Temamuueckuii pa3de/z: buoTexHomornueckue UCciaea0BaHus. IMoanas HccjIea0oBarTe/IbCKas HyﬁJII/IKaIII/Iﬂ
Ymeeporcoénnas nayunas cneyuanvnocmo BAK: 1.4.9. buoopranndeckas xumust; 1.5.4. buoxumus; 1.5.6. buotexHomorus
Jlononnumenvrnas nayunas cneyuanvnocms BAK: 1.5.21. ®usnonorust 1 OMOXUMHUS PaCTCHHMA
Hoenmuguxamop ccoiiku na o6vexm — ROl jbc-01/26-87-7-111
Lugpposoii uoenmuguxamop ob6wexma — DOI: 10.37952/ROI-jbc-01/26-87-7-111
IMocrymmna B pegaxmmro 24 urons 2026 r. Y/IK 579.66.

IIposioHTHPOBaHHAs GMOJIOTHUYEeCKasi aKTHBHOCTH T richoderma spp.
npu TBepA0(a3HOI CO-MMMOOMIM3ALNN B TPAHYJIMPOBAHHOM MaTpHIle

© Pe6puna’ Anacracus Cepreesna, bexGya3aae Hypaan Bemnp-orisr,
HlaraeB AuTOoH AJiekcaHapoBu4, bejioB AJlekcell AjlekceeBu4,
MapxksuueB™ Hukonaii CeménoBu4

Kagedpa buomexnonoeuu. Poccutickuii xumuxo-mexnonocudeckuti ynusepcumem um. J. 1. Menoeneesa,
Muyccras niowaos, 9. 2. Mocksa, 125047. Poccus. Ten.: +7 (962) 576-78-17. E-mail: rebrina.a.s@muctr.ru

*Benyuuii HanpasieHue; TloanepKUBarOIIni MEPEnicKy
Knrouesvie cnosa: inmvooOuIm3anus, rpanyiupoBadue, Trichoderma, npojgoHrupoBaHHOE
BBICBOOOXKIeHME, Y D-3amuTa.

AHHOTANUA
PazpaboTan MeTo 1 TBepaodasHoi co-nmmobrr3armu rpubos Trichoderma longibrachiatum F-2124, T. harzianum
F-2009, T. viride F-2001 B rpaHyMpOBaHHYIO MaTpHIly Ha OCHOBE KaOJHMHA, TMIICA U TIIOKO3bl. KitoueBas
0COOEHHOCTHh METO/Ia — COBMECTHOE BHECEHHE MUKPOOPTaHU3Ma ¢ CyOCcTpaToM (TIFOKO30H ), YTO B MOJIEITHHBIX
ONBITaX Ha CTEPHJIBHOM TOp(e CIOCOOCTBYET YCKOPEHHOM KOJOHHM3AIMH cyOcTpata. ONTUMANBHBIA Pacxon
cBs3yroLIero BemecTsa (536 Mi/kr), npeacraBieHHoro 30%-oii rimoko30i, odecrieunBaeT Beixo dpakuuu 2.0-
2.8 MM 110 45%. Beenenue 15% rurnca nossimaet npo4HOCTh rpanyi ¢ 0 1o 3.3 H, noGarieHue TitoK03bl — 10
13.1 H. MMMoOmIHM30BaHHbBIE CIOPBI COXPAHSIOT JKM3HECIIOCOOHOCTh mocie cymku (80+£5 °C, 90 muH.) ¢
tutpom 10° KOE/r u npu xpanenuu B Tedenne 4-x mecsues npu 22 °C (tutp >10° KOE/r). UmMoOunu3saims
obecnieunBaer 100- u 1000-kpaTHytO 3amUTy OT Y D-M3ITyuyeHHUs MO CPAaBHEHHUIO CO CBOOOJHBIMU CIIOPaMHU.
BBIx0 13 TpaHyIIbl Ha «TOJIOAHOM arape» HaunHaeTcs uepes 48-72 4, panuaibHas CKOPOCTh POCTa UMMOOMITH-
30BaHHBIX KYJIBTYP B OKCIIOHEHIIHAbHOU da3e (0.22-0.42 Mm/4) BbITIE CKOPOCTH pocTa cBoOOAHBIX crop (0.16-
0.31 mm/4). Ha crepribrOM TOp(he MMMOOMITH30BaHHbIe Criophl Trichoderma spp. koioHu3upyoT CydcTpar ¢
tutpom 3-8-10° KOE/r 3a 4 cyrok. MMmoGunusosannsiii T. longibrachiatum F2124 nmopmasnsier Fusarium
oxysporum F2106 na 70.4% Ha cpene Yaneka. PazpaboTaHHbIe rpaHyJIbl HE OKa3bIBAIOT (PUTOTOKCUYHOIO BIUSTHUS
Ha POCTOBBIE XapaKTEPUCTHKH 03UMOH MIIEHUIIBI (BCX0XKecTh 85-95%, dpurorokcuueckuii 3¢ ekt ot -7% o
+4%). MeTox puMEeHHM TOJIBKO JITst ciopoBoit popmbl Trichoderma spp. (Mutienuii He BBKMBAET MPH CYIIKE).
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Abstract

A method has been developed for the solid-phase co-immobilization of the fungi Trichoderma longibrachiatum
F-2124, T. harzianum F-2009, and T. viride F-2001 into a granular matrix based on kaolin, gypsum, and glucose.
The key feature of the method is the simultaneous introduction of the microorganism and the substrate (glucose),
which, in model experiments on sterile peat, promotes accelerated substrate colonization. The optimal
consumption of the binding agent (536 mL/kg), represented by 30% glucose, yields up to 45% of the 2.0-2.8
mm fraction. The addition of 15% gypsum increases granule strength from 0 to 3.3 N, while the addition of
glucose raises it to 13.1 N. Immobilized spores remain viable after drying (80+5 °C, 90 min) with a titer of 107
CFU/g and during storage for 4 months at 22 °C (titer >10° CFU/g). Immobilization increases resistance to UV
radiation by 100- to 1000-fold compared to free spores. Release from the granule on starvation agar begins after
48-72 hours; the radial growth rate of immobilized cultures in the exponential phase (0.22-0.42 mm/h) is higher
than that of free spores (0.16-0.31 mm/h). On sterile peat, immobilized Trichoderma spp. spores colonize the
substrate with a titer of 3-8-10° CFU/g within 4 days. Immobilized T. longibrachiatum F2124 suppresses
Fusarium oxysporum F2106 by 70.4% on Czapek medium. The developed granules do not exert phytotoxic
effects on winter wheat growth parameters (germination rate 85-95%, phytotoxic effect from -7% to +4%). The
method is applicable only to the spore form of Trichoderma spp. (mycelium does not survive drying).
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