobium leguminosarum bv. phaseoli
CertBa je 00aBJbeHa Y ONTUMAITHOM POKY U TIPUMEH-ECHE CY CBE HEOIXOIHE
arpoTeXHUYKE Mepe.

@aktop b: Tperman 1-koHTpoma M TpeTMaH 2-IpUMEHa
MUKpoOuosionmkor npenapara EM AxkTtuB (TproBauku Ha3zuB). EM AkTuB
MpeICTaBba YBPCTY 3ajeAHUILY BuIlle of 80 cojeBa IrIaBHUX aHAOMOTCKUX
(KOpUCHMX)  MHKpPOOpraHuW3ama, JeIWHCTBEHHMX O KHMBUX  hendja
MUKpPOOpTraHu3aMa U MpoJyKaTa HUXOBE )KHBOTHE aKTUBHOCTH Kao IITO
Cy: €H3UMHU, aHTUOMOTUIM U MPUPOJIHU OWOJIOIIKH CTUMYJIATOPH pacta
ownpaka. [Ipemnapar je npuMemeH ceJaM JaHa IMpell CETBY y 3E€MIBHILTE
(20 I/ha) u y Toky Beretanuje donujapro npeko aucra (8 I/ha) y dasu
BEreTaTUBHOI IOpacTa, y TOKY ILBeTaka M HAKOH 14 1aHa y TOKy
dbopmupama MaxyHa. Y (a3u TEXHOJIOIIKE 3PEJIOCTH 3PHA, y3UMaHU Cy
Y30pIH pU30CHEpPHOT 3eMJBHINTA 32 MUKPOOHOJIOIIKE aHAIU3€, a HAKOH
JKETBE Y30PIIH 3pHa 3a oapehuBame caapikaja a3ora.

AHanm3e mapamerapa OHMOTEHOCTH 3eMJpuINTa Ccy paheHe y
nabopatopuju MHCTHTYTA 3a patapcTBO M moBprapctBo y HoBom Cany.
VYxynan Opoj O6akrepuja oapehuBan je Ha 3embuiHOM arapy (Poshon u
Tardieux, 1962). 3acejaBame je BpmicHo ca 0,5 ml cycnieHsuje 3emsbHInTa
w3 paspehema 107, wmeromom mpenuBama HHOKyTyMa. BpojHOCT
Azotobacter sp. yrBphena ja Ha Oe3a3oTHO] DjomOPOBOj MOMLTO3U
(Anderson, 1965) s3acejaBambem 0,2 ml cycneHsuje 3emibHIITa U3
paspehema 107, MeTogom (dbepTUITHUX KaIu.

OnpehuBame azota y 3pHy mo meronu (CNS enemeHTanHa anHanmm3sa
TOTAIHOI ClaJbUBama y30pka) ayromarckom Metogom — CHNS
ananuzaropom; JIM 8/1-3-091.

Pe3ysararu u quckycuja

MukpoOHoIIomKa aKTUBHOCT 3eMJBbUIITA je Jo0ap MOoKa3aTesb CTama
semspuinTa. C 003UpOM 12 je TO BeNMKa rpyla pa3InduTUX OpraHu3ama,
KOju 300T CBOje Mayie BEIMYMHE M creuupuuHor mMeraboian3ma OypHO
peryjy Ha MHOTe TPOMEHE Y OKpPYXKEHY, CBE BHIIC C€ YKIbYUY]Yy Y
UCTpaXXUBama O CTamy 3embHInTa. Jlanac, 3axBasbyjyhu pa3Boja cBecTH
0 HEONXOJHOM 3JPAaBOM M XUTHjEHCKH UCIIPABHOM 3EMJBUIITY, Y CBETY H
y BV, cBe Bule ce paau Ha JOHOIICHY MMPABHUX OKBUPA O MOHUTOPUHTY

110



BUOTEXHOJIOTUJA I CABPEMEHU ITPUCTVYIT Y TAJEBY U
OIUVIEMEBUBABY BUJBA
360opnux padosa, 2021.

KBaJIUTETa 3EeMJbUINTA, TAe OW jemaH oOJa TOKa3aresba OWIH
mMukpoouoomku napamerpu (Bloem et al, 2006).

Y KyATHBHCAaHUM 3€MJBHMINTHMA, Ha MPOMEHY OpOjHOCTH H
aKTHBHOCTH MHKpPOOpPTraHW3aMa 3HaudajaH yTHIlQ] WMa OWJbHAa BpCTa,
CTame 3eMJBHINTA U TpUMeheHa arporexnuka (Cvijanovic et al, 2012.)

[Ton yxkymHUM OpojeM MHKpOOpTaHHM3aMa ce TOoApa3yMeBa YKyIaH
Opoj OakrTepwja Koje u3pacTy Ha 3eMJbulTHOM arapy. [loBehamem
OpOJHOCTH YTJIaBHOM ce ToBehaBa M €H3WMATCKa aKTUBHOCT MHUKPOOHE
nornyJaimje, IMTo UMa BEJUKU 3Ha4ya] y 04yBamby IUIOJHOCTH 3EMJBHUIIITA.
[Tpema uctpaxkuBamuma Marinkovi¢ et al, (2016) noBehameM MHUKpOOHE
nomnynamnuje y puzocepu mnacysba u3 oprancke mpou3Boame, yTBpheHo je
3Ha4YajHO ToBehame €H3MMa JeXWApPOTeHa3e y OJHOCY Ha
KHBEHIIMOHANHY. Ha ocCHOBYy mpuka3zaHux pesynrata y Tabemu 1.
yTBpheHe cy 3HavajHE pa3juKe yTHIlaja COPTE W HAauyWHA MPOU3BOIIHE.
I[Ipumenom EM AxtuBa gouwto je no mnosehama ykymHOr Opoja
MUKpoopranuszama y pusochepu 3a 47,25%, y mpoceky 3a obe copte.
Beha ykynHa OpojHOCT MHKpoopraHuszama yTBpheHa je y puzochepu
copte Makca (61,25 x 107 y kKoHTpoyi ¥ 91,32 x 107 y TpeTmany). Koz
oBe copre, npumeHom EM AxkrtuBa yTBpheH je u Behum mnpoueHat
nosehamwa 6pojHoctu 49,09 % y onHOCY Ha KOHTPOJY, IITO je OUII0 Ha
HUBOY cTaTHCTUYKe 3HayajHocTH ox P>0,01.

A3zotobakTep je pox cimoOogHUX, aepoOHUX, a30TOohUKCHpajyhux
nua3orpoda, 4Mja aKTMBHOCT 3HAYajHO 3aBUCH OJf HUBOA OPraHCKe
Marepuje y 3emspumTy. C 003UpOM Ha HU3paKE€HY OCET/HUBOCT IIpemMa
EKOJIOIIKUM (paKTOpUMa OKpYKEHa, NPUCYCTBY TOKCHKaHATa, BOJIE,
peakije cpeauHe U JIp, 3ajeTHO ca YKYITHUM OpojeM MUKpOOpraHu3ama,
KOPUCTH c€ Kao J00ap TMoKa3aTresb OWOTEHOCTH M CBUX IPOMEHa Yy
3eMJBUILNTY. Y CHOPOBEIECHOM HCTPaKMBalY, yodaBa C€ CTATUCTHYKH
3HavajHa pas3nuka y Opojy asorobakrepa kon oba ¢akrtopa (p>0,01).
Copra Makca je y KOHTpOJIM UMajia y pu3ocqepr CTaTUCTUYKUA 3HAYajHO
Mami Opoj (42,65 x 107), nox ge y TpeTMaHy HMaja CTATUCTHUYKH
3HauajHo Behwm O6poj 112,32 x 10 Hero copra benko. be3 o063upa Ha
OBaKaB OJIHOC, copTa Makca je y TpeTMaHy MMaja 3HadajHO noBehame
Opoja Azotobacter-a 163,35%. Unaue, y mpoceky 3a 00e copre, moBehame
OBe Tpyre MUKpoopranuzama 6mio je 102,86%.
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Tabena 1. bpojnocm muxpoobuonowxux epyna (CFU ml'lg'lancwzymﬂo
cy802 3eMmbumma

Ykynan opoj Azotobacter
Copre MuKpoopranmzma x107 x10
KoHTpostia EM Axrtus % koHTposna EM AxTtus %

Makca 61,25 91,32 49,09 42,65 112,32 163,35
benko 58,92 85,63 4533 61,32 98,67 60,90
ITpocex 60,08 88,47 47,25 52,00 105,49 102,86

A 15,65 A 18,25
LSDow 4,36 B 8,41

A 12,21 A 10,62
L-SDoos b 6,51 b 5.23

Hauun npousBoame macysba 3HauajHO yTHYE M HA XEMHJCKH CacTaB
3pHa. Y ycloBHMa JIOBOJbHE UCXpaHe Oumsbaka, y (hazama HaJMBama 3pHa
a30TOM, MOXK€ C€ OueKMBaTH M Behu cajgpxaj a30THUX jenU-EHA
AMHHOKHCEIIMHA ¥ TpoTerHa. [IpuMeHOM pa3iuyuTUX Merona Yy
NPOM3BOMIGM MaxyHapKu MOXeE ce yTuIati Ha mnoBehan caapxaj
nporenHa W mpuHOC 3pHA. Tako cy Dozet et al. (2015), mpumeHom
pa3IMYUTHX MHUKPOOMOJOIIKAX Tpernapara y MpOU3BOAKU IacyJba,
yrBpauan moehame mpuuoca 3pHa. I[BujanoBuh u cap (2013) cy
IPUMEHOM Pa3IMYUTUX AUA30TpOoda YTBPIWIN Ja P MambOj KOJTUIHHU
MuHepaiHor asora (40 kgha) 6usbke cunrternsyjy Behy xommuuny azora
y 3pHy Hero npu hy6pemy ca 80 kgNha™,

VY crpoBeAeHOM HMCTpaXuBamy yTBphEH je mpoceduaH cajpikaj a3ora
3,94 % (Tab6ena 2).

Tabena 2. Caopoicaj npomeuna y 3pHy nacyba

Coprta KonTtpoaa EM AxTHB Oacryname %
Makca 3,48 3,62 4,02
benxo 3,36 3,49 3,86
Ipocex 3,42 3,55 3,94

A 0,15
LSDoor B 0,85

A 0,10
LSDoos B 0,62
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Tpermann cy BHCKO 3HauyajHO yTUIaNM Ha moBehame caapxkaja
MpPOTEeWHA, JIOK Cy COpTe Ha HUBO 3HaydajHocTu P>0,05 yrumane Ha
canpkaj mporenHa. Kox copre Makca, yrunaj EM AxtuBa 6o je
U3paXeHUju U U3Hocuo 3,62% mTo je y OAHOCY Ha KOHTpOJdy Ouio Behe
3a 4,02%. Kox copre benko, takohe je yrBpheno mosehame canpikaja
npotenHa of 3,86%.

3akipydak

Ha ocHOBy no0ujeHMX pe3yaTata MOXe C€ 3aKJby4dTH Ja ce
MpOM3BOKa TacyJba MOXE YCIEIIHO OJIBHjaTH TMPU  yIOTPeOH
MHUKpOOMOJIOIIKOT Mpenaparta Kox o0e copre mnacysba. [IpumeHom
mpenapara Jonuio je g0 noehanor Opoja OCHOBHUX Mapamerapa Koju
yTUUYy Ha CBEYKYIHY IUIOJHOCT 3eMJbUINTA M ToBehaH canpikaj a3ora y
3pHYy macyska. Takohe, moxke ce pehum na ce NPUMEHOM OBaKBUX
mpernapaTa MOXe 3HA4ajHO YHAIPEIUTH MPOU3BOJHKA Macyjba y CBUM
o0HMIIMa OIPYKUBE TIPOU3BOIELE.
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