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Fig. 2 Variation of straw water content, soil water content and soil temperature with type of the straw and decomposition stage in farmland
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Fig. 3 Temporal variation of average well color development ( AWCD ) of the microbial community with the farmland

soil and the type of the straw in different decomposition stage

24 AEREFEBIRPHEDT 6 LRIFEHF

AxE

FAEA PTG TER AWCD {8 A ¥y 2h fig
PEPEHE B AE e AR W 0 SR AR ARG B, O
ANBE SR WA MRS ACIT TR AR B . RUZEIXTAR
[F) it Y58 1 A1) FH T LR R AR P i A T RE A .
8 F LU AN [R) R AL BEAE A B F S A % 6
BRI B A RGO, ASHIF 9T 1 FA RS AT 85 % 10, 90,
180, 270 360 d HYL5 AR ALARIT T HERE WX 7S K2k
R A ARk s . th& 1 TLUE W, FB. FC.
FCN 2b i + i A= Wy VR A6 T8 iy s v 5 A Ak &
YR ZES A RE, WA, FCN AR 50
W REIEEIE AT e N 2 A HER RN B EZ

Hh, XTHAD 4 FhaRiEAI 2 S B3, H FB. FC &b
B - A VIRV AE S T e X = LR . ORI
W2 . 2 LA B 22 TR R 22 57 3K B i 35K
¥, HEMBMEEER, FB. FC, FCN AP + I EY)
75 o G L 2 9 R 4 0 16 28 IR 348.9% .
368.1%. 367.4%, XJIRIRMIFIH 433G 2 297.9%
340.9%. 229.3%, XPHEISHYFIH G A3 &2 244.4%
288.1%. 198.5%, X Z eI H 5373 2 333.3%.
351.3%.156.5%, X Z W FI I 23 535 2 181.9% .
276.6%. 195.8%, X5 A A4 A ) 43 ) A5 B
JER 1) 144.7% . 90.00% . 70.45%. HRHE 3 FfEFFAb
HEXT 6 Zemici i A B LT LLE H, FB ABE 4 5 f%
A WIRER B DL 3TN S 2 SR Y RO AR, FC &b

http: //pedologica. issas. ac. cn



o

1486 + e

SR # 56 %

£1 RATEEBRSREPAEBFLIE HIEREYT AALHEBFEHFAE (144 h)

Table 1 Utilization of six categories of carbon sources by the strains of microbe in type of the straws and decomposition stage in farmland soil

(144 O
T FF2E 2 B fi bk 1] AR EAES S Z ek EZ2 /B HEEWAK
Straw type Decomposition time/d Amino acid  Carboxylic acid  Saccharides Polyamine Polymer Aromatic compound
FB 10 0.47e 0.48d 0.72d 0.39d 0.83c 0.38¢
90 1.22d 1.16¢c 1.61b 0.79¢ 1.76ab 1.19ab
180 1.31cd 1.17¢ 1.59bc 0.79¢ 1.37b 0.97abc
270 2.29a 1.66a 1.94a 2.31a 1.98a 1.25a
360 1.64b 1.43b 1.76ab 1.30b 1.51b 0.55bc
FC 10 0.47d 0.48d 0.72d 0.39d 0.83d 0.38d
90 1.22¢ 1.16¢c 1.61b 0.79¢ 1.76ab 1.19b
180 1.31c 1.17¢ 1.59bc 0.79¢ 1.37¢ 0.97bc
270 2.29a 1.66a 1.94a 2.31a 1.98a 1.25a
360 1.64b 1.43b 1.76ab 1.30b 1.51b 0.55cd
FCN 10 0.43d 0.41c 0.65d 0.46d 0.72c 0.44c
90 1.47ab 1.35a 1.79a 1.40a 1.95a 1.68a
180 0.97¢ 0.80b 1.42bc 0.56d 1.27b 0.67bc
270 1.58a 1.34a 1.67a 1.27ab 1.47ab 0.47c
360 1.58a 0.94b 1.29¢ 0.72cd 1.41ab 0.31c

e FBIARRE YRR R #2557 B 3% ( P<0.05) Note: Different letters in the same column mean significant difference between

treatments at P<0.05 of Duncan’s test

P SR I RE VR B DL AR RE BRI, FCN
Ab RN A T A AR W A 0 ) DL SR X S A SIS
ZRYAEHE
2.5 AEBTLETEREVEE SEMEIEH

M#E 2 ATUAEH, 3 FORERSFF b FE A 16
A HAE (EEE) fEIEMaE iR, BT
FCN AbFRI) H {EAEJE RIS 22 5 & 25, FB I
FC Ab31Y HHIE B i fe 22 5 A K H 2 3 i 2
H, FB. FC., FCN AbH -+ E RIS H (8455
THEZEWAME (10d) B9 99.44% ., 99.16%F1 95.84%.
WA 22 T2 AT, 3 FlORTRIAS AT b 2 358
AR 0 F & A e 25 5 3%, b FB
AER (SE¥{E 3.62 ), FC AbFR (SF359(H 3.58) ZIH)2
SR FCN AHE (SEX(E 3.53) 5 FB. FC 4bBH
ZIM2ZEFYBE A H IO RIRSFR b 2 4385
YIRS I & T FB> FC>FCN,

3 PR FEASFF AL B AU D (3%
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Z TS5 SR B FON ALFRAY D {7818 iRl G 22 5

Feis R E S, FB, FC ACFEAY D {HH7E B G 2
SRR, UL 3 PR AT IE % A A R A4 A K T
AR LA AR AN X .

3 PR RIRS A1 Ab B b 4 SR AR VR 1 E (B 3
S1EE) 5 HAEM AR AL B 45, FB.
FC. FCN Kb BRI Wy #ETE 135750 B 43 5 T B 2000 i
BrBE (10d) /4 98.13%., 95.37%F11 94.50%. PiHAA
[Fi) s Ak 4 b SRR A W R U B 450 BE LR AR
Br T FCN ALY E (B AEE T 5 22 5 W Z 4h  FB
FIFC AbPHRY EHABTEE T 2 7 A K. b FB
B (YA 1.07). FCN AR (P34 1.05) Z
2R B3%, FC 43 (SF¥{H 1.06) 5 FB. FCN
AbH 2 ) 22 S YR B 2 AR T - 498 rp O [ A T Ak 3
rh L R MR VR 1 2 5 EIUY i FB>FC>FCN.,
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AR, AN FCN &b 3 Ji i 5k B8 e id 5 4 e b P A A SR A BV ) S B RN A A A
FAKE . AWCD [HE BEFRM KR, SAFEFFF MHRKR,

F2 KELEARBFLEDTIRHEDRENES HEEL (1440)

Table 2 Richness, dominance and evenness indices of the straw microbial community for farmland soil relative to type of the straw returned

(144 h)
&5 fgg i ) FB FC FCN
Decomposition time/d H D E H D E H D E
10 3.60a 0.96ab 1.07a 3.56a 0.96b 1.08a 3.61ab 0.96ab 1.09a
90 3.62a 0.96ab 1.07a 3.49ab 0.96ab 1.03ab 3.57ab 0.96a 1.04ab
180 3.57a 0.96ab 1.05ab 3.64a 0.96bc 1.09a 3.65a 0.96abc 1.08a
270 3.37b 0.96a 1.00c 3.43b 0.96a 1.00b 3.32¢ 0.96ab 0.99¢
360 3.58a 0.96ab 1.05ab 3.53ab 0.96ab 1.03b 3.46¢ 0.96d 1.03bc

W H, HARAEEG D, FEFFAEEG E, Mcintosh $5%0. [W]—51 vh JEAH [R) 7 BF 378 Ab B 7] 24 53 9. % ( P<0.05) Note: H, Shannon
index; D, Simpsonindex; E, Mclntosh index. Different letters in the same column mean significant difference between treatments at 0.05
level of Duncan’s test

x3 LTEURRARBEFLER T EREDZHFEETEBFREZERMEXN

Table 3 Relationships of soil properties and straw microbial diversity with straw residual rate relative to type of the straw

mH J5 f# 5% B % Residual rate WiH Ji f#% 5% P8 % Residual rate
Item FB FC FCN Item FB FC FCN
LS
pH 0.43* 0.57** 0.62%* —0.08 -0.12 -0.13
Saccharide
TIEAHLE IR
0.74%* 0.81%* 0.86%* —0.54%* —0.66** —0.68%*
OM Amino acid
A R
0.45% 0.61%* 0.67** -0.22 -0.26 -0.28
Alkalyic N Carboxylic acid
Ak ZRY)
-0.17 —0.02 0.02 0.29 0.36 0.26
Available P Polymer
A HEREY
—0.79%*  —0.85%* —0.88** 0.36 0.41 0.34
Readily available K Aromatic compound
IR Z
—0.59%*  —0.76%* —0.71** —0.55%* —0.68** —0.71**
Soil temperature Polyamine
Tl AT &K B TR H
—0.54**  —0.54** —-0.40 —-0.03 0.05 0.63%*
Water content of straw Shannon index
SR TR D
-0.33 -0.32 —0.44* —-0.02 -0.04 0.27
Soil moisture content Simpson index
Mclntosh 8% E
AWCD -0.14 -0.37 —0.43* —-0.07 —0.01 0.63%*
Mclntosh index

e FRPe B R IRAE 5% 1% K I 2 A & Note: * and ** indicate significant correlation at the 5% and 1% levels,
respectively
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Abstract

Decomposition of Plant Straws and Accompanying Variation of
Microbial Communities

ZHANG Hong CAO Yingfei XU Wenxin LU Jialong’

(College of Natural Resources and Environment, Northwest A & F University/State Key Laboratory of Soil Erosion and Dryland farming on

Loess Plateall, Key Laboratory of Plant Nutrition and the

Agri-Environment in Northwest China, Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Objective Plant residue is an important source of soil organic matter. Returning Straw to the field

is an effective way to develop sustainable organic agriculture. In this paper, characteristics of the decomposition of

plant straws, soil microbial functional diversity and their relationship was studied in an attempt to lay down a

scientific basis for research on transformation of organic carbon in soil and rational exploitation of land resources.
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Method The mesh bag method was used to explore how fresh plant straws decompose in farmland soil and the
biolog plate technology was adopted to determine changes in soil microbial community relative to type of the plant
straw incorporated. Result Results show that with decomposition going on, residue rate of fresh plant straws did
not very much. Corn straw decomposed faster than bean straw. In terms of mean AWCD (the average well colour
development) of soil microbial communities, a declining order of FCN (Fresh corn straw + nitrogen fertilizer)> FC
(Fresh corn straw)>FB (Fresh bean straw), indicating that the soil microbial community in the soil applied with corn
straw was relatively high in density and stability, while that in the soil applied with bean straw was lower during the
whole decomposition period. No significant difference in microbial AWCD was found between the three treatments
(P>0.05), but sharp differences were between treatments different in types of straw and in duration of decomposition
(P<0.01). Analysis of effects of microbial community structures on utilization efficiency of the six categories of
carbon sources indicates that the predominant populations in the three treatments fed mainly on saccharides and
polymers. When decomposition went on, hard-to-decompose substances gradually accumulated in the middle and
later stages of the decomposition, showing that the populations were the weakest in utilization of aroma compounds.
Polymers could reduce structure stability of the microbial community and affect residual rate of the straws under
decomposition. Correlation analysis shows that decomposition residual rate was significantly related to soil pH,
organic matter, alkalyic N, readily available K, soil temperature, the utilization of carbon sources, like amino acids
and polyamines, and by a certain degree to soil water content and water content of straw. Conclusion FCN with a
proper C/N ratio is susceptible to impact of more factors than FB and FC, when decomposing in the field. Therefore,
in the practice of returning straw in the field, it is recommended to adjust C/N ratio of the straw incorporated to a
proper degree and to apply microbial agents that are capable of degrading the metabolites of polymers, so as to
promote decomposition of the straws incorporated and improve utilization rate of the straws returned.

Key words Farmland; Long term experiment; Straw decomposition; Biolog; Microbial community
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