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1.1
1.1.1 (RB)
o (PB) (CB) (WB)
1
72 h (Bacillus mucilaginosus)
(g/L) 10.0 K,HPO, 0.2 10.62 g/kg
CaS042H,0 0.1 MgSO47H,0 0.2 NaCl 0.2 CaCO, 1.86 g/kg 15.85 mg/kg 180.5 mg/kg
5.0 0.5 pH6.7~72 pH 7.56
Fz1 EMRRERMER
Table 1 Basic properties of biochars
pH
(H:0) (g/kg) (g/ke) (mgrkg) (mg/kg)
RB 9.79 33245 8.90 109.68 1350
PB 9.86 340.98 10.35 222.63 667
CB 10.31 402.36 9.61 139.93 1940
WB 9.64 392.45 10.76 162.26 2065
1.1.2 1) 4 210 kg/hm? 68 kg/hm* BC
0.1 mol/L  HCI 1 thm® 210 kg/hm? 68 kg/hm® M
72h (5.9x10"  /ml)
(NRB) (NPB) (NCB) 100 10 ml (
(NWB) 236x10"°  /6m?) 210 kg/hm? 68 kg/hm”
“ i CF (15-15-15) 750 kg/hm*  CK
10 g 250 ml 121°C
30 min 1 ml 3 15
2.1x10"  /ml 3 30°C 6 m?(3 m x 2 m) 20
7 BB
2) Iml: 45% N :P,0s: K,0=15:15:15
10 g 903F1 2014 4 20
4 M 100 g 8 6
0.1 ml 1.1x10"%  /ml
BC+M 100 g 1.0 g( pH 6.78 15.66 g/kg 1.36 g/kg
0.1 ml 1.0x10"  /ml) 99.83 mg/kg 41.35 mg/kg 18.27 gkg
BC 100 g 10g CK 15
3 30
7
1.1.3
- 23] 1.2.2 Elementor
[26] vireo max CNS analyzer 31 pH
1.2 =25 1%
1.2.1 2014 4 —38 - (23] -
[25] _
5 BC+M ( (23]
72 h  (6.6x10" /ml) 1ml:10g Ve 2,6- 271
121C 30°C 7 7l
3.96x10"  /6m?) 1 t/hm? G-250 (27 -
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[27] 2
[27] 21
1.3
Excel 2007
SPSS 18.0
(LSD ) P< 21 (3.0 ~ 5.6)x10?
0.05 /g 28
(6.9 ~ 79)x10° /g
2 35
2.1
2 3
2 AEAREHEVRXPEFEFATENFEIHEN /g ®)
Table 2 Survival quantities of Bacillus mucilaginosus in different sources of biochars
(I-II);ID) ©
0 7 14 21 28 35
NRB 7.06 2.1x10" 5.6x10° 1.2x10° 3.1x10° 2.7x10° 1.2x10°
NPB 7.04 2.1x10" 1.7x10° 8.9x10° 3.3x10° 6.9x10° 7.1x10°
NCB 7.08 2.1x10" 4.3x10’ 4.2x10° 2.3x10° 8.2x10° 5.5%10°
NWB 7.03 2.1x10" 5.2x10° 8.8x10° 1.0x10’ 7.9x10° 6.4x10°
RB 9.79 2.1x10" 8.3x10* 1.0x10° 4.1x10? 3.5x10° 1.7%10
PB 9.86 2.1x10" 4.0x10° 2.8%10° 5.6x10° 6.0x10° 3.5x10°
CB 10.31 2.1x10" 3.9x10* 6.7x10° 3.9x10° 2.6x10 1.5%10
WB 9.65 2.1x10" 7.1x10° 5.0x10° 3.0x10° 1.9%10 2.0x10°
2.2 8.3x10° /g 35 9.0x10° /g
3 BC+M 7 1.0x10° /g
3 M BC+M 1.6x10° /g 35
M 1.4x10" /g CK BC
7 1.1x10° /g
#3 ARELEBLEPREFHFAFENEEEE((MN/g )
Table 3 Quantities of Bacillus mucilaginosus in soils under different treatments
(d)
0 7 14 21 28 35
CK 1.4x10 2.1x10? 1.0%10? 2.4%10 1.9x10? 2.0x10?
M 1.1x10° 8.3x10° 2.4x107 5.9x10° 4.3x10° 9.0x10°
BC 1.6x10 1.0x10 1.5%10 3.1x10° 1.1x10 2.5%10°
BC+M 1.0x10° 1.6x10° 6.7x10’ 7.3x10° 6.9x10° 1.4x10’
4 4 13.41%
M BC+M 7~ 14 M  BC+M
21 28 5.65% 12.32%
207.89 mg/kg  280.64 mg/kg CK BC
BC+M 23.08% 2.3
M 13.52% 5 CF
BC+M M CF
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F4 FEGELERNGS BT K (myke)
Table 4 Contents of soil available K under different treatments
(@
0 7 14 21 28 35
CK 180.58 £2.15a 181.32+5.36b 180.84 £8.02 ¢ 178.08 £3.29d 176.43 £4.21d 179.57 £4.62 d
M 183.13+4.76 a 190.01 £ 9.37a 200.74+795¢ 207.89 + 6.35 be 206.12+3.78 ¢ 207.31+7.12 ¢
BC 22932+520a 228.84 + 8.54b 231.87+5.18b 229.07+2.71b 230.80+9.31b 232.42+4.89 b
BC+M 228.01 £4.32a 240.38 £2.02a 269.90 £ 8.56 a 278.13+4.70 a 280.64+5.52a 279.10+3.73 a
+ (P>0.05)
*5 ARLEMTIERYE. ENEKNRILHIENESR
Table 5 Differences in soil available K after harvest and in contents of total K in plants and fruits under different treatments
(K. kg/hm’) (K. mg/kg) (g/kg) (g/kg)
CK 0 37.61 £6.08b 519+34c 1514+7.5¢
CF 93.39 71.51+£2.52a 67.7+3.0a 2009+54a
M 0 40.26+£6.22b 54.6+33¢c 161.0£29b
BC 8.78 39.59+£525b 60.3+43b 176.7+2.1b
BC+M 8.78 40.37+7.81b 659+46a 199.5+£79a
BC+M 31.14% BC+tM BC M Ve
CF ( ) BC+M 26.72%  23.10% CF
CF BC+M M
BC BC+M 21.40% BC+tM  BC
9.29%  12.90% BC+M 72.49 meg/ke
BC+M CK CF M BC 4 28.84%
M 20.70% 23.91% 5.48% 25.14% 19.63%
2.4 CF
6 BC+M M BC
R 6 AEIAIEXS Ehn 80 A 0
Table 6 Effects of different treatments on qualities and yields of tomatoes
Ve
(t/hm?) (mg/kg) (mg/kg) (mg/kg) ( g/ke) (g/kg)
CK 38.60+4.79b 73.95+10.78 b 2.45+0.08 ¢ 101.75£9.06 a 56+0.5a 23.8+39¢
CF 57.75+538a 123.12+8.64 a 411+043a 76.69 £4.16 ¢ 6.5+05a 32.6+35a
M 48.06 + 4.26 ab 87.52+9.36b 2.57+£032¢ 96.83+£7.90 a 58+0.7a 254+13bc
BC 49.01 +£3.50 ab 85.02+6.13b 2.75+0.04 be 90.19+9.63 b 6.0+03a 26.9 + 4.2 abc
BC+M 51.19+3.17 a 107.74£7.09 a 3.12+023b 72.49 £ 8.61 ¢ 63+06a 31.0+1.6ab
3
[23]
> >
[30] >
pH[28]
pH B 400°C
6.7 ~ 7.2
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Compound of Bacillus mucilaginosus and Biochar and Its Effects
on Tomato Yield and Quality

WANG Xiaomin, LI Lianqing*, PAN Genxing, ZHANG Xuhui, ZHENG Jinwei,
ZHENG Jufeng, LIU Xiaoyu, CHENG Kun, WANG lJiafang, YU Xinyan

(Institute of Resources, Ecosystem and Environment for Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Experiments were conducted by compounded various straw biochars and Bacillus mucilaginosus in order to
select the optimal carrier to improve the survival rate of Bacillus mucilaginosus, slow its senescence rate, prolong its survival
time in soil, and promote the releasing efficiency of soil insoluble potassium. Incubation experiments showed that neutral
wheat straw biochar could be used as the ideal carrier for Bacillus mucilaginosus. After 35-d incubation, the content of soil
available potassium of biochar-based potassium-releasing fertilizer was 28.53%, 20.75% and 13.41% higher than CK, wheat straw
biochar and microbial liquid treaments, respectively. Although the quantities of the Bacillus mucilaginosus both in microbial liquid
treatment and biochar-based potassium-released fertilizer treatment were significantly decreased, the decreased rate in biochar-
based potassium-released fertilizer treatment (1.0x10° cfu/g to 1.4x107 cfu/g) was lower than microbial liquid treatment (1.1x
10° cfu/g to 9.0x10° cfu/g). Field experiments showed that biochar-based potassium-released fertilizer could significantly increase
total potassium contents in tomato plants and fruits, increase the yield and quality of tomato, promote the content of vitamin C,
and decrease nitrate content. These results indicate that compound neutral wheat straw biochar and Bacillus mucilaginosus can
improve the survival rate of inoculant and promote effectively the release of mineral potassium from soil.

Key words: Biochar; Bacillus mucilaginosus; Potassium release; Soil; Tomato



