27 8 Vol. 27 No.8
2007 8 ACTA ECOLOGICA SINICA Aug. 2007

830011

- Co,
1000-0933 2007 08-3391-09 Q938.1 A

Comparative on microbial community composition and microbial activities in

desert and oasis soils
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Abstract Desert grey soil is one of the typical soil types in arid zone. Soils at Fu-Kang oasis and the surrounding desert
were selected to represent the desert grey soil. The microbial community composition and microbial activities were compared
between saline desert and oasis farmland at south periphery of Gurbantonggut desert. The eukaryote fungi and prokaryote

bacteria  contribution to microbial activity were determined with selective inhibition techniques applied to soils. The
gradients of soil temperature 17 —37 °C and moisture 8% —30%  were applied in treatments to understand the effects
of temperature and moisture on soil microbial activities. Significant differences were found in microbial activities and
community composition between desert and oasis. After the desert land was cultivated and became oasis the number of
bacteria increased actinomyces decreased significantly and fungi didnt change that significant. There was a bacterial
dominance which was twice as much as fungal activities from April to July in heterotrophic respiration at oasis field but
a fungal dominance at desert. Microbial activities in oasis field including fungal and bacterial activities were significantly
higher than that in desert. Microbial activities both in oasis field and in desert were exponentially correlated with soil

temperature but the effect of temperature on the former was more significant. Temperature had significant effect on
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microbial activity in desert and oasis but only for a given range of soil moisture. Meanwhile the content of soil organic
matter in desert was higher than that in oasis field but had not resulted in high microbial activity in desert which was
likely caused by low soil moisture and high salt content. Namely when desert became oasis after cultivation of the land

contrasting difference existed in soil moisture and salt content which increased availability of soil organic carbon  and
resulted in a significant difference in soil microbial composition and activities and at the end decreases of the soil carbon

storage.
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1 0, 0, 0, O, D, D, D, D, 0 ~20em 2005-10
Table 1 Soil properties in soil layer 0 ~20cm from oasis O, O, 0, O, and desert D, D, D, D; in October 2005
Ttem 0, 0, 0, 0, Dy D, D, D;
pH  pH value 1:5 7.62 7.70 7.51 7.78 8.22 8.75 8.26 7.76
Total salt g kg™! 7.38 1.60 4.85 4.43 49.13 89.98 43.65 71.23
Organic matter g kg ' 7.91 8.39 9.63 10.03 11.92 10.35 16. 06 10. 62
Total N g kg~' 0.526 0.506 1.013 0.409 0.272 0.634 0.598 0.479
Total P g kg™! 1.18 0.87 1.34 1.03 1.15 0.89 0.92 0.81
n=5 Values are average with the sample size n =5
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Fig. 2 Seasonal variations of soil respiration a  basal respiration b and soil temperature from oasis and desert n =5
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Table 2 Comparison of SIR in oasis O, O, O, O; and desert D, D, D, D; mean+*S. E n=5
/
Total CO, pg COy g=' h~! Fungal CO, pg COy g”'h™'  Bacterial CO, pg COy g='h~! Funga to bacterial ratio
0, 36.5+3.0 15.7+1.3 24.6 £2.0 0.64
0, 49.8 £3.5 19.2£2.3 35.6 £3.1 0.54
0, 21.5+2.3 11.0+1.1 14.1+1.5 0.78
05 20.0+2.0 8.6+0.6 13.2+1.0 0.72
Dy 13.0+1.1 7.8£0.8 8.5+0.9 0.92
D, 9.6x1.0 7.0+0.6 3+0.6 1.11
D, 11.9+0.9 7.6£0.5 8.4+0.7 0.90
D, 16.1+1.1 11.1+£0.8 9.3+0.9 1.19
2.3
3 > P <0.05 4 7
P <0.05 0.5
1 P>
0.05 1 P<0.05 SIR 2
1 1 P<0.05
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Table 3 Average values of CO, efflux and factors affecting in growth period from oasis and desert
Water content % Total salt g kg ™! pH 1:5 Organic carbon g kg ™'
0 12.42 +1.96 a 6.29+0.93 b 7.9+0.19 b 4.86+0.18 b
D 6.62+1.04 b 37.93+3.13 a 8.6+0.26 a 7.07£0.21 a
SIR
Soil respiration Basal respiration o
-2 -1 -2 -1 pg COy m™"s
pmol COy m™ s pg COy m™~ s
0 3.06 +0.16 a 21.4+2.38 a 32.0+2.92 a
D 0.27£0.11 b 6.1+0.56 b 12.7+1.17 b
Different letters within a column indicate the significant differences among land-uses P<
0.05 n=5
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Table 4 The interaction between land-use soil temperature and moisture
F Si
i
Interaction Sum of squares df Mean Square F value &
VARI x VAR2! 147. 809 5 29.562 9.001 0.000 **
VARI x VAR3 42.920 4 10.730 3.267 0.032"
VAR2 x VAR3 280.521 20 14.026 4.271 0.001 **
VARI1 Land-use VAR2 Temperature ~ VAR3 Soil moisture * * P<0.01 *P<0.05 n=5
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Fig. 5 The variations of soil CO, effluxes with temperature and moisture 8% —30% from oasis a and desert b n=5
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