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Construction of composite microbial system with capacity of
straw degradation and biocontrol efficacy

MA Zhi-yuan, LUO Jing,FENG Zhi-zhen, LIN Xing-hua,DUAN Jun-na, AN De-rong

(State Key Laboratory of Crop Stress Biology for Arid Areas,College of Plant Protection ,
Northwest A& F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The system of biocontrol strains of corn straw degradation compound was built
to improve the utilization of corn straw degradation and effective control of plant diseases. [Method] In or-
der to construct composite microbial asystem with capacity of straw degradation and biocontrol efficacy,we
constructed asystem by antagonistic tests among 11 cellulose-degrading strains(X, —X,,),17 hemicellulose-
degrading strains(B, —B,;), 19 lignin-degrading strains(M, —M,,) and an antifungal strain(L),and they
are all spore-forming. The use of affinity determination,ability to antagonize the activity and degradation of
straw comprehensive determination of the compound selected the best strains for composting.and field tri-
als for strains that make up the optimal composite strains were determined by 16S rDNA sequence analy-

sis. Take wheat germination index (GI) as the index, the simulated test studied the optimal composting
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compound strains of corn straw rotten process. Through field experiment, the optimal compound strains,in-
fluence on tomatoes growth and production was studied to investigate the control effect of tomato grey
mould. [ Result)] Through the initial compatibility test four complex strains of Z1 (LM;X,B,), Z2
(LM;X;Bs),Z3(LM;X,,B,) and Z4(1LM;X,,B,,) were built, then the best one with high antifungal activity
was chosen and straw degradation was chosen for further research. Results showed that the Z1 had the best
comprehensive effect;spraying fermentation of Z1 can speed up the progress of straw decomposition,its GI
value was higher than 85% after 25 days,after complete maturity,it was 4 days earlier than CK; spraying
fermentation of Z1 in straw returning can promote tomato growth,increase yield,and prevent tomato gray
mold to some degrees,the inhibitory rate was 27. 92%. Z1 passed the sequencing of 16S rDNA, the strain of
L. was identified to be Paenibacillus sp. The strain of X, was identified to be Bacillus subtilis. The strain of
M5 was identified to be Bacillus amyloliaue faciens. The strain of B2 was identified to be Bacillus amyloli-
aue faciens. [Conclusion) The results showed that the composite microbial system which we constructed

has bifunctional of biocontrol and degrading of straw,costs low,and applies easily, which has good potential

applications.

Key words: straw degradation;biocontrol efficacy; Bacillus;composite microbial system
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W2 T 85 75 5P A R ST BOGE IR T I s N
[Fi] LI A8 TR PR (] ) S AP o KRR RS B A BT R
[Fi] ZA1 HE 14 B A ] TG B 7K A 10° efu/ m LY 46 ¥ & M
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24 R1492. 5'-CTGAGCCAGGATCAAACT-3")
#E4T PCR 734, PCR W4k & 25 pL: DNA ##
B2 1.0 uL,F27 0.5 pL. R1492 0.5 uL.10 X Buffer
2.5 pL, MgCl, (25 mmol/L) 1.5 uL,dNTP (10
mmol/L) 0. 5 pl. Taq #§ (2.5 U/pl) 0.5 pl.
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B P AH B TR) SR R R I R BT A ANE A
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S ZAZ21 5 72,73 A AE B B3 22 5 (P <
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Table 1  Antimicrobial activity of different composite microbial systems fermentation filtrate to Botrytis cinerea
T
| EREA 71 72 73 74 L
Composite strains
r———
0 5 Pl EL 2/ mom 20.640.1 bB 19.9740.3 cC 19.740.3 cC 20.940.2 bB 23.940.2 aA

Inhibition zone width

Y« T SR B R /N 5 R 4% 2 5 3 (P20, 05) AR R LK 5 R % 7 22 5 8 3 (P<<0. 01>, %% 2 [,

Note: The different small letters indicated the significant difference(P<C0. 05). The different capital letters indicated the very significant

difference (P<C0.01). Table 2 as the same.
2.1.3 #HEMEAMNE HE2AHMLIESL
T R FORFE A A — o R ae o 21 B9

it BE 1 ik o HLXF T KRS AT 9 R A 2R Sl 45. 90 % . 1
BT HAbL 3 NEAH R MR (P<<0.01),

x2 EAHEXNERBEFHIMEMERE

Table 2 Capacity of straw degradation of composite microbial system

—
R A 71 72

Composite strains

73 74 CK

T AT Wefie ¢/ 4

.. 45.9040. 41 aA
Straw decomposition rate

40.0540.79 cC

42.91+0.66 bB 36.02+1.67 dD 1.93 £0.19 ¢E

MLL Fik g gt a4 N EASE AT Z1 ¥R
KA FT 110 B figk BB 7 foc o, o HLHC & TR 6T 7 A K B
Joa TR ) 100 A TR MR L R SR A R BRI — A R
AR BILERE 21 #17F — 25,
2.1.4 ZI(LMXBO A AW AP &R R LT
it 16S rDNA ¥ 51 40 #1 % Z1 (LM X, B.) & A 1
AR ER AT E AR WoR . L O AT
Wi (Paenibacillus sp. ,16S rDNA JF# %] GenBank %
S50 IN639003) s X, R Al B ZEHLFF B (Bacillus
subtilis,» 16S rDNA J¥ 41| GenBank % 3 5 .
JN851149) . Ms y fift V& ¥y 2F #FT 8 (B. amyloli-

aue faciens, 16S rDNA J# % GenBank % 3% %5 N
JN387092) , B, fift v B 25 fLFF 18 (16S rDNA J3 4]
GenBank % 5% 52 : IN245982) ,
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EA=op- A

MERS . GI<C100 %0, B H) 5 HE AL A HE ) 4%
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AT B SEAS WA R FEE L T2 GI>80 Y0 i, HENE
JEEE 4. AR 21 B4 W R K BB /N fl 1
GI W2 45 /AL 3 s

®3 BREABAERESER 2 REBERMNEMTFRFEHHZ N

Table 3 Optimal degradation of composite strains of corn stover fermentation broth of
change of GI during composting %
b REPRE GI
Treatment 10 d 15d 20 d 25d 27 d 29 d 31d 33d
CK 21.64 38.91 59. 89 73.78 78.71 82. 64 85. 47 90. 26
Z1 25. 14 47.50 79.93 85. 90 90. 59 93.58 95. 84 97.53

& 3 A[Al, Z1 f1 CK 2 A4 &b B 78 i iR 3o 2 v
/NE GI B 35 5 32 i 44 Rk 34, 3% W I 4 kAT s i)
FR HE <, R o X AR ) A B 3 4R T 0% 400 o 4 0% ¥
fiff s 2R R B] L Z1 b E ) GI — B R F CKL 5 25
K, H GI h 85. 90 %, Hi AL ik 5] 5¢ 42 85 24, 1fif CK
FEHS 29 R HENE A 58 2 8 (G K 82.4%6) . WA
Z1 Qb BRI FORFEFF S CK T 4 K58 28 2. Ui B
W A B R Z1 A] R KA FE 8 G R
2.3 BEMEXBETERBESER ZI HAWEMRE

K R 7R B 9% 19 5 i

2.3.1 sFAHAEKGHw HE 4O, T2 b

BBk ZEML RS CK M He Y e e 1k 22 7, 3
SRS /N T CK U BB A R a7 50 1 422 38 B X A
PRA K IR I A2 HEVE T 5 T1 Ab 3 A9 kv L 25
KR4y 9k 138.0 em, 10, 4 mm 1 196. 9 kg, ¥
e 25 T HA 2 A Ah B 8BRS FE A B A Z1
fig (2 F i AR B L i,

2.3.2 NEFERAFERAGEEZR HBES ATH,
T1 F0 T2 4b 2655 18 76 B0 M i & LT CK(P <<
0. 01) , & W H N 7 Al K 25 95 S A — 28 B B 1A ROR 5
T 4b B 2 il 85975 1) Bl VA R0 R e i » M 27. 92 %0
v RS AR I S ISt 52 6 TR AR 21 R T YRGS T A R
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Table 4 Optimal corn straw degradation composite strains of tomato growth and yield culture influence

b3 PR/ cm 25 /mm 7 i kg
Treatment Plant height Stem diameter Output

T1 138.0+1.2 aA 10.440.2 aA 196.9+5.1 aA

T2 126.3+3.3 bB 9.5+0.1 bB 177.4+£7.0 bB

CK 125.7+1.8 bB 9.6+0.2 bB 167.34+9.9 bB

0 FABAREARARNG F 6% RRE R B E(P<0.05) S A KE FHHFRERLEFWREZE(P<0.01), 5[,

Note: The different small letters indicated the significant difference (P<C0. 05), the different capital letters indicated the very significant

difference (P<C0.01). Table 5 as the same.
x5 BREEAREAKRBESHR 21 RBR
WEMRBHRABEHR
Table 5 Optimal degradation of composite strains of corn
stover fermentation broth of the control effect

of tomato gray mold

Ak o 15 8 K/ 0 Bl ¥R R/ 7

Treatment Disease index Control effect
T1 40,1441.3 cC 27.92
T2 46.114+1.0 bB 17. 20
CK 55.69+1.1 aA —
N >y
33
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I BRAEAT R S . T— MR EHmR 21 &
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