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Fig.1 Map showing the location of sampling sites in the middle reaches of the Heihe River Basin
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Table 1 General situations of the six land cover types
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6 ) 2014 SPSSIS.O ] EX_
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3d, 3
LI-8100
103 (8100-103) . 3.1
1d 8100-103 ,
2~3 cm., 24 h ,
’ «C 2,
’717*18—‘0 24
h R 1 h, 2 A
min, 3 s o X 4
LI-8100 10 cm
s (0~20 cm) (105 C)
o (SR,pmol » m * « s ') )
4 s

V. X P X 9C,
SR = 4
S. X (T —373.15) X R
V. 103 (4. 82X10° m*);S. ’
103 (0. 03 m*); P (kPa); T
(C);R ;0C. /1
103 CO,
(pmol » mol™" « s71),
2 6

Table 2 The vegetation coverage and the basic physical and chemical properties of soil over the six land cover types

F
/% 83.62+0.3" 90.74=0.5° 78.56+0.1° 66.69+0.3" 82.56+0.4° 39.1140.5¢  90.65***
/C 22.5+0.5> 23.6+0.7" 23.4+0.1" 24,0+0.3" 34.3+0.8¢ 37.5+0.5°  130.51***
/% 12.6+0.3% 11.840.3% 5.6+0.3" 5.3740.5" 2.940.1¢ 2.2+0.02¢ 178.8%**
/% 19.6+0.3P 17.740.1¢ 21.6+0.5¢ 21.0+0.3¢ 18.540.2b¢ 16.740.39 44,467
/(g +cm %) 1.5440.01* 1.5340.02* 1.414+0.02" 1.3140.01¢ 1.5540.012 1.5840.012 58.6***
0.25~2 mm /% 9.240.1¢ 22.4+2.5¢ 10.840.7¢ 10.04+1.1¢ 24.1+1.4¢ 15.74+1.7>  22.64%**
0.05~0.25 mm /Y% 79.240.3% 73.9+2.6" 84.5+0.3¢ 83.3+0.4¢ 74.841.40 83.8+1.7¢ 11.5%%*
<C0.05 mm /% 11.6+0.3% 3.740.4¢ 4.740.4b¢ 6.840.9" 1.1£0.14 0.640.1¢ 87.97%**
(P<C0. 05),*** 0. 001 .
o ,
3.2 ’ ’
2 ,6 0. 47,
, 0. 60,1 41,1 73.4 17.6. 80 ymol-m e s ',
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Fig.3 Comparison of daily change of soil respiration and soil temperature over the six land cover types

) C b,

[11—12,21—24]

)



966

3 O
Table 3 Q,yand equation fitting correlation between soil respiration and soil temperature over the six land cover types
Q1o F R?
y=0.01092+0.1767 97.7133 0.8162
y=0.2422e0-0238« 1.27 92.1338 0.8072
y=0.015520+0.1536 91.9979 0.0870
y=0.2712¢0-0268« 1.31 110.3774 0.8338
y=0.0234x+0.8731 36.67 0.6250
y=0.9774¢0-0159 1.17 0.6077
y=0.0234x+1.2751 0.6779
y=1.3266e"-0135¢ 1.14 0.6788
y=0.0811x+2.6702 43.4762 0.6640
y=2.917¢"-0193 1.21 43.3027 0.6631
y=0.1077x +4.4894 63.136 0.7416
y=4,8584¢0-0156« 1.17 63.1517 0.7416
8 - s
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Soil Respiration Characters and Its Response to Hydrothermic
Factors over Different Land Cover Types in the Middle
Reaches of the Heihe River Basin

Niu Ruixue', Liu Jiliang”, Hu Yanping®, Fu Ying'
(1. Institute of Scientific and Technical Information of Gansu, Lanzhou 730000 , China ;2.Cold and Arid Regions Envi-
ronmental and Engineering Research Institute , Chinese Academy o f Sciences, Lanzhou 730000 ,China ;3.Lanzhou Petro-

chemical College of Vocational Technology s Lanzhou 730060 , China)

Abstract: The soil respiration and its response to hydrothermic factors over six land cover types (e.g., old ir-
rigation farm land, new irrigation farm land ., poplar plantation , pine plantation , Haloxylon ammodendron
plantation, and desert grassland ) have been studied in the middle reaches of the Heihe River Basin. The re-
sults show that the soil respirations are significant different over six land cover types. The soil respiration o-
ver irrigation farmland is much larger than that over artificial woods plantation (e.g. . poplar plantation ,
pine plantation ); and that over artificial woods plantation is larger than over desert grassland and H. ammo-
dendron plantation. The soil respiration rate is proportional to the surface temperature, with the Q,, value be-
tween 1. 14 and 1. 31, which is below the world average level. Furthermore, the soil respiration shows an
exponential increase with soil moisture. The characteristics of soil respiration are closely related to the hydro-
thermic factors over the six land cover types, indicating that the land changes dominated by human activities
can significantly affect the interactions of water, soil, air and biological factors in desert oasis ecological sys-
tem.

Key words: middle reaches of the Heihe River Basin; land cover; soil respiration; hydrothermic factors



