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Table 1 Nutrients of bio-organic fertilizer and compound microbial
fertilizers

N(g/kg) POs(ghkg)  K,O(g/kg) (g/kg)
A 22.3 39.5 14.1 75.9
A(100) 46.4 39.5 14.1 100
A(140) 76.4 49.5 14.1 140
A(170) 76.4 59.5 34.1 170
A(220) 96.4 69.5 54.1 220
30 min
(20 mg/L)
(40 mg/L) LB 30C 36h
[19]
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Fig. 2 Variations of strain SQR9 number in granular compound
microbial fertilizers during the storage
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Table 2  Effects of the compound microbial fertilizers containing 100 g/kg nutrients on tomato biological traits and yields
(cm) (mm) SPAD Ve(mg/100g) () kg/ )
CK 90.83 £3.06 ¢ 11.44+£0.26 ¢ 45.12+197 a 737+152a 35.07+9.39 a 111.33 110.8+£2.10d
CK, 97.00 £ 0.89 b 11.97£0.58 b 4583+ 1.07a 777+153a 25.39+3.65b 118.29 1384+2.10¢
AOF, 95.83+0.75b 12.81 £ 0.56 ab 4670+ 1.34 a 9.13+£055a 31.21 £ 0.54 ab 129.74 141.0£3.02b

BOF, 101.00+1.26 a 13.06£0.43 a 47.40£2.27a 8.54+0.52a 30.16 £7.57 ab 131.63 152.6+3.75a
P<0.05
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*3 MRAEFS 140 gkg EEREMRB M FMEYZ ERFIF=EEHEIF N
Table 3  Effects of the compound microbial fertilizers containing 140 g/kg nutrients on tomato biological traits and yields
(cm) (mm) SPAD Ve(mg/100g) (2) (kg/ )
CK 90.83 £3.06d 11.44+£026b 45.12+197a 737+1.52¢ 33.73+9.39 ab 111.33 110.8 £2.10d
CK» 100.00 £3.41 ¢ 12.50+0.38 a 46.02+193a 8.71 £1.87 be 25.17+£3.65b 121.60 140.8 £2.82 ¢
AOF, 106.00£2.90 b 12.67+0.30 a 45.77+2.44 a 9.80£0.93 ab 33.14+£8.21 ab 136.61 149.4+£4200b
BOF, 108.67 £2.07 a 1246 +0.18a  45.82+2.05a 10.40£1.00 a 37.12+7.81a 138.13 160.4+£2.51 a
2.3.2 140 g/kg
100 g/kg 4 5 BOF, CK
4 BOF, CK 20 910.45 kg/hm? 24 812.40 kg/hm’ 44.77% AOF,
37.73% AOF, CK CK 19 309.65 kg/hm’
15 107.55 kg/hm® 27.26% CK, 34.84% CK, CK 15 007.50 kg/hm’
CK 13 806.90 kg/hm? 24.91% 27.08% BOF, CK,
BOF, CK, 7 103.55 kg/hm® 9 804.90 kg/hm’ 13.92% AOF,
10.26% AOF, CK, CK, 4 302.15 kg/hm?
1 300.65 kg/hm’ 1.88% BOF, 6.11% BOF, AOF, 5502.75 kg/hm*
AOF, 5 802.90 kg/hm’ 8.23% 7.36%
R4 HADFD 100 gkg EEWMEMBRERER T
Table 4 Effects of the compound microbial fertilizers containing 100 g/kg nutrients on tomato yields
(kg/m?) CK CK, AOF,
I Il it (kg/hm®) ) ) )
(kg/hm’) (%) (kg/hm’) (%) (kg/hm’) (%)
CK 5.54 5.43 5.64 554 55427.70 - - - - - -
CK, 6.92 6.81 7.02 6.92 69 234.60 13 806.90 2491 - - - -
AOF, 7.19 6.89 7.07 7.05 70 535.25 15 107.55 27.26 1300.65 1.88 - -
BOF, 7.8 7.43 7.67 7.63 76 338.15 20910.45 37.73 7103.55 10.26 5802.90 8.23
x5 MADFD 140 gkg EEMEMBRNEMR~ER T
Table 5 Effects of the compound microbial fertilizers containing 140 g/kg nutrients on tomato yields
(kg/m?) CK CK, AOF,
I Il il ?
Chm) gemmd) 0 ket 00 kehm) (9
CK 5.54 5.43 5.64 5.54 55427.70 - - - - - -
CK, 7.19 6.91 7.02 7.04 70 435.20 15 007.50 27.08 - - - -
AOF, 7.56 7.62 7.23 7.47 74 737.35 19 309.65 34.84 4302.15 6.11 - -
BOF, 8.14 8.03 7.89 8.02 80 240.10 24 812.40 44.77 9 804.90 13.92 5502.75 7.36
3
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Utilization of Bacillus amyloliquefaciens SQR9 for Developing
Compound Microbial Fertilizer

LIANG Xiao-lin', SUN Li', ZHANG Juan®, LIU Xiao-yu', ZHAO Mai-qiong',
LI Rong'", HUA Zheng-hong®, SHEN Qi-rong’

(1 National Engineering Research Center for Organic-based Fertilizers, Key Laboratory of Plant Nutrition and Fertilization in
Low-Middle Reaches of the Yangtze River, Ministry of Agriculture, Jiangsu Key Laboratory of Solid Organic Waste Utilization,
Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing Agricultural University, Nanjing
210095, China; 2 Jiangsu Hexi Biotechnology Co., Ltd., Taizhou, Jiangsu ~ 225502, China; 3 Shandong Product Quality
Inspection Research Institute, Jinan 250100, China)

Abstract: For the advantage and disadvantage of chemical fertilizer, organic fertilizer and tradition bio-fertilizer, the
development of compound microbial fertilizer (CMF) containing characteristics of quick-efficiency for chemical fertilizer, long-
quick-efficiency for organic fertilizer and enhanced-efficiency bio-fertilizer is significant. Since Bacillus amyloliquefaciens SQR9
can easily form spores when facing adversity, tolerate salt, effectively control multiple plant diseases and promote plant growth,
adding suitable amount of chemical fertilizer in bio-organic fertilizer solid-state fermented with this strain was performed to
explore CMF in this study. Meanwhile, storage and field experiments of powdery and granular compound microbial fertilizers
were conducted. Results showed that after storage for 6 months, the number of viable strain SQR9 both in powderey and granular
CMFs were more than 2 x 107 cfu/g DW fertilizer of the national standard. Field experiments showed that the compound
microbial fertilizer significantly promoted the growth of tomato. Compared with the compound fertilizer and chemical fertilizer
treatments with the same level of nutrition and no fertilizer control, the treatment of CMF containing 100 g/kg nutrients increased
tomato yields by 8.23%, 10.26% and 37.73%, and the treatment of CMF containing 140 g/kg nutrients increased the yields by
7.36%, 13.92% and 44.77%, respectively.

Key words: Bacillus amyloliquefaciens SQR9; Organic fertilizer; Bio-organic fertilizer; Compound microbial fertilizer



