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Table 1 Soil physical and chemical properties of the topsoil in the middle reaches of the Heihe River relative to type of land use

T A %%E{ +3EpH il ' %ﬁ e ) LR
Soil cover Longitude, Soil pH Bulk density Total nitrogen Total carbon Soil texture (wt. % )
latitude (gem™) (gkg™) (gkg™") W kiSand BrRLSilt FikiClay
FoKHE 100°22'E, 8.34 1.39 1.24 23.9 4.8 28.9 66.3
Corn field 38°51'N
R 100°22'E, 8.59 1.34 1.00 23.8 4.4 22.0 73.6
Orchard 38°51'N
i 100°27'E, - - - - - - -
Wetland 38°59'N
SRl 100°19'E, 8.38 1.51 0.74 20.0 2.1 33.1 64.8
Wasteland 38°46'N
KRk 100°18'E, 8.56 1.49 0.19 13.4 2.9 57.6 39.5
Gobi 38°55'N
This 100°29'E, 9.02 1.64 0.06 4.80 0.0 98.0 2.00
Desert 38°47'N
100.25" E 10033° E 100.42° E 100.5° E

4

i

392" N
W N

IRR* N

883" N

3875° N
RIS N

10025° E 10033° E 100.42° E 100.5° E
P RRIAT F 0 e S R i B A 5 28 G N 37 5 A ]

Fig. 1 Distribution of the static chambers and the eddy covariance observation posts in the middle reaches of the Heihe River
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Fig. 2 Seasonal variations of soil respiration ( Rs ) and net ecosystem carbon exchange ( NEE ) in the middle reaches of the Heihe River

relative to type of land use
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Fig. 3 Seasonal mean values of soil respiration (Rs) and net ecosystem carbon exchange (NEE ) and their ratios in the middle reaches

of the Heihe River relative to type of land use
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B, M T R R T 5 e AR S R ek
e B T o TR B T . RE A
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ARG R EER T X TS LN EK
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23 TEFRSSESEAGRIBENEMEE

5 E R E

i bl A S R S8 HERE R 5 4R S R Gu e 3 i
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(£2) o ANFEGELHRE S - 50F 0 mAE S
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M62% ~98%, p<0.05) , FEE T 5% 1Y
TNAH SEPEREAL . A RIRBE & 58K 4> 5 £ BErpmg
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Fig. 4 Correlation between soil respiration ( Rs) and net
ecosystem carbon exchange ( NEE ) in the middle reaches of the

Heihe River relative to type of land use

I (R°=0.91, p<0.05) FIEESRER
(R*=0.74, p<0.05) , +HEZTEMC/NXF 1T
WA 25 R Gk S8 4 A — o IS, T 3 p H
AN 2 B i) S T] r i S ] i R A% 1T A S A
RIS R GRS ) R B (F£2) .

- $E K G 0 A T e A i T R o P
F, ZH IR AR Y A
VR 2 R G A8 e i B A HEOK 43 0 T T T v
HEBFEME (£2) o 503% OB,
FHOK RIS RS A S RE R EBREE ST . FIR
A PE I R R IENFIRAE T . BRAk, R HECO, RS
AR RGeS AR A B 5 - g A Ak L
AR A — B0, T R B R DG Y R R EOE R
(%2) . BEABES VU BIRNSE Y BIE X B ARE
R o AT S5 0 b - R G A RN A Ak Y S
GIRBHEBIEMCL R B —2ZEF MR
PRIAR AT BB 2 P 5 T A DX % B — 4 i ) R 2R A

R2 ARLFAAXTIEFRIVEESRERIIRES TIREMERIHE XM

Table 2 Correlation of soil respiration and net ecosystem carbon exchange with soil properties in the middle reaches of the Heihe River

relative to type of land use

+ g
Rs (CO,, mg m2ht')

AH T +JZ I Soil

RS RGOS
NEE (CO,, mgm~h™)

depths (em)

Correction factor

AT

Fitted equation

- A .
Fitted equation

0 y=4x10x*
THER 8. -5.5
. 10 y=9x10x""
Soil temperature

20 y=4x10%x7%"
" 0~10 = 18.2e"%

R HEk S v
Soil moisture 10 ~ 20 Y= 13,2604

pH 0~10 ¥ =-104x + 966
T
0~10 y =-398x + 658

Bulk density

ALK

Organic carbon

0~10 y = 19"

k/IFC/IN 0~10 J = 1596700

0.96 y=1x10"""* 0.98
0.86 y=2x10"x" 0.71
0.81 y=6x10"x"° 0.62
0.82 y=36.2e""" 0.89
0.90 y =24. 6e"" 0.82
0.21 y=-1056x +96 616 0.16
0.56 ¥y =—4948x + 7 901 0.64
0.91 y =50.8¢" 0.74
0.61 y =46 773x7" 0.36
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Seasonal Variation of Soil Respiration and Net Ecosystem Carbon Exchange
During Vegetation Growing Season in the Middle Reaches of the Heihe River

SUN Minmin' WANG Xufeng® MA Mingguo® YUAN Wenping' LI Xianglan'’
(1 College of Global Change and Earth System Science, Beijing Normal University, Beijing 100875, China)

(2 Cold and Arid Region Environmental and Engineering Research Institute, China Academy of Sciences, Lanzhou 730000, China )
(3 School of Geographical Science, Southwest University, Chongging 400715, China)

( 4 State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China )

Abstract [ Objective] The middle reaches of the Heihe River is located in the inland arid region of
Northwest China and under the continental central temperate arid climate, this area is low in precipitation,
high in evaporation and strong in solar radiation. Such climatic environment conditions nurse a unique type
of mosaic distribution of farmlands, orchards, wetlands, wastelands, deserts and gobis. This region of the
middle reaches of the Heihe River is a sensitive and ecologically fragile area in the course of environmental
evolution. So the study on issues related to net ecosystem carbon exchange ( NEE ) and soil respiration ( Rs)
relative to land use is of some extremely important theoretical and practical significance in maintaining
ecological balance and promoting sustainable development of the region. However, little information is
available in the literature on seasonal and spatial distribution of Rs and NEE in different terrestrial ecosystems
in this region; and on contribution of Rs to NEE. [Method] In this study, six different patterns of land use

(corn field, orchard, wetland, desert, gobi and wasteland ) in this region were cited for observation of
Rs and NEE during the crop growing season, using the eddy covariance method and the static chamber/gas
chromatograph method, and seasonal dynamics of Rs and NEE and their affecting factors were analyzed,
so as to figure out contribution of Rs to NEE relative to pattern of land use. [Result] It was found that both
Rs and NEE during the plant growth season displayed a multi-peaked curve regardless of land use patterns,
with highest peaks appearing at the end of July and the beginning of August. Ina terms of numerical value,
both Rs and NEE varied sharply between different land use patterns. Relatively low Rs and NEE was found in
Gobi, wasteland and desert, varying in the ranges of —69 ~ 97, -1.99 ~ 122 and -1.65~ 108 mg m~ h™',
respectively, and in the range of =52~ 154, -29~82 and -6.3~212 mg m > h™', respectively.

Comparatively, Rs and NEE was relatively high in corn field, wetland and orchard, varying in the range of
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15.1~316, 47.7~710 and 36.9~218 mg m ™ h™', respectively, and in the range of 14.1 ~2 794, 451 ~
1 622 and 864 ~ 1 647 mg m h™', respectively, which shows that the denser the vegetation, the higher
the Rs and NEE. Contribution of Rs to NEE also varied with the pattern of land use. It varied in the range
of 20% ~ 68% in the former three ecosystems and in the range of 10% ~ 21% in the latters, which indicates
that the denser the vegetation, the lower the contribution of Rs to NEE. It was found that Rs and NEE in
the terrestrial ecosystems were mainly affected by soil properties, like soil temperature and soil moisture.
Soil temperatures in different soil depths were in significant functional relationships with Rs ( 81% ~ 96%,
p<0.05) and NEE (62% ~98%, p<0.05) , and soil moisture contents in different soil depths in
significant exponential function relationships with Rs and NEE (82% ~90%, p<0.05) . Among soil
properties, soil organic carbon content ( SOC ) was the main factor significantly affecting Rs ( R* = 0.91,
p<0.05) and NEE (R> = 0.74, p<0.05) , and followed by soil bulk density and C / N, which had certain
impacts, while soil pH was not a factor that would affect Rs and NEE much in all the ecosystems in the middle
reaches of the Heihe River. Significant correlation between Rs and NEE was found in this study ( R’=0.48,
p<0.05) . [Conclusion] Any minor fluctuation of Rs may potential cause profound changes in NEE in all the
terrestrial ecosystems.

Key words Soil respiration; Net ecosystem carbon exchange; Land use patterns; Vegetation

coverage; Eddy covariance; Static chamber method
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