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Abstract : To understand the CO, e mission from soil-crop syste m as influenced by crop growth and tissue N content, pot and field ex-
periments were carried out during 2001-02 wheat and rice growing seasons . Black chambers were used to take gas samples within a
closed soil-crop system . The CO, e mission rate was detected by a gas chromatograph . Seasonal change of the CO, e mission was ob-
served from the soil-crop syste m . Respiration from the soil rice syste m was higher than that from the soil- wheat syste m . Dark respira-
tion of the crop shoot was positively correlated to the shoot biomass . The respiration coefficient Ry, defined as the amount of CO,-C
respired by per unit biomass C within one day under a reference te mperature of 25 C, can be well quantitatively expressed by shoot N
content for either wheat or rice crop. Relationship between the Ryand the N content can be described as a linear regression of Ry =
0.0124 N- 0.0076( R*=0.9879,p <0.001)for the wheat crop and as a quadratic equation of R, =0.0085 N* - 0.0049 N( R* =
0.9776 , p< 0.001)for the rice crop , respectively . The crop roots promoted the soil respiration greatly , which increased by 178 % for
the wheat and 338 % for the rice in comparison with the respiration from root-free soil . A further calculation of the root respiration,
including root autotrophic respiration and rhizosphere respiration, suggested that the contribution of crop rhizosphere respiration to the
total soil respiration was greater in the upland soil than that in the irrigated paddy soil .
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Table 1 ~ Respiration from soil- wheat system, crop biomass and environ mental te mperature
( CO, )/ mge(m*h) ! (. C )lgem? / C
/ rd RE RS RH
02-28 477.8 £29 3V 245.2 %57 .7 57.0 %15 .4 102.2£5 .2 26.9%3.1 6.3 9.3%0.3
03-14 903.1 £106 .6 294.0 £47 .4 85.6 %17 .3 212.5%19 5 49.1 £7.6 12.0 14.8%0.0
03-28 731.3 £97 2 271.7 £146 .0 68.1 13 .6 387.9 £34 .6 78.3x27 2 8.5 13.4%0 .4
04-11 864.3 £78 .6 251.9 %27 .5 90.9%10.7 664.8 £25 4  132.5*4 8 8.5 13.6 £1 .1
04-25 642.6 £33 .9 133.2 £36.7 108.6 £5.8 776.3 %222  101.1%9.0 8.4 11.9%0.4
05-09 920.0 £64 .8 286.9 £32.7 123.3%23.1 950.4 4 4 115.4%6.1 11.0 16.4%0 .4
756.5 247.2 88.9 515.7 83.9 9.1 13.2
1) + , Means £SD.
2 - D
Table 2 Respiration from soil- rice system , crop biomass and environ mental te mperature
(€O, )/mge(m’h"! ( C )Hlgrm? /T
/mrd RE RS RH
07-25 1276.9 £53 5% 206.8 £55 4 59.6 24 .1 188.8 £10 .6 75.2%3 1 27.5%0.5 28.0%0.6
08-29 1215.7 %91 .4 207.9 £69 .2 56.0 14 .1 738.2 £82.0 191.6 £12 .4 25.2%0.3 26.2%0.5
09-24 706.6 £63 .6 212.3£50 .6 32.1 %1 .7 1042.8 £151 .9  245.1 £30 .4 18.9 0.6 21.6%0.4
10-13 654.8 £23 .0 234.0 £20 .2 48.6 £13 .2 1272.2 41 4 209.6 *14 .4 19.0%0.6 18.6 £0.5
963.5 215.3 49.1 810.5 180. 4 22.7 23.6
1) 2 s 06-21 ,Pot experiment. Transplanted on June 21 ;2) + , Means £SD.
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