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Characteristics of Several Typical Forest Soil Microorganism and Their Reactions

Artificial Disturbance on Qinling Mountains

CUI Fang-fang LIU Zeng-wen® FU Gang DUAN Er-jun GAO Wen-jun
College of Resources and Environment Northwest A&F University Yangling Shaanxi 712100 China

Abstract Soil microbes quantities of the four typical plantations were examed Quercus aliena var. acuteserrata Ca-
talpa fargesii Pinus tabulaeformis and Larix kaempferi on the Angou valley Qinling Mountains Shaanxi Province.
The results indicated that the dominant microbe in the soils examined was bacteria ranging from 87.86% to 97.
65%  followed by actinomyces and fungus. The seasonal dynamics of the number of microbes in soil was signifi-
cant. In addition the number of soil microbes in summer was increased from 74.43% to 354.05% compared to
that in winter. Soil microbes quantities in the soil of different forests were in an order of pure broad-leaved forests >
mixed needle-leaved with broad forests proportion of 1: 3 > mixed needle-leaved with broad forests proportion of 1

1 > pure needle-leaved forests. Compared to the control application of C combined with N increased the number
of soil microbes from 35.30% to 945.88% . Laying litter increased the number of soil microbes in pine forests from
25.59% to 73.83% however which decreased the number of soil microbes from 29.95% to 68.12% in broad-
leaved forest. Therefore in this article we used extral C and N mixed soil exchanged litter to analyze the inter-
species relationship between different species to provide theoretical direction for local pure plantation management
and forest renewal.
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Larix kaempferi Pinus tabulaeformis
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Table 1  Basic properties of forest soi on Houzhenzi of Qinling Mountains
/m 7/ ° / ° /a / / kg m7? / g em”? /cm /m
1270  NEH 45 25 1750 1.74 1.202 3 13.16 13.40
1300 V6O 10 2 3056 1.04 1.2820 10.90 11.00
1370  SW0 12 18 1 867 0.25 1.099 9 11.40 13.50
1440 SWI0 27 16 150 0 0.38 1.072 8 6.63 7.70
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Table 2 Install programmes of soil rebuild and litter
lay in experiment areas 4°C
9-10
1: 3 101
1q0. 25 140.5 Iq
10.25 10.5 Ir PDA
¥q0.25 ¥0..5 It 1~22~35~74d
yi0. 25 yi0.5 yr
qlo.25 qlo.5 ql 3
qy0. 25 qy0.5 ay
rl0. 25 rl0.5 rl 3.1
ry0.25 1y0.5 Ty .
y. q.
r. 0.25 0.5. 3 4
2.4
2005 7 + +
3
87.86%
1 q111
2.5
2006 7 11 3
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Table 3 Soil microbes quantity and seasonal dynamic state under different types of forest g™!
x10’ % x10* % x10° %
1.65 89.82 4.08 0.22 1.83 9.96
1.86 96.06 3.26 0.17 0.73 3.77
7 8.83 97.44 2.62 0.03 2.29 2.53
7.91 93.77 4.34 0.05 5.21 6.18
1.02 97.65 0.54 0.05 0.24 2.30
1.57 97.15 2.12 0.13 0.44 2.72
11 1.72 87.86 1.64 0.08 2.16 12.06
3.26 88.30 0.97 0.03 4.31 11.67
> 7
> >
3.2 CN
11
CN



132 23
4 CN
Table 4  Comparison of the quantity of soil microbes in CN C
different forest soils disturbed by external C or N -~ gt N 3
x 107 x 10* x 10°
1C 3.40 4.58 2.92
IN 2.28 7.49 1.98
ICN 5.45 8.80 3.40 3.3
Iek 1.65 4.08 1.83
C 3.79 4.22 5.10
’ 5 1: 3 1
yN 2.95 3.93 4.66
YCN 8.18 5.70 10.1 1
yek 1.86 3.26 0.73 76.35% 95.68% -3 11
25. .74 2.83
qc 58 3.7 8 54.72%
gqN 23.4 2.96 2.55
qCN 55.1 4.10 3.83 56.69% 29.
qck 8.83 2.62 2.29 42% 72.57% 25.74% 8.58%
C 38.1 7.57 7.12
N 38.0 5.99 6.50
CN 87.4 8.45 8.15 L: > 11 >
rck 7.91 4.34 5.21
43 CN C 4 b3
ok 80.
“1ek” 35% 69.24% 72.81% 64.57%
1: 3 1:1
101.22% 122.29% 187.88%
241.65% N 35.30% 76. 63% 22.15%
4.4 13.1 .61
161. 08% 358. 26% C N 54.43% 13.10% 30.61%
215.93% 374.92% 512.33% 945.88%
I: 1
3 CN C N g g
13 N C 3
5
Table 5 Comparison the quantity of soil microbes in different forest soils disturbed by mixed soil g !
x107 A% x 10* A% x 10° A%
1q0. 25 3.00 81.82 2.60 -36.27 1.36 25.68
140. 50 2.64 60.00 2.27 —-44.36 1.99 8.74
10.25 3.29 99.39 3.76 -7.84 3.01 64.48
110. 50 2.65 60. 61 2.61 -36.03 2.26 23.50
lek 1.65 4.08 1.83
yq0. 25 2.17 16.67 0.89 -72.70 3.35 358.90
yq0. 50 2.33 25.27 0.69 -78.83 1.04 42.47
y10.25 3.06 64.52 0.96 -70.55 2.61 257.53
y10. 50 1.91 2.69 1.35 -58.59 1.91 161. 64
yek 1.86 3.26 0.73
qlo.25 1.74 -380.29 0.54 -35.11 0.37 -83.84
ql0. 50 2.42 -72.59 0.68 —-40.46 0.40 -82.53
qy0. 25 2.76 -68.74 0.21 -22.52 0.24 —-89.52
qy0. 50 3.17 -64.10 0.34 -27.48 0.37 -83.84
qck 8.83 2.62 2.29
rl0. 25 6.44 -18.58 1.70 8.29 1.22 -76.58
rl0. 50 7.19 -9.10 3.14 41.47 1.34 -74.28
1y0. 25 3.72 -52.97 1.95 14.06 1.19 -77.16
ry0. 50 4.03 -49.05 2.10 17.51 1.31 -74.86
rck 7.91 4.34 5.21

A% %
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T =lck x1/2 + qck x1/2 =1.83 x1/2 +
1: 3 2.29x1/2=2.06>1¢0.25 =1.99
I 1
1: 3 T
I: 1
> 1
3 > I: 1 >
T'=Axa+Bxb
T A B
a b a
+b :1 34
13 11
1q0.25 1qg0. 50
140. 25
T =lckx1/4 +qck x3/4=1.65x1/4 +8.83
x3/4=7.03 >1q0.25 =3.00 6
T =lckx1/4 +qck x3/4=4.08 x1/4 +2.62
x3/4=2.99 >1q0.25=2.6
T =lck x1/4 + qck x3/4 =1.83 x1/4 +
2.29x3/4=2.18>190.25=1.36
140. 50
T =lckx1/2 +qck x1/2=1.65x1/2 +8.83
x1/2=5.24>1q0.25 =2.64
T =lckx1/2 +qck x1/2 =4.08 x1/2 +2.62
x1/2=4.35>1q0.25 =2.27
6
Table 6 Comparison of the quantity of soil microbes in different forest soils disturbed by laying litter -~ gt
x107 A% x10* A% x10° A%
lq 2.12 28.48 3.72 -8.82 2.54 38.8
Ir 1.94 17.58 3.22 -21.08 3.64 98.91
Iek 1.65 4.08 1.83
yq 3.1 66. 67 0.67 -51.16 2.66 265.38
yr 3.15 69.35 1.1 -20.29 1.31 79.95
yck 1.86 3.26 0.73
ql 2.86 -67.61 3.4 29.77 0.25 -89.08
qy 6.32 -28.43 3.24 23.66 0.24 -89.51
qck 8.83 2.62 2.29
rl 3.36 -57.52 5.07 16.82 0.82 84.26
Iy 5.65 -28.57 5.17 19.12 0.61 88.29
rek 7.91 4.34 5.21
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