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investigated. The results showed that mycorrhizal colonization rates were 47 % —52% ,external hyphal density was more
than 4 m » g ! soil, aboveground parts and root dry weight were improved significantly, and the typical mycorrhizal
structures were formed in the roots of the above four plant species by using AM inoculums, Similarly, plant vegetative
growths were improved significantly by inoculation of AM via increasing survival rate,plant height,ground diameter and
leaf SPAD. Also,available N, organic matter, GRSP, acid phopshatase, sucrase and urease and nitratase activities of soil
was significantly higher and reduced olsen P and available K in the inoculation treatments than those in the non-inoculated
treatments, Thus, AM fungi dramatically enhanced the extremely poor and arid coal mining-induced subsidence soil
restoration by improving typical plant growths and chemical or biological properties of soil, which could provide some
suggestions for long-term ecological improvements by using AM inoculums.

Keywords : coal mining subsidence area; arbuscular mycorrhizal fungus; reclamation species; soil chemical properties; soil

enzymatic activities
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Fig. 1 The schematic diagram of experimental place
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Table 1 The simulated of precipitation grade and rainfall mm
PR S 12 h kB R LY Es
Precipitation grade 12 h rainfall Simulated rainfall
/N Light rain 0.1~4.9 2.50
T Moderate rain 5.0~14.9 9. 95
KT Heavy rain 15.0~29. 9 22.45

24 12 h(08:00—19.00) , 7K 45 5 5 FERFEE I 60 h,
[ st (R I A s R A5 38 T 3 56 400 ) (40 3R B8 (b 1
10 cm AV IR AT 10 om AbHIED KIBFE Gt E 10 cm
fbzs SAHSHEERIM T 10 em 4bH3HB R 35 8 BIE.
2 BRESW
2.1 HEE MmN 7

RGN S 4 10 em &S IR 28 KA XS E
DI KR 10 cm &b 35 A0 - 33300 FBE K004 A 401 A I B
TR T HAT. HEk 2 WA IR B RNR R H R
K LHRR SR 2 5758 K5 28 SOMXHR BRI, B{H N
33.20% . HEPEtH T EARESME IRE T AN+
B, H A K BB RS, R R R T
16.31%.

*2 KB HA 18] B AN B4 AE

Table 2 The temperature and humidity characteristics during the test

5iH iR IR EEMEE HEE
Air temperature Ground temperature Relative humidity Soil moisture
fem /c /e /% /%
% (K) Maximum 31. 61 22.09 57. 41 18. 88
KN Minimum 8. 30 12. 05 12. 06 14. 50
SE Average 18.07 17.12 33. 20 16. 31
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Table 3 The correlation between soil respiration rate,

air temperature and relative humidity

mA pugiiig=y ANFE R PN
Item Background point Light rain ~ Moderate rain Heavy rain
S B Air temperature 0. 669 * * 0.671% * 0. 654 % * 0. 380 * *
23 SR B
—0.712% * —0.634% % —0.641% % —0.693% *

Relative humidity

. P<C0.01; % . P<C0.05,
Note: * * , P<C0.01; * . P<{0. 05,

2.3 BRI AR b R g R AR AL
AP 2 W DUE W BRI K R 2 i e 12 h g
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Fig. 2 The changes of different precipitation process of

soil respiration rate and air temperature
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Fig. 3 The air relative humidity changes of

different precipitation process
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Fig. 4 The soil respiration rate and air temperature

changes after different precipitation process
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Fig. 5 The air relative humidity changes after
different precipitation process
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Response of Strong Alkaline Soil Respiration to Different Rainfall Intensity

ZHANG Lu' ,ZHANG Fang'* ,HU Shi' ,ZHANG Nan' ,DUAN Pengcheng!
(1. College of Resources and Environmental Science/Key Laboratory of Qasis Ecology of Ministry of Education, Xinjiang University, Urumgi,
Xinjiang 830046 ;2. Ecology Post-doctoral Research Station, Xinjiang University, Urumgi, Xinjiang 830046)

Abstract: The strong alkali soil in Qitai county in the south edge of Junggar basin was selected as the study area,and the
effects of different simulated rainfall intensity (light rain, moderate rain,heavy rain)on strong alkaline soil respiration rate
were measured and analyzed. The results showed that the light rain process added much more release of soil respiration
rate,in the process of rainfall,the soil respiration rate increased 320. 69% than background value,and after rainfall the
soil respiration rate was still more than background value of 58. 82% ;in the process of moderate rain,the soil respiration
rate reduced as much as 48. 27% than background value, but it increased 29. 41% after rainfall;the effect of heavy rain
was characterized by a rapid soil respiration rate decline with 306.89% and 188.24% below background value
respectively in rainfall process and after. The heavy rain contributed strong effect of carbon dioxide absorption.

Keywords ; strong alkaline soil ;s0il respiration;simulated rain
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