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Ilpoananizoeano 63a€EMOBIOHOCUHU 8 ACPOEKOCUCMEMAX MIKPO- OpeaHiZMi6-aHmazoHicmie ma
Gimonamocenis, Wo € BaNCIUBUM DPAKMOPOM pe2yNi08aHHs NowuperHs xeopod pocaun. Ceped 0ocnio-
JHCEHUX Y OaHUUl 4ac 0COONUBO BANCIUBUMU AHMAOHICMAMU Himo- namozenHux Oaxmepiu i epudig y
azpoyenosax € npedcmasHuku pooie Pseudomonas, Bacillus, Trichoderma, Chaetomium ma Oeski iHwii
MiKkpoopeanizmu. Pso  Oocnidocenux wmamie-anmazoHicmié € OCHOB0I0 YU NepPCHeKMUBHUMU  OJis
8UCOMOBIIEHHS MIKPOOHUX npenapamis Oisi KOHMPOAO HimonamoceHis y acpoekocucmemax i ni08UujeHHs
8POANCAUHOCINT POCTIUH.

Knrouogi cnosa: azpoexocucmema, Mikpoop2aHizmu, anmazonicmu, ghimonamozenu.

BaxxiuMBMMHN KOMIIOHEHTAMH arpoeKocucTeM, IO O0YMOBJIIOIOTH NPOAYKTHBHICTH POCJMH, €
¢iTanarorenni MmikpoopranisMu i ix adraro”icru. CmhiBBilHOmIEeHHs (iTONATOreHHOI Ta
aHTaroHicruuHoi Mikpoduiopu y gitrocdepi 00yMOBIIIOETHCS 3HAYHOIO KiJIbKicTIO (pakTOpiB: diznko-
XiMiYHMMH YMOBaMH cepel0BHINA, CIMOCO0aMH OOpPOOITKY IPYHTY, BHAOM POCJIMH i cTagisMu ix
PO3BUTKY, POCJIMHAMU-TIONEPeAHN- KaMu Ta iH. [26, 28, 31, 38, 65]. Hanpukiaan, y cepeaHio ¢a3sy
BereTauili pocJuH Micjasl JUCKOBOIO JYILIiHHS IPYHTY CIiBBiIHOIIEHHs1 B HbOMY (iTonaToreHis i ix
aHTaroHicrie ckiaagano 1:12, micasi BigBaabHoi opanku - 1:4,5. B kiHuni Bereramii pocimH ne
CHiBBiJHOLIEHHS] 3MiHIOBAJIOCS y HamNpsiMi 3pOCTaHHSA KUIbKOCTi (iTomaroreHiB i ckianalo,
BiamoBigHo, 2:1 Tta 1,6:1 [38].

AHTOTrOHiCTUYHMII BIIMB MIKPOOPIraHi3MiB Ha (piTonaroreHu 00yMOBJIIOETHCS PS/IOM
MexaHi3MmiB. Cepea HuUX:

1) inri0yBanHss aHTHOIOTHKAMH, TOKCMHAMM 4YH II0BEPXHEBO- AKTHBHHMH PpPe4OBHHAMH
(anTHOi03) [22, 25, 35, 54, 56];

2) KOHKYPeHILisl 32 JKepeJsia sKUBJIeHHs1, MOBEPXHIO KOJIOHI3auii [46, 58, 67];

3) mapa3uTH3M, 110 MOKe BKJIIOYATH CHHTe3 (pepMeHTIB, sIKi 34aTHI Ji3yBaTu KJIITMHHI CTIHKH
¢iTtonarorenis (xirnnasa, b-1,3-riokana3za ra inmi) [20, 21, 23, 50, 51, 84].

IlepcnekTHBHUMHU MiKPOOHUMHU areHTaMH 3aXHCTY POCJIUH Bia ¢ironaroreHiB € dakrepii poxy
Pseudomonas (36, 43, 52, 59]. ®JyopecueHTHi ICeBAOMOHAIM 31aTHI NPUTHIYYBATH PO3BUTOK rpuoiB
poany Fusarium, mo € 30yiHMKOM BMJITY (B’siHeHHs1) pociauH [66]. Ilokazano, mo OakTepii
Pseudomonas aureofaciens i P putida xapakTepu3yloTbCcsi BUCOKOI0 AHTATOHICTHYHOI0 AKTHBHICTIO
NpoTH 30yTHUKIB CeNnTOpPio3y, a Tako:k (Ppy3apio3dy kosocy nmeHuui [36]. [Hmmii mram nuux 6akrepii,
Pseudomonas aureofaciens 51, pekoMeH10BaHO /1JIs1 epPeINnoCcCiBHOI 00pOOKM HACIHHSA MIEHUI MPOTH
il ypaskeHHsI TBepAOI0 CAKKOI Ta KopeHeBMMH THuWJsimu. Kpim Toro, meii mram BigpisHsieTbes
PiCTCTUMYJ/II0OBAJILHOIO Ti€10.

3 pusocdepu pocauH GaHaHy i30/1b0BaHO WITaM P aeruginosa, sxnii NpUrHiuyBaB PO3BHUTOK
psiay BUIIB rpubiB, 110 BUKJIUKAJIH B’SIHEHHsI (BMJIT) Ta HeKpPo3 KopeHsi 0anany. Kpim Toro, ueii
LITAM NPOAYKYBaB iHI0JJIONTOBY KHCJI0TY, cuepodopu i BUsiBiIsAB ¢ochaTazHy aKTUBHICTD [44].

Jasi 3axucty 3epHO0000BHX KYJAbTYP Bia (iTonmaroreHiB 3amponoHOBAHO 3aCTOCOBYBATH
Ooakrtepito P aurantiaca S-1. Byjao mnoka3aHo, mo nell ITaM AaKTHBHO MNPUTHIYYBaB picT
(¢iTonaroreniB- 30ya1HuKkiB anrpakHo3y coi i onuny (Colletotrichum lupini), ¢py3apiosy (Fusarium
sp.), cipoi rHuai (Botrytis cinerea), OGaktepianibHOI NaAAMHUCTOCTI (Pseudomonas syringae).
®diTo3axucHuii epekT HHOro0 WITAMY NPOTH AHTPAKHO3Y i dy3apiosy monuny ckiaagas 90-100 %, cipoi
ramii - 60 %, 6akrepio3y coi - 63 % [14, 18]. bakrepii poay Pseudomonas € nepcieKTUBHUMHU JIAA
CTBOPeHHsI MIiKPOOHUX I@penapartiB 3 MeTOW IX 3aCTOCYBaHHAl I OiOKOHTpOJIIO 30yaHMKA
ditodTopo3y kapronii, akum € oomiuer Phytophtora infestans (Mont) [13].

3Ha4yHO Kpamui eeKT 10CATa€ETHCS MPU CYMiCHOMY 3aCTOCYBAHHI ABOX IITAMIB NCEBJAOMOHA/,
a Takox iX KoMOiHauiii 3 iHMMHM MikpoopranizMamMu. 3 Hi€l0 MeTOK 3aNpPONOHOBAHO Npenapar
KOMILIEKCHOI il Ha ocHOBi Pseudomonas aureofaciens YKM B-111 ta Pseudomonas aureofaciens
YKM B-306, nazBanuii I'ayncunom [43]. LlItamu, mo € ocHoBorw I'ayncuHy, XxapakrepusylTbcs
3HAYHOI0 AHTATOHICTHYHOK AKTHUBHICTIO, 3yMOBJICHOI0 CHHTE30M AHTHOIOTUKIB-NOXiIHUX (eHa3HHY.
Mo Toro x, mram B-111 BusAB/Isi€ BUCOKY AHTH(YHTraJIbHY AKTHBHICTH /10 30yJIHUKIB KOpeHEeBHX
rHUJIel, OOPOLIHMCTOI pocH 3epHOBHX, (iTopTopm Ha KapTomiai Ta Tomarax, a mram B-306
XapaKTepPU3y€ETHCA BUCOKOK €HTOMOIM/IHOK AKTHBHICTIO i MOMITHO MPUTHiYYy€ PO3BUTOK A0J1yHEBOI



Ta CJMBOBOI IJIOMOKEPKH i KOJIOPAAChKOro kyka. Horo 3acTocyBaHHsi MiIBHILYBAJO BPOKAiHICTHL
pocauH Ha 14-70 % [43].

Baxkrepii Pseudomonas aureofaciens Ub 51 (ocHoBa dionpenapary €Jiena), a takox Azotobacter
vinelandii Ub4, mo, 10 TOro K, XapakTepu3ye€Thbcsl HITPOreHa3HOK AKTHBHICTIO (OCHOBA Mpenapary
A30JIeH), TPUTHIYYIOTh PO3BUTOK HIMPOKOIr0 CIeKTPYy (irtonaroreHHUX rpudis, 30yIHUKIB rHUJIel
POCJIMH, PH30KTOHI03y, (irtodTopo3y KapTomiai i TBepAOi CAKKU NINEHHUI, a TAaKO0XK 3IaTHI
NPOAYKYBATH ayKCUHHM i HUTOKiHiHU [17].

Iloka3ano, mo edexkTuBHUM 3ac000M O0iOKOHTpOIIO ¢iTonaTo- reHiB Moxe OyTHM CcyMicHa
IHTPOAYKIlisi B arpoeKocHucTeMH HenmaTroreHHoro mramy Fusarium oxisporum Fo 47 i Pseudomonas
putida WCS 358. Takuii niaxix cynpoBoa:KyBaBcsl 3HHKEHHSIM MeTa00/iYHOI AKTUBHOCTI i IiIbHOCTI
nonyasuii Fusarium oxisporum F. sp. lini Ha noBepxHi KOpiHHSl JIbOHY NPHU CHiBBiIHOLIEHHI
HenaTtoreHHux ¢ys3apiiB 10 narorenHux 10:1. 3HayHa poJb y HbOMY Hpoueci HAJEKUTh NMPOAYKUIil
NCEeBJOMOHA/I0I0 NCeBI00AKTHHY (CMHOHIM-ioBepAuH). MyTaHT, 10 OyB He 3JaTHUI NMPOAYKYBATH
ueii cugepogop, He CIPUYUHSAB HETaTUBHOIO BIIMBY HA 30y/HMKA B’sIHEHHS JbOHY [54].

Y BereramiiHUX eKCHePpUMMEHTAaX MOKa3aHO, IO i30J15iTH OakTepiii poaiB Pseudomonas ta
Bacillus cyTT€eBO NPUTHiYyBaJu PO3BUTOK 30yAHUKA B’siHeHHs1 MueHuui Gaeumannomyces graminis
var. tritici npn uanecenni 10° kaitun wa ogmy macinmmy. Haiinomirhime npurniuyBaim xBopody
pocauH i30astu Pseudomonas MF 102 i MF 103 ta izoasitu Bacillus MB 10S - BinnoBiano na 23, 25 i
26 % [52]. Lle, Ha 1yMKY aBTOpPiB, CBiIYUTH MPO NepPCNeKTUBHICTh BUKOPUCTAHHA TaKUX OaKTepiil y
OiokoHTpOJI 30yAHMKA B’siHeHHsl muieHuui. BcTaHoBiieHO, M0 OONPHCKYBAaHHSI POCIUMH OaHaHiB
cycnensismu Pseudomonasfluorescens Pf1 CHAO i Bacillus subtilis EPB 22 3nayHo nokpauryBaJjio
PiCT HMX POCJIMH i 3aXUINAJI0 iX Bi/l ypakeHHsI BIpycoM Ky4uepsiBOCTi BepXiBKH 6aHaHiB [65].

Bakrepii poay Baallu xapakTepu3ylTbCsi NOMITHOI AHTATOHICTMYHOK AKTHBHICTIO IO
Bi/IHOIIIEHHIO /10 MIMPOKOro KoJa ¢irtonaroreHHux Oakrepiil i MikpomineriB. 16 cesiekunioHOBaHUX
HaMu mTaMmiB ¢gocharmobinizyBanbHuX Oakrepiii, MmO BigHeceHi 10 4 BHIIB LBLOr0 poay,
NPHUTHiYyBaJu picT ¢iTonaroreHHUX rpudiB-30yIHUKIB 3aXBOPIOBaHb NOMIiIOpiB, OripkiB, KamycTH,
HYKPOBHUX OYypsIKiB Ta iHIIUX pocjuH [34, 35]. Cepen HUX BUCOKY AHTATOHICTUYHY
aKkTuBHicTh BusiBjaAsiaM 11 wramiB no Bipolaris sorokiniana, 6 - no Fusarium sambucinum, 3 - no
Gliocladium roseum. CepeaHiii cTyniHb aHTAaroHiCTHYHOI AKTHMBHOCTI cnocrepiragu y 14 mramis 10
F. graminearum, 6 - no F. culmorum, 7 - no Alternaria alternata. MeHII00 AHTATOHICTMYHOIO
AKTMBHICTIO XapaKkTepu3yBajucs J0c/JiaxkeHi 6aktepii 10 rpudiB F. oxysporum. HailakTuBHIiIIMMH
aHTaro”icramm, sAki inrioyBaim picr 87,5 % d¢ironarorennux rpu0iB, Oyau ABa mWTAMH
docharmobdinizyBanbuux 6auuia: B. subtilis IBM B-7023 ta B. megaterium 16 [35].

Haii6inpm mKoI0YMHHMMHM TpYHTOBMMM dironaToreHaMu € rpudu poaiB Rhizoctonia i
Fusarium, $iki BMKJIMKAIOTh 3aXBOPIOBAHHSI KapTOILUIi, JbOHY, 3€PHOBHMX, OBOYEeBHX Ta iHIIMX
KyJabTyp [83]. Pi3ni Buau rpubiB poay Fusarium cyTT€BO BiIpi3HAIOTHCS 32 YYTJMBICTIO 100
BIUTUBY Oammia-anrtaroHictiB [21, 22|. HaituyrauBimmmu 6yam F. avenacium, F. sambucinum, F.
gibbosum, F. semitectum. Y Toii ke 4yac F. culmorum, F. graminearum, F. sporotrichiella 0yau
AOCTATHBO CTIHKUMH LIO/I0 AHTATOHICTMYHOT0 BILIUBY JOCTiIKeHUX WTaMiB pony Bacillus.

docharmodinizyBaabHi 6akTepii poay Bacillus cnpuyuHSIN NOMITHUI AHATOHICTUYHHUN BILIUB
Ha ¢ironaroreHHi O0akrepii. Beci BuaijieHi mramMu npurHiyyBajam pict 30yaHuUKa XBOpoO TOMATiB
Clavibacter michiganense. II’ATb ITaMiB CIOPOBMX OaKTepiil MPOABJISJIM BHCOKY AHTATOHICTHYHY
aKTMBHICTBH 10 UMX 0akTepiii, 9 - cepeaHIo i ABa mWITamMu - HU3bKY. Bei 60auunian, 3a BukiI04YeHHsIM B.
pumilus
7, XapaKTepU3yBAJHCSl BHCOKOI0 Y CepeHbOI0 AHTATOHICTHYHOI0 AKTHBHICTIO MO0 BiIHOLIEHHIO 10
30yIHMKA XBOpPoOM kamyctu Xanthomonas campestris pv. campestris. binbmicts mramiB (11 i3 16)
npurdiuyBaam picr Pseudomonas syringae pv. syringae-30yJHHKa XBOPoO psiy KYJbTYPHUX POCTHH.
MeH1e BUpaskeHA aHTATOHICTHYHA aKTUBHICTH Y (pocaTMobinizyBanbHUX OakTepiil ciocTepiraiacs
no BigHomeHHIO 10 ¢itonaTtoreHnux Oakrepiii Pseudomonas fluorescens, Erwinia carotovora subs.
carotovora, sIKi BUKJIMKAOTh MOKPY TrHWIb Y KapTomai. Caix BiizHauuTh, mo ¢ocharmodinizyBaibHi
Oanuiu He iHridyBaiium pict Agrobacterium tumefaciens, 3a Buk/a0ueHHsiM wramy B. subtilis IMB B-
7023, sikmii NposIBJISIB €J12a00 BHPAKEeHy
26 aHTaroHiCTUYHY AKTHBHICTH (30Ha MpuUrHiyeHHs pocrty - 3,0 mm). Kpim 31aTHOCTI npurHivysaTn
IIUPOKUH cneKTp ¢ironarorediB [35], wmeili mTaM XapakTepuU3y€ThC BHCOKOKW aKTHUBHICTIO
Mobinizanii ¢ochary sik 3 HOro opraHidyHMX, TaK i 3 Ba)KKOPO3YMHHHMX HEOPraHiYHHUX CHOJYK [5].
Bbaxrepii Bacillus subtilis IMB B-7023 € oaHuMM 3 KOMIIOHEHTIiB BHCOKOeQ)eKTHBHOIO Ipenapary
KOMILJIEKCHOI /i, 1110 31aTHUH CTUMYJ/IIOBATH PicT POCJIMH i 3axuiuaTu ix Bix gironarorenis [15-16].

Iloxa3ano, mo i iHnmi wramu 6axrepii B. subtilis 31aTHI npurHivyBaTH picT ¢iTonarorexis, AKi
BigHOCATBLCA 10 BUIiIB Erwinia carotovora, Pseudomonas cepacia, Xanthomonas campes- tris, psiny



BuliB Fusarium, Trichothecium Ta inmux d¢itonaroreHHux ©OakTepii i1 MikpomineriB [42].
AHAroHiCTUYHUH BIUIMB Ha psijJ BUIAIB (iTonaroreHHUX rpudiB cnpu4yuHsIu Oakrtepii B. polymyxa
[21].

EdexTtuBHuM anTaronicrom dironaroreniB € wmram Bacillus subtilis 26D, mo 3HHKYyBaB
NOLIMPEeHHs1 KopeHeBoi rHUIi B 1,8 pa3a, po3BUTOK 3axBoproBaHHsl - B 4,7 pa3a, a TaKoK CIPHUAB
NPHUPOCTY HA3eMHOI Macu pocjuH Ha 55,5 % [40]. bakrepii Bacillus subtilis € epeKTUBHUMH IPOTH
(dironaroreniB Erwinia, Fusarium, Rhizoctonia, Botrytis, Pythium, Verticillium, Phytophtora, Ascohyta.

AHTaroHicTuyHMii BIJIMB Oakrepiii poay Bacillus na dironaro- reHHi rpuéu B nepury 4epry
00yMOBJIeHMH 31aTHICTIO OalMJI MPOAYKYBATH Pi3Hi aHTHOIoTHKH [21, 37]. BcTaHoBIeHa iX 31aTHICTH
cuHTe3yBaTH Oamuiaizun [68], MikoObammiain [49], mnogaimikcuH, cyp- ¢(akTuH, JixeHi3uH,
MIKOCYOTH/IMH, ITYpMH Ta iHIN UUKJIIYHI Jino- menTuau. AHTUTPUOHMN BIJIMB IUX PeYOBUH
o0ymMoBJIeHHMIiI iX 3JaTHICTIO NMOPYUIYBATH CTPYKTYPY KJIITMHHOI CTiHKHM a00 COPUYMHATH iHII
MeMOpaHOTPONHI edeKkTH, 0 HAHOCATH HIKOAY (iTonarorenam. 3Ha4Ha poJib y HbOMY Hpoueci
HAJIEKUTDH 3JATHOCTI Oanmui NMpoAyKyBaTH JiTH4HI ¢pepmentu [1, 21], B TOMy 4Yucji xiTMHa3y Ta
xiTo3ana3sy [21].

He nuBasiunch Ha NepcNeKTUBHICTH 32CTOCYBAHHSI B arpOeKOCHCTeMAX /JIsl 3aXUCTY POCJIMH BiJ
¢iTonaroreHiB MikpoopraHiamis, 1110 BUALIAIOTH AHTATOHICTUYHI PeYOBMHH, iX BHKOPHCTAHHA MOXKe
oyrn mnpobaematuynuM. Ile oO0ymoBiieHO THM, 1m0 TakKi PpPeYOBMHM MOXKYTh IHAYKYBaTH
Pe3UCTEHTHICTh (PITONATOreHIB /10 JaHUX CHOJYK, 2 TAKOK MOMKJIUBICTIO IX HeTaTUBHOI0 BIUIMBY Ha
SIKICTh Xap4YoOBHUX NPOAYKTIB i 310poB’s nioaeii [45].

AKTHBHUM AHTaroHicToM 30yJAHHKA aHTPakHo3y, KpiM Bacillus subtilis BUM B-377, € Takox
Streptomyces anulatus M-46 Ta
8. griseoviridis B-264R. HaiiBnina aHTaroHicTH4Ha aKTHBHICTh BUsIBJIeHA Y Streptomyces anulatus M-
46. Lleit uram OyB HailepeKTMBHIIIMM NpU 00poOUi BereTyl4YMX POCIHH JONUHY. BiH 3HMKYyBaB
3aXBOPIOBaHICTh POCJIUH Yy 2 pa3u [14].

3HayHA AQHTArOHiCTHYHA AKTHBHICTH CTPeNTOMIileTiB CBiIYUTHh NP0 MeEePCHEeKTUBHICTH iX
3aCTOCYBAHHSI /i1 OiOKOHTPOJIIO MOIIUPEHHsI B arpoieHo3ax ¢ironarorennux rpubis. Lle B meBHiii
Mipi 00yMOBJIEHO CHHTe30M HHUMH aHTHOIOTHKIB Ta XxiTuHazu [19]. Inmaykumia T cuHTe3y
CIOCTEPIraeTbCcs NPHU KyJbTUBYBAHHI AKTHHOMIIIETIB SIK y cepeloBHII 3 KOJIOIIHMM XiTHHOM, TaK i 3
npenaparoM KJITHHHHX cTiHOK rpu0iB [60]. Iloka3zaHo, mo pu3ocepHUil IPYHT MICTUB 3HAYHY
KUIBKICTh aKTHHOMILETIB i XapakTepu3yBaBcsl 0i1bII BUCOKOI XiTHHOJIITHYHOI AKTUBHICTIO, HiXK
TPYHT 3a Me:kaMu KopinHs [60]. Buainenuii i3 npukopeHeBoi 30Hu BiBca Streptomyces hygroscopicus
A-4 BMABJSB BHCOKY AHTArOHiCTMYHY AKTHUBHICTb 110 BiIHOIIEHHIO [0 IIHPOKOIO CHEKTPY
¢iTonarorennnx rpudis poay Fusarium y yncTux KyJbTypax i rajibMyBaB po3BUTOK F. avenaceum ta
F. oxysporum 6e3nocepeIHb0 B IPUKOPeHeBiii 30Hi 03UMOro0 :KkuTA [24].

BcranoBisieHo, o0 npenapat Ha OCHOBi Streptomyces avermitilis YKM Ac-2161 € edpexTuBHUM
NPOTH KOpPeHeBOi THMUJI OripkiB [2], Xo4a iHmIi mWITaMH HBOro BHAY CTPENTOMIlETiB He NMPOSIBJISJIN
O0akTepUIUIHUX Ta PYHTiNMIHUX BaacTuBocTei [8, 39].

3 iHmOro 00Ky, AKTHHOMIIIETH MOKYTh BHKJIMKATH 3aXBOPIOBaHHS pocauH. Tak Streptomyces
scabies RB4 € 30ynnuxom napuii nomigopis [70]. Oqnak HenmaToreHHUit aHTHOIOTHKOCUHTE3yBAJIbHU I
LITAM CTPeNnTOMileTiB NMPHU HOro CyMiCHOMY 3aCTOCYBAaHHIi 3i 30y/IHUKOM Napiuii MOMIiTHO 3HM)KYBaB
ypPa:xKeHHsI POCJUH MNATOreHoM. 3 Wi€l0 MeTO0 MOKYTh 3aCTOCOBYBAaTHCh 1 iHIII mTamm
crpentoMmineriB. Tak, iHTpoayKuUisi ABOX WITaMiB Streptomyces spp. y IPYHT NPUTHIYyBajla B HbOMY
noumupeHHs 30yaHuka napui B 1991 poui Ha 85-93 %, a B 1992
- Ha 36-44 % Yy NoOpiBHSIHHI 3 KOHTPOJIEM, € IITAMU He 3aCTOCOBYBAJIM. 3HUKEHHS MOIIMPEHHSI B
IPYHTI IOro 30y IHMKA KOPEJIIOBAJIO 3i 3MEHIIEHHSIM CUMIITOMIB 3aXBOPIOBAHHS POCJIMH Y NOJILOBHX
yMoBax

IleBHuii BIVIMB HA MONIMPEHHSs B arpoueHo3i ¢ironmaroreHiB CHPUYHHAIOTH JdesIKi BHIH
apixkmkiB. Tak, 0ygo moka3zaHo, o KyJbTypa ApikakiB Cryptococcus nodaensis OH 1829 npwu
00NMpPHUCKYBAHHI POCJAUH MIIEHUII (2,010’ KYO/mu1) mix 4ac uBitinus JAOCTOBIpHO 3HHKYE PO3BHTOK
¢dy3apiosy koJiocy [10].

Jasi  0i0JOriyHOro  KOHTPOJAKW  (IiTONATOreHiB B arpoeKkocucreMax  3anponoHOBAaHO
3aCTOCOBYBATH psi BUAIB MikpomiueTiB [77, 83]. Oco6,1uBO MOMITHO BILIMBAIOTH Ha QiTonarorenu
canpoditui rpuéu poay Trichoderma, mo yacto BUSBISIOTLCH B pusocdepi pocaun [3, 27, 74]. Ixus
POJIb B IbOMY Hpoueci 00yMOBJIeHAa 3JaTHICTIO MPOAYKYBATH aHTUOIOTHKH, TiAPOJIITHYHI (pepmMeHTH,
a TaK0K KOHKYpeHUi€o B pusocdepi 3a qxepesa xxusiaenns [3, 6, 27, 50, 51, 57, 62, 63, 74].

I'pudu uboro poay Bimomi monan 200 pokiB. Boum no0pe poctyrs Ha pi3HHX cyOcTparax,
NPOAYKYIOYH MeTa00JIiTH, SIKi XapaKTepu3yIThCsl AHTATOHICTMYHOI0 aKTHBHicTIO [27, 76, 78]. i
rpuoéu MOXXyTh mapa3suTyBatu Ha psaai BuaiB ¢ironaroreniB [61]. Itamu Trichoderma MoxyTh



CIPUYUHATH Pi3HUH BIUIMB Ha pocjuHU. BoHM 31aTHI cTUMYJIIOBATH picT pPOC/MH, iHAYKYBATH IXHIO
cTiiikicTh 10 dironaroreniB [84], KOHKYpyBaTH 3a NMOKUBHI cyOcTpaTH, a TakoK OyTH mapazuTaMu
¢iTtonarorennnx rpudiB [62]. KnitunHi cTtinkm nmx rpubiB mictsth xituH i b-1,3-riarokan, siki
3aHypeHi B OinkoBuii MaTpukc [75]. B mnpoueci mapasuTyBaHHsi Ha MIKpPOCKONMIYHUX rpudax
Trichoderma nizye kaiTMHHI CTiHKH ¢iTonaTorena, mo, B MiICYMKY, IPU3BOJUTH 10 i0oro 3arudeJi.
Ile 3piificHIOETHCS 3aBASIKH HAsIBHOCTI JIITMYHMX (pepMeHTIB, mo cuHtedye rpud 7Trichoderma: b-
IJIIOKaHa3u, XiTHHA3U, npotea3u [20, 50].

I'puon pony Trichoderma 3naTHi cuHTe3yBaTH IIMPOKe K0JI0 MeTadoJiTiB. Kpim riaposituunux
¢epmenTiB (engoxirmnaza, B-1,3-riokoHasa, “aneTwja’-rJIIOK03aMHUHHAA32) BOHHU NPOAYKYIOTH
CyMill NeNTHIHUX AHTUOIOTUKIB, SIKi MiABMINYIOTHh NPOHUKHIiCTH ¢ocdoaininnnx MemOpan Ta
iHrioyrtp pict d¢ironarorennux rpu6is [75]. Buniseni 3 rpuda Trichoderma viride metrabonaiTn
NpurHivyBajau picr d¢ironarorenHux rpudiB poaiB Fusarium, Alternaria, Phytophthora, a Takox
CTHUMYJIIOBAJIM PicT NpopocTKiB menunui [32].

Iloxa3ano, mo rpudu 7. viridae 3naTHi oTouyBaTH ridpu rpudis- itonarorenis i pyiiHyBaTH iXHi
KJITHHHI cTiHkn. B  Takomy Burasaai ¢ironaroren crae cy0cTpatoMm [JIsi aHTaroHicra.
Po3mHo:xywunch y Takux cyocrparax Trichoderma tpancdopMye ByrieneBi CNOJIYKH, IO CIPHUSIE
PO3MHOKEHHIO a30TQIiKCyBaIbLHUX OaKTepill y TPYHTI i iioro 30arayeHHI0 ryMycoM Ta a30TBMiCHUMH
cnojiykamu [4].

Inokyasiniss kopinHs oripkiB rpudamu Trichoderma harzianum 'T-203 B acenTHYHMX i
TiAPONOHHMX YMOBaX MOKpPallyBaja pa3BUTOK pocinH. [lokazaHo, yTo neii rpud 37aTHHII IPOHUKATH
B KOPiHHA POCJMH, B OCHOBHOMY, B 311epMI0 i 30BHilHINi kopTtekc. Ilix BniauBoM Tpuxogepmu B
KOpiHHI i maroHax oripkiB miIBHMIIyBaJjach AaKTHUBHICTH mepokcuaasu i xurtiHazm [84]. SAxmo B
HeoOpoO/IeHUX POCIUH XHMTIHA3- HA AKTHUBHICTh Y TKAHUHAX KOPiHHA i cTe0/a 3pocTasa MocTynoso,
TO Yy POCJIMH, iHOKYJbOBaHUX Trichoderma, BoHa csiraja Makcumymy micast 72 rogun. Ha nymky
aBTOpiB, iHOKY.JfALisI TPUXOAEPMOK KOPiHHA OrIpKiB iHAYKY€E Yy POCIMH MEXaHM3MH CHCTEMHOI
pe3ucTeHTHOCTI [84].

3natHicTs nesikux BuAiB Trichoderma no anTaroHiamy i mapasuTusMy N0 BiITHOIIEHHIO 10
MIKpOCKONIYHUX TPpHOiB JA03BOJIIE 3aCTOCOBYBATH IiX /UIA MNPUTHiYeHHS IIMPOKOr0 CHEKTPY
¢iTonarorennnx Mmikpoopranizmis. Haiiyactime ansa 0oporbOM ¢ rpuOHMMH XBOpPOOAMM POCJIHH
3acTocoBYOTH mirammu 7. harzianum, T. virens n T. viridae [20, 77]. desaki mraMu MikpomiueTiB
Trichoderma cranu ocHOBOI KoMepuiiiHUX npenaparis [7].

HNonaBannsa Trichoderma ssp. N0 Pi3HUX KOMIIOCTIB, 110 3aCTOCOBYHTbCA Yy (pepMepcbKHX
rocnogapcreax Kocra-Puku, mo3uTHBHO BIUIMBAJIO HA CTPYKTYPY i pPi3HOMaHITTA MiKpoopraHizmis
Ta NMPUTHiYyBaJO NOIIMPeHHA (iTonaroreHiB. BHeceHHsl mix cajaT BepPMHKOMIIOCTY 3 HACTYIHOIO
00pooxoro Trichoderma viridae iuridyBano po3Butok Sclerotinia scleritiorum mix Hi€r0 KyJbTYpolO i
niaBuiyBajao Bpo:kail. Kommoct, sikuii mnonepeaHbo iHOKy/dwBaau Tpuxoaepmoro, Ha 100 %
iHrioyBas ingexuiro Botrytis Ta Rhizoctonia solani i nokpaimyBas KUBJICHHSI pocjuH [72].

Trichoderma lignorum 3acToCOBYWTH /Jisi NMPUTHiYeHHs] BUINPIiBaHHS NPOPOCTKIB (XBOpoda
«YOpHA HIZKKa») PALY POCIUH, Yy TOMY YUCJIi 1Jis1 00poThOM 3i 30yITHUKAMHU KOpPeHeBOol HUJIi NMIIeHn i
03UMOi. 3aCTOCYBaHHS I[bOT0 rprda 3HUKYBAJIO MOIIMPEeHHs XBOpoou B 1,6 pa
3a, il pO3BHMTOK - y 3,5 pa3a, a TAaK0K CIIPHUAJIO IPUPOCTY HA/I3eMHOI MacH pocjuH Ha 33,8 % [40].

Inmi Bugm Trichoderma Ttaxkox 34aTHI mapa3suTyBaTH Ha 0ararbox BHJaX (iTonmarToreHis.
Trichoderma harzianum npUrHiYy€e PO3BUTOK 3aXBOPIOBAHHA cTedesl i KOpPiHHA POCIHH, IO
CIPUYHHSAETHCA 30yIHUKOM Sclerotium rolfsii, Ko 1ell AHTArOHICT BHOCWJIM y TPYHT y 3HAYHHUX
no3ax (1:10 mo 06’emy) [82]. Juast 6opoThOH 3 piTONaTOreHAaMH TaAKOK e(PeKTUBHUM € BUKOPHCTAHHS
Trichoderma koningii Tk7a. lleii mikpomiuner npoaykye 0i0J0riYHO AKTHMBHI pPeYOBHHHU, IO
NPHUTHIYYIOTh PO3BUTOK (piTonaroreHHux rpuodis [77].

BOauaeTbcsl mepcneKTMBHMM cyMicHe 3acrocyBaHHsi Trichoderma 3 a3otrdikcyBajbHUMH
OoaxkTepismu pony Azotobacter um Flavobacterium njasi 00poOKH TOKHUBHUX PELITOK Yy mepiojg
NiArOTOBKH I'PYHTY 70 nociBy. Ha noxxnuBHux 3anumkax rpudu poay Trichoderma npurHivyotb
30 po3BuTok ¢ironaroreniB poaiB Fusarium, Ophyobolus, Cercosporella Ta inmux [4].

I'pudu pony Trichoderma BUKOPHUCTOBYIOTH [Jisi NPOTPYEHHA HaciHHA. OQHaK, He TUBJISAYHCH
HA 3HAYHY e()eKTHBHICTh LMX MpenapartiB y TeIVIMYHOMY TIOCHOJAPCTBi i cagiBHHUUTBI, 3axucr
NM0JIbOBHUX KYJbTYP 0a3yeThcs, epll 32 Bce, HA 3aCTOCYBaHHI XiMiyHuX 3aco0iB [33].

st 6ios10riyHOr0 KOHTPOJII0 (iTOonaToreHiB y arpoexkocucreMax NnepcneKTHBHHMH € TpHOU
Conidiobolus obscurus. 3 ixuboi 6ioMacu BuIlIeHa OakTepunuaHa ¢pakuisg, AKa B KOHUEHTpauii
0,025 % cTumy./0BaJa picT i pO3BUTOK NMOMi0piB, 30LIbIIyBaIa Macy Ta JAOBKMHY IPOPOCTKIB Ha
25-30 %. Biojoriuna egexkTUBHICTH i€l ¢ppakuii NpoTH M AKOI THWIII MPOPOCTKIB MOMi/IOpiB cAraJa
95 %



EdexTtuBHUM 3aco00oM oOMe:KeHHSI NOIIMpPeHHs1 (iTomaroreH- HUX TrpubiB Moxe OyTH
3acToCyBaHHsI cymuyaroro rpuda Chaetomium cochlioides 3250, 1o XxapakTepu3yeTbcsi BHCOKOIO
AHTATOHICTMYHOK AKTHBHICTIO NPOTH 30yIHNKIB KOpeHeBUX IHWJIeH i He cipuYuHAE PITOTOKCHYHOT
mii. et mikpominer icTOTHHO 00MeKy€ NOIIMPEHHS i PO3BUTOK XBOPOO JIIONMHY 3KOBTOrO,
30yIHUKOM SIKUX € mnpeiactaBHUKH poay Fusarium [29]. Chaetomium cochlioides 3250 npurniuye
PO3BHTOK KOPEHeBHX FHUJIel 03uMoi mmenuni. Horo 3acTocyBaHHs CyNpPOBOIKYBAIOCH SHHKEHHIM
NOLIUPEeHHs1 XBopoOu pocuH B 3,1 pa3a, a ix po3BUTKY - B 15,3 paza. [Ipu ubomy npupict HaazeMHoi
Macu 3poctaB Ha 68,9 % [40].

Bakrepu3anis HacinHsg siumeHo rpudom Chaetomium cochlioides 3250 3axumana pocjauHu Bijg
ypa:xkeHHsI KopeHeBUMH THWIAMH. CywmicHa iHOKYJsAUiA HaciHHA sIYMEHI) WUM TrpudoM Ta
Azospirillum brasilense 3unKyBaJjia OMIMPEHHsI KOPEHEBOI HUJII POCJMH i pO3BUTOK XBOpoou B 3,1-
5,7 paza i 7,6-8,1 pa3a, BigmoBigno [12]. IIpu ubomy BpoxkaiiHicThb suUMeHI0 copty IoHap
nigBumyBagacs Ha 18-28 % [9].

Bucokorw edexTuBHicTIO 3axucTy f0JYyHI copTry Aijigopen Bin dironaroreHiB B yMoBax
KpacHonapcbkoro kpaw xapakrepusyBaBcsi rpuOHuii ¢ynrinma Kerommym, 1o ckiaaay sikoro
BXOAWI0 22 mramu rpudiB Chaetomium globosum i . cupreum. biosioriuna epekTUBHICTH Npenapary
caraja 90-95 % [41]. IlepeanociBHa 00poOka HaciHHA mueHuui sipoi rpudom Chaetomium cochliodes
Pai“er 3 po3paxyHky 1-2*10° CYMKOCIIOPp HAa 1 Kr HaciHHfl CYNpOBOIKyBaJjacs (POPMYBAHHAM
eHaodiTHOI acomianii Ta 3HAYHO 3HMKYBAJA YPAa’KeHHSI POCIMH KOPEHEBOI THHUJLIIO i CYTTEBO
niaBuIyBaJa ix yposkaiinicts [11].

l'inepnapasurapHy akKTHBHICTh BUSIBJAKTL Mikpominetu ponay Verticillium Nees 1o
BifHOmIeHHIO 10 iTtonaroreny Rhizoctonia solani [80]. I'pudu Gliocladium catenulatum €
rinepnapasuroM ¢ironaroreniB poay Sclerotinia ta Fusarium. Ilpm koHTakTi nux rpuéiB ripu
rinepnapasura Ae3iHTerpyloTh cTiHKH ¢itonaroreny [64]. lo npurniuenHs ¢ironaroreHHux rpudis
Ta MiKonapasuTH3My TaKoxk 31aTHi Stachybotrys elegans, Penicillium, Ampelomyces, Fusarium [25].

IMomiTHMIT 3aXMCHUII BIUIMB HA POCJIMHHM CHPUYUHSIOTH Be3H- KYJISPHO-apOyCKYJIsIpHi rpuom,
mo ¢opMyHOTh po3rajyxkeHi ripu Ha noBepxHi KOpPiHHSA, 3aBISIKH 4YOMY 3HA4YHO 3pPOCTa€ ixX
NOIJMHAJIbHA MOBEPXHS TA MOKPALLYEThCS KUBJIEHHSI POCIHH, MiABUIIYETHCH CTIHKICTH 10 BILIUBY
cTpecoBux (pakrTopiB Ta ¢ironarorenis [55]. Paiom aBTopiB mokaszano, mo cumMo0io3 apOycKyJsipHOI
MMKOPHU3HU 3 POCIMHAMM 3HUIKYE iX yPasKeHHsI TPYHTOBHMH NATOreHAMM pi3HUX BUAiB Phytophthora
[53, 69, 71, 73, 79, 81]. Koaonizauisi pocjnn nomigopiB rpudom Glomus mosseae cynpoBoKyBajiacs
3HMKEHHSIM PO3BUTKY 3aXBOPIOBAHHSI, BUKJIMKAHOTO Phytophthora parasitica |53, 73, 79, 81]. Kpim
TOI0, BCTAHOBJIEHO, II0 IHOKYJALiSl CA/KAHUIB OJMBH apOyCKYJSIPHO- MIKOPM3HHUMHM TIpudéaMu
CYNPOBO/KYBAJIACSH CTUMYJISILIEI0 POCTY POCJMH i 3axMimaja ix Big ypakeHHsi Hematoaamu [48].
OnHak MexaHi3MHU 3aXHCHOI il X rPUOIB 3aIMIIAKTHCSA HEBiIOMUMMU.

Takum 4yuHOM, QYHKUIOHYBAaHHSl Y IPYHTI MiKpOOprasi3MmiB- aHTaroHicrtiB dgironaroreHiB €
BAKJIMBUM (pakTOpOM 3amoliranHsi NomMpeHHI0 XBopood pocianH. Cepel A0c/IiIKeHUX 0CO0TUBO BaK-
JIMBUMHU aHTaroHicramm (ironaroreHnux Oakrtepiii i rpudiB y arpoexkocucremMax € NHpeACTABHUKHU
poaiB Pseudomonas, Bacillus, Trichoderma, Chaetomium Tta nesiki iHmi Mmikpoopranizmu. Psia
AOCJHiIZKeHNX IITAMIB-AHTATOHICTIB € OCHOBOIO YM NepPCHeKTUBHUMMU /JIsl BUTOTOBJIEHHSI MiKpPOOHHX
npenaparis 1Jisi KOHTPOJII0 ¢iTonaTroreHiB y arpoekocucTeMax i nigBUIIEHHS] BPOKalHOCTI POC/IHH.
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HNEPCIIEKTUBA UCIIOJIb30BAHUSA MUKPOBOB-
AHTAT'OHUCTOB B 3AIIIUTE AT'PO2OKOCUCTEM
OT ®PUTOIIATOI'EHOB
Kypanm UK.

HCTUTYT MUKpoOUoJioruu u BupycoJiorun uM. JI.K. 3a6onotHoro
HAH Yxkpaunsl, Kues

IIpoananuzupogansvl 83auUMOOMHOWEHUSL 8 ACPOIKOCUCTIEMAX MUKPOOPSAHUSMOG - AHMALOHUCTNO8 U
Gumonamozenos, Umo ABNAEMCA GANCHLIM (DAKMOPOM pPe2yIupo8aHuUsi pacnpoCmpaHeHHoCmu 0Ooe3Hell
pacmenuti. Cpedu  uccnedo8aHmvix 6 OaHoe 6pemMsi O0COOEHHO  BAXNCHLIMU  AHMALOHUCMAMU
dumonamozennvix b6axmeputi u cpubo8 8 acpoyeHo3ax AGIANMc npedcmasumenu pooos Pseudomonas,
Bacillus, Trichoderma, Chaetomium u wnexomopwvie Opyeue muxpoopeanuzmvi. Pso uccredosanmvix
WMAMMOB-AHMAZOHUCMOS8  ABIAIOMCA OCHOBOU UNU NEPCHEeKMUBHbIMU OISl NPOUIBOOCMBA MUKPOOHBIX
npenapamos 0iisi KOHMpOoJis GUMONAMO2EH08 8 AZPOIKOCUCTNIEMAX U NOBBIUUEHUSL YPOICAUHOCIU PACMEHUII.

Knwouesvie cnosa: acposxocucmema, MUKpoOpeaHu3mbvl, aHmMa2oHUCMbl, (PUmMonamozeHoi.

PROSPECTS FOR MICROBIAL ANTAGONISTS USE IN PROTECTION OF

AGROECOSYSTEMS FROM PHYTOPATHOGENES Kurdish LK.
Zabolotny Institute of Microbiology and Virology NAS of Ukraine, Kyiv

The paper covers the analysis ofthe relationship ofmicroorganisms
- antagonists and pathogens in agroecosystems which is an important factor of plant diseases prevalence
control. Among the studied microorganisms the most important antagonist of phytopathogenic bacteria and
fungi in agricoenosis were the representatives of the gemera Pseudomonas, Bacillus, Trichoderma,
Chaetomium and some other microorganisms. Several studied strains-antagonists were selected as the
basis or as the perspective ones for the production of microbial preparations for pathogens control in
agroecosystems and improvement of plants productivity.

Key words: agroecosystems, microorganisms, antagonists, phytopathogens.
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