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Abstract: [Objective] To screen efficient cellulose degrading bacteria, and develop a bacterial agent for rice
straw degradation and in situ returning to field. [Method] The efficient cellulolytic bacterium CX1 was
screened from soil in Wuhu area by using rice straw powder medium and Congo red-cellulose selective medium.
The cellulase activity under different substrate conditions and different reaction temperatures were determined.
We performed the filter paper disintegration test, soil degradation test, experiment on synergistic degradation of
rice straw by bacterium and chemical substances, and tested the effect of fermentation broth on growth of wheat

seedlings. The decomposition characteristics of strain CX1 were analyzed. [Result] Strain CX1 was identified
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as Thermophilic Bacillus sp. based on morphology and 16S rDNA sequence similarity (99%). Using rice straw
powder as the substrate, the activity of cellulase from CX1 reached 13.87 U-mL " at 50 C and 9.73 U-mL " at

65 C. The filter paper completely disintegrated after 4 days of culture with CX1. The degradation rate of rice

straw cellulose reached 52.55% after 15 days of culture with CX1. The relative degradation rate of rice straw

reached 25.38% after 40 days of degradation in soil. The rice straw immersed with 0.05 g-mL™' NaOH solution

in advance was more easily to be degraded by strain CX1, and its weight loss rate increased by 6.69% compared

with the control group. The addition of fermentation broth from rice straw degradation with strain CX1

obviously promoted the growth of wheat seedlings, and the germination rate, seedling height, root fresh weight

and seedling fresh weight increased by 9.66%, 55.55%, 59.71% and 118.84%, respectively. [ Conclusion] Strain

CX1 has high temperature resistance and can efficiently degrade cellulose. It can be used for promoting rice

straw returning to field in agricultural production.
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Fig.1 Transparent circle of strain CX1 on Congo red-
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Fig.2 Morphological characteristics of strain CX1
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Fig. 3 The growth curve of strain CX1
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Fig. 4 Change in cellulase activity
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Fig.5 The disintegration of filter paper
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Fig. 6 The experimental result of rice straw degradation
in soil
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Fig.7 Strain CX1 treated with high temperature grew on
a Congo red-cellulose plate
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a: ZRIRRRIAC B REAT, AT R CX 15 b: ZRIR/KIZIB AL BERIAEAT, IR CX 15 ¢ BRI 0.05 g-mL" ) NaOH ¥ RIRIB AL BRI FEAT,
RN CX1

a: Rice straw immersed with distilled water, no added CX1; b: Rice straw immersed with distilled water, adding CX1; c: Rice straw immersed with
0.05 g'-mL™" NaOH solution, adding CX1

E 8 E#k CX1 5 NaOH A& thEpEMEFEFT
Fig. 8 Synergistic degradation of rice straw by strain CX1 and NaOH solution
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a b c d

a: A #1, Hoagland's & JR % 9% b: B 4, Z81H/KIZILALBERE AT, AN CX 15 c: C 4, 28K BREAT, HINH A CX1:d: D A, BiEkEHN
0.05 g'mL™" 1) NaOH ¥ A FLAEFF, TRINEA 77 CX1

a: Group A was cultured using Hoagland's nutrient solution; b: Group B was treated with distilled water soaking rice straw, no added CX1; c:Group C was
treated with distilled water soaking rice straw, adding CX1;d: Group D was treated with 0.05 g'mL"' NaOH solution soaking rice straw, adding CX1

9 TELIBAENELHENEKER
Fig. 9 Growth of wheat seedlings under different treatment conditions
R 1 Ek CX1 BERRFEFT RN AERNT N EEE KRR

Table 1 Effects of fermentation broth from rice straw degradation with strain CX1 on growth of wheat seedlings

A3 HH T2 /% Hii/em my/g Fresh weight
Treatment Germination rate Seedling height IR Root T Seedling
A Group A 80.03+£3.26a 13.05+0.42a 0.988 2+0.054 8a 2.066 5+0.088 5a
B %H Group B 68.54+2.33b 7.65+0.51d 0.296 1+0.046 5¢ 0.562 0+0.093 0d
C %H Group C 75.16+2.83a 11.90+0.35b 0.472 94+0.065 9b 1.229 940.095 5b
D 4 Group D 77.31£3.76a 9.49+0.48¢ 0.415 7+0.042 2b 0.864 7+0.116 7¢

1) A #85%2 Hoagland's & #i&3& 7, B 4052 R AGKIZF R A BAEAT, RmE A CX1, C L2 AMARZ 0 EAGH, Fhm i 7
CX1,D AR FEHRAEH 0.05 g-mL™"'#) NaOH 7 ik L B2AGAHF, Fm @ 7] CX1; Fl 5 8386 R B F84 % 7 £F B % (P<0.05,
LSD )

1) Group A was cultured using Hoagland's nutrient solution. Group B was treated with distilled water soaking rice straw, no added
CX1. Group C was treated with distilled water soaking rice straw, adding CX1. Group D was treated with 0.05 g-mL "' NaOH
solution soaking rice straw, adding CX1; Different lowercase letters in the same column indicated significant difference (P<0.05,
LSD method)
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