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Analyses of the Correlation Bet ween the Fluxes of CO, and the Distribution of C

& N in Grassland Soils
LI Ming-feng, DONG Yumrshe, GENG Yuamrbo, QI Yuchun

(Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, 100101 Beijing)

Abstract : Using static dark enclosed chamber technique, the emissions of CO, from typical te mperate grasslands such as Stipa
baicalensis , Leymus chinensis , Stipa grandis and Stipa krylovz'i in Xilin River Basin of Inner Mongolia were measured. And the
contents of organic carbon and total nitrogen in different soil layers were also studied to analyze the correlation between the e missions
of CO, and the contents of C & N. The results showed that the e missions of CO, from the 4 grassland com munities were significantly
positively correlated with soil organic carbon and total nitrogen in different layers of grassland soils, and the correlation coefficients
were almost all above 0.8 . That meant the flux of CO, is severely influenced by the contents of soil organic carbon and total nitrogen
when environmental factors were similar. The decreases of soil organic carbon and total nitrogen with the depth into soils ( more than
70 % of the contents centralizes above 0 ~30cm layer) showed that most of them came from the decomposition of organic matter on
the earth’s surface . In the 0 ~100cm layer of grassland soils , the decreases of amount of soil organic carbon and total nitrogen from
Stipa baicalensis , Stipa grandis and Leymus chinensis grasslands to Stipa krylovii grassland orderly showed that the impacts of pre-
cipitation , evaporation and dryness index on the distribution of soil organic carbon and total nitrogen were important .
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Table 1  The major ecologic niche character of four grassland com munities in Xinlin River Basin
/ m 1300 ~1500 1200 ~1300 1100 ~1200 900 ~ 1100
1 /C -19.9 - 20.0 -19.5 -19.5
7 /C 18.0 18.3 19.1 21.1
/C - 1.4 -0.3~1 -0.3~1 1~2
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Table 2 The relatively sameness of major environmental factors of grasslands
e /C !/ %
0Ocm Scm 10cm (0 ~20cm)
21.5 27.3 20 16.4 13.7
24.5 27.9 21.2 18.9 10.9
24 27.9 20.1 17.5 12.6
32.3 44.7 30.1 27 5.9
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Table 3 Correlation Analysis between CO, fluxes and the content of organic carbon in different soil layers
!/ % CO,
0~10cm 10 ~20cm 20 ~30cm 30 ~50cm 50 ~70cm 70 ~100cm /mg'(mz'h)’]
2.88 2.29 1.71 1.29 1.04 0.52 316.8
1.62 1.26 0.99 0.79 0.47 0.25 218.9
1.68 1.16 1.24 0.45 0.19 0.15 189.4
0.97 0.79 0.69 0.51 0.31 0.18 78.8
(R 0.960 0.942 0.924 0.853 0.803 0.827
1) CO, . s 7 ;4
4 (6{0)
Table 4  Correlation analysis between CO, fluxes and the content of total nitrogen in different layers of soils
! % CO,
0~10cm 10 ~20cm 20 ~30cm 30 ~50cm 50 ~70cm 70 ~100cm /mg’(m2°h)"
0.2687 0.204 0.166 0.1327 0.1048 0.0545 316.8
0.1835 0.1493 0.1089 0.0877 0.0594 0.0256 218.9
0.1748 0.1253 0.0775 0.0471 0.0272 0.0162 189.4
0.1111 0.0878 0.0745 0.0535 0.0337 0.0217 78.8
(R) 0.989 0.987 0.896 0.855 0.848 0.782
(3) .
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