5535 B 7 W *E &~ 2 Eild Vol.35,No.7
20154F 4 A ACTA ECOLOGICA SINICA Apr.,2015

DOI: 10.5846/stxb201306101636

mHAL, ZFoR, XIS, BUORSE, MK, BE, MOKSR, 285, BRI G BT IE AR - R TEVE CO, WS AR A B A TR U 'y 125 ] Y LA
HA2EH,2015,35(7) :2085-2093.

Gao Y H, LiXR, LiuLC, JiaRL, Yang HT, Zhao Y, Chen Y L, Li P G, Li G.Variation of the carbon budget and comparison between static chamber
method and eddy covariance method in the Reaumuria soongorica -Salsola passerina community in the Tennger Desert. Acta Ecologica Sinica,2015,35(7) :

2085-2093.

BREREIMN-BHREE CO,UEZTUREFRENU
75 3% 18] B9 b &%

= 1, * 3 1 3 = gl =1 1 sz 1 > 1 S o2
B BAHR, Ak, REE, MER, A E KAR, F3,
£ A

| HER AR IE X R XIS TRV Wk s iRst, =M 730000

2 I EBLEBE PSR REY E  E R G M SRS E, =M 650223

%

FEE b TORBE S RGME 3 AR LB IR AR A BRERAE IR P AR BRI 20 AR e 18 A 25 R el S 45 4
SRR A LIRSS B e LR ( Reaumuria soongorica Maxim. ) -32Ek ( Salsola passerina Beg. ) BETE MAFFEAT 4, R HERASA 0
TERESE TR B0 A A5 R GE CO, SCHi it (NEE ) S RGERFIR | -3 i) H AL AL , [RIRPRE 25 123 B 3l 43 19 NEE 45215
BRI A 45 R AT 1 A, SRR (1) £2L0- 28k AF7% NEE (9 H A8 RN, 7E 6:00—9:00 24 th ¥l —4~ CO, K
Wi R VAL, BB S 7E 12:00—15.00 7247 H B — A~ CO, B & W (B, 0 RD A E BBk Ah B AL AN BEYS NEE 197 358 53 5l N
0.018, 0.020 F10.028 mgCO, m ™ s™" 5 (2) ZLAPFIHE IS EBRFIHE | LIS BEVE A S RGP UGECR Y H AR — B BRI
B 0 1) B0 AL A 7E 12:00—15:00 245 3 —A> CO, RO A . ZLRDFPHE BBERFPRE | LRSI A S RGIT
W2 A4S Y953 591 :0.121,0.062 ,0.029 F110.040 mg CO, m ™ s, DL35 B AL R T A S 2200 R RE S RRFhEEA L 0T &
A2 R GENF I LA 53014 : 9% 219% 1 T0% , F AT DL | A6 25 R G WP SRR T - 3P (3) KA 2R FE 2l AH DG 12 WL
9 NEE $EAT HUES, 25 R R BT PA 7 2000 (1 NEE 28 (LA EEA — B0 A S R BGA S 0.7, R JUAEEE WL 19 NEE & T340
LI G 25 51 | SEH4{E 435 0.028 mgCO, m ™ s (A3E) 1 0.015 mg CO, m ™ s~ (RBHAIICHE ) , IR BhAH G H: UL 25 SR 5 40
LM ZE R B R 0.54, £5 b Al 4G FEu A 48 R G0+ HEnP I 19 AR LR e T A 38 RGEMFI I AR AL R | SR AR 200k vl g
Al TR S R G CO, R,

KR CBES RS WG BB RGITN; HIERE; Rk WEhAC

Variation of the carbon budget and comparison between static chamber method
and eddy covariance method in the Reaumuria soongorica -Salsola passerina

community in the Tennger Desert
GAO Yanhong" ™, LI Xinrong', LIU Lichao', JIA Rongliang', YANG Haotian', ZHAO Yang', CHEN Yongle',
LI Peiguang®, LI Gang'

1 Shapotou Desert Research and Experimental Station, Cold and Arid Regions Environmental and Engineerring Research Institute, Chinese Academy of
Sciences, Lanzhou 730000, China

2 Key Laboratory of Tropical Forest Ecology ,Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming 650223, China

ELWA : ERE LR T KRR %8 (2013CB429901 ) 5 EI%K A ARRL# 3437 H (41301080, 41001025, 41371100) 5 IR e P36 =2 0k
mwil=|

175 B #5:2013-06-10; % 2% tH ki A 88 :2014-07-22

# W IHAEH Corresponding author. E-mail ; gao_yanhong@ lzb.ac.cn

http ://www.ecologica.cn



2086 JAE = 35 %

Abstract: Long-term field measurements of the exchange of CO, between terrestrial ecosystems and the atmosphere can
contribute to our knowledge on the role of a particular ecosystem in the global carbon cycle. To date, little information is
available on the carbon fluxes in a typical steppitied desert, especially in areas with annual precipitation less than 200 mm.
The community dominated by Reaumuria soongorica Maxim. and Salsola passerina Bge. is one of the most common vegetation
types in desert areas in China. In this program, the R.soongorica-S.passerina community in the Tennger Desert was selected
as our study object. The diurnal variation of the net ecosystem CO, exchange ( NEE), the gross primary productivity
(GPP) , the ecosystem respiration ( Reco) and the soil respiration ( Rsoil) were measured using the closed static chamber
method. The results obtanined by the chamber method were compared with eddy covariance measurements and the main
results were as follows: (1) NEE of the R.soongorica-S. passerina community exhibited a negative peak ( negative values
indicate CO, uptake by the desert ecosystem) in the morning between 6:00—9.00, and then increased and showed positive
values ( positive values indicate CO, release from the desert ecosystem to atmosphere) with the largest efflux peak occurring
between 12:00—15:00. The diurnal variation of NEE in the R.soongorica-S. passerina community was similar to the S.
passerina population, which means the variation of the R. soongorica-S. passerina community was determined by the S.
passerina population. The mean NEEs of the R.soongorica population, S.passerina population and R.soongorica-S.passerina
community were 0.018, 0.020 and 0.028 mgCO, m > s™", respectively. (2) The diurnal variation of the respiration of the R.
soongorica population, S. passerina population, soil and the whole community were similar, and exhibiting single-peak
curves at daytime with the peak appearing at between 12:00—15.:00, and the mean values of respiration of R. soongorica
population, S. passerina population, soil and the whole community were 0.121, 0.062, 0.029, and 0.040 mgCO, m™s™",
respectively. We calibrated the carbon efflux using the coverage-weighted-average method and found that the R. soongorica
population, S. passerina population and the soil system comprise 9%, 21% and 70% of the total R.soongorica-S.passerina
community ecosystem respiration, respectively. Therefore the ecosystem respiration derived mainly from the soil system. (3)
The variation of NEE monitored using the closed static chamber method was generally consistent with that by using eddy
covariance method. The NEE measured by the closed static chamber was linearly correlated with the eddy covariance, and
the correlative value was 0.7. The NEE measured by the closed static chamber was higher than the eddy covariance, with
the mean values were 0.028 mgCO, m~ s”' (the former), 0.015 mg CO, m™ s™' (the latter) , respectively. The result
measured by the eddy covariance vs closed static chamber was 0.54. In conclusion, the carbon efflux of desert ecosystem

maybe overestimated by using the closed static chamber method.

Key Words: desert ecosystem; carbon budget; ecosystem respiration; soil respiration; static chamber method;

eddy covariance
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Fig.1 Diurnal variation of net ecosystem exchange (NEE) in Reaururia soongorica population and Salsola passerina population(2010—2011)
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Table 1 The mean values of carbon budget components and the ratio of soil and plant respiration vs ecosystem respiration

TR 45 2H 43 Carbon budget components/ (mgC m™ d™') + I/ FE MR/ A S
VX Gy RGN o M 75 B G EAE)
A pae SRS EERIIR gy, I . RO
Gross Primary Ecosystem . T o Soil Respiration/ Plant Respiration/
. T Soil Respiration Plant Respiration . .
Productivity Respiration Ecosystem Respiration Ecosystem Respiration
2010-08- 14 0.12 1.4 1.29 0.11 0.92 0.08
2010-08-15 0.22 0.9 0.75 0.15 0.83 0.17
2010-08-16 0.19 0.9 0.78 0.12 0.87 0.13
2010-09-13 0.35 0.99 0.65 0.34 0.66 0.34
2010-10-13 0.2 0.63 0.49 0.14 0.78 0.22
2010-10-14 0.17 0.454 0.42 0.034 0.93 0.07
2011-07-15 0.8 1.44 0.65 0.79 0.45 0.55
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