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V. P. Karpenko, R. N. Prytulyak, A. A. Chernega

Uman national university of gardening

NITROGEN-FIXING MICROORGANISMS OF AZOTOBACTER KIND RHIZOSPHERE OF
WINTER BARLEY WITH PROCESSING OF CROPS BY HERBICIDE KALIBR 75 AND GROWTH
REGULATOR OF PLANTS BIOLAN

There are given results of research concerning study of quantity of nitrogen-fixing bacteria of
Azotobacter kind of rhizosphere of winter barley with processing of crops by herbicide Kalibr 75 and
growth regulator of plants Biolan. It is ascertained that these microorganisms show sensitivity to the
action of heightened norms of herbicide, especially in the initial period of using. But on the 25thday after
using of preparations number of bacteria of Azotobacter kind in rhizosphere of winter barley increases,
especially during using of tank mixtures of herbicide Kalibr 75 in the norms of 30 and 40 g/ha with
growth regulator of plants Biolan.

Keywords: Azotobacter, herbicide, growth regulator ofplants, winter barley
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E®PEKTUBHICTb CUMBIOTUYHOT ASOT®IKCALLIT
B ATPOLUEHO3AX KO3NMTATHNKA CXI1AHOIO

Y CTaTTi y3aranbHOKTbCA AaHi AOCIIKEHb W00 B3aEMOAIT aKTUBHUX LUITaMiB OYNb60UYKOBMX GaKTepiii
Rhizobium galegae 3 pi3HMMK copTaMmn KO3MATHMKA. Ha OCHOBI pe3ynbTaTiB NONbOBMX EKCMEPUMEHTIB 3
[ecsTn pocnigKyBaHMX LWTamiB Rhizobium galegae Bigi6paHo yoTupm - 0703, 0721, 159 i N2, sKi
hopMyHOTb HaietheKTUBHILLNIA cMMOi03 i3 yciMa A0CNIAKYBaHUMK COPTaMM KO3NATHMKA. BCTaHOBMEHO,
o nepeanociBHa 06pobKa HaCiHHA AaHWMK LTamaMy akTWBI3YE 3aCBOEHHS MOJIEKYISIPHOrO as3oTy Ta
3abe3neyye NigBULLEHHA BPOXAWHOCTI 3e1eHOT Macu POCIUH KO3NATHUKA.

Kntouosi cnosa: Rhizobium galegae, Ko3nsTHUK, cuMBiOTUYHA cucTeMa, a3oTikcalia, wram

baratopiyHi 6060Bi TpaBu € BaX/MBMMU KynbTypamu Yy BUpilleHHi npo6nemn 6inKoBOro geqiuunty y
NosIbOBOMY i TYYHOMY KOPMOBMPOOHMLTBI. Y CyXiil peuoBMHIi 6060BMX 6GaratopiyHUX TpaB MiCTUTbLCA
6nm13bko 20% npoTeiHy, Wo B ABa pasun Gifblue, HX Yy 31aKoBMX Tpas. Lle 3a6e3nevye 0fHY KOPMOBY
oguHuuto 150-200 r npoTteiHy npu Hopmi 110-115 r. Y 100 kr ciHa 6060BUX 6GaraTopiyHUX Tpas
MIiCTUTbCA 6/1M3bKO 50 KOPMOBUX 0fAMHMLb | 8,5 KI nepeTpaBHOro npoTeiHy, y 100 tor 3eneHoi macu - o
20 KOPMOBUMX O4MHMLb i 4 KI NpoTeiHy [4].

IHWOK NO3NTMBHOK OCOBGAMBICTIO GaraTopiyHMX 6060BMX TpaB € iX arpoeKoNOrivHiCTb, WO
BM3HAYa€ETbCA a30T(IKCYHUO 3AaTHICTI0O Ta 36arayeHHsIM FPYHTY OpraHiYHOK pPevyoBMHOM, fKa
YTBOPIOETLCH 3 KOpPEeHeBUM Ta CcTebnoBum onagom. bo6oBi 6GaratopiuHi TpaBu B cuMGio3i 3
6ynb604KOBUMM GaKTepisMy PIKCYIOTb | HaKoNUUykoTb Y 'pyHTI 100-300 Kr/ra asoTy 3 NoBiTps, WO Aae
3MOry CYTTEBO 3MEHLUWUTU BHECEHHS LOPOrUX a30THUXMiHepaibHUX J06pMB. Y pesynbTaTi HagXOOKEHHS
B I'PYHT POC/IMHHUX PELTOK LMX Tpas, I'PYHT 36aravyetbCs NOXUBHUMWU PeYOBMHAMMU, LLO PiBHOLIHHO
BHeceHHto 30-40 T/ra rHoto [5].

ToMy, B Cy4aCHMX YMOBax EKOHOMIYHOI Ta €KO/OoriyHoi Kpu3u, 6060Bi 6araTtopivHi Tpasu
BifirpaloTb BuMpiWanbHy pofib, fK y 3abesnedveHHi nNoTped KOpMOBOro 6ifka, Tak i Yy BiAHOBMEHHI
POAIOYOCTI IPYHTY.
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EKONOTrIA
PesynbTatn gocnigpkeHb Ta ix 06roBOpeHHs

CTBOpEHHSI BMCOKOE(EKTMBHUX a30T(iKCYyBalbHUX CUCTEM POC/AMHA-MIKPOOpraHiam [oCAracTbes
IHTpPOAYKUie0 B pu3ochepy pPOCAUH KO3NATHUKY CXifHOrO  aKTUBHUX, KOHKYPEHTHOCMPOMOXHUX,
KOMM/IEMEHTapHMX 0 AaHOT KyNbTypuW Ta COPTY LWTaMiB MiKpOOpraHi3mis - a3oTdikcatopis. IHTpogyKLis
LTamMiB MiKpoOpraHiamiB 3 arpOHOMIYHO-KOPUCHUMW BNaCTUBOCTAMU A€ MOX/UBICTb 3aMIHUTU MeEHLL
aKTMBHI 3a NOTPIOHOID 03HAKOK LWTaMU MicLeBMX OakTepiii Ha cnopifHeHi, fKi 6iNbll aKTUBHO
B3AEMOJIit0Tb 3 POCIMHAMUN KO3NATHUKY.

EhekTVBHICTL MepeAnociBHOT 06pPO6KM HACIHHA [BOX Cy4YaCHMX COPTIB KO3NATHMKY CantoT i
KaBKa3bKnil 6GpaHelb LWITamamy [OCNILXKYBanu NPOTArOM TPbOX POKiB. [Mpu 3acToCyBaHHI LITaMIB
MiKpPOOpraHi3aMiB BWSBNEHO TEHAEHLiO A0 306ifblUeHHS BPOXaWHOCTI 3e/1eHOT Macu A0CnigKyBaHoi
KynbTypW.

Tabnmys
Bpoxkali 3eneHol Macu KO3NATHUKA CXiAHOro Ta BMICT Y Hiii CMpOro NpoTeiHy i a3oTy
CopT KO3M1ATHMKa CXijHOro
Canior KaBkasbKuii 6paHeLb
BapiaHT . Buict BmicT o Buict Bmict
Bpoxxait, cuporo Bpoxxait, cuporo
. asory, ; asoTy,
T/ra NnpoTeiHy, % T/ra MPOTEiHY, %
% %
Be3 iHokynsauii 3,79 19,52 1.62 4,10 20,32 1,95
LLTam
0702 3,97 20,00 1,75 4,23 21,02 2,05
0703 5,35 27,31 2,95 6,56 29,45 3,08
0706 3,85 19,89 1,80 4,44 22,03 2,12
0719 4,02 22,00 1,87 4,34 23,0 1,99
0720 5,12 24,56 2,35 5,25 24,05 2,00
0721 5,90 26,80 2,75 6,34 27,21 2,97
0722 4,02 19,85 1,78 4,69 21,45 211
159 6,03 28,05 2,98 6,49 28,00 2,87
n 4,23 21,32 2,07 5,56 23,03 2,13
n2 5,89 27,35 2,79 6,87 28,79 2,54
HIP«, 1,14 1,25

AK BMAHO 3 pe3ynbTaTtiB  Tabsumui, BUKOPUCTaHHA Yy SIKOCTI MIKPOCUMMOGIOHTIB Ans 060X copTiB
KO3MATHMKa CXigHOro wramiB Rhizobium galegae 0703, 0721, 159 i JI2 npn3BoAnMno A0 CyTTEBOro
JIOCTOBIpPHOr0 306iNbLLUEHHSI BPOXal0 3eM1eHOI Macu POCauMH, a TaKOX BMICTY Y Hili CMpOro npoTeiny i
asoTy. Tak, BpoXail 3eeHOT Macu KO3nsTHMKa cxigHoro copty CantoT ctaHoBuB 5,35-6,03 T/ra, BMIicT
cuporo npoTeiHy BignoeigHo 26,80-28,06 %. Cepea AOChifKYBaHUX LUTaMiB HaiiKpalle nposiBuB cebe
wram 159. EeKTUBHILLOW BMABMNACL IHOKYNALS HACiHHA KO3NSTHWKA copTy KaBKa3bKuWil GpaHellb.
O6pobka 3a3HayYeHMMM LWITaMamy 3abe3neynna ypoxkaid 3eneHOT Macu y mexax 6,34—6,87 T/ra, BMICT
CUPOro NpoTeiHy - 27,21-29,45% i asoty - 2,54-3,08%.

BucHoBKu

Y pesynbTaTi NPOBEAEHNX AOCNIAKEHb BU3HAYEHO LUITaMK OYNbOOYKOBMX BaKTepili, KOMMNAeMEHTapHI 10
CYYacHMX COPTIiB KO3NATHUKY CXIAHOrO0, AKi 3a eeKTUBHICTIO CMMBIOTMYHOI a3oTdikcal il nepeBaXaroTb
BUPOOHMYI WTamn Ha 15-30%, i MOXYTb BYTW 3aCTOCOBaHI y BUPOOGHULTBI.

1 byTtsuHa O.HO. BbICOKOKOHKYPEHTHbIE LUTaMMbl K/y6eHbKOBbIX 6aKTepuii - OCHOBa 3(PdeKTUBHOCTM
6rvonpenapatoB / O.FO. bytBuHa, H.3. TonkaueB, A.B. KHs3eB // Mikpob6ionoriuHunin xypHan. — 1997. —
T. 59, Ne4, — C. 123— 131.

2. Jocnexos B.A. MeToguka nonesoro onbita/ B.A. jocnexos. — M.:Konoc, 1985. — 351 c.

3.  KgiTko T.I. BaratopiuHi 6060Bi TpaBM - OCHOBa MPMPOAHOI iHTEHcMdiKaLil KOPMOBMPOBHULTBA Ta
noninLeHHs pogryocTi ipyHTY B JlicocTeny YkpaiHu / . T. KBiTko, O. M. Tkauyk, H. A. letmaH // Kopmu i
KOPMOBMPO6HULTBO.— 2012. — Bun. 73.— C. 118— 122. =

4. TleTpuyeHko B. @. HaykoBi 0CHOBM iHTeHCMMiKaLii MO/LOBOr0 KOPMOBMPOOHMLTBA B  YKpaiHi
/ B.®. MeTpuyeHko, I'. M. KsiTko, M. K. LlapeHKo. — BiHHMuA: @Ol JaHuntok B. ., 2008. — 240 c.
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EKONOTrIA

Cepepn 6aratopiuHnx 6060BMX TpaB, 0CO6/IMBE MiclLe 3aliMaE BUPOLLYYBaHHSA KO3MATHMKA CXigHOro
OGalegaorientalis L.).MopiBHSHO 3 iHWWXMK 6GaraTtopiyHumMyM 6060BMMK TpaBaMu, AaHWiA BUA Mae pafg
nepesar, fKi XapakTepu3ylTbCA [AOBrOBIYHICTIO BUKOPWUCTaHHA TPaBOCTO, PaHHIM AOCATHEHHAM
YKICHOT CTWUINOCTi, CTafOK HACIHHEBOK MPOAYKTMBHICTIO Ta BEreTaTMBHUM PO3MHOXEHHAM, 3HAYHUM
HaKOMWYeHHsIM GI0NIONIYHOro a3oTy Yy TrPyHTI. opsag 3 UMM, KO3AATHUK CXigHWIA 3a paxyHOK Aobpe
PO3BMHEHOT KOPEHEeBOI CUCTEMU MOKpaLLye (i3nKO-MexaHiuHi BAaCTUBOCTI Ta CTPYKTYpY FpyHTY, npu
LbOMY 3MeHLYeTbCA 06’€MHa Maca Ta 3pOCTae MOro MonboBa BOJIOFOEMHICTL. 3abesneyyroun
NiABULLEHHA  POAKOYOCTI  TPYHTY, KO3NATHWK € OfHMM i3 Kpawmx nonepefHuKis  4ns
CifIbCbKOrocnofapcbknx Kynbtyp [3].

Mpn opMyBaHHI YypoXKar NUCTOCTEGNOBOI MacuM i KOPEHEBOT CMCTEMW KO3NATHUK CXigHWIA
BUKOPWUCTOBYE FO/IOBHUM YMHOM aTMOCHEPHWMIA a30T 3aBASAKM CUMOGIOTWMYHIA AiSNbHOCTI 6YNb60YKOBUX
6akTepiii (Rhizobium meliloti), i 3gaTHi thikcyBaTV ynpoaoBxX Beretauii pocnMH 150-200 Kr/ra a3oTy 3
noBiTps, 3abesneyytoum npu Lbomy 30-70% ix notpebd. IHTEHCMBHE 3aCBOEHHA a30Ty Bif0OyBaeTbCA NuLLe
32 YMOBM HasBHOCTi Ha KOPEHSX BEIMKOI KifibKOCTi 6YNb0040K 3 akTUBHUMK GakTepismu. Hepigko B
FPYHTI BIACYTHI cneuudiyuHi gna gaHol KynbTypu Oynb6oukoBi 6akTepii abo ix B3arani HefocTaTHLO.
ToMmy 3a ciBOWM KO3NATHWKY CXIAHOMO Ha HOBIW AiNSHUI AN MNigCUNEHHS PO3BUTKY 6YNb604KOBUX
GakTepiil NpoBOAATL IHOKYNALIO HACiHHA npenapatamu, L0 MICTATb aKTUBHI LWTaMu 6YnbO0YKOBUX
GakTepiil, 3aaTHMX y npoueci cMM6Bio3y NPOHWMKATK Yy pu3ochepy KO3NATHWUKY i CNPUATU YTBOPEHHIO
eheKTMBHMX Oynb60YOK. pu MiHIManbHUX 3aTpaTax Ha 3aCTOCYBaHHS LMX MpenapaTiB YpoXaiHicTb
3eNeHol MacK 36inbluyeTbesd Ha 15-20% [ 1].

[na nigBuLLEHHS NPOAYKTMBHOCTI CUM6GIOTMYHOT a3oTdikcauii B arpoueHo3ax MNpoBOAUTLCA
cenekuia copTiB ana 6araTbox 0000BMX KyfibTyp i WTamiB 6yn1b004YKOBUX OaKTepiil, BPaxoByOUM
KOHKPETHI FPYHTOBO-KNIMaTU4HI i arpoTexXHiYHi YMOBM, a TaKOXX CTBOPKOKOTLCA CNPUATAMBI YMOBU ANs
e(heKTMBHOIo (PYHKLiOHYBaHHA 6060BO-pM306ianbHOro cumbiosy [6]. MpoTe, And ManonowwmnpeHot
Ky/bTypu YKpaiHu - KO3NMATHWUKY CXifHOro, fika € HaiinepCreKTUBHILIOK HeTpaguLiiHOK KOPMOBOH)
KynbTypoto JlicocTeny, Nogi6HNX A0CNiAKEHb MPAKTUUYHO He MPOBOAUNIOCH.

MeTa pocnifjkeHb - cenekuis BUPOOGHWYO-LIHHMX LWTaMiB Oynb604YKOBUX OakTepild, ouiHKa
eeKTUBHOCTI Y cucTeMi Rhizobium galegae - KO3NATHUK.

Martepian i MeToan gocnigXeHb

[LocnigxeHHs nposognnnck Bnpogoex 2011-2013 pokiB Ha cnifibHOMY AocnifHOMY nofi BiHHUUBKOrO
HaLiOHaNbHOro arpapHoro yHisepcuteTy i BiHHMUBLKOT AepXXaBHOI CinbCbKOrocnogapcbKoi AocnigHot
CTaHUii IHCTUTYTY KOopMmiB Ta cinbcbkoro rocnogapctea HAAHY y ceni ArpoHomivyHe BiHHMUbKOro
paiioHy 3a 7 KM Ha NiBAeHb Bij 06/1aCHOr0 LeHTPY MicTa BiHHUL,.

3a arporpyHTOBUM paiioHyBaHHAM [oChifgHa AiNsHKa HanexuTb A0 BiHHMLbKO-HeMUPIBCLKOTO
nigpaiioHy LleHTpafbHOro arporpyHTOBOrO panoHy, Maixe Ha MeXi 3 XMiflbHULbKO-MorpebuLLeHCLKUM
arporpyHToOBVM palioHOM, MiBHIYHOT NigNPOBIHLIT JTicocTeny npaBo6epeXxxHoro.

FPYHT Ha [OCNIAHINA AinAHLi - Cipuit NicOBUIA CepeHbOCYTNMHKOBNIA. 3a AaHUMKU arpoxXiMiuHOro
06CTEXEHHSI BMICT rymycy B OpPHOMY Liapi HWM3bKUA - 3%. BMICT nerkorigponizoBaHoro asoty (3a
KopHingom) Hu3bKuid - 7,0-8,0, pyxomoro ocdopy (3a YipikoBum) BUCOKMiA - 16,0-19,4, 06MiHHOrO
Kanito (3a YipikoBum) nigsuuieHnin - 9,5 mr/HOOr I'pyHTy.

ligponiTMyHa KUCNOTHICTb BWCOKa | cTaHOBUTb 4,32 Mr-ekB./tOOr rpyHTy. 3a 06MiHHOMO
KucnoTtHicTio pHecon. 5,0-5,4 'pyHT cepeHbOKUCANIA.

OTxKe, 'PYHT AOCNIAHOT AiNSHKM Ta Oro arpoximiyHi NMOKasHWMKW € TUNOBUMW AN AAHOT 30HW i
NpuAaTHI 419 BUPOLLYBaHHSA KO3NATHUKA CXiAHOMO Ha 3e/1IeHy Macy.

O6’eKTaMn AOCNiMKeHb CNYyryBann COPTU KO3NMATHMKA CXigHOro KaBKasbKuii 6paHelb i CantoT. Y
po60oTi BMKOpUCTOBYBa/M 7 WTaMiB Rhizobium galegae f0702, 0703, 0706, 0719, 0720, 0721, 0722) 3
HauioHanbHOT Konekuii MHY BcepociiicbKoro HaykoBO-A0CMiAHOr0 IHCTUTYTY CiflbCbKOrocnogapcbKoi
mikpob6ionorii (C.-MeTepbypr, Pocis), 1wTam 3a HOMepom 159 3 Konekuii IHCTUTYTY disionorii pocauH
i reHeTukn HAH Ykpaium i 2 3a Homepamu J1l i /12 —BugineHi Hamm 3 6ynb604OK KO3NATHUKY
BUpoLleHoro B OpaTiBCbKOMY paiioHi BiHHMLbKOT 061acTi.

O6nikoBa nnoula AinsaHknM 10 M2 NOBTOPHICTb gocnigy 4-x KpaTtHa. CTaTUCTUYHY 06pOBKY AaHUX
NPOBOAWAN 3a AONOMOrol AucnepciiHoro aHanisy 3a 6.0.docnexosum [2],
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JI.B. Kupunenko, O H. WkaTyna

BMHHMLLKMVI HaLI'MOHaanbIVI arpapru‘/'l YHUBEPCUTET, YKpaVIHa

3PPEKTVBHOCTb CUMBMOTUYECKOI A3OTOUKCALNW B ATPOLIEHO3AX
KO3NATHUNKA BOCTOYHOI'O

B CTaTbeo6O0O6LLatOTCA [aHHble WCCMeA0BaHUMA MO B3aWMOAEACTBMIO AKTUBHBLIX LITAMMOB K/y6eHbKOBbIX
OakTepuii Rhizobium galegae C pa3MYHbIMK COPTaMM KO3NATHMKA. Ha OCHOBe pe3ynbTaTOBMOMEBbIX
3KCMEPUMEHTOB C AeCATbIO MCCnefyembiMy WTaMMamy Rhizobium galegae oTo6paHo 4eTbipe - 0703, 0721,
159 n /12, KoTopble (hopMUPYIOT 3PDEKTUBHBIA CUMOKMO3 CO BCEMM WCCNEAYEMbIMA COPTaMU KO3NATHUKA.
YCTaHOBNEeHO, 4TO npefnoceBHas 06paboTKa CeMsH [aHHbIMW LUTaMMaMu  aKTUBU3MPYET YCBOEHUE
MOJIEKY/IIPHOTO a30Ta 1 06ecneyrBaeT MOBbILLIEHNE YPOXKAWHOCTY 3e/1eHOI MAacChl PACTEHWI KO3NATHMKA.

Kntouesble cnoea: Rhizobiumgalegae-, kK03n1ATHMK, CMMBMOTUYECKas cucTema, asoTdukcayms, Wramm

L.V. Kirilenko, J.M. Shkatula
Vinnytsia National Agrarian University, Ukraine

THE EFFICIENCY OF SYMBIOTIC NITROGEN FIXATION IN THE AGROCENOSIS GALEGAE
ORIENTALIS

The article summarized data from studies on the interaction of active strains of nodule bacteria Rhizobium
galegae with different varieties of Galegaeorientalis. On the basis of field experiments with ten strains of
Rhizobiumgalegae researched selected four - 0703, 0721, 159 and A2, which form an effective symbiosis with
all the studied varieties Galegaeorientalis. Found, that pre-sowing seed these strains activates the absorption of
molecular nitrogen and increase the of green plants of Galegaeorientalis.

Keywords: Rhizobium galegae, Galegaeorientalis, asymbiotic system, nitrogenfixation, the strain
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IHCTUTYT (hisionorii pocnuH i reHeTukn HAH YkpaiHu
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OCOBJIMBOCTI ®YHKUIOHYBAHHA COEBO-PU3OBIAJIbBHNX
CUMBIO3IB 3A IHTPOAYKLUIT PU3OBAKTEPI HA HACIHHA

Y BereTauiliHux ymoBax A0CAiAKyBanu HiTPOreHasHy akTUBHICTb KOpPeHeBUX OYynbOOYOK COT MPOTAroM
BereTauii poc/MH 3a YMOB KOMMJEKCHOI 6aKTepu3auii HaCiHHA KOMMO3MLUiMK CNeuugiuHnX pocnuHi-
Xa3siHy pun306iil Ta Aia3oTpodiB poaiB Azotobacter i Enterobacter. BusiBneHo nepeBarn y epeKTUBHOCTI
AiT KOMNAEeKCHOT iHOKYNAUiT WoAo (hyHKLiOHabHOT 34aTHOCTI KOpeHeBUX Oynb6o4voK i (hopMyBaHHSA
BereTaTMBHOT Macl poCIMHaMM NOPIBHAHO 3 TPaAMLiiHOK GaKTepm3alieto HaCiHHA prU30Gismu.

KntoyoBi cnosa: cos, 6ynbboukoBi 6akTepii, asoTobakTep, eHTepobakTep, KOMMAeKCHa 6akTepusauis,
HiTporeHasHa akTUBHICTb
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