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STUDY ON THE EFFECT OF BIOPHERATION BASED
ON STREPTOMYCETE STRAINS ON WHEAT GROWTH
UNDER CONDITIONS OF FUSARIUM OXYSPORUM INFRUCTION

Abstract. The causative agents of fusarioses are the most deleterious pathogens of cereal crops, leading to
direct crop losses of up to 30-40%, and grain quality losses of up to 100%. The purpose of this study was to examine
the protective and stimulating effect on cereals of a new biopreparation developed on the basis of streptomycete
strains isolated from the extreme ecosystems of Kazakhstan under the conditions of Fusarium oxysporum infection.
The strains Streptomyces candidus K-37 and Streptomyces canofumeus K-541 isolated from the extreme ecosystems
of Kazakhstan were used as objects of the study. The results of the vegetative studies have shown that all the
compositions of the new biopreparation possess a stimulating effect on the plant growth in different ecological
niches under conditions of the artificial infection with Fusarium oxysporum. The most pronounced stimulating effect
is produced by compositions A and C. Under neutral conditions against the infectious background, composition A
stimulates 1.5 and 1.3 times elongation of wheat seedlings and roots, respectively, and 2.1, 1.9, 2 times increases in
the fresh weight of stems, roots, and entire plants, respectively. Under salinity conditions (0.4% NaCl), the most pro-
nounced stimulating effect on the artificial infectious background is produced by composition C, which comprises
the ethanol preparation of antibiotic A-541.
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MN3YYEHUE BJIIMAHUA BUOIIPEITAPATA HA OCHOBE
IITAMMOB CTPEIITOMHUIETOB HA POCT INIINEHUILBI
B YCJIOBUAX HHOUIIUPOBAHUSA FUSARIUM OXYSPORUM

Annoranust. Bo3oynurenn (y3apro30B SBILIFOTCA HanOO0JICE BPEJOHOCHBIMHU ITATOTEHAMH 3CPHOBBIX KYJIBTYD,
NPUBO/IIMMHE K IPSIMBIM NMOTEPAM yposkas 10 30-40 %, motepsam kauecTsa 3epHa — 10 100 %. Lleas paboTs! 3axiro-
Yauach B WCCIICOBAHHUH 3aIIUTHOTO W CTHMYJIHMPYIOIIECTO JCHCTBHS HA 36PHOBBIC KyJITYPHI HOBOTO OHOTIpEmapara,
Pa3pabOTAaHHOTO HA OCHOBE IITAMMOB CTPEHTOMHIETOB, BHIACICHHBIX U3 3KCTPEMAJIbHBIX 3K0ocHCcTeM KaszaxcraHa, B
yCcaoBmAX 3apaxkeHusa Fusarium oxysporum.OObeKTaMH HCCICIOBAHUH CIy>KHaH mraMmMmbl Streptomycescandidus
K-37 u Streptomycescanofumeus K-541, m3ommpoBaHHbIe U3 3KCTpeMaIbHBIX SKocucTeM Kazaxcrana. B pesymbrare
NPOBEACHHBIX BETCTALMOHHBIX HMCCICAOBAHHI MOKA3aHO, YTO BCE KOMIIO3HLMH HOBOTO OmoOmpenapara o0IamaroT
CTUMY THPYIOLIUM JCHCTBHEM HA POCT PACTCHHH B Pa3HBIX IKOJOTHYCCKUX HHIIAX B YCIOBUIX HCKYCCTBEHHOTO 3a-
pakerus Fusarium oxysporum. Hanbomee BBIPAKCHHOE CTHMYTHPYIONICE ACHCTBHE OKA3BIBAOT KoMmo3unun A u C.
Komnosunus A B HEHTPaNBHBIX YCIOBHAX HA MH()ECKIMOHHOM (DOHE CTHMYJIMPYET AJIHHY HMPOPOCTKOB MIICHHIBI B
2 pa3a, mmHY KOpHA B 1,3 pa3a, ceipyro Maccy crebas B 2,1 pasa, ChIpyro Maccy KOpHA B 1,9 pasa, CBIpYrO Maccy
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pacterus B 2 paza. B ycnosmsax 3aconerus (NaCl 0,4%) Ha HCKYCCTBEHHOM HH()EKIHOHHOM (hOHE HAMOOJCe BBIpa-
JKEHHOC CTHMYJIMPYIOLICE ACHCTBHE OKA3bBAacT KOMmo3uims C, B COCTAB KOTOPOW BXOTUT 3TAHOJBHBIN Mpemapar
anTuOnoTHKa A-541.

KimoueBbie ci1ioBa: CTPENTOMHALICT, AHTHOHOTHK, OHOTIpEnapart, (y3apHo3, MIICHHIIA.

B Hacrosimee BpeMst akTyanbHON MPOOIEMON PACTCHHEBOACTBA SIBIICTCS O0ppOa ¢ 3a00ICBAHUIMH
CETIBCKOXO3MAUCTBCHHBIX KYJIBTYP, BO3OYAWUTCIAMH KOTOPBIX SBIAIOTCSA PA3IHYHBIC (DUTOIIATOTCHHBIC
rpuOBl. 36pHOBBIC KYJBTYPHI MOABEPKCHBI BO3ACHCTBHIO OOJBINOrO KOMIUIEKCA (PUTOMATOICHOB, CPEIH
KOTOPBIX HauOONee BPEJOHOCHBIMU SIBJISIOTCS BO30OyauTenu (y3apHo30B, NPHBOIAINUC K IPSIMBIM
notepsm yposkast 10 30-40 %, morepsm kadecta 3epHa — 10 100 % [1].MaccoBeIM SMHGUTOTHIAM 3THX
3aboneBaHuil M MEepexoAy Irpuda OT MPEHMYLICCTBEHHO CAmpoOTPO(HOro THNA IHTAHMSA K IApasHTH-
YECKOMY CIHOCOOCTBYET rpymma (hakTopoB, MPUCYIIUX HHTCHCHBHBIM TEXHONOTHAM. B mx wmcie — He
TOJBKO NMPHMEHCHHE XHUMHUYCCKUX NMPOTPABUTEICH M (YHTHIMAOB, HO M MOBEPXHOCTHAS MPEANIOCCBHAS
06paboTka mouBkl, M3OBITOUHOE BHECCHHE a30THBIX yI0OpeHuUi, perapaanTtos u 1.1. Habmrogaercs TeH-
JCHIWS K YBCIIMUCHHUIO JOJH MMOPAXKCHHBIX PACTCHHUH Kak B (pase BCXOZOB, Tak U B (a3e CO3PCBAHMS, UTO
CBHICTEIILCTBYET O HEOIAronoayYHOH SKOJOIMISCKOH 0OCTAHOBKE B arpoLieHO3ax.

MeToabl XUMHYESCKOH 3aIUTHI HMEIOT S CYIIECTBCHHBIX HEJOCTATKOB, MOCKOIBKY UX MPUMCHCHUE
HNPUBOAUT K 3arpsA3HCHUIO OKPYXKAIOIMEH CPEABI, UTO CKA3BIBACTCA HA 3J0POBBE TIOACH M >KHBOTHBIX.
Bsicokast CTOMKOCTD MECTHLMAOB, HECHCLMMHIHOCTD UX JCHCTBHS W HAKOIUICHHUC B OKPYIXKAKOLICH cpele
TOKCHYCCKHMX OCTATKOB IPHBOIAT K IIIyOOKHM M3MCHCHHSM B 9KOCHCTEMaxX: (JOPMHUPOBAHUIO Y CTOHIMBBIX
pac Bo30OyauTenel OONC3HEH, YMEHBIICHHIO YHCICHHOCTH IIOJC3HBIX WICHOB MUKPOOHOTHI MPHPOIHBIX
OHOLICHO30B, CHIDKCHHIO OHONOTHYECKOH aKTUBHOCTH MO4YBH [2]. Micmonp3oBaHKe €CTECTBCHHBIX OOHTA-
TEJICH TOYBHI B KAYECTBE OCHOBHBIX OHOKOHTPOIHPYIOMMX ar¢HTOB MO3BOJLACT YCTPAHUTh JAHHBIC HEIOC-
TaTKH, a TAKXKE CIIOCOOCTBYCT €€ 03J0POBICHHUIO. B CBSI3H € 3THM aKTyaIbHBIM SIBISIETCS IOUCK HanboJIee
AKTHBHBIX IITAMMOB MHKPOOPTaHH3MOB [ OOprOBI ¢ (puTOmaTroreHaMH M IMOJYYCHHWE HA MX OCHOBE
HOBBIX BHIOB mpenapatos [3-6].

AKTHHOMHIICTHI B IOCICIHEE BPEMsS PAcCMATPUBAOTCS Kak 3((hEKTUBHBIC MUKPOOPTAHH3MBI B
cocTase Omompemnaparos I pacteHHeBoACTBA. OHM 00Maal0T MHUPOKUM JUANA30HOM OHOCHHTETHUCC-
KUX BO3MOJKHOCTCH, 00pasys pasindHble OHOJIOTMYECKH AKTHBHBIC BELICCTBA. AHTHOHOTHKH, CHACPO-
dopst, GUTOrOPMOHBI ¥ IPYTOE, YTO ACNACT WX MCPCIICKTUBHBIMH arcHTaMH OHOKOHTPOJS TPHOKOBBIX
3a00NCBaHUN CETBCKOXO3SHCTBEHHBIX pacTeHui [7-9]. AxruHomuuers! BxomaT B rpymmy PGPR Oakre-
pHii, OHH CITIOCOOHBI AKTHBHO KOJIOHH3UPOBATh pu30ochepy, CO3AaBaTh NOBEPXHOCTHYIO 3AIIUTY KOPHEBOH
CHCTEMBI OT IPECCHHTA MATOTCHOB U CTUMYJIHPOBaTh pocT pacteruii [10, 11]. [Ipumenenne Takux Hakre-
puil B coctaBe OHMONpEnapaToB COMPOBOXKIAACTCS HAKOIUICHHEM OHOJOTHYECKOrOo a30Ta, MHTCHCH(H-
Kalpei pocTa U Pa3BUTHS PACTCHHM, MOBBIIICHHEM HX YCTOMYHBOCTH K CTPECCAM M CHIDKCHHEM Y POBHS
3a00NCBaHUM, MOJIYYCHUEM O3KOIOTHYCCKH OC30MacHOH NPOAYKIMH, a TaKKEe CHHKCHHEM TEMIIOB
paznoxenus rymyca [12-16].

Hoeuzna BemomHEHHOW pPaboTHI 3aKITIOYACTCA B HCIOJIB30BAHHH INTAMMOB CTPEITOMHIETOB,
BBIACJICHHBIX M3 3KCTpeMasbHbIX 3kocucTeM Kazaxcrana, B kadecTBe arcHTOB OHOKOHTpOs dy3aprosza
3CPHOBEIX KYJIBTYP H IPOAYLCHTOB OHOIOTHYCCKH AKTUBHBIX BELICCTB, CTHMYIHPYIOIIUX POCT PACTCHHUH.

Llens paboTsl 3aKir0UANach B UCCICI0OBAHUH 3aIUTHOTO H CTHUMYJIHUPYIOIIETO JSHCTBHS Ha 3CPHOBBIC
KyJIbTypH HOBOTO OHOIpenapara, pa3pabOTaHHOrO HAa OCHOBE INTAMMOB 3KCTPEMOQHIBHBIX CTPEHTO-
MHULICTOB, B YCIOBUSIX 3apaKeHUst Fusarium oxysporum.

Marepuansr u meroabl. OOGbeKTaMH HCCICAOBAHHM CIYXXWIN INTaMMbl Streplomyces candidis
K-37 u Streptomyces canofiumeus K-541, u3onupoBaHHBIC W3 3KCTPEMAIBHBIX 3KocucTeM Kasaxcrasa.
Otr wTammel, obaagaromue aHTU(QYHIATBHBIMA U CTHMYJIMPYIOLIMMH POCT U Pa3BUTHE PACTCHHUIT CBOI-
CTBaMH, OTOOPAHBI B PE3yIbTATe HCCICAOBAHHM MO pa3paboTke cocTaBa GHONIpPENapaTa MHOTOIEICBOTO
JCUCTBHA 1711 GHOKOHTPONIA TPUOKOBBIX 3a007ICBAHMI M PETYIIAINH POCTA 36PHOBBIX KYIBTYP B PA3HBIX
SKOJIOTHIECKHX YCIOBHSAX.

BereraroHHBIC ONIBITH MPOBOAMIN € HCIOJIB30BAHUEM TPEX KUAKUX (hopm Onompenapara: Ha oc-
HOBE KoMro3uumii A (HatuBHbIe pacTBOpH! mtamMmoB K-541 u K-37 B cootHomenuu 2:1), B (kyapTypans-
HbIe xuakoctr mramMmoB K-541 u K-37, 2:1), C (xynerypansHas xuakocts mramma K-37 u stanompHbIH
npernapar asTaOHOTHKA A-541, 50:1). ®uapTparsl KyIbTypaqbHOW XHIKOCTH W HATHBHBIC PACTBOPHI
HCTIONB30BAH B passeacHun 1:10.






