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Study on soil microbes and biochemical activity in the continuous plantations of Cunninghamia lanceola-
ta/YANG Yu-Sheng' QIU Ren-Hui' YU Xin-Tuo' Huang Bao-Long’
Abstract  Soil microbes soil enzyme activity and soil biochemical action intensity in the stands of the broad-
leaf forest and Cunninghamia lanceolata stand of the first the second the third planting were studied compara-
tively. The results indicated that through the substitution of Cunninghamia lanceolata plantation the first
planting for broad-leaf forest and then the continuously planting Cunninghamia lanceolata the total quantity of
major soil microbes declined of which the first rotation of Cunninghamia lanceolata was decreased by 59. 88%
in the top soil 0 ~20 cm compared with that of the broadleaved forest and that of the second and the third
rotation was of 14.68% 16.51% respectively compared with that of the first rotation. The proportion of bacte-
ria and fungi in the amount microbes increased while that of actinomyces decreased. The amount of major
physiological group including ammonifiers nitrogenfixing bacteria cellulosedecomposing microbes aerobic ni-
trogen fixing bacteria and anaerobic nitrogen fixing bacteria all decreased. The activity of soil enzyme weakened
which include invertase urease proteinase acid phosphtase catalase and perxidase. Soil biochemical action
activity impared which include ammonification nitrification nitrogen fixation and decomposition of cellulose.
As to the soil respiration the release amounts of CO, decreased while the RQ value increased. All of which
may led to the degradation of the soil fertility.
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Table 1  Soil microbes number under different Cunninghamia lanceolata rotations / x 10*- g~'

N N
) (10 a
0~20 15248.8 279.1 18.2 15582.1 7933.3 1.18  62.7  1.82  4.91

ey @) ®3) @ 6 (6) @ ®)

B”f’ad'll‘“‘af 20 ~40 6820.4 186.7 11.2 7018.3 3953.3 0.75  22.1 0.60  2.02
ores
0~20 5944.0 185.8 121.5 6251.3 3085.3 0.80  38.1  0.81  4.27
The first
’ 20 ~40 3892.0 153.4 80.5 4125.9 1606.7  0.48 10.8  0.44  1.58
rotation

0~20 5086.0 164.6 120.4 5371.0 2884.6 0.66 30.6 0.60 4.02

The second o0 40 3683.0 138.6 $2.5 3907.1 1425.3  0.40 8.8 0.46  1.40

rotation

0~20 4936.0 160.8 122.6 5219.4 2648.8 0.62  28.8  0.50  3.86
The third 0 40 3028.0 120.4 86.4 3243.8 1038.6  0.38 8.6 0.40  1.00
rotation

(1)Forest type (2)Soil depth (3)Bacteria (4)Fungi (5)Actinomyces (6)Total (7) Ammonifiers (8)Nitrogenfixing bacteris (9)Cellu-
lose-decomposing microbes (I0)Aerobic nitrogen fixing bacteria (1) Anaerobic nitrogen fixing bacteria
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Table 2 Soil enzyme activity under different Cunninghamia lanceolata rotations
Soil enzyme activities
Depth  Invertase . . Catalase .
Forest type Urease Proteinase Acid phosphtase Perxidase
cm 0.1N 0.1N KMnO,
Na, $,0, ml NH, mg/g mg/100g  phenol mg/100g /e mg/g
0 ~20 6.63 5.627 42.675 1.625 92.0 35.381
Broad-leaf ) 40 5.30 2.642 30.765 0.980 60.0 28.305
forest
0~20 1.66 3.828 38.216 1.185 52.0 29.438
The first 50 40 0.72 2.535 27.231 0.735 32.0 16.340
rotation
0~20 1.24 3.412 32.617 1.024 48.0 27.168
The second 50 40 0.66 2.122 24.785 0.674 30.0 15.438
rotation
0 ~20 1.20 3.262 30.626 0.986 43.0 26.384
The third 5 40 0.68 2.120 23.876 0.567 30.0 16.401
rotation
3.2.2
2
1.77
7.69% 17.31% 7.
71% 10.34%
3.3
N
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3
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Table 3 Soil biochemical intensity under different Cunninghamia lanceolata rotations
Soil biochemical intensity Respiration
Soil N
Forest type  depth I P Nitrogen Decomposition co, 0, RQ
Ammonification  Nitrification .
cm p 0 fixation of cellulose 1 4o d 1
g kg g kg N I '8 g dry soi
g kg g kg h !
0~20 0.612 0.231 0.498 10.782 4.6938 4.3538 1.07
Broad-leaf 0.272 0.048 0.162 5.630 1.4235 1.2813 1.11
forest
0~20 0.384 0.165 0.267 6.835 3.8416 3.3881 1.12
The fisst 55 40 0.160 0.030 0.098 5.600 0.8018 0.6028 1.33
rotation
0~20 0.332 0.124 0.224 6.063 3.2664 2.7681 1.18
The second 45 0. 144 0.030 0.068 5.004 0.6632 0.4806 1.38
rotation
0~20 0.298 0.116 0.206 5.968 3.0114 2.5095 1.20
The thlrd 20 ~40 0. 140 0.038 0.069 4.832 0.6028 0.4337 1.39
rotation
4
1 1987 23 4 389 ~397
2 1989 9 3 256 ~262
3 1990 1 2 97 ~106
4 .
1992 15 ~19
5 1980 142 ~ 148
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1994
18 3 236 ~242
1996 16
1 9-~13

1997 3 4 313 ~318
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