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1 106 mm No.7130)
(CON,H,) 10° cfu/ml 101
(CaP2H40g) (KCI) 4
8424
X (Bacillus 1.2x10°cfu/g  8.3x10° cfu/g
amyloliquefaciens CGMCC No.5624)
Y (Pseudomonas fluorescens CGMCC 1
F1 WX THIEMBHERERMER
Table 1 Physico-chemical properties of tested soil and organic compost
pH
(gkg) (gkg) (gkg) (gkg) (mg/kg) (mg/kg)
5.5 25.8 2.7 0.4 20.8 102.8 190.1
6.8 462.8 20.7 11.8 4.6 4792.0 1567.3
6.4 332.7 22.2 7.5 6.1 4103.1 885.0
1.2 N240.0 kg/hm®  P,05345.0 kg/hm®  K,0 330.0 kg/hm?
10 2) 3 10.5 thm’( )
30 6.8 m’
8
F2 RELEKERERFER
Table 2 Information of experimental treatments and fertilization
(kg/hm?)
CK
CF (514) (565) (514)
CD (10 500)
+ CDX (10 500) (48) (C94) (423)
+ CDY (10 500) (48) 94) (423)
+ CDXY (10 500) (48) (94) (423)
vC (10 500)
+ vCX (10 500) (13) @27 (393)
+ VCY (10 500) (13) 27 (393)
+ VCXY (10 500) (13) 27 (393)
2015 3 28
40 cm -
(2015 5 ) (2015 6 )
[21-22]
1.3 CFC

[17-19]

[20]

3,5-
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pH (SOM)
1.4
Excel 2003 Origin 9
SPSS 20 (P<0.05)
NO3-N
14.7% X Y
2
2.1
3 (CF) VCXY \(e
(CD) 18.0% VCX
CDX 5.8%
%3 WEBHESEERERENTIERAOBFm
Table 3  Effects of interaction between vermicompost and probiotics on soil fertility
pH SOM NH;-N (mg/kg) NO3-N (mg/kg) (mg/kg) (mg/kg)
(g/kg)
CK 56+02b 255+22a 358+21b 247+18a 84.0+£81d 568+14e 864+3.1f 72.0+54f 1855+12.9¢ 151.0+10.5¢
CF  55+0.1b 253+19a 50.8+28a 30.7+1.3a 1266+112bc 72.0+2.6d 121.3+4.7a 80.8+44ef 2503+5.8a 213.2+79a
CD 6.1+03a 272+12a 41.0+27ab 30.8+4.8a 1169+8.1c 99.7+3.6c 98.0+45¢ 842+3.8¢ 202.5+9.5de 165.5+9.5d

CDX 6.1£0.5a
CDY 6.0=+0.3a
CDXY 6.0+0.1a
VC 62+02a
VCX 6.1£0.6a
VCY 62+03a

263+1.8a 40.2+2.4ab
272+2.6a 38.9=+3.2ab
27.7+22a 38.1+4.4ab
273+23a 42.0+3.9ab
268+1.3a 41.1+2.0ab
28.0+2.5a 383+33ab

309+2.1a 1304+17.0bc 99.1£32c 974+53e 85.7+62de 225.6+155¢c 179.3+8.8c
273+3.6a 125.7+15.5bc 103.64.9bc 111.4+£23bc 99.4+3.9ab 204.4+ 16.2cd 169.5 £ 6.0cd
28.1+1.8a 121.9+£9.6c 102.9+6.6bc 109.4+4.7cd 95.1+1.7bc 231.8+12.2bc 175.5+6.5¢
304+2.5a 129.8+58bc 1144+6.1ab 100.8+7.6e 89.6+5.6cd 211.2+5.6cd 172.4+15.2¢

32.1+6.6a 141.6+12.0ab 117.4+8.0a 102.8+4.6de 93.9+3.9bcd 238.5+8.7b

195.7 £ 8.0b

284+34a 1448+47a 117.2+13.4a 1143+3.7abc 1064+57a 215.6+8.5cd 176.6+4.2¢c

VCXY 62+04a 269+3.0a 43.1+35ab 286+2.6a 1424+87a 114.0+3.8ab 119.0+3.9ab 105.5+3.5a 235.8+49b 192.0+5.0b
(P<0.05)
(SRR)
MBC MBN
NO;-N SRR
MBC MBN SRR MBN
MBC MBN SRR VCXY
MBC MBN CDXY 17.2%
13.1% MBC/MBN
NO;-N
VCXY MBC/
CDXY 8.8% MBN MBC/MBN
CDXY
2.2 2.2.2
4
2.2.1
1
(MBC) (MBN)
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Fig. 1 Effects of interaction between vermicompost and probiotics on soil microbial biomass
F4 MBHESHEERLEN TIEREVHSNEIT
Table 4 Effects of interaction between vermicompost and probiotics on soil microbial population
(107cfu/g) (10%cfu/g) (10°cfu/g) (10°cfu/g) (10°cfu/g) (10°cfu/g)
CK 1.3+02f 1.8+02cd 55+03e 32+0.1d 53+03e¢ 42+02a
CF 1.6+£0.1ef 2.2+0.1bc 56+04e¢ 3.8+03d 51+0.1e 5.1+£0.5b
CD 25+£03¢ 2.6+0.2 ab 73+02d 45+£02cd 6.6+03d 1.3+£02c¢
CDX 48+02c¢ 1.3+£0.3de 7.5+£0.54d 11.2+0.5ab 6.9+0.7d 0.7+0.05¢
CDY 52+0.1c¢ 1.1+£0.1¢ 7.1+£0.7d 49+0.7c 8.3+0.6 ab 0.5+0.03 ¢
CDXY 50+03c¢ 09+02e¢ 7.8+0.4 cd 8.6+ 0.6 bc 8.1+0.5bc 07+0.1¢
vC 3.7+04d 32+03a 8.4+ 0.3 abc 53+02c¢ 72+03d 1.3+02c¢
vex 6.4+0.3ab 1.2+0.2de 8.0 £0.4 bed 123+1.1a 6.7+0.5cd 0.6+£0.09c¢
VCY 5.8+0.1bc 0.8+0.1¢ 8.8+0.2ab 44+£02cd 93+05a 0.7+0.1¢
VCXY 6.6+03a 1.5+ 0.3 de 9.1+04a 95+0.7b 8.9+0.7 ab 0.7+0.04 ¢
VCXY
CDXY 32.0% 16.7% MBC/MBN
VCXY
VC
79.2% VCY VC 223
38.8% 2
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Fig. 2 Effects of interaction between vermicompost and probiotics on soil enzyme activities
VC CD CD
VCY NO;-N
VvC
12.5% 11.8%
[23]
VCXY vC MBC CD
CDXY 14.4% 17.3% VCXY
CDXY 33.0%
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3
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Effects of Interaction Between Vermicompost and Probiotics on
Soil Fertility and Microbial Properties

ZENG Lingtaol’z, WANG DongshengS, WANG Zhenyil, WANG Siqil, SHENG Xiongjiel,
CHANG Jiangjie', LI Huixin"*, HU Feng'?, JIAO Jiaguo'*"

(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China;
2 Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing 210095, China;
3 Nanjing Institute of Vegetable Science, Nanjing 210042, China)

Abstract: The effects of the application of vermicompost mixed with two different functional probiotics Bacillus
amyloliquefaciens (X) and Fluorescent pseudomonas (Y) on the fertility and microbial properties of soil were studied under the
same nutrient level. The results showed that whether mixed with probiotics or not, compared with chemical fertilizer and
conventional compost, vermicompost could improve soil available nutrient contents  increase soil microbial biomass and enzyme
activities significantly. In terms of soil NO3 content, the application of vermicompost was 14.7% higher than conventional
compost. The application of probiotics promoted the activation of soil nutrients, increased the number of soil bacteria,
actinomycetes, bacillus amyloliquefaciens and fluorescent pseudomonas, decreased the number of soil fungi, and improved soil
enzyme activities significantly. The application of vermicompost mixed with probiotics was more obvious in increasing soil
available nutrient contents, soil microbial biomass carbon and nitrogen, the amounts of soil microbial biomass and enzyme
activities than other treatments, and soil bacteria number and invertase of vermicompost mixed with probiotics XY were 32.0%
and 14.4% higher than conventional compost mixed with probiotics XY. Variance analysis showed that significant interactions
between organic compost and probiotics on soil available phosphorus, available potassium, microbial biomass carbon, bacteria
and fungi numbers, urease and invertase activities. These results indicated that the vermicompost mixed with probiotics has
significant improving effects on soil fertility and microbial properties, which is a good choice of the replacement of chemical
fertilizers for protecting vegetable green production and soil fertilities improvement.

Key words: Vermicompost; Probiotics; Soil fertility; Microbial biomass; Enzyme activity



