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Fig.1 HPLC chromatogram of the culture filtrate for carbendazim after
2 d of incubation of the Trichoderma sp.T2-2.The metabolites were listed

in the culture filtrate as 4) 2-aminobenxonitrile with a retention time of

1.41 minutess ®) 2-aminobenzimidazole with a retention time of

1.81 minutess C) benzimidazole with a retention time of 2.42 minutes,

and D) carbendazim residue with a retention time of 3.14 minutes.
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Fig.2 HPLC chromatogram of the culture filtrate for carbendazim after
5 d of incubation of the Trichoderma sp.T2-2.
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Fig.3 Mass spectra of the metabolites detected after 2 d of incubation of the isolate. A: 2-amino benxonitrile with M* of m/z = 118.2; B: 2-

aminobenzimidazole with M* ofm/z = 133.4: C: benzimidazole with M* of m/z = 118.4: D: carbendazim with M* of m/z = 192.1.
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Table 1 Control effect of T2-2 against Fusarium wilt of cucumber
Treatment Total plants infective Incidence  Control Significance
/plant plants/plant /% effect/ % level/5%
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Characterization of a carbendazim-degrading Trichoderma sp. T2 — 2 and its
application in bioremediation

Liansheng Tian™ , Fei Chen
Yangzhou Polytechnic Institute,; Yangzhou 225127, China)

Abstract: Dbjective] To obtain carbendazim-degrading microbial strains, and to use them for bioremediation of contaminated
soil. Methods] A carbendazim-degrading bacterium T2-2 was isolated from the screening of drug-tolerated mutants Trichoderma
strains. High-pressure liquid chromatography-mass spectrometry HPLC-MS) analysis showed the presence of the metabolites
after shake incubation of the Trichoderma T2-2 at temperature 25°C > 200 r/min in mineral salt medium that contained 100 mg/
L. carbendazim. We prepared T2-2 bioremediation agents from crop straw through solid fermentation. By inoculating T2-2 in soil,
we performed a bioremediation test of sterilized soil and original soil at 0. 1mg/g dry soil of carbendazim concentration and 107 cfu/
g dry soil of inoculating amount. In addition, we also conducted a control effect experiment of T2-2 against fusarium wilt of
cucumber.  [Results ] The metabolites detected by HPLC-MS were 2-aminobenzimidazole, benzimidazoles and 2-
aminobenxinitrile in the culture filtrate after 2 days of incubation. Carbendazim and metabolites could no longer be detected
through the High-pressure liquid chromatography HPLC) analysis in the culture filtrate after 5 days of incubation. In the soil
bioremediation test> carbendazim in the sterilized soil was degraded completely after 6 days of inoculation, whereas the process
only needed 4 days in original soil. It showed crop straw could function as co-metabolic substrate and promote co-metabolism of
T2-2 and indigenous microorganisms. Moreover; the efficiency of T2-2 against cucumber fusarium wilt might reach 81.7% >,
which is superior to chemical pesticide. [Conclusion] T2-2 could degrade carbendazim in soil and thus control plant disease .

Keywords: Trichoderma; bioremediation; metabolites; carbendazim
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