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A Study on the Soil Microorganisms and Enzyme Activity of Different
Transformation Models of Deteriorated Pinus massdoniana Forests
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Abstract: Pinus massoniana is one of the main timber species in the south of the China there are large
areas of the deteriorated P. massoniana forests in the red soil hilly areas due to poor site conditions. The dete—
riorated P. massoniana forests modified by the broad —leaved tree replanting were selected as the research ob—
ject and the natural recovery ( with human interference) deteriorated P. massoniana forests nearby as the con—
trol the soil microbe enzyme activity and soil physico — chemical properties of different forest types were stud—

ied. The results showed that: (Ddeteriorated P. massoniana forests that had been transformed had a marked
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increase in the number of soil microorganisms and the number of soil microorganisms in the upper layer were
significantly more than those in the lower layers the number of soil microorganisms in the mixed plantations of
Schima superba and P. massoniana was the maximum. @)in the 0 —20 c¢m soil layer of the transformed forests
the activity of woodland soil catalase polyphenol oxidase and urease was significantly stronger than that of the
control; in the 20 —40 cm soil layer the activity of different enzymes varied in different stand types. @the cor—
relation between the quantity of soil microbe and soil available N available P polyphenol oxidase urease
invertase was significant through multiple stepwise regression analysis invertase activity was the first factor af—
fecting the number of soil microorganism. (4)The content of total phosphorus was the most important factor influ—
encing polyphenol oxidase and catalase activity. Soil available P was the first factor affecting the activity of ure—
ase pH was the key factor impacting soil invertase activity.
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1 (0 ~40 cm)
Tab.1 The amount and composition of soil microorganism in different forent type( 0 —40 cm)
Actinomyces Bacterium Fungus /(10°
Forest type /(10 1% /(10° 1% /(10° /% +g') Total number
*g"') Amount  Rate *g”') Amount  Rate ¢')Amount  Rate of microbes
X 14.838 5 6.51 197.145 0 86.51 15.895 8 6.98 227.879 3
X 10.671 3 6.62 129.305 0 80.26 21.128 3 13.11 161.104 7
X 11.150 5 9.17 86.991 7 71.55 23.4400 19.28 121.582 2
X 11.150 5 9.17 86.991 7 71.55 23.440 0 19.28 121.582 2
9.642 2 9.97 77.633 3 80.24 9.472 3 9.79 96.747 83
1
0 ~40 cm 71.55% ~
86.51%; 6.98% ~19.28%; 6.51% ~9.97% . 5 0~
40 cm : > > =
2.36 ;
= > > > ; > =
> °
2.1.2 0~
20 cm 20 ~40 cm 2,
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Tab.2 The plump distribution of soil microorganism in diffenent forest type x10° /g

Actinomyces Bacterium Fungus Total amount of microbes
Forest type

0~20cm 20 ~40 cm 0~20ecm 20 ~40 cm 0~20cm 20 ~40 cm 0~20cm 20 ~40 cm

X 18.215 11.462 264.500 129.790 19.878 11.913 302.593 153.165
X 12.885 8.458 185.617 72.993 29.223 13.033 227.725 94.484
X 13.495 8. 806 101.217 72.767 32.000 14.880 146.712 96.453
X 22.012 12.120 195.500 59.680 49. 600 25.700 267.112 97.500
9.274 5.176 119.983 70.428 8.729 5.976 137.987 81.580
2 o
. N N 60%
2.2
2.2.1 5 0 ~20 c¢m N
- 3
( 3) - 20~40 cm
24.750 mL/g N N
39.05 mg/(h -« g) 39.05 mg/(h -« g) 2
NH, —N 7.877 mg/g( ) 0.256 mg/g( ) o
NH, — N 4. 460 mg/g( ), 0. 058 mg/g(
) o 0 ~20 cm
0.37 mg/g( ) o
3

Tab.3 The enzyme activity in different forest type

Catalase Polyphenol oxidase Ureas Sucrase

Forest type
0~20cm 20 ~40 cm 0~20cm 20 ~40 cm 0~20cm 20 ~40 cm 0~20cm 20 ~40 cm

X 27.437 24.750 64.097 19.563 13.793 7.877 0.286 0.256
X 26.760 13.883 49. 800 35.045 10.053 4.460 0.310 0.118
X 30.897 12.967 87.480 39.050 16.240 6.410 0.363 0.213
X 30.523 18.493 70.470 38.613 13.883 4.857 0.370 0.058
23.445 15.517 51.485 26.348 7.493 5.642 0.216 0.165
2.2.2 ( 3) 5
. . 2.687 ~17.93 (0.1 mol/L) KMNO, mL/
(heg ); 14.755 ~48.43 mg/(h * g) .

NH, - N 1.852 ~9.830 mg/g(  ); 0.03~0.312 mg/g( ) -
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Tab.4 The correlation coeffcient between soil enyzyme activity and soil microorgenism
Correlation Polyphenol ) ) Total amount
cocfficiont Catalase oxidase Urease Sucrase  Actinomyces Bacterium Fungus of microbes
1.000 0
0.160 0 1.000 0
0.34" 0.38° 1.000 0
0.200 0 0.300 0 0.37 1.000 0
0.270 0 0.42™ 0.50™ 0.40° 1.000 0
0.090 0 0.41° 0.46™ 0.50™ 0.54™ 1.000 0
0.35" 0.37" 0.1700  0.42° 0.53™ 0.0500  1.0000
0.150 0 0.47™ 0.49™ 0.55™ 0.64™ 0.99™ 0.2100 1.000 0
* (P <0.053) ; Sk ( P<0.01) .
* Correlation is significant at the 0.05 level; *% Correlation is significant at the 0.01 level.
2.3.2 N N, N
P. ;
P. N N. ;
N P N. N N
( 4o
5

1Y, =95 839.23 +26 165. 454, — 18 262. 144, —2 265. 764, +1 203. 204, +
4 427. 94A, +465 368. 444,

Ny, VA, A, A, K; A, y As :
A 0 R 0.740 5 F
N N K. N N 0.321 8
-0.2656 -0.404 2 0.398 5.0.244 1.0.533 5 i K.
2.3.3 N. N. P
. P. X R N N. P
; N N P N. N. ; N N.
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Tab.5 The correlation coeffcient between soil microorgenism and soil environmental factors

Correlation coefficient Bacterium Actinomyces Fungus Total amount of microbes

pH -0.290 0 -0.080 0 0.060 0 -0.080 0
0.230 0 0.160 0 0.130 0 0.180 0
-0.020 0 0.030 0 0.090 0 0.040 0
0.300 0 0.190 0 0.43™ 0.250 0

0.33" 0.42* 0.35" 0.47*

0.290 0 0.33" 0.250 0 0.37"

0.130 0 0.100 0 0.100 0 0.1100

P 0.54™ 0.42° 0.49™ 0.49™
K 0.010 0 0.190 0 -0.050 0 0.170 0

K 0.260 0 -0.070 0 0.160 0 -0.0300

0.44™ 0.2100 0.270 0 0. 2600
0.270 0 0.090 0 0.35" 0.150 0

0.42™ 0.41" 0.37 0.47™

0.50™ 0.46™ 0. 1700 0.49™

0.40° 0.50™ 0.42° 0.55™

* (P <0.05) ; H* ( P<0.01) .

* Correlation is significant at the 0.05 level; *% Correlation is significant at the 0.01 level.
6

Tab.6 The correlation coeffcient between soil enyzyme activity and soil environmental factors

Correlation coefficient Catalase Actinomyces Urease Sucrase
pH -0.050 0 -0.2100 -0.280 0 -0.3200
0.300 0 0.000 0 0.250 0 0.090 0
-0.020 0 -0.180 0 0.080 0 0.010 0
0.250 0 0.260 0 0.170 0 0.290 0
0.270 0 0.42* 0.50™ 0.40"
0.090 0 0.41° 0.46™ 0.50™
0.35" 0.37" 0.170 0 0.42"
N 0.62™ 0.38" 0.38" 0.56™
N 0.47* 0.3200 0.39° 0.38"
0.33" -0.1300 0.040 0 0.210 0
p 0.50™ 0.42" 0.58™ 0.52™
K 0.080 0 -0.2100 0.110 0 0.38"
K 0.210 0 0.090 0 0.250 0 0.240 0
0.37" 0.240 0 0.36" 0.250 0
* (P <0.05); %k ( P<0.01)

* Correlation is significant at the 0. 05 level; % Correlation is significant at the 0.01 level.

Y, =0.323 +0. 468, —201. 9898, + 11.251B, +0.000 281 1 B, —0.000 11 B, (1)
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Y, By B, P ; B, P; B, ; B o
. P N P. N 0.197 7. -0.254 6.
0.528 4.0.344 8. -0.316 8 t P o P
P o

0.46

o

Y,=0.94-0.298 C, +0.059 9 C, —0.000 006 72 C; +0. 000 000 665 C, +0. 000 004 91 C, (2)

Y, ;C,  PH; C, Gy i C, ; Cs o
pH . K N . . —0.495 4.0.402 0. -0.316 3.
0.572 8.0.597 3 t o pH N
pH N 3
pH 0
Y,=-1.286 +0.514 D, +8.9 D, +330. 638 D, +0. 000 267 D, —0. 000 027 5 D, (3)
Y, D, N; D, N D,y P D, Dy 0
N. N . P N N 0.523 2.0.233 7.
0.263 5.0.216 5. -0.350 5 ¢ N o
p 330.638 2~7 p

0.263 5 3 p o

Y, =212.453 —108. 386F, +4. 739E, -2 296. 563E, +51.743E, —19.753 E; +0.000 089 1E, (4)

Y, VE, IR  E, P E, P; E;  Es o
N N N P. K. -0.342 9.0.378 9. -0.451 0.0.470 1.
-0.446 0.0.355 2 3 P
. P 2 296.563
P 2 P 1 o
2.3.4 N
2-320
Co, N N ;
1113 ,
14 . N
5 4 ( 7
5.23% > = > o

0.225 1 t
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Tab.7 The mitrogen translation of different forest type

Forest type

N 613.96  421.60 671.66  428.56 765.81 286.40 680.69  388.88 651.88 349.17
N 28.99 16.99 26.43 17.10 33.38 17.46 31.29 14.44 25.03 15.61
/% 4.72 4.03 3.94 3.99 4.36 6.10 4.60 3.71 3.84 4.47
/% 4.38 3.96 5.23 4.15 4.15
3.1
° N X )
X o N
15-16 17
0 ~20 cm
18 19
o AY Y N N
N. P. N N o
y N. N , P. ~
1 Al P o
3.2
5 0~20 cm : X
. . 30.897 mL/g.87.480 mg/( h * g) .16.240 mg/g; X
0.370 mg/g. 20 ~40 cm
x x : X
X ; X X
X 0. 058 mg/g( ) o
5
5 20
; pH o
3.3
° X
~ N, N.N . K. K ; . N
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