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Tablel Resultsof basic physical and chemical properties of soil

Bm 8.14 1757 160.19 0.85 7.1
Nm 8.19 41.74 50.35 0.38 108
Bx 8.12 7.33 30.49 0.14 29
Nx 7.92 40.27 160.15 0.57 10.4
N1 7.84 55.19 55.15 0.91 10.1
N2 7.83 54.43 70.10 0.87 10.6
CK 797 50.65 65.13 0.62 9.9
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Fig.1 Daily variation of soil CO, emissionsin N, treatment fields
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Fig.2 Seasonal variations of soil CO, emissionsin cotton and fallow fields
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Fig.3 Seasonal variations of soil CO, emissionsin winter
wheat and summer maize rotation fields
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Table2 Correlations between soil CO, emission flux
and soil temperature, water content or air moisture

pise ] R 5cm i 10em bR HEERRE
Bm 041 0.55(*) 047 0.09
Nm 0.66(*) 0.76(**) 0.74(**) 0.48
Bx 0.84(*) 0.87(**) 0.77(**) 035
Nx 0.86(**) 0.88(**) 0.87(**) 059
N1 0.53(+) 0.73(**) 0.64(*) 058
N2 0.72(*) 0.80(**) 0.79(**) 041
cK 045 0.73(**) 0.70(**) 0.62

E: ok FIRE 001K LEMEE (2 taled); * RR7AE 0.05KFLHME
Z 4 (2-tailed).
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Table3 Comparison of CO, emission flux for each treatment field

LhE ﬁ%?ﬁzlﬂ . ﬁ%\]i[}jﬁi E@HE%Z ﬁi‘JLJﬁE
/mgem*e+h /mgem*eh /kg * hm /g * kg
Bm 40.2~518.6 270.8 213 7.1
Nm 208.7~1111.9 474.8 265.5 10.8
Bx 62.5~359.7 198.7 0 29
Nx 53.3~436.1 2773 0 10.4
N1 137.8~1251.7 526.8 135 10.1
N2 134.6~2324.5 749.2 270 10.6
CK 127.5~1835 386.7 0 9.9
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Table4 Accumulative soil respiration at the growing stage
for different crops
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Bm  1610.06 4289.24 5899.3 7271
LK
Nm  2369.99 5877.73 8247.72 71.26
N1 627.59 3285.86 3913.45 83.96
KN N2 689.27 357291 4262.18 83.83
cK 613.51 3174.03 378754 83.80
N: 320.97 3869.71 4190.68 92.34
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Characterization of farmland soil respiration and modeling analysis
of contribution of root respiration

Li Hu, Qiu Jianjun™, Wang Ligang
(Institute of Natural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Daily and seasonal variation of soil CO, emission fluxes were measured using close chamber method in
typical crop fields in Huang-huai-hai Plain, the impacts of soil temperature and moisture on soil CO, emission flux were
analyzed respectively, and the contribution of root respiration by using the DNDC ( DeNitrification — DeComposition )
model was also discussed. The results indicate that seasonal variations of CO, emissions from cotton, fallow and winter
wheat—summer corn rotation field are all remarkable. The emission of CO, is relatively higher in summer and lower in
other seasons, and it is consistent with the variation of air temperature. The maximum values of CO, emission fluxes are
2324 mg *m? +hin winter wheat—summer corn rotation fields, 1111.9 mg *m™ «h* in cotton fields and 436.07 mg *m’? *h™*
in fallow fields. Analyses show that the CO, emission is exponentially correlated with the soil temperature at 5 cm, but
there is no significant correlation between soil respiration and soil moisture. The fields under the same crop with higher
soil organic matter content can emit more CO,. According to the DNDC simulated results, the contribution of maize root
respiration to soil respiration at the whole growth stage varied from 91% to 93%, while the contributions of cotton and
wheat root respiration were 70% and 80%, respectively. Soil N-application did not only influence the soil microbial
respiration but also the root respiration.
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