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Response of Soil Respiration and Organic Carbon to Returning of Different

Agricultural Straws and Its Mechanism

CAO Zhan-bo'">, WANG Lei*, LI Fan®,FU Xiao-hua®, LE Yi-quan®, WU Ji-hua’ ,LU Bing',XU Dian-sheng'*
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Abstract: Soybean, maize and rice straws were selected as raw materials to study the response of the soil respiration (SR) and soil
organic carbon (SOC) to returning of different straws in the Chongming Dongtan area. The results showed that all of SR, SOC and the
plant biomass of the lands with returning of different straws were higher than those of the controls. The soil with soybean straw returning
possessed the lowest SR and highest SOC among the three kinds of straws, meaning its higher soil organic carbon sequestration
capability than corn and maize straws returning. Straw returning significantly enhanced soil dehydrogenase, B-glycosidase activities and
microbial biomass, and soil dehydrogenase activity was significantly correlated with soil respiration. The dehydrogenase activity of the
soil with soybean straw returning was the lowest, thus, the lowest SR and highest SOC. Soybean straw had the highest cellulose and
lignin contents and the lowest N content among the three kinds of straws, resulting in its lowest biodegradability. Therefore, when
soybean straw was returned to soil, it was difficult to degrade completely by soil microorganisms, thus the lowest soil microbial activity,
eventually leading to the lowest SR and highest SOC.

Key words:soil organic carbon; soil respiration; straw returned; soil microorganisms; biodegradability
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Table 1 Influence of straw type on soil microbial indictors
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X BR 9.83+0.58 b 6.99 +0.50 ¢ 3.58+0.39 ¢

IKFE 8.65+0.36 b 131.36 £5.90 a 33.31 +2.34 ab

BT 12.56 £0.26 a 93.36 +3.36 b 47.49 £3.99 a
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Table 2 Correlation analysis between soil respiration

and microbial indicators
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ATP -0. 447 0.468 * 0.119 1. 000

1) # = FoRMEIETE P <0.01 KM HB 2 « FoRMEHAE P <
0.05 /KF-J 2
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Fig. 4 Mass change of different kinds of ectopic straw

returning in the process of decompositon
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Table 3 Model fitting of decomposition process

of the ectopic straw returning

SRk

i) IR [5] 05 77 Jd-1 HXRE R
IKFE y = —0.005 5t +0. 005 0.005 5 0.979
pigsA y = —0.004 3; -0. 065 0.004 3 0.994
5/ S y=-0.0059:+0.0015  0.0059 0. 996

WK MR MAS AR EEZESR. N
T HFGEAN ) 2 TR FF 40 At 3 6 11 o 5 g PR, X
FEFF R RS N, C/N, SFHEZMATREEN
FSCHESEF T 25 Rk 5.

3 FhA MG FF 53 it il 3 BOR L h i 47 4 2
ARITZEM N AL B (P <0.01), 5
C/N S BRICHFENE(P >0.05) , #156 R BHEF oA
JRZE > A4 > N(HXERECH 0.917) , X A B
R T FEREFE o R RS AR R R ML R &
T A A3 il R LR R NIRZ . AR Z W5
CLERUESE P4 28 | R T 2202 R FF 40 i e e e fi
IR TR 52 KB R Wi 5 T A TR A %
DIBE R, — AN 7E H A L i A Fe v, AR5
R 5 MRy anm i | BRI KRR B &AW
SR P Y U fe 32 BERT R T, B A T A A
A ROSEAL I S A R . N e R B — KB HK T



534 DA . PR S E AT HURROGS AS [RI R AT FH g 1 K HCAHIL ] 1913

R e L YR A R Y R R —
B 1 BB C/N ARSI, B AR W)
AT IREE . A v ) PRI N DL, LA EI A
BB SRR MRS AR N & 8w, i s B R

TR N TR, Gl YRS R R, RS AT
SR . S TARERE N AR, R A
18, HAR R ER 1 i A A T 0B A8 o, DT 7 -
TR B (AL )

®4 TREBFHEXRER

Table 4  Basic properties of different straws

S| YRS/ % KRITE B/ % N/% C/N

IKAE 33.18 0.9 b 5.96+0.3 ¢ 0.924 +0.018 b 39.96 +1.39 ¢
BT 37.87 £0.55 a 19.01 £0.45 a 0.545 0. 006 ¢ 76.57 +1.74 a
/N 28.48 +0.59 ¢ 6.24 £0.23 b 1.52£0.012 a 64.59 £0.68 b

D) H PR 5 BEFF C A REAT AW

®5 BHOBEREHSELERNBXESHFY

Table 5 Correlation analysis between straw decomposition rate constant with physical and chemical indicators
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N 0.917** -0.187 -0.978** -0.783* 1. 000
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