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Diurnal Variation of Soil Respiration in a Typical Plant Community in the Ebinur Lake Wetland During
Beginning Winter

ZHAO Ming-liang'?, LI Yan-hong'*, LI Fa—dong'*

(1.Collegel of Geographic Science and Tourism,Xinjiang Normal University, Urumqi 830054, China; 2.Key Laboratory of Xinjiang Uygur Au—
tonomous Region ,Xinjiang Laboratory of Lake Environment and Resources in Arid Area, Urumqi 830054, China; 3.Institute of Geographical
Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Soil respiration from the surrounding wetland of a lake is a vital component of soil carbon cycle for inland water ecosystems. To
date, however, there have been fewer studies on the soil respiration around high salt lakes during beginning of cold winter because of difficul -
ties in field observations. In this study, two intensive field measurements were conducted at a wetland by the Ebinur Lake (82°36'~82°50'E,
44°30'~45°09'N ), located at the Xinjiang Uygur Autonomous Region in the Western China, in the early winter of 2014. A soil carbon flux
automatic analyzer (LI-840A ) was used to measure soil respiration in two typical plant communities, reed ( Phragmites australis ) and
tamarisk ( Tamarix ramosissima), in an interval of 2 hours for two whole days. At the same time, soil moisture, soil temperature, air humidity,
and air temperature were also observed to understand the controlling factors of soil respiration of local ecosystem. Results showed that the
peak of soil respiration occurred at 11:00 and 13:00 for tamarisk and reed, respectively, but the minimum value observed at 6:00 for both
plants. The daily average of soil respiration rate was lower for the reed community (0.162 wmol*m=+s™") than for the tamarisk community
(0.364 wmol *m™+s7"). However, the soil respiration rate for the reed was greater than that for the tamarisk between 13 :00—17:00. Nega—
tive soil respiration rates were observed for reed between 22 :00—10:00 and for tamarisk between 4:00—9:00, implying carbon sinks dur-
ing these specific periods. Soil respiration rate was significantly linearly correlated with soil temperature at 5 cm depth and air temperature at

5 e¢m above ground for both reed and tamarisk. The Q, values for soil and air temperature were 2.69 and 1.89 for reed and 2.04 and 1.64 for
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tamarisk, respectively, suggesting that the soil respiration for the reed community had a stronger response to soil temperature change than

that for the tamarisk community by the Ebinur Lake in the early winter. Soil respiration rate had no linear correlation with soil water content

at 5 cm for reed and tamarisk.

Keywords: soil respiration; wetland; Ebinur Lake; soil temperature; soil water content; beginning of winter
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Figure 1 Diurnal changes of soil respiration rate under typical

plant communities
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Figure 2 Diurnal changes of soil respiration rate and soil

temperature under typical plant communities
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temperature under typical plant communities
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Figure 5 Relationship between soil respiration rate and air temperature under typical plant communities
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KRS PR T
3 i

3.1 BAREYBEE T TIRIEIRGEZE BT

of - NP R H AR IT 4t R I, 3L HO IR
i ST R AR 7 5 RV ) - 3P o H AR AL
FAR ARG Rl ph 28T 2, X 54 #2555
WA I RE P RV T 9 S RN R G 25 SRS AC
— 3, FLAORTRN R AR SCE R I I T - S I
ROIFHBOE ., PIFMEYIRETE T 1 S s R A
B 9.00 24 HBLHE, X5 Zhang 7 H [ B
e b DX A SRR e R Y H AR AR RS TRk R 9—11
HIal, Sy SR A K 8:00 247 H B (3 A
— 3 AL ERICH, PRI AL, SR Y
PEFN A AR 0 R AN 5, oL AR E 55, AT RE S8k
IO B TR AR I T+
NI R AE 9:00 LUS FHaE , HBIEAE, 1568 135 1)
AN CO,, BRMIALE 11:00 3534 K B KA, X
ESHEHIAERYS H 3 X85 BLACTR R Y i sl e M e
Wika IR I 2 KA RAE HBAE 16:00 AN], il RE
T W A ST YRR TR, EER T 8 A
10 K 11 AR AN 273548 13:00 i85 4
Kt KA, 5 87 5PN T S5 A P 5 % 1
T R 4 KA KA BLAE 12:00 A2 1 h, X A[
AE 2 52 XA B D DX 22 K ST 8 s 7 ), 0 35
TV 4 - S0P 25 R L6713 W L st B Py - 35
Wz A CO,, IR AR, X 5 Xie SF2HF5Y
S B FP ] P U R ER TR X, - 38 9P R 3ok 3 A g i)
TUE—B, X FPIE T RE S A RS N Ehilfb 35
SR Y CO, WU RE 14 5%, I A iF 9T e I 3 X - 1
W 2 Sk £ (L 17 250 1T B -5 12 DX R IR A 2, w2

J= 6:00 H B e /IMEL, 5 T 2k R SRR E S R A RS
GRRRIEVE B 2RSS W 1 NI R (9:00—19: 00
Je i e ) Fe/IME H BLE R 1 9:00 AN[E], AT RE T4
AIFFEIR ] B oA A3, i TR RE B 1 R A TRLEE T B
S A S5 ST, - A 3 MR — R 9 A4k S
O 4L 58 i 3 8 AT T v A B M NP R R S
R
3.2 BREVEMEEE T oK P E F 3 L 15 R O 35 R Y 840
- SR — AN AR A A AR, H R T
AW MR o R P A S 2 A I R 3k 6 e A AR A
NI, R NI ) E R R
— 026 SRR NI P RETE T ) R R
13 5 em ANREAEAE B E A OCHE, H IR
HARAL 5 R Z 5 em A0 IR E HAT 3007 i — 80k .
FE 13:00—17:00 BB, 725 = - ENF I % 5 TR
DO 2 R AT R, T AR R IR b
588, b SFEOT I HOR A XM N 5 #E 13:00—17:00 Fif
BEAI, 77 - T s AR TR, 3K W] B2 A
PIREE T A LTS B, pH A & AR F A
Vi Sh , e FRARET AR R IFIR R R, A i A
YYE W AR AT Tl A AR BT A T I 5 R AR XA
W TEMLARE R, )2 B AL, LB K, B
E T S CO, 38l nm , v 5e == L 51K
TCG . SEF M RRAS 0 7 =5 AR 5 38 5
em AR BERY Qi {E43 90 2.69 F1 2.04, XPEHIME
R AETE T B TR A0 T Yo - S 0P R 53k 3R ) 52 i o T
RN 30 b Fe 25 SR BE X 35 R MIAE  FEE75 T 1 1
BN R SR BN i A G, 10 B 2 TR X
FIVEMIFE P74 11 - SNPGRS (]
A 77 B T AR B =5 AR 5 em &b 22 SRR 1 Quo
fH50 500 1.89 F1 1.64, RIHIPT=HHPEE NS



BAIZE , % W IR R A4 90 P H A8 (R 2437

Y AR AR XoF A S8 P 3 4% 1) S M 5 AT - 3N F IR
MR 1S em b EKEMM AR E, XS5
AR S LIS R I RE I R 1 AR I R
IR E A S ANTR], T RE A T2 K
R B - ERUE WK AMEZEE S R T I RREK
AT T, T ST R 25 B (i 52 3]+ 43K 43
FEM, AR K A3 (0 AR A A AR St B, A A2 DA
S B P AR AR 2R 5 3, DUIAR Sl B S8 bl o 7K
3%k - SRR IR A S , s S K 43 S i AR AT RES
S At R 1 52 T 4 50, el ARS8 A AT 9 5 [
AL, FIERUE YRR R R S T
W R 245 1k, X 7K 43 1 3 SR RS , 3% T Rt 38 A
3 KA A AN - RN i B S e N B g T
BT RIS RG, TP 3252 B RUK
3 0 3 (R TR T AE AR ST o, - S I R X 2 5
REMIAE PIRETE T 1 - S IR S 236 1) 52 ) K B 35
K,

4 L5ie

(1)3C H i Hh SRR TR T 1) L3P H A
A A BRI RR ) B it 2R TR =X, R R R Y
AN T (1) - SN R H AR AR L3531 A (=0.879~
1.521) .(=0.681~1.125)pmol - m2-s7", R AE 4351 H 2R
1E 1100 F1 1300, 5/ MEZSH PIEE 2 6:00,

(2) 4K - IR -3 4677 5.(0.162 wmol +m™ -
s /NFAEMN(0.364 wmol »m2+s7), 7 35 4 S P 1l 5k
M 22:00—10:00 ZEA7 , BMIA B SR 4:00—9:00 £2
AR S E, 26 B LI B ) -3 LAR ROy SXliezs <
H) CO,, IR IS

(3) 7 25 AN - 30 R S 5 em 4b - 3837
FERHL | 5 em S RIREAAAERFNLMERR, TS
5 em QbR HES K EASEMEAN B, XERIXN T T2
DX BT 5, 0 2 52 M - BRI A 8 36 (1) — A L [
B, FR R DA 2R A - S0 o IR B 1) e
ENGE

S k-

(1] R A, B g, XU, 5. ZR U/ NDE LB A R PR B e 3t - S
WAFAELT]. AR S 274, 2014, 25(2) : 342-350.
KANG Yong—xiang, XIA Guo—wei, LIU Jian—jun, et al. Soil respiration
characteristics in the clear—cutting site of Quercus aliena var. acuteser—
rata forest in Xiaolong Mountain in Qinling Mountains[J]. Chinese Jour—
nal of Applied Ecology, 2014, 25(2) : 342-350.

[2] Schlesinger W H, Andrews J A. Soil respiration and the global carbon

cycle[J]. Biogeochemistry, 2000, 48(1).7-20.

[3] Davidson E A, Verchot L. V, Cattanio J H, et al. Effects of soil water con—
tent on soil respiration in forests and cattle pastures of Eastern Amazoni—
alJ]. Biogeochemistry, 2000, 48(1):53-69.

[4] Brown M, Whitehead D, Hunt J E, et al. Regulation of soil surface respi-
ration in a grazed pasture in New Zealand[J]. Agricultural and Forest
Meteorology, 2009, 149(2).205-213.

[5] King J S, H anson P J, Bernhard t E Y, et al. A multiyear synthesis of soil
respiration responses to elevated atmospheric CO, from four forest face
expermients[J]. Global Change Biology, 2004, 10(6):1027-1042.

[6] 5K FEU, X FRIF, i, S5, VUL Ik T A 25 3R 40 1 S il Ay H
AT FE)]. SRR, 2003, 25(5): 103-107.

ZHANG Xian-zhou, LIU Yun-fen, ZHONG Hua-ping, et al. Daily and
seasonal variation of soil respiration of farmland in the Tibetan Plateau
[J]. Resources Science, 2003, 25(5):103-107.

[TV EEKH, ok, 15 . A oK AXHRE L5 Ak 1

P s ). T 5 IX B S PR, 2008, 22(3) 1 165-169.
PENG Jia-zhong, CHANG Zong-qiang, FENG Qi. Influence of temper—
ature and soil moisture on soil respiration of Picea crassifolia in Qilian
Mountains|J]. Journal of Arid Resources and Environment, 2008, 22
(3):165-169.

(8] Wi, F A, W[, 5. AN 7] 5 BE RO DU ZR 25 e it 1 3

A R ST Y S R ], T 5 X BRIR 5 BR AR, 2008, 22(4)
165-169.
CHEN Hai—jun, WANG Ming—jiu, HAN Guo-dong, et al. Effect of dif-
ferent grazing intensities on soil respiration and soil microorganism in
Stipa baicallensis Steppe[J]. Journal of Arid Resources and Environ—
ment, 2008, 22(4) : 165-169.

[9] Matthews E, Fung I. Methane emission from natural watlands: Global
distribution, area and environmental characteristics of sources|[J]. Global
Biogeochemical Cycles, 1987, 1(1):61-86.

[10] Franzen L G. Can the earth afford to lose the wetlands in the battle a—
gainst the increasing greenhouse effect[M]//International Peat Society
Proceedings of International Paet Congress. Uppsala, 1992:1-18.

[11] Brix H, Sorrel B K, Lorenzen B. Are Phragmites—dominated wetlands a
net source or net sink of greenhouse gases?[J]. Aquatic Botany, 2001,
69(2-4):313-324.

(2] B2, BOGHE, 5Kk 6, 55, 30 HUIVR AR R AR PR v e i
FE01. IRBIRL2EBSE, 2009, 22(3) :362-370.

YANG Jian—jun, LU Guang—hui, ZHANG Yan, et al. Respiration of
different plant communities in Ebinur Lake watershed[J]. Research
of Environmental Science, 2009, 22(3):362-370.

(3], AR, 3 . $hATRIE S AR I 38 CO, i it Ay X
LEAFFE)). B SRR2E 0k, 2008, 3(18):262-268.

XIE Jing—xia, ZHAI Cui-xia, LI Yan. Comparative study of salt desert
and oasis soil CO, flux[J]. Progress in Natural Science, 2008, 3(18):
262-268.

[14] SKEEAE, BRWET, 25 TLZL, 4. HEMB /R G AR 76 T 13 CO, ek
FUHE SR K7 R BIEFE[T]. o VDR, 2007, 27(2) :266-272.
ZHANG Li-hua, CHEN Ya -ning, LI Wei -hong, et al. Soil carbon

dioxide emission and affecting factors under haloxylon ammodendron



2438

YISty 53455 121

community in Junggar Basin[J]. Journal of Desert Research, 2007, 27
(2):266-272.

(1514 7, 2L, BRARB H , 48, 1972—2011 4
PEBFET]: i@i&ﬂ‘q—‘é. 2014, 12(2):263-268.
LI Lei, LI Yan—hong, CHEN Cheng—he —ri, et al. Change of Ebinur
Lake Area during 1972—2011[J]. Wetland Science, 2014, 12(2).
263-268.

[16] BramA )T, B e 133 A I 0 % il L 3% (M)
#t, 1996.
The Xinjiang Department of Agriculture, Xinjiang Soil Survey Office.

AR ) 3 ) i AR R

AL B AR

Soil in Xinjiang[M]. Beijing: Science Press, 1996.

(71 F R, XU, 25575 %2, S5, AN I P 3R fa e S S R e
IR S B B R ()] B AR AR, 2014, 25(1) : 45-52.
WANG Ming, LIU Xing—tu, LI Xiu—jun, et al. Soil respiration dynam-
ics and its controlling factors of typical vegetation communities on
meadow steppes in the Western Songnen Plain[J]. Chinese Journal of
Applied Ecology, 2014,25(1) .45-52.

(18] . FA7IME I o BRARR AR K S R TR S Ak 4 38 43 = I

FIsZ ). Mol Rler, 2008, 44(8):24-28.
MENG Chun, WANG Li-hai, SHEN Wei. Effect of selective cutting on
soil partitioning respiration in a conifer —broadleaved forest during
growing season[J]. Scientia Silvae Sinicae, 2008, 44(8 ) :24-28.

[19] Zhang L. H, Chen Y N, Li W H, et al. Soil respiration in desert ecosys—
tems of the arid region[J]. Acta Ecologica Sinica, 2008, 28(5):1911-
1922.

[20] 3'5 W, AR TLEL, BRIE T, 45 38 BT e I e AR v L S

RSN T]. 42252441, 2007, 27(5) :1951-1959.

HUANG Xiang, LI Wei-hong, CHEN Ya—ning, et al. Soil respiration of
desert riparian forests in the lower reaches of Tarim River as affected
by air temperature at 10 cm above the groung surface and soil water[J].
Acta Ecologica Sinica, 2007, 27(5) :1951-1959.

RUE B, X%t 5%, S5 AHOE U A 2B RS L 5 25

SR ] A5 %2438, 2012, 31(10) : 2466-2472.

WANG Ming, LIU Xing—tu, LI Xiu—jun, et al. Dynamics of soil respi—
ration under phargmites australis community in dry habitats of Songnen
Plain and related affecting factors[J]. Chinese Journal of Ecology, 2012,
31(10):2466-2472.

[22] Xie J X, Li Y, Zhai C X, et al. CO, absorption by alkaline soils and its
implication to the global carbon cycle[]]. Environmental Geology, 2009,
56(5):953-961.

[23] Lee M S, Nakane K, Nakatsubo T. Effects of rainfall events on CO, flux
in a cool temperate deciduous broad—-leaved forest[J]. Ecological Re—
search, 2002, 17(3):401-409.

(241 B4R, PhOCH W, S5, WS R 2 U Gk AR THE T R T 5 1)

Eﬁi%”&ﬂ]u - TRXWISE, 2013, 30(3):430-437.
ZHANG Ji-ping, ZHONG Wen-zhao, HUANG Gang, et al. Dynamic
change of respiration in haloxylon ammodendron community in South-
ern edge of Junggar Basin in snowmelt season[J]. Arid Zone Research,
2013, 30(3):430-437.

[25] SRARRK, A REAL, sRIE. T HEFIR = S K 2R A ST AR S ()] M
TR HER, 2005, 20(7) : 778-785.

ZHANG Dong—qiu, SHI Pei-li, ZHANG Xian-zhou. Some advance in
the main factors controlling soil respiration[J]. Advances in Earth Sci-
ence, 2005, 20(7):778-785.

[26] Osazawa S, Hasegawa S. Diel and seasonal changes in carbon dioxide
concentration and flux in an arid soil[J]. Soil Sc, 1995, 160(2):117-
124.

2715 LR, B ath, XILIE, 5. A5 T R EIE CO, Hiplu & H A2

PLRFAE Sz FRIE I T B9 STRRLT]. A B2 (D 8 ), 2005, 35(6)
495-500.
QI Yu—chun, DONG Yun-she, LIU Ji-yuan, et al. Inner Mongolia se—
mi-arid grassland CO, flux diurnal variation characteristics and envi-
ronmental factors contribution[J]. Chinese Science (D), 2005, 35(6):
495-500.

[29] Raich J W, Schlesinger W H. The global carbon dioxide flux in soil
respiration and its relationship to vegetation and climate[J]. Tellus B,
1992, 44(2):81-99.

[30] Kuera C L, Kirkham D R. Soil respirarion studies in tall grass prairie in
Missourt[J]. Ecology, 1971, 52(5):912-915.

[31] B4, 2202, b 26, 45 7R 433 1 PR A S me S AL, A
AR, 2003, 23(5):972-978.

CHEN Quan-sheng, LI Ling—hao, HAN Xing—guo, et al. Effects of wa—
ter content on soil respiration and the mechanisms[J]. Acta Ecologi-
ca Sinica, 2003, 23(5):972-978.

[32] FBH, 2R, WA 5T, S5, T 52 5 COR R BREE R 2R 4 L e

WS AIF ST DR (D). AR 25241, 2012, 32(15) : 4890-4901.
WANG Xin—yuan, LI Yu-lin, ZHAO Xue-yong, et al. Responses of soil
respiration to different environment factors in semi-arid and arid areas

[1]. Acta Ecologica Sinica, 2012, 32(15) : 4890-4901.



