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35 km’
1 066 m
6.1 (
-22.1 7 35.8 31.1 )
12.1 71.8 mm 2 648 mm
38% 5 () 150d
1 30 ~40 cm 2500~2 600 h
L1 FREXHR 10 30 m/s
[6]
45 km (Aeluropus pungens) (Iris tectorum)
(88°03'53" ~ 88°12'15"E  43°21'00" ~ (Achnatherum splendens) (Lycium rutheni-
43°25"25"N)( 1) cum Murr) (Carex tristachya)
43397 60°N Y/Ji » ,j
| Q\;\ ,WN/W_/NIJ ﬂ“*ﬁ
88.134 23°Ei 11380000 LN
1 HRXUEFEE
Fig.l Sketch map of test area location
1.2 5
2015 79 10 15 20 25cm (0~10cm)
(Aeluropus pungens) (Iris tectorum) 1.3
(Achnatherum splendens) (Lycium rutheni- 1.3.1
cum Murr) (Abandoned land) LI-COR 8100(Li-COR Lincoln NE USA)
1 20 cm 10 cm
3 10 m x 10 m PVC
2 2 5 cm
~3
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1 6
FT 1 R E AT R AR
Table I Profiles of sample regions in Dabancheng salt lake
(m) (cm) pH (g/kg) (g/kg) (g/em)
88.133 93°E 1066 0~5 7.63 18.59 + 0.34 18.48 + 5.31 1.47 £ 0.09
43.39709°N 5~10 7.67 9.61+0.28 13.71 +3.05 1.50 £ 0.07
10 ~ 20 7.72 7.94 £ 0.59 4.41 < 1.41 1.26 = 0.08
88.134 10°E 1067 0~5 7.13 21.62 0.22 18.84 + 3.53 1.40 = 0.03
43.39737°N 5~10 7.64 12.09 + 1.21 15.08 +3.28 1.32+0.07
10 ~ 20 7.6 10.27 + 0.81 8.74 +0.98 1.41 £ 0.04
88.134 23°E 1070 0~5 6.76 2434+ 1.01 16.75 + 1.97 0.94 = 0.03
43.397 60°N 5~10 704 17.45+237 16.38 +2.05 0.84 £ 0.50
10 ~ 20 7.24 8.70 £ 1.18 12.83 + 3.03 1.33£0.01
88.134 81°E 1070 0~5 7.28 25.99 % 0.94 30.00 % 3.50 0.90 = 0.04
43.39796°N 5~10 7.52 16.05 + 0.75 13.93 + 5.03 1.41 £0.02
10 ~ 20 7.51 14.44 + 0.39 1532+ 4.46 1.48 £ 0.05
88.136 18°E 1072 0~5 6.85 21.53+0.51 22.50 +4.30 1.22 £ 0.03
43399 10°N 5~10 781 12.11+135 28.40 % 2.67 121 %0.05
10 ~ 20 8.14 12.64 +£2.92 20.14 +2.90 1.14 £ 0.04
1.3.2 Rs (umol/(m*s) )y T
( ) a b ( )
- I m
5 cm
LI-COR 8100 Rs=aM+c ()
PVC 10 15 20 M (%) ¢ «C )
25 cm
1.3.3
Rs=al+bM+c 3)
(4)
50 m 10 m Qg =e® @
10
I m><lm 10 b Van’t
S0m Hoff (Rs = ae"")
10 m S5m>5m
2
5 0~5 5~ 2.1
10 10~20 20~30 30~50 50~70 70~100cm 2
1.3.4 (ANOVA)
Excel 2016 SPSS 20.0
Maplnfo 8.5  Adobe Photoshop CS5 13:00
Van’t Hoff 4.02
226 337 4.94 3.48 pmol/(m®s)
Rs=ae"" (1) 19:00
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624
17:00 2.05 pmol/(mz-s) LI-COR 8100
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Fig. 2 Diurnal dynamics of different communities, soil respiration

y=0.1117x +3.385 8(R2=0.64 P 0.05)

variation
2.2 co, 2.3
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144.56 C 4
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(P<0.01) 39.2 423 15:00 414
84.81 14.84 33.36 13:00 408
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Fig. 3 Relationship between above- and below-ground biomass and
soil CO, emissions 5 cm
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3
Van’t Hoff
5cm ( 2 5 10cm 15 cm
5 cm 15 cm
( 4 >99% 5cm 5 cm
69% ~ 78% 10 cm
10 cm 5 cm
24% ~ 44% 15 20 25cm
T2 TETFRMNEEHERAZETEFRATAS HIEEERHEAXER
Table 2 Exponential regression between soil respiration, soil temperature (5 cm and 10 cm depths) and O,
5cm 10 cm
R2 P Qm R2 P QIO
Rs =0.281 808337 0.74 0.01 2.30 Rs =0.697 005847 0.33 0.01 1.79
Rs =0.939 6147 0.71 0.01 1.24 Rs =0.969 60247 0.44 0.01 1.26
Rs = 1.442 4¢™07°T 0.69 0.01 1.20 Rs=1.618 201737 0.24 0.01 1.19
Rs =0.694 1> 17 0.78 0.01 1.57 Rs =0.913 3¢>%4°7 0.41 0.01 1.55
Rs =1.208 30477 0.69 0.01 1.28 Rs =1.394 30577 0.39 0.01 1.27
5.5
or s MR
45} s G
= L o I
£ 0 o MR Q1o
s 3357 CIE 5 1)
E 30 eSO 7 RS J5R (INVEER)
= 257 —- 58 (SR 6
f—;‘: 20} —— R R R
=l e BRI (
olET HEHC (T 3)
0.5 . . . . : . :
15 20 25 30 35 40 45 50 55 0.38 ~0.51
LA (C) (R*=0.38)
5 TIEPRSTIEEREG cm)FEER
Fig.5 Relationship between soil temperature (5 cm) and soil
respiration 4
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Fig. 6 Relationship between soil respiration and soil moisture
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F3 TEFRSHIERERMKZEEEXE
Table 3 Linear regression between soil respiration and soil moisture
R? P
Rs =4.803 4 —0.155 4M 0.45 0.01
Rs=2.8755-0.097 0M 0.51 0.01
(95%
Rs=3.3249-0.183 3M 0.44 0.01
Rs =5.907 4 - 0.453 3M 0.38 0.01 )
Rs=1.9867+0.124 8M 0.38 0.01
2.4
4
0.85 0.84 0.73 0.77 0.76
FTa TIEFIRSTIERENTIERE NS ERRL
Table 4 Regression equations describing soil temperature and soil moisture content on soil respiration
P R’
rr I Pr Py P
T R,=0.175T-0.009M~1.54 0.85 -0.70 0.00™ 0.00™ 0.00™ 0.72
e Ry, =0.2907-0.031M+1.29 0.84 -0.73 0.00” 0.00" 0.00" 0.72
T R,=0.0917-0.248M~1.30 0.73 -0.43 0.00” 0.03" 0.00" 0.7
B At R,=0.116T-0.289M+1.16 0.77 -0.39 0.00" 0.00” 0.00™ 0.93
YTy R, =0.061T+0.019M+0.63 0.76 0.10 0.00™ 0.59 0.00" 0.69
R, T M % P<0.01 * P<0.05
. 13:00 2h
3 itig
Jassal ¥
31
[15]
3.2
(-9 13:00
CO,
13:00
[10-11]
13:00
13:00 CO,
[12] Co, 3
CO,
CO,

[10] [13]

[16]
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[18] [26]
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50%
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[19] [20] 38% [28]
[29]
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[30]
CO,
CO,
“« ” C02 [31-32]
C02 [21-22] COz
/ CO,
[23]
CcO,
2
(R 0.74 0.71 0.69 0.78 0.69 4w
P 0.01) 5 cm
10 cm (241
5 cm 13:00
CO,
O1o CO,
1.3~3.3 2.40%
O CO,
230 124 120 1.57 1.28 1.28 (R*= 0.69 ~ 0.78)
[25]
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Soil Respirations Under Different Plant Communities in
Dabancheng Salt Lake of Xinjiang

LI Dianpeng, YAO Meisi, HAN Dongliang, WANG Liping, HU Bao’an, WANG Ningning,
JIANG Dayong, ZHANG Kai, ZHU Xinping, JIA Hongtao"

(College of Grassland and Environment Sciences, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: The distribution of salt lakes in Xinjiang is broad but uneven. The carbon cycle of the salt lake ecosystem is an
important component and has an important impact on carbon equilibrium in the ecosystem of the arid region. However, the
research on soil respiration in salt lakes in the arid region is relative weak. A study was conducted in order to explore soil
respiration and its influential factors of different plant communities along the Salt Lake in Dabancheng of Xinjiang. Aeluropus
pungens, Iris tectorum, Achnatherum splendens, Lycium ruthenicum Murr were taken as the main plant objects with the
abandoned farmland around as the control, soil respiration were measured by LI-COR 8100 (Li-COR, Lincoln, NE, USA). The
results showed soil respiration of Salt Lake coastal had obvious diurnal variation and appeared in the pattern of single peak, the
highest point occurred at 13:00 while the lowest occurred at around 07:00. The rates of soil respiration ranged from 1.77 to 3.48
pmol/(m*s) in CK and from 0.89 to 4.34 pmol/(m*s) under different communities, with an order of Lycium ruthenicum Murr
Aeluropus pungens Achnatherum splendens Abandoned Land Iris tectorum. Underground biomass influenced soil CO,
emissions, the daily average CO, emission flux of soil respiration in the study region was 209.28 mg/(m>-d). Soil temperature at 5
cm depth had significant correlation with soil respiration rate, which is the dominant factor in determining the diurnal variation of
soil respiration and could explain 69%-78% of it. The Q,, values calculated based on soil temperature at 5 cm depth were 2.30,
1.24,1.20, 1.57, and 1.28, soil respiration was most sensitive to soil temperature under Aeluropus pungens. Except for abandoned
land, there were significantly negative correlation (R”= 0.38-0.51) between soil respiration and soil moisture. The above results
disclosed further soil respiration variation and influential factors of Slat Lake ecosystem in the arid region, which is helpful in
estimating carbon equilibrium and sequestration.

Key words: Arid region; Salt take; Carbon cycle; Soil respiration; Influential factors

http://soils.issas.ac.cn



