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Abstract The functional stability of a microbial composite community ADS-3 and its effect on straw degrading
enhancement after straw returning to field were investigated. The results indicated that ADS-3 had high degrading
capacity for three privileged crop straws in flask, with 51. 6% for rice straw,44.7% for wheat straw and 40.8% for
corn straw 11 days after incubation. Although ADS-3 could degrade 6.8% .21.6% and 44.7% of wheat straw under

temperatures of 4,15 and 35 C respectively,polymerase chain reaction (PCR) denaturing gradient gel electrophoresis

(PCR-DGGE)

revealed its microbial component was rather stable. Wheat straw degrading enhancement was

significantly improved by inoculating straw-amended soil with ADS-3 (P<C0.05). This study provided test parameters

for further field experiment and agent preparation.
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Fig. 1 Degradation rates of three crop straw by ADS-3
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Fig. 2 Dynamic trends of OD and pH during
degradation by ADS-3
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Fig. 3 Degradation rates of wheat straw under three

different temperatures by ADS-3
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Fig. 5 Enhancement of straw degradation after

inoculated ADS-3 into straw-amended soil

3 3 i

DY ZRAE /N 22 KR AT 2 3 B 7 B e i 9 3
RAAEDIFEF  ADS-3 X iX 3 FAAE W K5 AT #8 B A
SR 1K) 43 gk RE T e AP ORRE RS AT 20 i OR e b /N2
WZ o TERAH T I R A R AR L 3 ] BE A 56 o
FARHA 5 AR BT P T RS FF 32 20 FOKRAY 2 L T
MR AR AL R B . ADS-3 T BE 14 0 1k 5 4
JPEAN T T AN T 5 R 1 B BIR A B S e
Rl A R AR 1 PO Dl S DT RS A o R
I RIRARIRE ME % . HiFRd b . ADS-3 R it %

B A T U5 TR R A A T L A R T aE— 2R
Bigt. WA TR A KA R b pH ARfRAE 7.4 N
6.7 Z IRl AR fh W B /N 23 [ AR S AT R e
B R S TRINE BE 48 ADS-3 X R AT 109 43 i fig
2SR K B JE PCR-DGGE 43 #7 45 S AiE B , ADS-3
TER ) B IR B 25 0F T i A A i SR R, AR R R
4T A SR TR A8 A o 1 B

DRI R FW L E 11 d 4R ADS-3 fiE
AR 2 A RS A 0 D B A o ) A 2 TR % RO LA T
RO IR B T 22 5 10 KT GUAE W R R 4 D B+
RS R . (HAEBR N, i T R R
i — AN EL R 22 WP R &R A7 A TR W0 TR) 1Y 38 A B
HABAS B IR KT 1 52 ) BELAS T B2 P i 2 4 0 AR
KR HAER RS, R, R = i) i B
FP R A 2 A5 AR RO 1) SE B0 Rl . BRI Fh R R
O R PP N S B R 3 2 — o AR A AR A LY
I v 0 3 B R VR S 2 B RE AT R0 e R AR
JREL ARG BT R FT R B B BE ADS-3 2R
FH B2 ) VR P 7 FF 0 18 B TR, 2830 K e 1) 1) B
Hil MR AR — A EME & R, ARTESIR
T O R T 7 i e R i At L AL R R A
Mo 84 & . ADS-3 & & [T T IF & /% FF 8 |
PR TR . UL AHE 5 AR U 1 385 3% 5 LR 22
P 1A R a5 O 3 T P % 3% 3k 3 B A 40 Sk T AL U K
L IC R 0 IR Ry TR B b B
BT R HEDIRLBE 2 T Healh

3) 3 B 45 A B, ADS-3 i JE Ak R i i, B
Hit—H IR T . SRHEESEESTAEY
A0 55 2 TR R ) A R A B e A e e R A
PEATHIFZT , IR ¥R R 35 B A A 9 08 45 85 i B o i A
1) IR BE 25 o B8 w8 R FE e 2 R R AT

2 £ x M

L1 SR o HE % R SO RS AF 38 1 R LB S B R B [ M. b
A E AR R AR . 20011 10-60

(2] 53, AR ApbRAE S5 B FF I8 F XA FH A S0 Wb v e 1
O )], %40, 2006,43(5) : 736-741

(3] VIJKEL. F4R5E . Bk R. RS FF 8 H XA H A B R G RAEY K
Ry )], 4R, 2001,32 (5):209-213

[4] Wang ] G, Bakken L R. Competition for nitrogen during
decomposition of plant residues: Effect of spatial placement of
N-rich and N-poor plant residues [ J ]. Soil Biology and
Biochemistry,1997,29(2) :153-162

[5] Gaddea B,Bonneta S,Menkeb C,et al. Air pollutant emissions



553

R

— LR T 20 Ak BT 4 S8 P R 3 T RS AT B4 42 B8 28R 49

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

from rice straw open field burning in India[ J]. Thailand and
the Philippines,2009,157(5) ;1554-1558

ETiE, E I m AR . TR E RS AT SRR i UK fe o S AR B
Xt 5 (1. el Bh2#, 2009, 37(27) :13181-13184

Dejonghe W,Boon N, Seghers D, et al. Bioaugmentation of soils
by increasing microbial richness: missing links [ J ]. Environ
Microbiol,2001,3(10) :649-657

Johannes A, Van veen, Leonard S, et al. Fate and activity of
microorganisms introduced into soil [ J ]. Microbiology and
Molecular Biology Reviews,1997,61(2) :121-135

Juhanson J, Truu J, Heinaru E, et al. Survival and catabolic
performance of introduced Pseudomonas strains during
phytoremediationand bioaugmentation experiment [ J]. FEMS
Microbiol Ecol,2009,70(3) :446-455

Kato S, Haruta S, Cui Z J, et al. Network relationships of
bacteria in a stable mixed culture[ J]. Microb Ecol, 2008, 56
(1):403-411

SO 2R AT 0 5E S0 SR BCAE W W A A 4 3R 00 O 5 R L
(V] v AR 25 42, 2010, 26 (1) : 231-236

Li P, Wang X, Yuan X, et al. Screening of a composite
microbial system and its characteristics of wheat straw
degradation[ J]. Agricultural Sciences in China,2011,in press
Zhu H, Qu F, Zhu L H. Isolation of genomic DNAs from
plants, fungi and bacteria using benzyl chloride [ J]. Nucleic
Acids Res,1993,21(22) :5279-5280

Muyzer G,de Waal E C, Uitterlinden A G. Profiling of complex

[15]

[16]

[17]

[18]

[19]

[20]

microbial ~ populations by  denaturing  gradient  gel
electrophoresis analysis of polymerase chain reaction-amplified
genes coding for 16S rRNA[J]. Applied and Environmental
Microbiology,1993,59(3) : 695-700

Guo P,Zhu W, Wang H, et al. Functional characteristics and
diversity of a novel lignocelluloses degrading composite
microbial system with high xylanase activity[ J]. ] Microbiol
Biotechnol,2010,20(2) :254-264

FNIE BRI S A A8 PR B I L 9k (DGGED 18 26
e A WA o i LA LT 1. o B ARl K27 2% 4. 2006, 11
(5):1-7

Song Q. Arthur J M, Richard W B, et al. Response of soil
microbial activity to temperature, moisture, and litter leaching
on a wetland transect during seasonal refilling[ J]. Wetlands
Ecology and Management,2005,13(1) :43-54

F/NGA ARG R S A AW IRNER A SR
BT FELT ). P EAROE R4, 2011,16 (1) : 24-29

FERH LR AN SR ES R E T MEE AR
MC1 fiyfifi e K S e[ ]. SR BERE,2002,23(3) :36-39
Fantroussi S E, Agathos S N. Is bioaugmentation a feasible
strategy for pollutant removal and site remediation? [J]. Curr

Opin Microbiol,2005,8(3) :268-275

(rfEmE. ZX L)



