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Screening of Poly-y-glutamic Acid Producer and its Effect on Improving
Acidified Tobacco Planting Soil
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Abstract: In order to explore the microbial strains with the ability to alleviate the acidification of tobacco planting soil, a
combination of biomorphology and molecular biology, pot experiment and field experiment were used to screen and identify
high-yielding y-PGA strains and study their improvement effects on acidified tobacco planting soil. The results showed that: (1)
Aglutamate-independent y-PGA producing strain Bacillus paralicheniformis 285-3 was screened from the arid soil of the Loess
Plateau. (2) Strain 285-3 effectively alleviated soil acidification caused by root exudates and compound fertilizers, and increased soil
pH by more than 0.3 units on average. (3) The combination of strain 285-3 and organic fertilizer significantly reduced the
exchangeable acidity of acidified tobacco planting soil, and the control effect of tobacco bacterial wilt reached 47.05%, while
improved the yield and quality of tobacco. In conclusion, Bacillus paralicheniformis 285-3 has a good improvement effect on
acidified tobacco plating soil, and can control disease and improve yield and quality of tobacco when combined with organic
fertilizer.
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Y- v-PGA
Ol y-PGA
[10-12]
pH [13-14]
v-PGA

285-3  Bacillus paralicheniformis

v-PGA

1

1.1 vy-PGA
2019 1
10g 90 mL ddH,O
5 min
LB 37 C 24 h

30.0 g/L
0.5 g/L
0.04 g/L
0.1gL pH74 37 C
12000 r/min
CTAB
v-PGA (1]
v-PGA LB
37 C 24 h

10.0 g/L 8.0 g/L

0.5 g/L

0.15 g/L

180 r/min 36 h

10 min

DNA Tiangen
DNA 16S
16SF AAGGAGGTGATCCAGCCGCA 16SR
AGAGTTTGATCCTGGCTCAG PCR
PCR 1 uL 2 ulL

2xTaq Master super Mix 25 uL  ddH»O 21 u.  PCR
94 C 5min 94 'C 45s 57 C 1 min

72 C 2 min 30 72 C 10 min PCR
NCBI Blast
MEGA 5.2
Neighbor-joining
1.2
2021  5—7
87
pH
5.50~5.90 10 cm 12 cm
6 1
180 mg/L.  3-
180 mg/L 180 mg/L 84 mg/L
1.2.1
CK 285-3 0
14 28 20 mL/
1
285-3
5 20 mL/
5 20 mL/
1.2.2 CK
285-3 0 14
28 975 g/
1
285-3 5 20 mL/
5 20 mL/
1.3
2021  4—9
0~20 cm
pH 4.47 21.90 g/kg 136.00 mg/kg
243.10 mg/kg 302.00 mg/kg
4 Tl CK
285-3 T2 285-3
2250 L/hm?* T3 1500 kg/hm?
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T4 285-3 2250 L/hm?>+ m(P,0s) m(K;0)=1 15 3

1500 kg/hm? 3 1

2021 5 1 3 20 285-3
1.20 m 0.55 m m(N) 5 15d

Table 1 Basic information of each treatment

Ammonium
Special fertilizer/ CaP,H,Oy/ . e . Rapeseed cake X
Treatments (kg-hm) (kg-hm?) Ifm?lt'e p}/l(oksp'};latz) K23004/((1)<g hm?) Strain femegted fertilizer/(kg- hm2) Total N_zmput/
8-12-24 0-12:0 Mg e 03 broth/(L-hm®) 432821  (kehmd
T1 975.0 211.5 65.0 117.0 0 0 97.5
T2 975.0 211.5 65.0 117.0 2250.0 0 97.5
T3 412.5 456 0 324.0 0 1500.0 97.5
T4 412.5 456 0 324.0 2250.0 1500.0 97.5
1.4 v-PGA 2
1 7d 11 v-PGA 7.18~20.70 g/L
10~20 cm 285-3
0~20 cm
2 v-PGA
Table 2 y-PGA production of each strain
Strains - y-PGA/ gL'
pH 25 1 [l G2 7.29%0.16
_ (7 Gl4 7.1840.35
A32 8.7640.80
- ST1 14.4620.20
[18] L22 13.30%0.03
285 14.5940.08
GB/T 23222—2008 2851 19.38+0.73
285-3 20.7020.93
GB 2635—1992 W-42 10.78%0.34
W-43 10.9020.28
W-151 13.2940.22
1.5
. 2.1.2 vy-PGA
Microsoft Excel 2010 v
285-3
DPS 15.10
2
2.1 y-PGA 1A 285-3
2.1.1 y-PGA v-PGA
v-PGA
LB 10 1B
v-PGA
11 285-3
16S rDNA

CTAB 285-3  Bacillus paralicheniformis Bac48
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100%
285-3

paralicheniformis

Note: A, Colony; B, Spore.

1 285-3
Fig. 1 Morphological characteristics of strain 285-3

2

Bacillus

71| Bacillus velezensis strain H3

MBacillus methvlotrophicus strain 39h

Bacillus amyloliguefaciens strain ATCC 23350
Bacillus subtilis sirain DSAM 02

Bucillus licheniformis strain ATCC 14580
Bacillus pumilus strain ATCC 7061

Bacillus megaterium strain TAM 13418
Bacillus mycoides strain Y85XJ08

Bacillus cerens strain ATCC 14579

o)
tBaci!fzrs anihracis strain PUNAJAN1

Sporolactobacillus laevolacticus strain: NK44-2

|285-3

2 16S rDNA

100: ‘Bac!ﬂus paraticheniformis sirain Bac48

285-3

Fig.2 Phylogenetic tree of strain 285-3 constructed based on
16S rDNA sequence
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Note: A, soil acidification caused by root exudates; B, soil acidification
induced by compound fertilizer; ** is significantly at the 0.01 probability
levels; * is significantly at the 0.05 probability levels.

3 285-3 pH
Fig. 3  Effect of strain 285-3 fermentation broth on pH of
potted soil
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285-3 233 5
Tl
2.3.2 4 CK T3 T4
T3 T4 T1 CK
T4 T4
T3 T1 15.20% 8.57% T2
CK T4 3.51% 0.85% T3
47.05% 285-3 Tl CK 285-3
3
Table 3  Soil chemical properties of different treatments
Treatments pH Exchangeable acidity/ Exchangeable Exchangeable Cation exchange
(mmol-kg™) aluminum/(mmol-kg™") hydrogen/(mmol-kg™") capacity/(cmol-kg™")
Tl CK 5.09+1.51a 8.56x1.51a 0.57+0.29b 7.99+1.24a 9.57+£3.66a
T2 4.95+0.07a 7.40+1.95ab 3.86+0.73a 3.54+1.80b 10.63+2.58a
T3 4.82+0.27a 6.83+1.84b 1.59+0.22b 5.24+1.99ab 11.97+1.39a
T4 5.18+0.47a 6.76+2.98b 1.38+0.69b 5.38+2.67ab 10.43+2.26a
p<0.05
Note: Different lowercase letters in the same columu indicate significant differences between treatments(p<0.05), the same below.
4
Table 4 Occurrence of tobacco bacterial wilt in different treatments
Vigorous growing period Maturity period
Treatments . . . . . .
Incidence/% Disease index Control effect/% Incidence/% Disease index Control effect/%
Tl CK 7.41+3.21a 2.33+1.54a — 31.48+4.9ab 12.69+1.87ab —
T2 9.88+2.83a 1.51£0.66a —33.33 29.01+15.42ab 11.32+46.62ab 7.85
T3 14.20+5.95a 3.22+1.13a —60.80 50.6249.5a 20.44+6.99a —60.80
T4 7.41+6.42a 1.23£1.09a 0.00 16.67+8.49b 7.06+2.88b 47.05
5
Table 5 Economic characters of different treatments
Treatments Yield/(kg-hm?) Yield increase rate/% Output value/(yuan-hm2) Value added rate/%  Average price/(yuan-kg™)
T1 CK 1 583.33+77.53b — 44 772.22+1 183.37ab — 28.20+1.17a
T2 1 638.89+110.97ab 3.51 45151.85+812.18ab 0.85 27.66+1.46a
T3 1 453.70+57.82b —-8.19 41 633.33+2 192.09b —7.01 28.64+1.00a
T4 1 824.07+£80.19a 15.20 48 609.26+2 701.24a 8.57 26.64+0.56a
[21]
v-PGA
- -PGA 20.70 g/L
[19-20] y-PGA Y g
y-PGA 20 g/L
[22-23]
v-PGA
285-3
v-PGA
pH 0.30
v-PGA

EMP TCA pH
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