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Abstract By using dilute plate counting method the characteristics of microbial flora in 0-20
c¢m and 20-40 cm soil layers of alpine artificial grasslands established for4 8 15 and 20 years
in Bayanbulak were studied with related ecological affecting factors analyzed. The amount of soil
bacteria was the highest in 4-year old grassland and the lowest in 20-year old grassland and was
2.19 and 1. 58 times higher in 8-year old and 15-year old grasslands than in natural grassland
respectively. The amount of soil fungi was in order of 4-year old grassland >20-year old grassland
> 15-year old grassland > 8-year old grassland > natural grassland and the amount of soil acti-
nomyces was the highest in natural grassland followed by in 8- 20- 4- and 15-year old grass-
lands. The three soil microbial groups reached the maximum in August and the minimum in Sep-
tember. The total amount of soil microbes and the amount of soil bacteria had significant positive
correlations with vegetation coverage and the amount of soil fungi was significantly positively cor-
related with soil moisture content and soil conductivity. Soil pH had the greatest effects on the
amount of soil actinomyces and the main ecological factors affecting the total amount of soil mi-
crobes were vegetation coverage and the time of grassland establishment.

Key words Bayanbulak artificial grassland with different establishment years soil microbial
amount ecological factor flora characteristics.
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- - 1.1
42°18"' N—43°34'N
82°27'E—86°17'E
Balloniw 2340 ~4618 m -4.8 C 1
& Favilli 1987 Brussaard 1994 1995 -48 C 7 30.5 C
276.2 mm 1022.9 ~1247.5
2001 mm 2466 ~2616 h 150 ~ 180
d
2001
2003 2009 Stipa purpurea +
Festuca ovina
2007 2460 ~ 2760 m
7 12 7 ~10
2007 50%
40% ~70%
Agropyron cristatum Poa
pratensts
Potentilla multifida Potentilla bifur-
49.2% ca Oxytropis sp.
1989 20 80 1.2
1.2.1
4
4815 20
1999 2004 10 m x 10 m
2005 2004 1
2007 2008 2009 Elymus nutans
2009 E. sibiricus 75 kg: hm ™’
2007 6—9 I mx1 m
1
Tab.1 Characteristics of grasslands in Bayanbulak region
% em g m-2 pH %
4 92. 83 31.90 147.22 8. 00 35. 86
8 83.35 31.90 96. 46 8.04 24. 68
15 41.42 10. 32 56.51 8.01 24.97
20 Potentilla anseri- 44. 85 9. 61 57.34 8.07 23.84
na Leymus tianschanicus
50.20 6.47 58.21 8. 11 22.32

Leontopodium leontopodioides
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~10d 15 ~ 150 1
CFU- g7' = X /
105°C 8 h pH
pH PHS-3C =1:5
DDS-307A =1:5
Microsoft Excel 2003 DPS 7. 05
SPSS 15.0
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2.1
2.1.1
0 ~40 cm
68.03% ~ 90.55% 8.18% ~
31.75% 0.21% ~1.28% 2
5 0 ~40 cm
20 1. 47
0.5 0 ~40 cm 4 8
95.22% 39.65% 15
20 27.23%
49. 84% 4 17.3 x 10°
CFU- g'l 20 15 8
2.05 x10° CFU- g™
4
4
4 8 15 20

38% 15% 26%  47%

>15 >20

Tab.2 Characteristics of microbe number and microbe proportion in different grasslands

x 103 x 103 x 10* x 103
CFU- ¢! % CFU- ¢! % CFU- g~! % CFU- g~!
4 12.26 90. 55 17. 30 1.28 11. 07 8. 18 1354. 00
8 8.77 79. 84 2.33 0.21 21.91 19. 95 1098. 43
15 4.57 85.16 3.06 0.57 7. 66 14.27 536. 66
20 3.15 68. 86 5.38 1.18 13.71 29.97 457.48
6.28 68. 03 2.05 0.22 29.31 31.75 923.15
6—9 0~20 20~40 cm
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3 x10° CFU- g™
Tab.3 Vertical distribution of microbe numbers in different grasslands
0~20 cm 20 ~40 cm 0~20 ¢cm 20 ~40 cm 0~20 ¢cm 20 ~40 cm 0~20 ¢cm 20 ~40 cm
11.475 0.785 0. 167 0. 006 1. 021 0. 086 12. 662 0. 877
7.775 0. 995 0.019 0. 004 1. 888 0.304 9. 682 1.303
15 3. 808 0.758 0. 005 0. 026 0.599 0. 168 4.411 0.951
20 2.878 0. 275 0.051 0. 003 1.333 0.039 4.261 0.316
5.053 1.223 0.017 0. 003 2.418 0.513 7.488 1.738
6—9 0~20 20~40 cm
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Fig.1 Variation of microbe numbers of different habits

from June to September

P <0.05
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2000

10° CFU- g~ 20
8
5 0.226X, R=0.998 F =228.633 P =0.004
Y, X,
6—8
g 0.898 -0.789
9
2.2
pH 3
4 8 15 20
_ 5
pH SPSS  Pearson
4 4
P < 2008 2008
0. 05 P
<0.01 P <
0.01 P <0.05
pH pH
1985
1.51
4
20
50%
4
Tab.4 Correlative coefficients between microbe numbers
and ecological factors
pH 2001
-0.671 0. 805 0.936 * -0.460 0.773
-0.199 0.968 " * 0.721 -0.540 0.957
-0.624 -0.489 -0.032 0. 801 -0.211
-0.789 0.672 0.898 " * -0.262 0.705

# % P<0.01 %*P<0.05 n=20
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