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Table 1 Stand characteristics and soil physical and chemical properties of the sampling plots

pH
(gkg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (%)
342 3.32 0.84 604.39 2.24 281.35 25.39 6.07
54.6 5.32 0.91 982.80 23.64 597.54 31.57 6.10
30.9 2.87 0.77 514.44 2.76 406.79 26.84 6.03
1.2 16.19)x10° cfu/g
(P<0.05)
(429 ~ 10.07)x10" cfu/g
pH (P<0.05)
(7l muti EA400 (P<0.05)
(3.97 ~ 14.96) x10" cfu/g
(18] Biolog-ECO [24]
[19] Excel 2007
SPSS 16.0 Biolog 168 h
2
(AWCD) (7. 20] 10° cfu/g
Shannon-Wiener 98.3% ~ 98.6%
Simpson Mclntosh [21-22] 10* cfu/g
2
0.97%
2.1 0.40%
0.91% 0.61%
(23 0.90%  0.84%
( 2 4.76 ~
16.44)x10° cfu/g (4.68 ~ (5]
*2 FRFVHLEREVHOBESHB (cfu/g TL)
Table 2 Quantity and composition of soil microorganisms in different seasons
(x10%
(x109) (%) (x10% (%) (x10% (%)
1122+187a 11.07+187a 98.6 451+033b 0.40 10.90 £ 0.55 b 0.97
16.44+2.80 a 16.19+2.81 a 98.5 10.07+0.74 a 0.61 14.96 +0.62 a 0.91
476+0.43b 4.68+0.44b 98.3 429+0.67b 0.90 3.97+0.95¢ 0.84
(P<0.05)
2.2 (AWCD)

[26-27]

(AWCD)
AWCD
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168 h AWCD
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2 osh
< 038
061 Simpson
04r
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Fig. 1 Soil average well color development (AWCD) in different 27 1.24 1.17
seasons with culture time Shannon-Wiener 3.18 1.04
1 AWCD Simpson 0.95 1.01
Mclntosh 8.19 1.39
AWCD
0.149 1 (P<0.05)
0.102 7 AWCD
R3 ARFVHLEBEDREZ HFEEEHNTEL
Table 3 Changes of the microbial functional diversity indices in different seasons
Shannon-Wiener Simpson MclIntosh
22+1b 3.04£0.02b 0.94+0.00 b 589+027b
27+0a 3.18£0.01a 0.95+0.00a 8.19+0.18 a
23+£0b 3.06£0.00 b 0.94+0.00b 590+034b
2.4
Biolog ECO 10 0.663 ~ 1.146 0.772 ~
7 6 2 1.208
2 (P<0.05) 0.963 ~
1.407 0.909 ~ 1.329
0.633 ~1.171
( (P<0.05) 0.350 ~
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Seasonal Variations of Soil Microbial Communities of Undisturbed
Typical Black Soil, Northeastern China

FAN Rui-ying, YANG Xiao-yan, WANG En-heng, ZOU Li, CHEN Xiang-wei"
(School of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract: Seasonal variations of soil microbial communities in surface soil (0-10 cm) of undisturbed typical black soil
(the Populus davidiana natural secondary forest in Keshan farm, Heilongjiang Province of northeastern China) was studied by
using the method of dilution-plate method and Biolog ECO-microplate culture. Results showed that soil microbial population was
the maximum in summer, fewer in spring, and the minimum in autumn. The quantity of soil microorganism, bacteria, fungi and
actinomycetes was (4.76-16.44)x10°, (4.68-16.19)x10° (4.29-10.07)x10* and (3.97-14.96)x10* cfu/g dry soil, respectively. The
peak value of the average well color development (AWCD) was found in summer followed by spring and autumn in consequence,
varying from 0.81 to 1.21 (168 h). The microbial functional diversity was significantly higher in summer than in spring and
autumn (P<0.05) and showed no significant difference in spring and autumn. For summer, Richness index was 27,
Shannon-Wiener index was 3.18, Simpson index was 0.95 and Mclntosh index was 8.19. The carbon sources with higher
utilization efficiency or utilization intensity by soil microbes were amino acids, polymers and carboxylic acids. Above all, this
result would provide more important primitive characteristics of microbial features in the degradation and restoration process of
the quality of the soil habitat scientifically.

Key words: Undisturbed black soil, Soil microbial community, Carbon source utilization, Community diversity, Seasonal variations
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