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Effect of temperature and microbial agent on wheat straw
decomposition and soil carbon or nitrogen

Shaukat Ali Abro,BA Yu-ling, TIAN Xiao-hong, LI Meng, YOU Dong-hai
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Abstract: [Objective) In order to offer some theoretic foundation for the evaluation of straw returning

measures to supply the soil nutrients and improve soil fertility,the decomposition of wheat straw was incu-

bated to investigate the effect of temperature and microbial agent on wheat straw decomposition and soil

carbon or nitrogen. [Method]) The soil (127. 5 g air dried soil) with (0. 961 g/pot) and without wheat

straw was incubated at constant temperature (15 °C,20 C) and microbial agents (2. 88,0. 961,0 mg/pot)

for 75 d. The CO, production during the incubation and different forms of soil carbon and nitrogen content

after incubation were determined. [Result] There was a strong influence of temperature on the decomposi-

tion of straw and nutrient release,however,microbial agents had no obvious effect. Compared to control at

the end of 75 day incubation the net cumulative CO,-C evolution at 15 °C under straw addition was 37. 1%

lower than that of 20 °C ,while the net increase amounts of soil organic carbon and microbial biomass car-
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bon were 260% ,949 % ,respectively. At the same time,the content of soil total nitrogen and ammonium ni-

trogen was decreased by 100% and 18.4% in 15 “C treatment compared to 20 ‘C treatment,and the micro-

bial biomass nitrogen was increased by 262% , respectively. [Conclusion) Lower temperature is favorable

for soil organic carbon,microbial biomass carbon and nitrogen sequestration and retention, however, higher

temperature makes it easier to transform the organic carbon of straw into inorganic carbon,in addition, mi-

crobial agents have little effect under this controlled conditions.

Key words: straw decomposition; CO,-C evolution; soil organic carbon; microbial biomass C; microbial

biomass N
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Fig. 1 Soil CO,-C emission pattern from straw decomposition under different conditions
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Table 1 Cumulative CO,-C emission amounts from straw decomposition under different conditions g/kg
ﬁﬁiﬁi%%ﬁgﬂl:ﬁj/ AT IFEFF No straw IRNAEFF Wheat straw REELIEN
mg *

Microbial agent 15 °C 20 C 15 °C 20 C Average

0.961 4.23 ¢ 3.31d 5.80 a 5.62 b 4.74 A

2.88 4.31 ¢ 3.27d 5.77 ab 5.71 ab 4.77 A

0 4.36 ¢ 3.32d 5.79 a 5.69 ab 4.79 A
XM Average 4,30 C 3.30 D 5.79 A 5.67 B

T2 W LR TE 12 A Ab B 3 Al By R0 K F B4 A R 5 R R A A A B ) AT B R AR AN TR OO B 5 BEH SRR 22 5 3

FRARTF /N RO 58 3% FR 22 AR B35 (P<<0.05) . F &K,

Note: The multiple comparisons were conducted among twelve treatments and different levels of microbial agent or four treatments (two

temperature combined with straw levels) , respectively. The different lowercase (capital) letters within each data indicate significant

diference at 5% level. The same below.
2.2 AAZGTHEHERN TEFTNHRMNMEY
ERSENTIT
FR2WR.AT5 d KRG, &AL B ] 4 1A L
W& BEAAAE— 8 22 5 . TERUIREEE (15 "CO R L im
FEFEXT + A MLk 2 S BOR R T AW B, 5

AU INFEFEAA L, Jorp 15 °C TR USRS AT A 2 1Y) 1
LR T35 5 i, 8 20 COR B IS FF Ot D Ak
PRAT S 1. 07 g/kg, H 15 “CF - 58H LK 1Y 15 3 12
20 CHE T 260%,

R2 ARAZFGTEFERNTEENRSENZN

Table 2 Effect of straw decomposition on soil organic carbon under different conditions g/kg
1&%%%@;‘1;5;/ A INFEFF No straw W IMFEFF Wheat straw 4 (E
mg *

Microbial agent 15 °C 20 C 15 °C 20 C Average

0.961 13.71 ab 12.70 cde 13.76 ab 12.49 e 13.16 A

2.88 12. 80 cde 12.92 cde 14.38 a 12.45 e 13.14 A

0 13. 30 be 12.61 de 13. 27 bed 13.74 ab 13.23 A
S Average 13.27 AB 12.74 B 13.81 A 12.89 B

M1 3 T LAFE o A [a) A B E] 4 3 rp e i
B A W 25 5 . JCARAE AT M AR AR L AR W
FR 249 oA 2 B H BRI A 64 45 5 5 R IR AT
HH L A R — 3l 2R T L BN RS AT L A
BT 4 i B R WA RS AT X S R
Yyt e 14 384 T A7 T A R A D B INRS AR L 15 °C

B R M A W B B2 S B R T 20 (T AR
B, HH A SR W gk ) v 1 B D 160. 5 me/ kg
BT 20 'C R 15. 3 mg/ke SRS H 10 54
AR o T UL TR Ak BE 2 0 S A A W A
i F b R PR I AL AR SEA R X

£33 FEAZFHGTEAERY T EMEYERSENZIN

Table 3 Effect of straw decomposition on soil microbial biomass carbon under different conditions mg/kg

1%&%%?}%/ AREIMFEFF No straw BINFEFF Wheat straw B
mg + 7 i . _

Microbial agent 15 °C 20 C 15 C 20 °C Average

0.961 108.8 e 133.0 de 307.5 a 165. 0 cde 178.6 A

2.88 118.7 e 136. 2 de 234. 6 abc 184. 4 cde 168.4 A

0 109.2 e 217.6 bed 276.2 ab 183. 6 cde 196.6 A
XM Average 112.2 C 162.3 B 272.7 A 177.6 B

2.3 AAFZHTHEFERNIREIRSENTN
M 4 ATLUE L AEAR AR B S R . R R
A Z AT — E 22 S o R Gl AR W R S T oK X
e A R TE R R IR IS AT S R e
SRZETARBMAT AR, B 20 C T iBH &K
o NI R AR R A HE 4 AR P B R 0. 07
g/kg. [N, 20 C oM T LA R R 15 C
BF 0.07 g/kg, MR LA R EEXT HIER RS

A HLI 152 T T A — 2L

5 R AEA R B RS AR IR A W R R
TS 20 TF S AN ) A B A 25 0 =2 1) AT
B2ES . BSIMGCE YR ST A S A
SR AN 72 TR — B T RS AT Ak 2 A ) il 25
G B R B T R USRS AT A B 34 T AR
IR AT b A A T R R R IR AT S
220 “CZAF T I IR 1 8P 20 25 AU B2 3%
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Table 4 Effect of straw decomposition on soil total nitrogen under different conditions g/kg
1’%/:,:%%2]%%!%/ AT INFEF No straw WINFEFF Wheat straw SEH
mg * .
Microbial agent 15 C 20 C 15 C 20 °C Average
0.961 0.77 cd 0.77 cd 0.75d 0.84 a 0.78 A
2.88 0.73 d 0.76 cd 0.74 d 0.83 ab 0.77 A
0 0.77 cd 0.74 d 0. 80 be 0.81 ab 0.78 A
SEY{E Average 0.76 B 0.76 B 0.76 B 0.83 A
K5 ARAEGETHEAEBNLIERSTRSENEMN
Table 5 Effect of straw decomposition on soil nitrate nitrogen under different conditions mg/kg
%tt%%gu%‘/ REIMFEFF No straw TINFEFF Wheat straw SE A
mg *
Microbial agent 15 C 20 °C 15 C 20 °C Average
0.961 146. 3 cd 185.8 a 84.4 f 145. 2 cde 140.4 A
2.88 145. 1 cde 185.5 a 90.5 1 138.9 e 140.0 A
0 149.5 ¢ 177.1 b 85.2 f 141.1 de 138.2 A
S-H{H Average 147.0 B 182.8 A 86.7 D 141.7 C

M 6 A] LLF i 75 A 5 A W 6 590 5 e Y
B2 T o A5 A L B 0 4 8 A 2 A 1Y) 52 i) ) A5 A
b FE R BE R USRS AT AL 3 A ) e S AT
TEPEES TR MRS 5,15
C R B+ e B S RO B B R IR & T 20 CCR
()6 O A B AH 3 22 ) 25 RO OR i 2 H RS
A EAE 15 CHR 1. 02 mg/kg K F 20 “CH}
) 1. 25 mg/kg, X 3¢ WU AL FF fiE o 35 #2110
Bl AR R T U B X L e N 2

T RN [ A R U R
A 52 W - O Rl A Rk S B A S o AL R AR AR
HWUEY RS B R AR B . AN
PS5 15 CHf R YR AP 5 88
FiT 20 'CLH 15 C MR LIERAE Y B R BV
W EEHE 20 CHY i 28. 3 mg/ kg 76 [l — &% T, I
NS AT 4k 2] A - SR W S B R T AN
Tl AT Ak B, 3 W RS AT 3 FH XS b 3 0/4 )  R REEY
D) EEE | iR TR (BT (YA E N

R6 FARAZFHGTEMAERINIEESESENTN

Table 6 Effect of straw decomposition on soil ammonium nitrogen under different conditions mg/kg
%tt%fﬁgg ?fll%/ RS FEFF No straw WA AT Wheat straw S48
mg *
Microbial agent 15 °C 20 °C 15 C 20 C Average
0.961 1.43 de 1. 14 de 1.70 cd 2.40 b 1.67 A
2.88 1.46 de 1.17 de 2.33 be 2.23 be 1.80 A
0 1. 32 de 1.00 e 3.22 a 2.43 b 2.00 A
SF-Y{E Average 1.40 B 1.11 B 2.42 A 2.36 A
x7T AEEBFTHAERMNLIEMEYVERSENEN
Table 7 Effect of straw decomposition on soil microbial biomass N under different conditions mg/kg
1%%’5'3%%/‘]?!15;/ ABINFEFF No straw WINFEFF Wheat straw S H
mg . ﬁEL -~ o~y = o o~y
Microbial agent 15 °C 20 C 15 °C 20 °C Average
0.961 15.10 cd 8.32 d 56. 26 ab 24.35 ¢ 26.01 A
2.88 22.11 cd 14.99 cd 47.27 b 24.44 ¢ 27.20 A
0 18.73 cd 11.90 cd 69. 85 a 18.95 cd 29.86 A
X Average 18. 64 BC 11.73 C 57.79 A 22.58 B
5 W ® AL i AR Ak A AR L AN SR B A R LA AR R
> )

3.1 REMMEMHNERFHERNXERE
VRV AS T 9 IG5 figp a2 — A 52 A% (4 ) Jo 0 i

- R R EE WA R . B AL
BRRF I L 2o i 2 Gl A G T AR T 38 RS AT 0
figgt e R R S R A A AL N 3R
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