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Effect of Soil Circum stances Biogeochem ical Factor s
on Carbon D ioxide Em ission fram M ollic-Gryic Cambisols

CAO Guangmin, L IYing-nian, ZHAN G Jin-xia, ZHAO Xin-quan
(TheNorthw est Plateau Institute of Biology, Chinese A cademy of Sciences, X ining 810001, China)

Abstract: Soil CO2 emission is the production of microbial decomposition of il organic substances and
regiration of plant roots, which is effected by il biotic and environrmental factors Daily changes in il
CO: anission from M ollic-gryic Cambisolsw as paralleled w ith daily trendsof air teanperature and il sur-
face tamperature, but the peak of air tenperature delay 2 hours than that of s0il CO2 emission and il sur-
face temperature Soil surface tenperature had strong effect on CO: emnission and both exhibited a highly
significant relationship. How ever, thatw ere becamew eak at 5 an undergroud Soil tenperature (at 0 30
an, egecially 5an), fungal hyphal biomas (within 0 20 an), humic-c extant (within 0 20 an) and
live extant of aboveground cause seasonal variation of il CO2 amission and all exhibited a significant or
extranely significant level to il CO2 emision Over grazing made the rising of il capacity and the de-
crease of porosity and organic substance, they can reduce il CO2 anission T he difference in CO2 anis
sion, stocking intensitiesw ere separately 2 55 and 5 35 sheeps/km?w as significantly by F-test Precipita-
tion and il moisture has not affected il CO2 eamission from M ollic-gryic Canbisols Sudden climate
changewould lead to strong fluctuation il CO2 @nission
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Table 1 Correlation betw een CO2 release from il and il temperature
Diel course Seasonal dynmic
(am)
Date Samples size r Soil depth (am) Samples size r
513 10 Q 8111" " 0 8 Q 643"
5 19 10 Q 9782" * 5 8 Q801" "
6 05 10 Q 9126° * 10 8 Q 793" "
6 21 10 Q 9193" " 15 8 Q 752"
7. 05 10 Q 9493" * 20 8 Q 688"
7 20 10 Q 9757" " 30 8 Q 679"
8 05 10 Q 9830° "
8 20 10 Q 8950° *
9 05 10 Q 9604" "
9 25 10 Q 8329" *
* significance(P< Q 05), * * Extreme significance(P< Q 01)
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Table 2 Seawnal dynanic of il microorganisn (0 10agn) in alpine m eadow
Cellulose decomposition (x 10° cell/g) Fungal biomass10* g/g
M outh . . . .
L ightly grazed Heavily grazed L ightly grazed Heavily grazed
M ay 7 90 - 13 80 13 15
June 11 95 - 20 01 19 27
July 13 04 - 19 52 18 09
Aug 21 37 - 17 66 18 46
Sep. 18 72 - 16 66 17 83
Oct 7. 60 - 15 30 16 10
Nov 4 75 - 13 50 14 10
227 , CO: ,
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, , : ( m?. d*, 15%
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Table 3 The effect on il character w ith grazing
Capacity (g/an?) Porosity (%) O.M. (%)
(am) ) ) ) ) ) )
L ightly grazed Heavily grazed L ightly grazed Heavily grazed L ightly grazed Heavily grazed
0 10 Q 5689 Q 9429 69 67 61 84 13 82+ 3 18 11 60+ 3 17
10 20 Q 9764 Q 9874 59 92 57. 23 9 11+ Q 81 8 80+ 1 66
20 30 Q 9787 1 0909 53 69 51 49 6 42+ Q 43 6 55+ Q 56
4 CO:
Table 4 Comparisons to CO2 anission for different stocking intensity from M ollic-gryic canbiols
Source SS df MS F P-value F crit
Date 265 07 9 29 45 18 59 8 76E-05 319
Grazing intensity 11 45 1 7 23 Q 02 512
Error 14 26 9 1 58
Total 290 78 19
228 ) )
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