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B E NTREEFTAKEREARHAHAE, RABSH-2E0ME AR TEFHK
10 4 089 AL B L KR £ K F 3 M IR E AR CO, .CH, & N,O H iR AE, B % v
H¥, ZREXA ML NEAREHAXBARIEAMIABEEAEKBESHRE
%5 AHEH COME(664.31 mg-m™ - h )HKERA, BEHTANEBMEAR;S A
W% CH,#2(0.87 mg-m”>-h")AN,OREE(3.05mg-m” -h")&A;8 A VKM
R EEYE 3 HEBEERERBERNAEMR, CO,LEELFHT S5 cm 3G AL
ReffkEEAEFEMK, G EEMEMAKE pH BEF A K;CH,AESHKXE
B M EAENE KEKpH ERFAMX, 5 AEL AT AKERESAEE AR ;N,0EE 5K
HRERLGELFMXR, SRKEKpH BEFRMK, RECFHEEEMF BN, EEKF, KE
A ONE B K& KK CO, H K& KK 15960 ,2160 . -70 kg - hm™; CH, HF 7k & &k &
20.04 ,-7.05 14.8 kg - hm™;N,0 H K E1K % 83.42 .3.79 . —-1.54 kg - hm™>; £ H %4 3
MEEARNEREARSG, VEELARE3 HREAEERNE AR,
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Characteristics and environmental determinants of greenhouse gas emissions from Yudush-
an Reservoir during growth season. LI Hong-li, YANG Meng, ZHANG Ming-xiang, LEI
Ting, LEI Guang-chun”" ( College of Nature Conservation, Beijing Forestry University, Beijing
100083, China). Chinese Journal of Ecology, 2012, 31(2) . 406-412.

Abstract: Wetland can produce and store large amount of organic matters, playing a significant
role in the global carbon and nitrogen cycles, and in particular, greenhouse gases (CO,, CH,
and N,0) fluxes. Most of the previous studies are focused on the greenhouse gas emissions from
peat lands, lakes, and crop fields, but few are targeted on reservoirs, especially those located in
temperate zone. In this study, three greenhouse gases (CO,, CH,, and N,0) fluxes and their
environmental determinants at different locations ( eulittoral zone, reservoir entrance, and shallow
water zone) in Yudushan Reservoir of Beijing were measured by using static opaque chamber-GC
technique during the growth season ( May, August, and October) in 2009 and 2010. A great
variation in the greenhouse gases (CO,, CH,, and N,0) fluxes was observed among the sam-
pling locations, and this variation was affected by the combined effect of sampling location and
sampling month. In May, the CO, flux in the eulittoral zone reached the highest (664. 31
mg + m~ + h™"), which was significantly higher than that at the reservoir entrance and in shallow
water zone. In August, the CH, and N, O fluxes in the eulittoral zone was the highest (0. 87
mg + m™> + h™' for CH, and 3.05 mg - m™ - h™" for N,0) , but the fluxes of CO,, CH, and N,0
in the zone had somewhat decrease after the vegetations above the ground were removed. Pearson
correlation analysis indicated that CO, flux was significantly positively correlated with soil temper-
ature and redox potential at 5 cm depth and water total nitrogen content but significantly negative-
ly correlated with above-ground biomass and water pH, CH, flux was significantly correlated with
surface soil temperature, above-ground biomass, and water pH but negatively correlated with
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water total nitrogen and NH," contents, while N,O flux was significantly correlated with water

total nitrogen content but negatively correlated with water pH. By the mean value estimation

method, it was deduced that the total greenhouse gas emissions in the eulittoral zone, reservoir

entrance, and shallow water zone during growth season were 15960, 2160 and -70 kg + hm™ for
CO,, 20.04, -7.05 and 14.8 kg - hm™ for CH,, and 83.42, 3.79 and —1.54 kg + hm™ for

N,O, respectively, suggesting that the eulittoral zone was the most important zone for the green-

house gas emissions in the Yudushan Reservoir.

Key words: Yudushan Reservoir; greenhouse gas emission; environmental factor; correlation

analysis.
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Table 1 Two-way ANOVA analysis of three greenhouse gas flux under different month and sample type

CAISES Ay FEH TR T A5y A 4 2 7R
FZ,]X P FZ,IS P F4,18 P
ZEAAMGE R (mg - m™ - hTh) 1.9 0.16 502. 1 <0.001 32.9 <0. 001
el (mg - m™2 - h!) 1.2 0.31 436. 8 <0. 001 17.2 <0. 001
AT A ERE (mg - m™? - h™!) 1.4 0.27 400. 3 <0. 001 16.7 <0. 001
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Table 2 Contribution of aboveground plants to the greenhouse gases flux

AR st ] T RS RS IELY/b: ISR %7 TR

CO, il (mg - m™2 + h™!) 2010-5-17 664. 3128. 39 680.76+113.73 -16.45
2009-8-19 77.43+21.33 15.91£2. 66 61.52
2009-10-22 -2.7520. 14 -2.65+0. 39 -0.10

CH,i# & (mg+-m™2-h') 2010-5-17 0. 03+0. 00 0. 10+0. 04 -0.07
2009-8-19 0.870. 11 0. 38+0. 03 0.48
2009-10-22 0. 03£0. 02 0. 07£0. 06 -0.04

N,O il (mg - m™2 -+ h!) 2010-5-17 0. 0420. 02 -0. 1020. 02 0.13
2009-8-19 3.060. 54 0.970. 23 2.09
2009-10-22 0. 77+0. 09 0.210. 08 0.56
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F3 EKFEE[EFEESESINEIEFRMN Pearson 18X 1%
Table 3 Pearson correlation analysis between three green-
house gases flux in growing season and environmental fac-
tors

REHh AR ST AN €O, CH, N,0
W blihs W
A ABED RS em M 0.692*  0.3499  -0.009
FeikoKIX MK IR 0.134 0.694*  0.209
TN IR 0.308 0. 644 0.199
KA 0.273 0. 648 0.244
H& o A -0.787*  0.716"  0.658
HWKKBEARER Kk pH -0.542%  0.720" " -0.498*
DO -0.192  -0.254 0. 065
SALEJFHLA ORP 0.488 % -0.416 0.342
KRR 0.518%  -0.496"  0.504*
pIQE NN -0.305 0.211 0.157
IR ST LR 0.018  -0.138 0.092
AR A i 0.414 0.061  -0.121
KA A 0.217  -0.539*  0.418

**P<0.01," P<0.05,

R4 ERFEIMHANIMEESEI—11 ABEFHEN
(kg - hm™)

Table 4 Estimation of three greenhouse gases in the grow-
ing season ( April-November)

FER CO, il i CH, i & N, O i
THH#A 15960 22.04 83.42
AFED 2160 -7.05 3.79
HIKIX -70 14. 81 -1.54
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