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DON=DTN—( NH; -N+ NOj -N) !4
3 2.2.2
20 m x20 m
1 [3]
10 -
5 0~5cm 5~10cm B-
3 (PNpP) (&1
2mm  0.25 mm (PNP pg/(g-h)) 2.5 ml 5
2 mm mmol/L
3 ~4) 25
2.2 1.0 mol/L NaOH
221 pH pH 410 nm
868 1:25
i [13]
- - (31 KDY-9830 460 nm
(DOC) (DOPA) (DOPA pumol/(g-h))
(DTN) 0.5mol/L ( I DOPA
10:1) 180 /min (el -
5h 15 min 12 300 (NH; -N pg/
g 15 min 0.45 um (g-hy)P!
Multi N/C 3100 (
(NH; -N) (NO; -N) 5:1 0.5  upg/(gh)
mol/L 2
x1 HEHEKER
Table 1  General situation of experimental plots
(m) (cm) (_ /hm’)
(Grewia biloba vra. parviflora Hand. Mazz) (Vitex 1281 15.00 1335 0.8
negundo var. heterophylla) (Rhamnus parvifolia Bunge)
(Armeniac§ sibirica. Ijam-) ‘ (M-yripn.ois dioica) 860 1201 L 625 0.84
(Spiraea salicifolia Linn. var. salicifolia)
x 11.54 15.70 1587 0.81
F2 BEEMAENEERIERZE
Table 2  Substrates and incubation conditions for soil enzyme assays
(h) ()
2 mmol/L (0.05 mol/L, pH 5.0) 4 25
o a-D- 5 mmol/L (0.05 mol/L, pH 5.0) 4 25
B -B-D- 5 mmol/L (0.05 mol/L, pH 5.0) 4 25
5 mmol/L (0.05 mol/L, pH 5.0) 1 25
5 mmol/L (0.05 mol/L, pH 5.0) 1 25
5 mmol/L (0.05 mol/L, pH 5.0) 4 25
2% Tris ( 0.05 mol/L, pH8.1) 50
10% (0.05 mol/L, pH 6.7) 24 37
5 mmol/L (0.05 mol/L, pH 5.0) 2 25
5 mmol/L (0.05 mol/L, pH 8.5) 2 25
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2.3 5.87 (P<0.05)
SPSS13.0
pH (P<0.05) NH;-N NO;-N
(F=2.610 P=0.153 F=0523 P=
DOC DTN DON

(P<0.05)

One-way ANOVA

Pearson 0.618)

3.2
0~5cm
B-
(P<0.05)

3.1 pH

0~5cm

(P<0.05)
(P<0.05)
DTN  DON

pH DOC
(P<0.05)
(P<0.05) (P<0.05)
NH; -N
NO; -N (F=4.420 P=0.066 F=
1.710

(P<0.05)
(F=3717
4)

P =0.258) (
3

3)

5~10cm pH  P=0.089) (

®3 AREMSEELIE pH RAENK. AEENER

Table 3  Soil pH, C and N contents under different forest stands
DOC DTN DON
(g/kg) (mg/kg) (mg/kg) (mg/kg)
18.35+0.24a 57.56+9.88a 17.06 £ 0.73a 9.49+0.27 a
13.66 £0.28 ¢ 21.46£2.64 b 9.00+£090b 3.08+0.59b
16.00+0.50b 41.82+3.32ab 1.26+0.03b 9.96+0.46b 3.40+0.18b
16.76 £0.71 A 47.39+7.99 A 1.24+0.04 A 13.19+0.40 A 8.70£0.20 A
10.54+£0.32C 1636+3.07B 0.87+0.02C 649+0.16B 192+0.05B
1343+£037B 17.06+2.43B 1.07+0.04 B 7.69+0.34B 2.58+0.16 B

pH NH,"-N
(mg/kg)
3.47+034a
2.95+0.07 a
3.86+0.14a
2.56+0.29 A
2.85+0.09 A

320+0.16 A

NO3-N
(mg/kg)
410+0.89a
296+0.39a
27140.19a
1.92+0.64 A
139+0.07 A
191035 A

(cm)
0~5

(g/kg)
1.51+0.05a

0.98 +£0.05 ¢

6.30+0.04a

5.73+0.07b

6.01 +0.11 ab
6.57+0.10 A

5.87+0.12B
6.38+0.21 AB

5~10

+ n=3 P<0.05

R4 TERS LB T IREEEMY

Table 4 Soil enzyme activities under different forest stands

0~5cm

5~10cm

#

#

#

51.38+3.09a
5.47 +£0.05a
207.88 £5.06 a
3926+ 1.0la
9.98£0.55b
1433 +2.13a
161.54£595a
391.08 £5.79 a
171.01 £27.94 b
246.26 £3.50b

30.00+3.10b
2.23+0.08 b
92.51 +13.54b
24.06 £2.74 b
1799 +1.01 a
6.03+0.78 a
72.89 +£12.34b
57.24+5.10b
284.02+£8.72a
426.46 = 68.87 a

3246 +237b
3.66 +0.64 b
116.90£7.07b
30.77 £3.95 ab
12.16 +0.87 b
12.84 +327 a

118.98 +£13.51 ab

90.92 + 10.68 b

227.30 £ 19.16 ab

211.26+22.45b

20.59+£3.75 A
2.18+0.19 A
71.60 £ 15.70 A
33.19+ 145 A
736098 A
733+129A
62.36 + 10.68 AB
143.44 £ 587 A
132.57+£25.24 B
180.75 £28.34 A

2277+ 1.97A
0.83+0.21B
58.47+8.73 A
22.65+0.56 A
13.09 £2.00 A
5.56+085A
43.75+7.00 B
29.51+487C
269.13 £14.98 A
27534+ 7228 A

21.61 £3.02 A
1.58 +0.38 AB
63.11+7.12 A
2771 +4.11 A
9.50+1.19 A
8.44 £ 1.14A
89.38 + 10.40A
62.11 £5.61B
180.24 £ 1.79B
171.89 £ 4.51A

%

PNP pg/(gh)

+

n=3

DOPA pmol/(g-h) &

pg/(gh) o

P<0.05
NH,'-N pg/(gh)

#



2 267
5~10cm pH
B- [23]
4.1.2
(F=0.132 P=0879 F=035 P=0.714 F=
4313 P=0.069 F=3939 P=0.081 F=1.716 41 poc
P=0.257 F=1.631 P=0.272 F=5.099 P=0.051)
[25]
(P<0.05) o- B-
(1_
[22,26] B'
(27] Tian (28]
( 4 DOC B-
4 ( 06 DOC
4.1 o- p-
4.1.1 pH
pH
Dick U7 pH
pH 4.1.3
[18—19] pH
(20211 Sinsabaugh 1% *’! DON
pH
[30]
Iyyemperumal ¥ pH Stursova  Baldrian*®
pH o- B-
pH Tian
o- B- (28] DON B-
(P<0.05)( 5)
F5 LI pH 5HIEMIEMEXES R
Table 5 Correlation between soil pH and enzyme activities
a- B-
pH -0.023 0.161 0.124 0.632" -0.833" 0.351 0.165 0.372 -0.792" —0.648"
P<0.05 P<0.01 6 7
*6 TIEAHE. DOC 5TIiEEFRMHEXRMES T
Table 6 Correlations between soil organic carbon, DOC and enzyme activities
o- B-
0.583" 0.835"  0.728" 0.725" -0.430 0.609™  0.650"  0.778" —0.554" -0.229
DOC 0.722" 0.859™  0.843" 0.7317 -0.298 0.582"  0.736™  0.908" —0.487" -0.124
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[31-33]

NOj; -N

0.919

DON B-

DTN

NH; -N

0.841

RT IEERSTEEFEMEHEILESNT

Table 7 Correlations between soil nitrogen and enzyme activities

a- B-

0.784™
0.793"

0.864"  0.773"
0.802°" 0.792"
0.519°

0.614™
DTN 0.702"

NH; -N 0324 0.428 0.124

0.518"
0.759"

0.742"
0.598"

0.653"
0.611°

0.799™
0.495"

NHj -N
DON

0.489"
—0.366

0.090

0.125
-0.515"

-0.586"
-0.513"

0.857"
0.919"

0.806™
0.650"
0.558"

0.736™
0.564"

—0.298
—0.181
0.328 0.241

-0.074 —0.156

0.630"
0.841"

0.647"
0.444

0.601"
0.384

0.136
—-0.671"

0.188
-0.251

4.2
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Soil Enzyme Activities Under Quercus variabis and Pinus
tabulaeformis Forests in Lower Mountain Area, Beijing

KONG Ai-hui, GENG Yu-qing’, YU Xin-xiao
(College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: To understand the effects of different forests on soil organic matter decomposition, enzyme activities involved in
the transformations of soil carbon, nitrogen and phosphorus under the forests of Quercus variabis, Pinus tabulaeformis and
Quercus variabis mixed with Pinus tabulaeformis were measured by using the international methods about the measurement of
soil enzyme activity in lower mountain area, Beijing. The activities of cellobiase, a-glucosidase, f-glucosidase and urease under
Quercus variabis forest were significantly higher than those under the mixed forest and Pinus tabulaeformis forest; whereas, the
activities of peroxidase and phosphatase under Pinus tabulaeformis forest were significantly higher than those under Quercus
variabis forest and mixed forest in 0-5 cm soil layer. Urease activity under Quercus variabis forest was significantly higher than
that under mixed forest and Pinus tabulaeformis forest. However, the differences of other enzyme activities were not significant
under different forests in 5—10 c¢cm soil layer. Soil pH had a significant negative correlation with soil peroxidase and phosphatase
activities, whereas the activities of cellobiase, a-glucosidase, B-glucosidase, phenol oxidase, chitinase, protease and urease were
significantly positive correlated with the contents of soil organic carbon, dissolved organic carbon, soil total nitrogen and the
dissolved organic nitrogen. The mixed forest of Quercus variabis and Pinus tabulaeformis could regulate soil enzyme activities
and soil organic matter decomposition.

Key words: B-Glucosidase, Phenol oxidase, Protease, Soil organic carbon, Dissolved organic nitrogen



