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Carbon dioxide emission of Mat cryo-sod soil in the Haibei alpine

meadow ecosystem
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Abstract ; The rate of Carbon dioxide emission was determined in the Mat cryo-sod soil covered with alpine
Kobresia humilis meadow in the region of Haibei Alpine Meadow Ecosystem Research Station, using a CI-
301PS photosynthetic instrument during the plant growing period (May ~ Sept. ). The results indicated
that: The CO, emission rate had significant diel fluctuation and seasonal dynamics. Maximum rate of CO, e-
mission appeared at 14:00~16:00 and minimum at 6:00~8:00. The maximum diel amplitude was 797. 75
mg/m* « h (16 Aug. ),the minimum amplitude was 197. 33 mg/m* « h (1 June) and the CO, emission rate
of daytime was greater than that of night. Rate of CO, emission was different with changing of the phono-
logical periods, and the pattern was observed in order of ExuberanceWithering™Green up. During the
plant growing period ,range, maximum and minimums value of diel CO, emission rate were 441.72 4
155. 29 mg/m?* « h,681. 06 mg/m?* * h and 176. 65 mg/m* * h,respectively. The rate of CO, emission in the
degraded Mat Cryo-sod soil was lower than Mat Cryo-sod soil and the diel average value was less 137. 47
mg/m? « h than Mat Cryo-sod soil. Correlation analysis showed that CO, emission rate significantly corre-
lated with air temperature, soil surface temperature and 5cm 10cm 15cm 20cm 30cm soil temperature. The
temperature is a one of dominant factor, and it effects the rate of CO, emission in Mat Cryo-sod soil.
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Table 1 Correlation coefficients between rate of CO, emission and air temperature,soil temperature(n=10)
10cm 20cm 30cm
Date Air temp. Soil surface temp. 10cm soil temp. 20cm soil temp. 30cm soil temp.
5.7 0.8474% % 0.9092* % —0.1860 —0.8858" " —0.9399" *
5.15 0.7858" " 0.7114* " 0.7003* 0.6818" 0.6819*
6.1 0.7628" " 0.6789" 0. 2603 0. 2857 0. 1287
6.17 0.9039" * 0.9359" " 0. 5099 —0. 0560 —0.1834
7.1 0.8721** 0.9581* —0.0172 — 0..76il kR —0.7785" "
7.16 0.9248* * 0.8628" " —0. 2957 01866 * —0.5837"
8.1 0.7019" 0.9329** 0.1025 —0.8186" " —0.4758
8.16 0.9582* % 0.9111*~ 0. 0542 —0.7404" % —0.5910"
9.1 0.8963" * 0.8225* " —0.1517 —0.4057 0.6861"
9.21 0. 9407 * 0.6683" —0.6845" —0.7787" " —0.6707"
% p<C0.05; x % p<<0.01
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Table 2 Correlation analysis between diel mean rate of ’
CO; emission and diel mean air temperature. and diel soil ’ “pH.
temperature (n=17) s CO,
, 5~9 0~10cm 36. 74 %~
Air or soil Regression Correlation 59.79% ,
temperature equation coefficients
618. 4mm,
Air tem. y=155.31+37. 55« 0.6395" 5~
Ocm y=156.25-+28. 91 0.6767 ) ’ ’
5 - 790 ,
Scm y=—12.02+44.77x 0. 7487
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