2007 12 18 12
Chinese Journal of Applied Ecology Dec.2007 18 12 2765-2770

! 100094 *
100029

Co,
Co, : Co,
> > 343.69 337.54  190.47 mg- m~>- h7'.
CO, CO, 10 e¢m
10 ecm 20 em . CO,
P <0.01 10 cm Co,
Co, 1.88 1.89 1.03 kg- m™".

1001-9332 2007 12-2765-06 S154. 1 A

CO, flux and its correlation with soil temperature in winter wheat growth season under dif-
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Abstract Based on a long-term experiment this paper investigated the CO, flux in winter wheat
growth season under different tillage measures and simulated the correlation between the flux and soil
temperature by regression method. The results indicated that under different tillage measures the av-
erage CO, emission rate in winter wheat growth season was in the order of moldboard plow tillage F
> minimum tillage X > no-tillage M  with the value being 343. 69 337.54 and 190. 47 mg:
m - h™" respectively. There was a significant exponential correlation between CO, flux and soil
temperature which was most significant for the soil temperature at the depth of 10 ¢em under F and
relatively significant for the soil temperature at the depth of 10 and 20 ¢m under X and M. Simulating
with the soil temperature at the depth of 10 cm the CO, flux in winter wheat growth season was esti-
mated as 1. 88 kg m > under F 1.89 kg m ™ under X and 1.03 kg- m > under M.
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Co, on 2.2
2 2.2.1 CO, CO,
CO, 5 em 10 cm . 30 em x
512 30 cm 60 cm.
Co, 12 3 3
CO, 5 em
Cco, -
Co, 10 20 30 min 50 ml
Co, 0.5 L
HP6890N
Co, FID 200 C
5 Porpak Q 70 «C. 2005 10 5
2.1 1 2 20 1
20 10 d 1 6 10
2001 12
37°50' 9 00—10 00
N 114°40'E 50.1 m 12.2 C
480. 7 mm.
/ F=de/de mMT, / M, T, +T
3 1 F mg- m>- h™' de/dt
2 1 h M,
2 15 ¢cm 2 X T, 273.2k M,
2 2 T
Sem 3 M 2.2.2
- 2.55 10 20 cm
0.33 hm’ 10 min 1 30 min
2005 2.3
9 27 Excel SPSS
2005 10 5 . 3
2004 2005 1.
3.1 Co,
1
Tab.1 C quantity of straw return to field under different
tillage measures kg C- hm™>. a™' 1 Co,
Winter wheat Summer corn /
Treatment
St(f:; \ind Root Stir; \ind Root Total co, 10
F 294198 302.70 322503 398.30  6868.01 5 430
X 3161.49  312.06 3494.47  400.78  7368.8 5 20
M 2646. 45 279. 60 3866. 94 498.29 7291.28
F Moldboard plow tillage X Minimum tillage M No-tillage.

. The same below.

co,



12 2767

1000
900 %
800
700
600 §
500
400
300
200
100

COHBUEH

CO, emission rate (mg*m™*h™)

10. 05 11. 04 12. 04 01. 03 02. 02 03. 04 04. 03 05. 03 06. 02 07. 02
H ¥ Date

1 CO,

Fig.1 Effect of different tillage measures on CO, emission rate

of field soil in winter wheat season. 5
F Moldboard plow tillage X Minimum tillage M ::
No-tillage. The same below. g
£
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> >
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12 4 20 4 Fig.2 Effect of different tillage measures on soil temperature of
20 . different depths.
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2 Co,
4
Tab. 2 Correlation coefficients of CO, emission flux and
soil temperature under different tillage measures n =13 4.1 CO,
2.5 cm 5 em 10 cm 20 cm
Treatment
F 0.712** 0.713"* 0.722" " 0.711**
X 0.595* 0.596 " 0.624" 0.625* COZ
M 0.608°  0.635°  0.643"  0.645" 2 10 5 4
*P<0.05 =% %P<0.01. 30 10
3 Co, y 10 cm 4 30
x 15 C
Tab.3 Simulation equations of CO, emission flux using
soil temperature of 10 cm depth under different tillage
measures n =13
Co, CO, IO
Treatment Modeling Correlation CO, emission  CO, release 102. 34 121. 31 .30 mg- m - h
equation coefficient rate of methane
¢ S sthane
R mg m~2 kg m2 C02
-1
b co, Co,
F y =116. 970> 1031« 0.662 " * 319.41 1.88
20
X y =155. 496¢* 728« 0.493* * 321.66 1.89
M y =29, 049¢% 1334 0.553 " * 174.52 1.03
% P<0.01. » 10 em ¥ Co, x and y meant soil
temperature of 10 cm depth and CO, emission flux respectively.
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5 \ X
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Fig.3 Estimation of CO, emission rate under different tillage
measures in winter wheat season.
Co,
10 cm
co, 3 4
CO, 20 10 em
235 d o,
40 ~150 d Co,
CO, 0. 898 0. 851 0. 870 4
30
Co, 319.41 321.66 Co, 3
174.52 mg- m™ - h™' Co, CO,
1.88 1.89  1.03 kg m™. -0. 764 -0.919. 4
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