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BILJIUB I'EPBILUAY IMIJA3OJIHOHOBOI I'PYIIN HA
CTAH I'PYHTOBOI MIKPOBIOTH ITPU BUPOILIIYBAHHI
COHAIIHUKA HA BOT'API
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Incmumym onivinux kynomyp HAAH

Y cratTi HaBeAeHO pe3ynbTaTM BUBYEHHSI BNAUBY Pi3HUX KOHUEHTpauin
rep6iunay €Bpo-nanTHiHr Mnroc Ha arpoeKkonoriyHum cTaH i MikpobionoriyHi
MOKa3HUKN I'PYHTY arpoueHOo3iB COHAWHUKY. 3a pe3ynbTataMun AOCHiAXKEeHb
BCTAaHOBINIEHO 3HWXKEHHS1 3aranbHOi YMCEeNnbLHOCTIi OCHOBHUX €KOrloro-
TpohiyHMX rpyn MIKPOOpPraHi3amiB y KOPEHeBiN 30Hi COHSILUHMKaA nicns
06po6ku repGiumgom 3 posorw 1,2 n/ra B 1,2-1,3 pa3u NOpiBHAHO 3
KOHTponem, Ta B 1,4-1,5 pa3u 3 posor 2,5 n/ra. BctaHoBneHa TeHAeHUisA
3pocTaHHA B 2 pa3u KoediuieHTiB onirotpodHocTi Ta negoTpodHocCT 3i
36inbWeHHAM [o3u  rep6iumay. BusiBneHo 3HWXKEHHA  3aranbHOI
YynucenbHOCTI MiKpocKkoniYHMX rpubiB nig BnnuBom rep6iunay y 2,0-2,9 paswu.
Mpu ubomy, mikpocpnopa pusoccepmn COHsILLHMKA Y NOPIBHSAHHI 3 'PYHTOM
MiXpsib xapakTepusyBanacs 6inbLoto iX KinbKicTo.

Knrouoei crnosa: coHsAIHMK, TepOillUui, IPYHT, pu3ochepa, MDKPAIIL, Mikpoduiopa,
OakTepisi, MIKpOCKOITIYHU TpHO.

Bcmyn

CyuacHi TexHOJNOril BUPOIIYBaHHS COHSIIHHKA IependavaroTb CTBOPEHHS
ONTHMAJLHAX YMOB PO3BHUTKY POCIWH BOpPOJOBX Bereralii. OOpoOITOK IpYHTY €
BaYXJIMBOIO YMOBOIO JUISl BHPOIIYBaHHS IOJNLOBUX KYJIBTYp, aJKe pallioHaTIbHUH
00pOoOITOK 31aTHUH MIIBUIIUTH BPOXKAHHICTh KyIbTyp He Ha oauH pik (Tkamiu 2014).
OnHuM 3 HaWOUTBIIUX HEraTUBHUX (PaKTOpiB, MO 3HUXKYIOTh (PEKTUBHICTH 3aXOJIiB,
CIIPSIMOBAHUX Ha MiJBUIICHHS BPOXaWHOCTI COHSIIHUKY, BBAXKAETHCS 3a0yp’ THEHICTh
nociBiB (Poliakov et al. 2015). Bukopucranus repOillu1iB 3Ha4HO 3MEHIIYE KUTBKICTh
Oyp[/sHIB Ta CIIpUsi€ MOBHOIIIHHOMY POCTY Ta po3BUTKY pociuH (Tkania 2014).

€Bpo-naittHinr Ilmoc — repOinua, SKUH 3HHIYE IIUPOKUH  CHEKTP
OTHOJOJBHUX Ta JBOMOJBHUX Oyp’SHIB, BKIIOYAIOYM HAWOUIBII MpOOIeMHI —
amMOpo3ito, BOBUOK, 0coT. [Ipenapat fie uepe3 nucts Ta rpyHT. [IpenapatuBaa gopma
SIBJISE COOOI0 BOJHHUI PO3YMH, IIIOYMMHM PEUOBMHAMHM SIKOTO € imaszamip (7,5 r/m) Ta
iMazamokc (16,5 /1), sIKi TOTJIMHAIOTHCS Yepe3 JIUCTS Ta MPOHUKAIOTH Yepe3 KOPEHEBY
cucremy. IlepecyBarounce Kcniaemoro i (proemMoro, BOHM JIIOTh SIK iHTiIOITOp €H3UMY
aIleTOr1IPOKCHAIIHICHHTA3H, a00 alleTONaKTaTCHHTa3u. EH3UM KaTanizye yTBOpEHHS
aMIHOKHCIIOT JISUIIMHY, BaNiHy, 130JICHIIMHY, TOMY IPUTHIYEHHS il hepMEHTY Crpusie
3HMKCHHIO CHHTE3y aMiHOKHCIOT Ta 3arubeni OypllsHiB. Posknamanus mpemapary B
IpYHTI BiiOyBaeThcsa Mikpobionoriuno (Pekomennanmu, 2017).

MikpoOoiieHo3: TPYHTY BilirpaloTh 3HAYHY POJIb Y KUTTEMISUITBHOCTI POCIUH,
OCKUTBKH BOHHM 3JIaTHI MepepoOsaTH HeoOXiIHI opraHiuHi peYOBHHHU ISl POCTY POCIUH
(Tkacz and Poole 2015). [TpoTe B3aeMozist MiKpOOiB 1 POCIIMH HE 3aBXKIH 3BOIUTHCS JI0
TpodiyHMX (yHKIIH. Y 0araTh0X BHIAJKaX BOHA OOYMOBIIIOETHCS META0OTIYHUMU
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3B’SI3KAMH, OIOCEPEAKOBAHUMH  (Pi310JIOTIYHO aKTHBHUMH  PEUYOBHHAMH, IO
MPOIYKYIOTHCS MIKpPOOPTaHi3MaMH 1 BIUITMBAIOTh HA PICT POCITHH.

[Mectuiuam, sKi BUKOPHCTOBYIOTHCS ISl 3aXUCTY KYyJIbTYp, MaroTh
HEOJIHO3HAYHUI BIUIMB Ha MiKpobOioTy. Peakiiss MikpoOiomeHO3y 3aJeXHUTh Bif
XIMIYHOTO CKIIaAy TWECTHIMIY, IPYHTOBO-KIIMAaTHYHHX YMOB Tompo. Jluime neski
MECTUIMIN MOXKYTh IIBHJIKO IEPETBOPIOBATHCS HA MEHII TOKCHYHI CIONYKH, 1HIII 3K
AKyMYJIIOIOTBCSI B IPYHTI, OCOOJIMBO MPH MOCTIHHOMY BUKOPHUCTaHHI OJHHMX 1 THX XK€
npernapatiB. Take HAKOMUYECHHS MECTHIIMIIB MPU3BOAUTH JI0 3MCHIIICHHS BPOXKAMHOCTI
KyJIBTYp, OCKUIBKM Mae Oe3nocepeiHid BIUIMB Ha poaloumid map rpyHTy. [eski
MIKpOOPTaHi3MH 31aTHI YTHIII3yBaTH TMEBHI XiMiYHI CIIONYKH, SIKi BXOAATH JO CKIATy
repOinuaiB. Cepen JecTpykTopiB iMo3aMokcy Oynmu  Bigmiueni Bacillus — sp.,
Pseudomonas sp., Alcaligenes sp., CTIHKICTh 10 KJIOMa30HY BiaMiueHo y Pseudomonas

sp., Streptomyces sp. 1a Bacillus sp., no riipocary — y Bacillus sp. 1 Arthrobacter sp,
10 2,4-nuxnopdeHoKCHOnTOBOl KUCIOTH — Y Bacillus sp. Ta Streptomyces sp. (BpoBko
Ta in. 2018).

Psnom aBTOpiB BCTAaHOBJIEHO HETATHMBHUN BIUIMB Ha OIOJNOTiYHI MOKa3HUKH
IPYHTY, BKIIOYalOYM TOKCUYHICTh, YMCENBHICTh MIKpOOPTaHi3MiB OCHOBHHX €KOJIOTO-
TpodiuHUX Tpyn, Oiomacy, AMXaHHS NpH il TepOiluay Ha OCHOBI iMa3aMOKCy Ta
KJIOMa30Hy Ha MpPHUKIaai BHpOIlyBaHHS coi. I[lpu 1boMy OYyB BCTaHOBJICHHIA
HEraTHMBHUN BIUIMB Ha IPYHTOBY MIKpOOIOTY uepe3 MOPYIICHHS B3a€MO3B’SI3KiB

0iomeHo03y, HACHIIKOM YOro cTaja 3MiHa poatodocti rpyHTy (BpoBko Ta iH. 2016).

Meror HalmMX JOCTiKeHb Oyio 3[/scyBaHHS BIUIMBY Pi3HHUX KOHIICHTpAIlii
npenapaty €spo-nmaiTHiHr [Imfoc Ha craH TpyHTOBOI MIKpOOIOTH arporeHo3iB
COHSIITHHMKA TPH BUPOIIyBaHHI foro Ha dorapi.

Mamepianu ma memoou 00cnioricens

Jocnimkenns: mpoBogmmnchk y 2017-2018 pokax. 3pasku IpyHTY OIS aHAI3Y
BimOupanu 3 puzochepr POCIHH 1 IPYHTY MIKPAIb Y KiHIIl Bereramii COHSIIHHMKY 3a
BapiaHTamu: 1 — KOHTPOJb (IPYHT 03 BHECEHHS repOinuay), 2 — pusochepHuid IpyHT
micist 00poOKky mpenapaTtoM (1no3a BHeceHHs 1,2 ja/ra); 3 — rpyHT Mikpsap (1,2 a/ra);
4 — puzochepHuii rpyHT (2,5 n/ra); 5 — ipyHT MbKpsas (2,5 n/ra). Tepmin 00poOku — 2-
4 mapu CIpaBXHiX JIMCTKIB COHSIIHHKA.

Hdnst  o0miKy  YHCENBHOCTI ~ OCHOBHHUX  €KOJOTO-TpOQIYHHUX TPyl
MIKpOOPTaHi3MiB BUKOPHCTOBYBAIH ONTUMAIIBHI cepeIOBUINA: JJIsi aMOHI(iKaTopiB —
M’sico-nientoHHu# arap (MITA), ans Gaktepiid, M0 YTHI3YIOTh MiHEpaJIbHI CIOITYKH
a30Ty — Kpoxmanb-amiaunuii arap (KAA), mis onirorpodis — rpynrosuit arap (I'A),
st oniro”itpoginie — romomuuii arap ([CA); st Gakrepii pomy Azotobacter —
cepenoBuiie Embi; s MIKpOCKOMIUYHUX TpHOIB BHUKOPHCTOBYBAIM CEPEAOBUILE
Yamneka-/lokca 3 caxaposoto (HA). TpusamicTs KynbTHBYBaHHs OakTepii — 3-5 ni0,
rpubiB 7-14 ni6 3a Temmeparypu 28°C. IloBTOpHICTH mOCTiAy — II’SITHpa30Ba.
UmncenpHICTh MIKPOOPTaHi3MiB, II0 BHUPOCIH, BHPa)KaU B KOJIOHIE yTBOPIOBAIBHUX
omuauIx (KYQO) y 1 rpami moBiTpsSHO CcyXoro IpyHTY; KUIbKICTH OakTepiil pomy
Azotobacter Bu3Hauamm 3a % 0o0OpOCTaHHS I'PYHTOBHX IPyI04YOK Ha cepemoBuili Emoi.

Jlnst OLIHKK aKTUBHOCTI MIKpOOIONOTIYHUX TPOIECiB, MO MPOTIKAIOTh Y
JOCIIDKYBAaHUX ~ TPYHTaX,  BHKOPHUCTOBYBaJdM  KoeQillieHTH:  MiHepai3ailii-
immoOinizamii  (C,;), SKHA pO3paxOByBaJIM 3a CHIBBIIHONIEHHSM  KUTBKOCTI
MIKpOOpraHi3MiB, IO 3aCBOIOIOTH MiHepanbHUH 1 opraniuHuid azor (KAA/MIIA);
omirorpodHocTi (Copnir) — 32 BITHOIICHHSM KUTBKOCT1 ONIrOTpodiB, IO POCTYTh Ha
OIIHUX CepeloBHINAX, 10 CyMapHOI uHcenbHOCTI Oaktepii Ha KAA 1 MIIA;
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nenotpodHOCTi (Cpey) — 32 CHIBBIAHOIIECHHSIM MIKPOOPTaHi3MiB Ha IPYHTOBOMY arapi
10 KiIBKOCTi MIiKpOOpraHi3MiB, 10 BHPOCIM Ha M’sconentoHHomy arapi (IA/MIIA)
(Metonpr ... 1991).

CratucTruHy OOpOOKY OTpUMaHHMX JaHWX MPOBOAWIM 3 BHKOPHUCTAHHSIM
MaKeTy MpUKJIaAHUX mporpaM Microsoft Excel 2013.

Pe3ynomamu docnioxcenb ma ixHe 002060peHHA

[NopiBHAMBHMIA aHaNi3 KUTBKICHUX XapaKTePHCTHK MIKPOOHHX KOMILIEKCIB
KOPEHEBOI 30HM COHSIIHHKA, III0 BUPOIIYBaBCSA y CTalllOHAPHOMY IHQEKIIHHOMY
poscanuuky IHctuTyty omiiHuX Kyaetyp HAAH VYkpainu, mnmokasaB JOCTOBIpHI
BIIMIHHOCTI YHCEIBHOCTI OCHOBHHX €KOJOrO-TpOQIYHMUX Tpym OakTepialbHOI
MIKpO(JIOpH BiJl KOHTPOJIO B 3aJIEKHOCTI BiJ 03U repoinumy €epo-JladtHinr [Tooc
(tadm. 1). Tak, 3arajibHa YMCENBbHICTH OAaKTEPii B pU30c(epi KOHTPOIBHUX pociuH (0e3
00poOku repOinumom) cranopmna 12,82 mua. KYO/r rpynry. Ilicns oOpoOku
mpenapaTtoM 3 o300 1,2 n/ra 3araibHa KUTBKICTh OakTepianbHoi Mikpodiopu B
pusocdepi COHSAIIHMKA W MDKPSAIIAX CTaHOBMIIA BianoBimHo 9,99 1 8,92 mun. KYO/r
rpyHTy. HaiiMeHII uncensHIMH OyITM MiKpOOOIIEHO3H, 110 ChOpMYBaIIUCS B pr3ocdepi
W MDKpSIASX pH o0poOIli repOinumaoM 3 go3o0t0 2,5 yi/ra — 6,92 1 5,52 mun. KYO/r
IpyHTY. Y IIJIOMY, 3arajibHa YMCEIbHICTh OaKTepiaibHOT MIKPO(IOPH KOPEHEBOT 30HH
COHSIIHMKA TICIsl 00poOKHU repOinuaoM 3 103010 1,2 ni/ra 3umwkyBanack y 1,2—1,3 paszu
MOPIBHSIHO 3 KOHTPOJIEM, a y BapiaHTi 3 103010 npenapary 2,5 n/ra —y 1,4-1,5 pasu.

Taomus 1
YncenbHicTh 0aKkTepiil pi3HUX eK0JI0r0-TPO(pIYHUX IPYII, BUALJIEHUX 3 IPYHTY
arpoueHo3iB COHSIIHNKA

YucenbHicTs 0akTepii, MitH. KYO / T rpyHTY
30Ha KOpeHs aMoHi(i- MIKpOOpraHi3Mu, o | omirorpodu neaoTpodu
KaTopu YTUII3YIOTh
MiHEepaJIbHUH a30T
Kontpons
Puzocdepa 1,67+0,10 8,93+1,22 0,73+0,08 1,49+0,1
€spo-Jlaiithinr [lmtoc (1,2 n/ra)

Puzocdepa 1,40+0,17 6,93+0,82 0,34+0,07* 1,32+0,11
Mixkpsus 1,32+0,03 6,10+1,11 0,59+0,04 0,91+0,22
€Bpo-Jlatituinr [Totoc (2,5 ni/ra)

Puzocdepa 1,20+0,06* 4,19+0,43* 0,30+0,04* 1,23+0,03
Mixkpsoas | 1,08+0,04* 2,93+0,15%* 0,35+0,02* 1,16+0,13

[MpumiTka. * — BIMMIHHOCTI Bi/i KOHTPOIIO CYTTEBI TipH p > 0,95

Hamu BcraHoBileHa 3arajibHa TEHJICHIIISI 3HM)KEHHS YHMCENBHOCTI OCHOBHHX
EKOJIOrO-TPOIUHNX TPyl OakTepialbHUX MIKPOOPTraHi3MIB 31 3pOCTaHHSIM JIO3U
npenapary. Tak, YHCENBbHICTh aMOHI(IKATOpPIiB y KOpPEHEBill 30HI COHAIIHUKY 0e3
00po0OKH TepOinuaoM (KOHTpOoib) ctanoBmia 1,67 mia. KYO/r rpyHTy 1 mepeBuIyBaia
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MMOKAa3HUKH JOCIIIHUX BapiaHTiB y 1,3 pas3u (mo3a 1,2 n/ra) i B 1,5 pasu (mo3a 2,5 yi/ra).
UucenpHICTh MIKPOOpPraHi3MiB, IO YTHII3YIOTh MiHepaiabHHi a3orT (Ha KAA), y
pu3ocdepi Ta MIKPSIISIX 3HHKYBAIACH MIOPIBHSIHO 3 KOHTpOieM BiamoBinHo B 1,3 1 1,5
pasu (mo3a 1,2 n/ra) Ta B 2 13 pasu (no3a 2,5 n/ra).

KinbkicHi Moka3HUKH OaKTepiaabHOI MIKPOQIIOPH, 110 BUPOCIA HA IPYHTOBOMY
arapi (I'A), Manu TEHACHIIIIO 0 3HMWKEHHS B 1,7—2,5 MOPIBHSHO 3 KOHTPOJIEM, aJie, CIij
3a3HAYMTH, [0 YUCENbHICTh OaKTepili y pu3ocdepi COHAINIHMKA B yCIX BapiaHTax Oyia
HWKYOIO TOPIBHSHO 3 TPYHTOM MiXpsiab. UncenbHICTh omirorpodis, mo BHPOCITH HA
TOJIOZIHOMY arapi, Oyiia JIOCHTh BUCOKOIO 1 JJOCTOBIPHO HE BiJPi3HSIACH BiJl KOHTPOIIO.
Bukmtouennsm Oynu 3paskd IpYHTY MIKpsabp (mo3a 2,5 /ra), Jie YUCEIBHICTb
Mikpoduopu Oyna menme B 1,3-1,5 pasu HiK y iHmMX BapiaHtax i B 1,6 pasm
MOPIBHSIHO 3 KOHTPOJIEM.

HaiiMenmia uyucenbHICTh OakTepiit pomy Azotobacter Oyna BimMmideHa Yy
koHTpom (21 % oOpociuX TIPYHTOBHX TPYAOUOK), TOAI SIK y JOCHiAl Bimmidamacs
TEHJICHIIISA JI0 3pOCTAaHHS IbOr0 MOKa3HUKa. Tak, mpu o0poOIli repOiruaoM no3ot0 1,2
Ji/Ta YUCEIBHICTh OakTepid y pu3ocdepi Ta B MDKPSAIIAX CTAHOBHIIA BIAIOBIIHO 62 % 1
51 %, 10 mepeBUIIyBall0 TOKAa3HUKH KOHTpOIO Maibke B 3 i 2,4 pasu. llpu
MIJBUIICHHI 103U BHECEHHS repOiluay YMCeNbHICTh OaKkTepiit Azotobacter ctaHoBHIIA
BignoBiaHO 48 1 39 % (puc. 1).

HHE
=

Kompoin 1.2 nra 23nTa
Hapearm

BiFinocdepa  OMUoEpaLaa

Puc. 1. YnceabHicTb 6akTepiii poay Azotobacter (KibKicTh 00pocanx
TPyA040K, %)

3araiibHa YHCENBHICTh MIKPOCKOMIUYHUX TpuOIB y pu3ocdepi KOHTPOIBHUX
pociuH Oyna B 2,3 pasu Ouiblie, HDK y IPYHTI MDKPSIb COHSIIHHUKA TPH 0OpoOIi
repOinumoM y m03i 1,2 a/ra. O06poOka mpemapaToM 3 103010 2,5 Ji/ra mpu3Bena Jo
OUTBIIOrO 3HIKEHHS YKcebHOCTI TprOiB. Tak, KUIbKICHI MOKa3HUKH B KOHTPOII OyiH
Oinpmmu B 2,0 1 2,9 pa3iB 3a Ti cami NMOKa3HUKH BiJMOBIIHO B pu3ochepi pociuH i
IPYHTI MIKPSIH (pHC. 2).
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Puc. 2. 3araabHa yuceJbHiCTH KOJIOHIN rpuiB Ha cepenoBumi Yaneka-/loxca

[IpoBenennii HaMu aHaITi3 aKTHBHOCTI O10JIOTTYHUX TMPOIIECiB, IO MPOTIKAIOThH
y IOCTIPKYBaHUX IPYHTax, 32 PO3paxoBaHMMM Koe(il[leHTaMH MOKa3aB BiIMIHHOCTI
MIKpOOIOJIOTIYHUX TOKAa3HUKIB B pu3ocdepi COHSIIHUKA M TPYHTI MIKpSOh TpU
00poOIi pi3HUMH J03aMu repOiuay. Sk cBimuaTh AaHi Tabmauil 2, MiKpoOioJoridHa
aKTHBHICTb TPYHTY 3HWKYBAJIacs 31 3pOCTaHHAM JIo3H npenapaty. Ciij 3a3Ha4UTH, 0
B pu3ocdepi pocivMH Tpollecd MiHepamizanii BiOyBaJMCh OUIBII AKTUBHO, IO
BIIOMBAJIOCH HAa  3HAYEHHAX KOCQIIIEHTIB  MiHepamizamii-iMMoOiuTi3alii, sKi
nepeBHIyBay B 1,3 pa3u MOKa3HUKU IPYHTY MIKPSIIIb.

Taomumg 2

Mikpo0ioJioriyHi NOKa3HMKHU IPYHTY arpoueHo3iB COHANIHMKA 3a Jii pi3HUX 103
repoinuay €spo-Jaiitninr Ilioc

(2017 p.)
Bapiant Koedimieatn
(nosa JoHa KOpert | mincpanisauii- omirorpodHocTi | TenoTpodHOCTI
npenapary) IMMOOLTI3aii p AOTP
KonTpoins Puzocdepa 5,35 0,14 0,44
€spo-JlaiiTHIHT | Pusocdepa 4,95 0,16 0,24
IImroc -
(1’2 H/Fa) Ml)KpHI[Z[}I 4,64 0,12 0,45
€spo-JlaiiTHinr | Pusochepa 3,49 0,22 0,25
IImroc -
(2’5 H/Fa) Ml)KpH]II[ﬂ 2,71 0,30 0,32
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[Ipo HacWYeHHS TPYHTY JIETKOJOCTYITHUMH CITOTyKaMH MIHEpaJIbHOTO a30Ty 3i
3pOCTaHHAM KOHIIGHTpAIIil repOinuIy cBimyaTh OUTBII BUCOKI 3Ha4YEHHS KoedillieHTIB
omirorpodHocTi (Comr = 0,22-0,3), sIKi mepeBHUILyBaIn Maike B 2 pasd MOKa3HUKH 5K
pusochepu 1 Mbkpsaas 3a 1034 1,2 j1/ra, Tak 1 KOHTPOIO (Coyir, =0,14).

Koedirientn mnenorpodHOCTi, sKi BiIOMBAIOTh MBHAKICTh PO3KJIaJaHHS
TYMYCY 1 CIIOKMBaHHS (PYJIbBOKHCIIOT, 3HHKYBAIHUCH B pU30cdepi JOCTHiTHUX POCIUH
COHSIIIHMKA MaiXe B 2 pa3u MOPIBHSHO SIK i3 KOHTPOJIEM, TaK 1 3 TPYHTOM MiKpSIb,
IO CBIIYATH MNP0 YHOBUIBHEHHS TIPOIECIB PO3KIAJNAaHHI TYMYCYy aBTOXTOHHOIO
MikpodIIoporo.

TakuMm 4YMHOM, BCTAHOBIICHA 3arajibHa TEHJCHINS 3HIKCHHS YUCEITbHOCTI
OCHOBHHUX EKOJIOTO-TPO(IUYHUX TPYN MIKpOOPTaHi3MiB 3i 3pOCTaHHSM JIO3H Ipernapary.
Mikpo0ionoriuni koeQillieHTH, SKi BiOOpaxarTh (QYHKIIOHAIGHY aKTUBHICTh
Mikpodiopu (roedimieHTH OJIIrOTPOGHOCTI, MiHepaJi3alii-iMmMo0iizarii,
MeA0TPOPHOCTI), CBIUATH MPO 3MIiHM Oi10JIOTIYHOI aKTUBHOCTI IPYHTOBOI MiKpOo(IopH
mig BIIMBOM TepOinuay €spo-Jladthinr [lnroc, 1m0 mpu3BOAUTH 1O IOTIPIICHHS
arpoeKOIOriYHOTO CTaHy JOCTIKYBAaHUX IPYHTIB.

Bucnoeku

BcranoBnena 3aranbHa TEHJICHIIIS 3HIKEHHS YHCELHOCTI OCHOBHHX EKOJIOTO-
TpoQIUHUX Tpym OakTepiaIbHUX MIKpOOPTaHi3MiB 31 3pOCTaHHSAM 03U TepOiluay
iMimazomiHnoBoi rpynu: amonidikatopie 'y 1,3-1,5 pasu, Mikpooprasiamis, o
YTHII3YIOTh Opraiiuauii azor — y 1,5-3 pasu, nemorpodie — y 1,7-2,5 pasm,
omirorpo¢is —y 1,3-1,5 pazu.

BusiBneno, mo Ha (oHI 3HWKEHHS 3aralilbHOI YMCENBHOCTI MiKPOCKOMIYHHX
rpubiB mij BIUTMBOM repoinuay y 2,0-2,9 pasu, mikpodiopa puzochepr COHANIHHKA
XapakTepu3yBajiacsi OUIBIIOK TX KIUIBKICTIO, HDK TIPYHT MDKPSAAb, 10, BOYCBHUIb,
00YMOBIICHO Crelnu(IYHUMH KOPEHEBUMH €KCyJaTaMH PpOCIWH COHSIIHUKY, SIKi
MiATPUMYIOTh JKATTEISUTBHICTS TIEBHUX MIKPOOHUX yIPYITyBaHb.

PospaxoBani koedimieHTH, siKi BimoOpaxkaroTh (YHKIIOHAIbHY aKTUBHICTBH
MiKpodIIopH (koedirienTH omirorpoHoCT, MiHepatizalii-iMmMo0imizarii,
nenoTpodHOCTi), CBiqUaTh NPO 3HAYHMK HETaTUBHHIA BIUIMB repOinuay €Bpo-
Jlatitrinr Ilmtoc Ha Gi0JIOTIYHY aKTHBHICT IPYHTOBOT MIKPOQIIOpH.

ABTOpH BHCIIOBJIIOIOTh TOJSIKY CIHIBPOOITHMKAM JjabopaTopii IMyHITETY
Incrutyry omiiiHux Kynbtyp HAAH 3a MOXIHMBICTH B3SITTS 3pasKiB IPYHTY IS
MPOBENICHHS MiKPOOi0OIOTiYHOT OIIHKH.
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BJIMSTHUE I'EPEUIIVJIA UMHUJIA30JIMHOHOBOM I'PYIIIIBI HA
COCTOSHHUE MUKPOBUOTHI I1PU BBIPAIIIUBAHUUN
MNOJACOJHEYHUKA HA BOT'APE

H.H. Kocnoqemco], B.A. JIax"?

1 o .~
3anoposicckuli HaYUOHATLHBIY YHUGEPCUTNEM
2
Hnemumym macauunvix kynomyp HAAH

B craTtbe npuBefeHbl pe3ynbTaTbl U3Yy4YeHUA BIIUAHUA pPa3HbIX
KOHUEeHTpauuin rep6uumaa EBpo-naWTHuMHr TMnioc Ha arpoakonoruyeckoe
COCTOSlHME WU MUKpOOMONOrMyeckme mMokasaTenIu MNOYB arpoLieHo30B
nopconHeyHuka. Pe3ynbTatamMum uccrnefaoBaHW YCTaHOBIIEHO CHMWXKeHue
obLwen YUCINEHHOCTHN OCHOBHbIX 3KONoro-Tpocuyeckmnx rpynn
MMUKPOOPraHU3MOB B KOPHEBOW 30He MOACOSIHeYHUKa nocne ob6paboTku
repébuumpom c nosomn 1,2 n/ra B 1,2-1,3 pasa No cpaBHEHUIO C KOHTPONEM U B
1,4-1,5 pa3a ¢ po3om 2,5 n/ra. YctaHOBnNeHa TeHAeHUUs Bo3pacTaHus B 2
pa3a koachdpu1unMeHTOB onurotpopHOCTN U NegoTpoPHOCTU C YBeNTUYEHUEM
[o3bl rep6uumpa. BbisiBneHo CHWXeHue oowwen YUCIIeHHOCTU
MMKPOCKONUYECKUX rpuboB noa BnusiHnem repbuumpa B 1,3-2,9 pasa. Mpum
aToM, MuKodnopa pusoccepbl NOACONIHEYHUKA MO CPaBHEHUIO C MOYBOM
MeXaypaaun xapaktepusoBanach UX 6osblueil YACNEHHOCTLHO.

Knioueevie cnoga: TONCONHEUHUK, TepOMIUA, MO4YBa, pu3ochepa, MeXIypsaibe,
MUKpodJIiopa, GakTepus, MUKPOCKOIUYECKUH TpHO.
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THE EFFECT OF HERBICIDE OF IMIDAZOLINONE GROUP ON
THE STATE OF MICROBIOTES WHEN SUNFLOWER IS GROWING
AT DRY LAND

N.L Kostyuchenkol, V.A. Lyakhl’2

'Zaporozhye National University
*Institute of oilseed crops NAAS

Modern sunflower cultivation technologies provide for the creation
of optimal conditions for the development of plants during vegetation. One
of the biggest negative factors that reduce the effectiveness of measures
aimed at increasing the yield of sunflower is considered to be infested
crops. The use of herbicides greatly reduces the amount of weeds and
contributes to the full growth and development of plants.

Euro Lightning Plus is a herbicide that destroys a wide range of
monocotyledonous and dicotyledonous weeds, including the most
problematic - ambrosia, broomrape, sow thistle. The herbicide acts through
the leaves and the soil. The decomposition of the agent in the soil occurs
microbiologically.

The purpose of our study was to find out the effects of various
concentrations of Euro Lightning Plus on the condition of the soil
microbiota of sunflower agrocenoses when grown on bog.

Samples of soil for analysis were taken from the rhizosphere of
plants and inter-row soil at the end of the sunflower vegetation by variants:
1 - control (soil without application of the herbicide), 2 - rhizosphere soil
after treatment with the preparation (dose of 1.2 | / ha); 3 - the soil between
rows (1,2 1 / ha); 4 - rhizosphere soil (2.5 1/ ha); 5 - the soil between rows (2.5
1/ ha).

To account for the number of major ecological and trophic groups
of microorganisms, optimal media were used. Duration of cultivation of
bacteria - 3-5 days, microscopic fungi - 7-14 days at a temperature of 28°C.
Repeatability of the experiment is five-time. The number of grown
microorganisms was expressed in colony forming units (CFU) in 1 gram of
air-dry soil. The number of bacteria of the genus Azotobacter was
determined by the percentage of clumping of soil lumps on the Ashby
environment.

To evaluate the activity of microbiological processes occurring in
the studied soils, the coefficients were used: mineralization-immobilization
(Cmi), oligotrophy (Coiig.), pedotrophy (Cped.)-

The analysis of the total number of colonies grown on Petri dishes
showed the dependence of the number of bacteria and fungi on the dose of
the agent. Thus, the total number of bacteria and actinomycetes in the
control in 1,3-2 times exceeded the amount of microflora in experimental
variants and amounted to 12,83 million CFU / g soil. The amount of bacterial
microflora in the rhizosphere of plants was almost 1.5 times higher than the
values of inter-row soil and amounted to a dose of 1.2 liters per hectare -
9.99 and 8.94 million CFU / g of soil, with a dose of 2.5 liters / ha - 6,8 and
6,03 million CFU / g of soil, respectively. The number of bacteria of the
genus Azotobacter in the Ashby environment was reduced correspondingly
with the increase in the dose of the drug and was respectively in the
rhizosphere and the soil between rows 62,0 and 51,0 % of the fouling of soil
lumps (dose of herbicide 1,2 | / ha) and 48,0 and 39,0 % (dose of herbicide
2.51/ ha).

The total number of microscopic fungi in the rhizosphere of control
plants was 2.0 times higher than in the soil between rows of the sunflower
when treated with a herbicide at a dose of 1.2 1 / ha. Treatment with a dose of
2.51/ ha has led to a decrease in the number of microscopic fungi. Thus, the
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quantitative indicators in the control were higher at 2.0 and 2.9 for the same
indices, respectively, in the rhizosphere of plants and the soil between rows.

Our analysis of the activity of biological processes occurring in the
studied soils, according to the calculated coefficients, showed differences in
the microbiological parameters in the sunflower rhizosphere and the soil
between rows in the treatment of different herbicide doses. Microbiological
activity of the soil decreased with increasing dose of the herbicide. It should
be noted that in the rhizosphere of the plants mineralization processes took
place more actively, which was reflected in the values of mineralization-
immobilization coefficients, which exceeded the values of the inter-row soil
in 1,3 times.

It was established that higher values of pedotrophy coefficients
were in the soil between rows (Cpes. = 0.45 and 0.32) compared to
rhizospheric soils (Cpeq. = 0.24 and 0.25), as well as the increase of
oligotrophy factors for the action of the herbicide concentration of 2.51/ ha
(Colig. = 0.22-0.30) in comparison with control (Coiig. = 0.14), indicating the
activation of mineralization processes and the degree of involvement in the
soil humus cycle and its transformation in the studied soils.

Thus, the general tendency of decrease in the number of major
ecological and trophic groups of microorganisms with increasing dose of
the herbicide is established. The calculated coefficients reflecting the
functional activity of the microflora (coefficients of oligotrophy,
mineralization-immobilization, pedotrophy) indicate changes in the
biological activity of the soil microflora under the influence of the Euro
Lightning Plus herbicide, which leads to deterioration of the agro-ecological
state of the studied soils.

Key words: sunflower, herbicide, soil, rhizosphere, row spacing, microflora, bacterium,
microscopic fungus.
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