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Mutagenesis of the Strain NBT of Bacillus edaphicus and Its
Effect on Growth of Chili and Cotton

SHENG Xia-fang HE Lin-yan CHEN Jue
College of Life Science Nanjing Agricultural University Nanjing 210095

Abstract A strain NBT capable of dissolving silicate minerals and promoting plant growth was treated with
UV + LiCl 32 high osmotic pressure resistant mutants 2% NaCl were screened. Two mutants NBT-6 and
NBT-19 that could survive in the 10% of sodium chloride solution and resistant to high temperature 35 —
55°C and acid-base pH 4 -10 were obtained. In addition the two mutants had the same ability as the start-
ing strain NBT in dissolving potassium-bearing minerals and they were stable. Pot experiments for chili and
cotton showed that the two mutants can propagate in rhizosphere increase available P and K contents in rhizo-
spheric soil improve plant potassium nutrition and promote plant growth.
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NBT
5
4 18.25 1.2.4 800
g kg_] 1.62 ¢ kg_l 10.5 mg kg_l g 6% H,0,
461.6 mg kg™ 91.4 mg kg™' pH 30 C 2d
6.71 5
? 6.38 x 10%cfu  ~!' NBT
? 5.76 x 10° cfw NBT-6 7.15 x 10° cfw
1.2 -1 NBT-19 2.65 x
1.2.1 UV + LiCl 10 cfu  ~' NBT 2.35x10*cfr ~!' NBT-6
NBT 28C 20 h 3.58x10*c¢fu  ~!' NBT-19
6.85 x 107 ¢fur ml™! 0.1 ml 25 ~
0.1% ~0.6% LiCl 28C 1
10 15 20 30 60 90 s 28C 4
75% 60 d
NaCl 0.1% 0.5% 1% 2% 10
4% 2% NaCl
8%
1.2.2 5
35~55%C 50°C 2.1
pH pH4 ~ 10 UV + LiCl
1 LiCl UV
2% ~ 10% NaCl 90 s 100% LiCl
0.1% ~0.4% UV
NBT-6 NBT-19 0.1%
1.2.3 NBT-6 ~0.3% LiCl
NBT-19 42 0.1% ~0.3%LiCl UV 15~30 s
1 UV+LiCl
Table 1 Dead rate of the strain NBT treated by UV + LiCl %
LiCl uv Time s
%o 10 15 20 30 60 90
0.1 74.2 78.6 79.8 86.7 92.4 100
0.2 76.8 80.3 84.1 90.6 94.2 100
0.3 79.5 83.9 89.4 93.2 97.8 100
0.4 80.6 84.4 93.3 95.5 97.8 100
0.5 93.5 95.8 97.1 98.4 99.2 100
0.6 95.7 97.8 98.4 98.5 99.6 100
2.2
NBT-6  NBT-19 pH 28C 30 h
24~36 h 60 h pH 7
30 h 28C
2.3 2 UV +
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Fig. Growth curses of the bacterium and its mutants
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Table 2 Resistance of the mutants to acid-base and temperature
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LiCl 2
NBT-6 NBT-19  pH4~10
86.8% ~104.7% 90.1% ~105.4%
pH4 pH 10 23.5%
56. 2% NBT-6
NBT-19 pH 4~ 10
28°C
2 35~ 55°C

51.5% ~ 86.2%

Survival rate %

Strains pH Temperature °C
4.0 5.0 6.0 8.0 9.0 10.0 35 40 45 55
NBT 23.5 48.6 86.8 90.2 61.4 56.2 86.2 71.4 60.2 51.5
NBT-6 86.8 88.6 95.4 98.8 104.7 97.6 101.4 101.2 106.4 110.2
NBT-19 90.1 92.3 96.3 102.4 105.4 98.2 103.6 102.6 109.7 115.6
2.4
2 3 UV + LiCl NaCl 2% ~ 10%
2 NBT-6 NBT-19 91.8% ~ 114.7%
NBT-6 NBT-19 93.1% ~ 108.4%
3
Table 3  Survival rate of the mutants in NaCl solution %
NaCl %
Mutants 2 4 6 8 10
NBT-6 114.7 110.5 98.8 94.6 91.8
NBT-19 108.4 102.4 95.5 94.8 93.1
2.5 42 NBT-6 NBT-19
NBT-6 NBT-19 59.2~63.0 mg L' 56.7~59.8 mg
42 Lt
4 4 NBT-6 NBT-19
4
Table 4  Dissolution of feldspar by the mutants showed with the concentration of K in solution mg L-!
Passage number
Strains P2 P4 P6 P8 P10 P42
NBT 64.1 64.2 63.8 63.5 64.0 62.9
NBT-6 62.4 63.0 61.8 59.2 61.5 59.8
NBT-19 59.8 58.8 58.2 56.7 57.6 57.2
2.6 5 NBT NBT-6

NBT-19
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29.4% 29.6% 24.3%
30.5% 49.4% 24.3%
16.2% 13.7% 13.9%
19.8% 19.5% 14.9%
NBT NBT-6 NBT-19
6.38x10° cfr ' NBT 5.76x
10% cfu -1 NBT-6 7.15 % 10 cfu -1 NBT-
19 60d

3.68 x 10° c¢fr g=' NBT 3.74 x 10° cfu

g~ ! NBT-6

2.35 x 10* cfwr !
-1 NBT-19 60 d

3.15%10° c¢fu g=' NBT-19
2.65x 10 cfu 7!
NBT-6

NBT
3.58 x 10* cfw

3.67 x 10° c¢fu g=! NBT 3.16x

10°cfu g~' NBT-6

5 NBT

3.08 x 10° cfu g~' NBT-

36

19

6.82 mg kg™' NBT 6.95 mg kg~' NBT-6

6.62 mg kg~' NBT-19
46.6% NBT 59.4%

NBT-19

NBT-6 61.4%

48.6%
NBT-19

NBT

61.2% NBT-6 63.2%

188. 0% NBT 186. 1% NBT-6

186.7% NBT-19
182.5%
NBT-19

NBT-6 191.3%

NBT

NBT 186.6%

Table 5  Effect of the strain NBT and the mutant strains on the growth and rhizospheric soil of crops

Available P Available K Dry weight K in plants Number of cells
ke~ ! ke~ ! A -1 10%cfy o !
Strains Treatments os <8 os <8 g pol mg pot X10%fu g
Chili Cotton Chili Cotton Chili Cotton Chili Cotton Chili Cotton
NBT Bacteria 6.82 7.12 92.52 94.85 3.65 3.98 140.9 151.4 36.8 367
Dead bacteria 4.65 4.79 32.12 33.58 2.82 3.05 121.3 126.4 0.021 0.023
NBT-6 Bacteria 6.95 7.48 95.10 98.36 3.81 4.87 156.0 171.4 37.4 316
Dead bacteria 4.36 4.64 33.24 34.32 2.94 3.26 137.4 143 .4 0.00 0.00
NBT-19 Bacteria 6.62 7.15 92.25 97.15 3.38 4.51 137.3 149.9 31.5 308
Dead bacteria 4.10 4.38 32.18 33.35 2.72 3.14 120.6 130.5 0.00 0.00
CK 3.86 4.18 30.16 31.65 2.45 2.67 118.8 120.3 0.016 0.02
3 NBT
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Bacillus circulans ! B. mu-
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