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Diurnal variations in greenhouse gas emissions

from Acacia mangium plantation soil

JIA Peng'”?, WEI Long”, WANG Yan', LIU Shan', GAO Changjun®, ZHOU Ping’, LI Jiyue'
(1 College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642,
China; 2 Guangdong Academy of Forestry, Guangzhou 510520, China)

Abstract ; [ Objective] In order to study the diurnal variations in fluxes of greenhouse gases including
CO,, CH, and N,O from Acacia mangium plantation soil, and determine the optimal observation time.
[ Method ] The emission fluxes of CO,, CH, and N,O from A. mangium plantation soil in southern China
were continually observed using static-chamber and gas chromatograph. [ Result]The fluxes of CO,, CH,
and N,O from A. mangium plantation soil had clear diurnal variations. The A. mangium plantation soil
was a source of CO, and N,O and a sink of CH,. The daily fluxes of CO,, N,0 and CH, ranged from
401.33 to 555.59 mg - m™> « h™', 24.50 to 34.72 pg - m > - h™" and - 10.96 to - 41.88
pg + m >+ h™' respectively. The fluxes of CO, or CH,from soil surface had highly significant (P <
0.01) or significant (P <0.05) positive correlations with soil temperature at 5 cm depth, while CH, flux
from soil surface was not significantly correlated with soil temperature. [ Conclusion ] Based on the analysis
of the correction coefficients of three greenhouse gases and manipulability of sampling, the optimal time
for collection and observation of these three greenhouse gases from A. mangium plantation in southern

China during rainy seasons is around 09 ;00.
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Tab.1 Physical and chemical properties of Acacia mangium plantation soil
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NH, -N NOy -N A R B e AP
0~10 4.27+£0.15 14.58 +1.37 19.27+1.70  4.40 +0.32 0.29 +0.01 1.26 +0.31 20.22 +4.13
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Fig.1 Diurnal variation of CO, flux from Acacia mangium

plantation soil

Y2 W, R CH, 38 358 e, Ui 5
A SN AR 580 CH, AR . CH, WS
EUHLE AR A, 5 R GE R S T EOR,
AR —10.96 ~ —41.88 pg+m > - h™' H¥
fHH-24.35 pg - m™ - h™' o H FFER CH, (90
R AW, TR 5 18:00 A7 CH, (1) W I3 o
KEER/ME, H -10.96 pg - m™* - h ™' R ILZ
J& SURIBE I, % /= 03 :00 3k 2] 4 KU e R AE, A
~41.88 pg - m~7 + h™ R K MR ICE SR /M Y
3.8 i AHOCHE BT & B, SR AT £ 4 CH, &5 G
WEZW(P>0.05), 13 CH, i 5 13 S om it
FE 2Z [ B A e (R, =0.797,P <0.05)



JUT, 56 < o AR RN AR S 2 A d H AR AR S 87

—a-CH,jlig —— R ——5cmiFTHEE

or 1 40
10+
o 135
E 20 F
2
= 30 N 430 ©
] ;\D
st
O 125
550 -
1 1 1 L 1 L L L 20
06:00 09:00 12:00 15:00 18:00 21:00 00:00 03:00
BRI 1

2 DHERAI®RLIECH BEWETH
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plantation soil
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