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Table 1 Basic physicochemical properties of vermicompost and the parent soil
pH
(%) (g/kg) (g/ke) (g/kg) (g/kg) (mg/kg) (mg/kg)  (mg/kg) (g/kg)
5.94 14.5 451 21.1 5.79 17.3 337 1040 15079 -
5.91 3.00 40.6 1.57 7.36 22.5 88.0 136 358 199
3000g 2mm 4 24 h) 37°C
L ( 20 cm 15 cm) 24h 1g 0.1 mol/L Na,S,03
60% (Na,S,03, ml/g soil, 37°C, 24 h)
3 30 ( pH
3 5.0 pH 9.6 )
30 2 mm 578 nm 37C
24h 1g ( , mg/g
1.3 Soil 37°C,24h) M
K,S04 1.4
(5] NH4F-HCI + Duncan
- (Principal components analysis) R ADE-4
[9] 60% [15-16]
24 h 28°C 7
28°C 24 h (Permutation test)
0.5 mol/L K,SO, 14
30 min(200 r/min) 5100 g
10 min P=0.05
) 2
(Bo)
Bc =Ec/0.38 Ec 2.1
(Bx) 2
By = EN/0.45 Ex
o] (P<0.05) S 5%ES 10%ES  20%ES
NaOH 64.7% 89.7%
CO, 50 g ( 144% 20%ES
) 60% 24 h 28
1L NaOH 303%(P<0.05) 5%ES 10%ES
CO, 7 1 mol/L BaCl, 190% 127%(P<0.05)
CO35~ NaOH 5%ES 10%ES
CO, S 20%ES
(qCO») (P>0.05) 20%ES
CO, (12-13] 5%ES 50%(P<
KMnO, 0.05) 3
KMnO, (0.02 mol/L 5%ES 20%ES
KMnO,, ml/g) 578 nm 135%  45.9%(P<0.05) 3
37°C 24h 1g
NH;-N (NH;-N, mg/g Soil, 37°C, (P>0.05)
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Table 2 Variations of soil microbial characteristics in different treatments

(mg/kg) (mg/kg) (g/(kg-d)) (mg/mg)
S 136 £34.2 ¢ 14.6+2.14b 9.66 + 3.98 ab 0.74+0.08 ¢ 123+041a
5%ES 224 +31.4b 203 +£5.07b 11.5+3.37a 1.74+021a 1724028 a
10%ES 258 £24.1b 25.9+4.45b 10.1+1.97 ab 0.92 +0.09 be 13740.18 2
20%ES 332+569a 58.8+8.09a 575+1.56b 1.08+0.13b 1.81£0.68a
+ P<0.05 n=3
2.2 (P>0.05)
3 2.3 DOC
(P<0.05) DOC
5%ES 10%ES  20%ES (P<0.05) S
57.1% 92.9%  114%(P<0.05) 5%ES 10%ES  20%ES DOC
124% 135%  237%(P<0.05) 20.7% 248% 382%
10%ES 20%ES 41.4% 73.3% 142%
(P<0.05) 422%  95.2% 41.9% 88.2% 193%( 4)
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Table 3 Variations of soil enzyme activities in different treatments

(ml/g) (ml/g) (ml/g) (mg/g) (mg/g)
S 0.56 £0.05 ¢ 1.47+0.12 ¢ 0.95+0.01 ¢ 1.30+0.05a 0.78+0.15a
S%ES 0.88+0.18 b 1.08 £ 0.06 ¢ 2.13+0.06 b 1.32+0.14 a 0.57+0.16 a
10%ES 1.08+0.03 a 2.09+030b 2.23+022b 1.34+0.07 a 0.65+0.12a
20%ES 1.20+0.01 a 2.87+0.50 a 320+025a 1.27+0.12 a 0.93£0.19a
F4 TRLEMLTIE DOC. WHERMIEYH ( 1b)
FHEETL _
Table 4 Variations of soil DOC, available N and P contents in (P - 0'001) S Be/ By
different treatments 5%ES
DOC 10%ES
(mg/kg) (mg/kg) (mg/kg)
20%ES DOC By Bc
S 492 +£248 ¢ 116 +3.11d 136 £4.64d
5%ES 59.4+943 ¢ 164 £4.86 ¢ 193+6.43 ¢
B¢/By S 5%ES
10%ES 171+ 16.1b 201 £2.16 b 256 £2.84b

20%ES 237+£278a 281 +£2537a 398 £8.29a

S 10%ES  20%ES

2.4
1 (PC1) (PC2) ( 1la)
74.0% (PC1) ( 5
58.1% DOC
By Bc B¢/By (P<0.05)
15.9%

(P<0.05)



Yih (PC2): 15.9%

Yl (PC2): 15.9%

S
3 O\O
= = l 10%ES  20%ES
3 b Ay
= O
: : a
= = 5%ES
= >
>
P=0.001
(a) (b)
(DOC AVN AVP RER qCO, Bc By
B¢/By INV ACP ALP CAT URE
1 FZAEBHEERMERD S
Fig. 1 Principal component analysis of soil properties in treatments
*x5 TEZIEFREAEXRER
Table 5 Correlation of all indicators in soil
AVN AVP CAT INV URE ACP  ALP Bc By Bc/By DOC RER qCO,
AVN  1.00
AVP 097" 1.00
CAT 087" 086™  1.00
INV  0.85 0.85™ 0.64™ 1.00
URE 092" 093" 0.89 0.68"  1.00
ACP  -0.17 -0.13 0.00 -0.16 —0.07 1.00
ALP  0.34 0.46 0.07 0.39 0.27 -0.43 1.00
Bc 0.90™  0.89™ 0.80" 0.64 0.85™"  —-0.19 0.35 1.00”
By 0.88"™  0.95™ 0.74 0.79 0.86™"  —-0.07 0.52  0.76 1.00
Bo/By —0.49  —0.55 -0.42  -0.57 -0.43 -0.12  -0.22 -0.20 -0.70" 1.00
DOC  0.92" 093 0.84™ 087" 080" -0.22 044  0.84™ 085" —0.53 1.00
RER  0.08 0.00 0.12  -0.35 0.31 0.02 =031 0.19 —0.04 0.31 -0.22 1.00
qCO, 0.44 0.36 0.44 0.28 0.47 025 -0.25  0.18 0.37 -0.45 0.20 0.46 1.00
* P<0.05 ok P<0.01 ok P<0.001
3 3)
(P<0.05)
(P<0.05 4)
(P<0.05 5)
[17-20]

[21]

[ ( 2



74

46

(P>0.05 5)
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Effects of Vermicompost on Microbial Characteristics and
Enzyme Activities in Soil

ZHANG Chi, CHEN Xu-fei, ZHOU Bo, ZHANG Cong-li, LI Jing-juan, ZHANG Jing, DAI Jun®

(College of Natural Resources and Environment, South China Agricultural University, Guangzhou

Abstract: Under laboratory conditions

510642, China)

the pot culture of maize was conducted with vermicompost which involved four

levels(0, 5%, 10% and 20%) for 30 days in vegetable soil. The effects of vermicompost on soil microbial characteristics and

enzyme activities were evaluated. With the increase of vermicompost, contents of dissolved organic carbon, available nitrogen

and phosphorus, and microbial carbon and nitrogen and activities of catalase, invertase and urease were increased significantly

(P<0.05), while the highest contents and activities were shown in 20%ES. To compared with control, soil respiration rate was

improved significantly in vermicompost treatment, especially for 5%ES (P<0.05), but no significant differences for metabolic

quotient and the ratio of microbial carbon and nitrogen were shown. According to correlation results, contents of dissolved carbon,

available nitrogen and phosphorus have remarkable positive relationship with contents of microbial carbon and nitrogen, activities

of catalase, invertase and urease (P<0.05). Multivariate analysis showed that: significant higher soil biological qualities were

shown between 10%, 20% vermicompost treatments and control, 5% vermicompost treatments(P<0.05). Furthermore, vermin-

compost could be produced by organic wastes from agriculture and applied in grain production. Its suitable proposition in soil

suggests a potential application of improving soil quality.

Key words: Vermicompost, Vegetable soil, Microbiological characteristics, Enzyme activities
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