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Isolation, Screening and Capability of Cellulose-Degrading Strains
for Rice Straw

Gu Ting, Shen Weishou, Zhong Wenhui

( Department of Environmental Science and Engineering, Nanjing Normal University, Nanjing 210046, China)

Abstract: Three high-efficient cellulose-degrading strains were isolated and screened from the red soil of paddy field
with the ultraviolet-induced mutation, including one bacterial strain named as YB20 and two fungal strains F9 and
YF15. The strain of YB20 was characterized as a Bacillus subtilis sp, the strain F9 and YF15 were both characterized as
Trichoderma viride sp. The optimum conditions for cellulase production by three strains were investigated, in which the
highest carboxylmethyl cellulose ( CMC) enzyme activities of the strain YB20, the strain F9 and YF15 were 2. 67, 2.78
and 3.56 (mg/mL) * 30 min, respectively. The stability of CMC enzyme activities of three strains remained at a high
level. There was obviously synergistic effect for straw decay, approximately 35. 02% when three strains mixed together in
the incubated experiment, with 5.43 times higher than the control. The application of cellulose-degrading microbial a—
gents to the red soil of paddy field could to some extent improve rice yield compared with the control in a field plot exper—
1ment.
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ﬂ]%l‘*}k o Qé{ljl i %%}Jj‘ﬁ%iﬁgb%ﬁiﬂbax Iﬁ]%ﬁ straw liquid ferment culture media

. ” CMC [ FPA fif RIREF U K
Ei‘mﬁﬁﬁg—?gﬁ%’/\ EF( .*ﬂ% B2.B3.B4.B16.B17.F1. Atk (mg/mL) *30min (mg/mL) *h (mg/mL) - d

F5.F9 9 CMC BGPERE S, X% 8 MR R kR AT 42 07 7= B2 1.639 0.859 0.136
AR, 25 0 o, BRk B3 A F9 (1) CMC fiff \FPA figfn - B3 2.009 1719 0425
KR ZMIHE F 1) B0 RS FIwEk. e - o
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B, BiRRk YB20 SRk 2R 54T B ( Bacillus subtilis) 1) 16S rD- result of Y20

F9 2. 636 2.124 0.673
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NA FEFI AR 1K 99% . 45 £ BRI 25 A A AL ARG q; i mi %; wa i
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P FRE YB20.F9.YF15 32 ARSFF AR K e 32 v, 78 37°C <180 r/min IR IR V% 1535, Wikk YB20 &
B 12 h, TRIAK FOYFIS BFg 1 d BUFEN CMC s 1, 25 5 an &l 112 B, kR YB20 7E77 60 h Py fifg i 14
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Fig.1 Effect of incubation time on CMC enzyme activities
of strain YB20
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Fig.2 Effect of incubation time on CMC enzyme activities

of strain F9 and YF15
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Fig.3 Effect of incubation temperature on CMC enzyme

activities of strains
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Fig.4 Effect of initial pH on CMC enzyme activities of strains
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Fig.5 Effect of inoculation volume on CMC enzyme

activities of strains
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Fig.6 Effect of carbon sources on CMC enzyme activities of strains
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Fig.7 Effect of nitrogen sources on CMC enzyme activities of strains
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Table 3 Degradation rate of straw under

different treatments after 15 days

ARBE 3TCREFFREMER /% 30°CRAFTREAEA/ %

1 6.45 6.16
2 5.94 4.42
3 7.38 6.07
4 10. 56 6.67
5 15. 08 6.00
6 18.39 7.75
7 20. 12 10. 58
8 35.02 17.15
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Fig.8 Effect of cellulose—degrading microbial agents

on late rice yield
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