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Abstract: [ Objective ] To investigate the diurnal and seasonal variation of CH, fluxes in different weather condi-
tions, and explore the effects of soil and meteorological factor on CH, fluxes in black locust forest soil. | Method ]
The automatic observation system with the near infrared laser and infrared laser analysis composite technology was
used to measure the CH, fluxes of soil in Robinia pseudoacacia L. plantation in low hilly land of north China from

October 2014 to April 2015. Meanwhile, the atmospheric temperature and relative humidity, soil temperature and
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soil water content (5 em), global radiation and precipitation were concurrently measured. The principal component
analysis and stepwise regression analysis were used to analyze the relationship among the factors and determine the
main factor of soil CH, flux. [ Result] (1) The soil of R. pseudoacacia plantation was the important atmospheric

2 -1 . .
+ s~ . The diurnal vari-

CH, sink during the non-growing season with the range from —0.15 to —2.34 nmol + m~
ation of CH, fluxes showed diurnal characteristics of “V-shape” ,and had higher absorption capacity in a clear day

( —0.78 nmol - m~* + s™") but lower in cloudy ( —=0.61 nmol + m~> - s™') | rainy or snowy day ( —0.58 nmol -

m > - s™"). From November 2014 to January 2015, a gradual decline in the absorption capacity of soil was found.
The remained fairly low until the spring when the soil started thawing. The soil CH,absorption capacity reached the

"2+ s7") in March 2015. (2) There was a significant negative correlation relationship

maximum ( —2.34 nmol - m
between soil CH, fluxes and atmospheric temperature , soil temperature. The soil CH, fluxes was positively correlated
with atmospheric relative humidity. In March and April 2015, the most significant positively correlation was ob-
served between CH, fluxes and global radiation. (3) The factors of atmospheric temperature and relative humidity
became the leading elements in terminal growth and winter while the atmospheric temperature and soil temperature
(5 cm in depth) were the primary factors of soil CH, fluxes in early growing season. [ Conclusion]The R. pseud-
oacacia forest soil was the sinks of atmospheric CH, during non-growing season. The absorption capacity of CH, was
the weakest in early non-growing season, while the absorption capacity of the soil gradually increased at the end of

non-growing season. In the early period, the soil CH, fluxes were mainly affected by atmospheric temperature and

relative humidity. In the latter period, the soil CH, fluxes were influenced by air temperature and soil temperature.

Keywords: hilly areas; Robinia pseudoacacia L. ; plantation; methane; non-growing season
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- $ -0.04 0.19 -0.00 -0.28 0.06 - -0.22
SR AT TR TR
2014 11 kst —0.48 -0.12 - -0.26 -0.04 -0.06 -0.36
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TR 0.53™ 0.31 0.02 0.16 0.04 - 0.22
SR iERORiTAES B R
2014 - 12 jkmEst —-0.24* 0.21 - -0.44 -0.01 -0.46
FXT IR 0.57* 0.65 -0.15 - 0.07 -0.08
3 -0.44™ -0.31 0.01 -0.14 - -0.13
SR AEXHIR R A
2015 -01 kst 0.04 0.60 -0.46 -0.09 -0.56
ERORITAES 0.17 * 0.58 -0.48 - 0.08 -0.40
T BB -0.19* -0.22 0.25 -0.21 0.03
st KA AHXE S g 50w
2015 -03  jakmst -0.62* -0.52 - 0.34 -0.35 -0.14 0.04 -0.10
KAIRE -0.43 " 0.48 -0.37 - -0.39 -0.24 0.08 -0.91
LEDORITAES 0.67* 0.62 0.29 -0.30 - 0.15 -0.08 0.05
+- SR R -0.36 ™ -0.28 -0.26 0.40 -0.33 - 0.09 -0.09
OB -0.30* 0.13 -0.16 0.30 -0.38 0.09 - -0.15
SRS KEIRSE AR 3 TR
2015 -04 ka4t ~0.82* -0.44 - 0.11 -0.31 -0.20 0.02 -0.38
KA EE ~0.79* 0.16 -0.30 - -0.33 -0.32 0.04 -0.95
AAT R EE 0.87 ** 0.47 0.29 -0.11 - 0.22 0.02 0.41
3R -0.72" -0.36 -0.24 0.14 -0.28 - 0.01 -0.37
R 0.11°* 0.13 -0.05 0.01 0.06 -0.04 - -0.02
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