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Effects of combined application of biomass ash and bio-bacterial agents on
the microbial community in tobacco rhizosphere soil and the control effect
on bacterial wilt

LI Shijin, LIN Shuo, MA Chenxin, CHENG Tingming, ZHU Qifa
(Anhui Wannan Tobacco Co., Lid., Xuancheng 242000, China)

Abstract: In order to explore the effects of biomass ash and different bio-bacterial agents on the microbial community in
tobacco rhizosphere soil and the prevention and control of tobacco bacterial wilt, this study first used high-throughput sequencing
methods to explore the effects of biomass ash combined with bio-bacterial agents on soil microbial community diversity and micro-
bial community structure. The results of o diversity index analysis showed that the application of biomass ash combined with bio-
bacterial agents was beneficial to improve the abundance and change degree of microbial flora in tobacco rhizosphere soil. The
Shannon index and Simpson index of soil treated with biomass ash combined with Pseudomonas fluorescens agent were the highest,

and the Ace and Chaol values of tobacco rhizosphere soil treated with biomass ash combined with the photosynthetic bacteria a-

gent were the highest. Through principal component analysis,
Y #5 H #1:2024-03-25 it was found that the effects of biomass ash combined with
EEWE  LRGER MM BT 7l E S RH H (20210563002) different bio-bacterial agents on rhizosphere soil microorgan-
EB BT B (1985-) ) LREIRN AR AR 200, EZNR isms were similar. In addition, the relative abundance of Ac-
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idobacteria or Actinomycetes in soil could be significantly in-

creased by the application of biomass ash combined with bio-
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bacterial agents. The relative abundance of soil actinomycetes was higher under the treatments of biomass ash combined with

Pseudomonas fluorescens agent and photosynthetic bacteria agent. The effect of biomass ash combined with bio-bacterial agents on

the number of microbial communities was studied by soil microbial separation method. The results revealed that compared with

CK, biomass ash combined with bio-bacterial agents could promote the growth and reproduction of soil microorganisms and signif-

icantly increase the number of microbial communities. The biomass ash combined with the photosynthetic bacteria agent had the

most significant effect on the growth and reproduction of microorganisms. The disease index of tobacco bacterial wilt after biomass

ash combined with bio-bacterial agents treatment was significantly lower than that of CK. In particular, the disease index of tobac-

co bacterial wilt treated with biomass ash combined with the photosynthetic bacteria agent was the lowest and the control effect

was the best.
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Table 1 Experimental treatment schemes
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Table 2 Analysis of the « diversity index of bacterial communities in tobacco rhizosphere soil under different treatments

3 2 Y A ) JBUK 55 A 1) A= e 790 T it %o A

R BR SR W R BRI 22 5 AR

HUHE H g Ace Chaol Shannon $5%X Simpson F8%%

2022 55 A 24 H (ERER ) CK 15 637.77¢ 15 590.22f 5.30b 0.94b
T1 16 443.36d 16 378.40e 5.81ab 0.97a
T2 16 708.17¢ 16 659.23d 5.84ab 0.97a
T3 16 717.59¢ 16 857.18¢ 5.85ab 0.98a
T4 16 941.63b 16 962.56b 6.24a 0.99a
T5 17 351.63a 17 299.47a 5.94ab 0.98a
T6 16 732.16¢ 16 666.07d 5.92ab 0.98a

2022 4F 7 A 4 H (HH ) CK 13 990.77g 13 920.11f 5.47a 0.96ab
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Fig.1 Principal component analysis of microbial communities

in tobacco rhizosphere soil under different treatments
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Fig.2 Effects of different treatments on microbial community structure in tobacco rhizosphere soil
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Table 3 The number of microbial communities in tobacco rhizosphere soil under different treatments

TR H 3 e éﬂfﬁﬂlﬁﬂi %*@ﬁﬂé@? ﬁﬁ(fﬂé%ﬁﬂarg éwizi%ﬂlar;
(x10° CFU/mL)  (x10® CFU/mL)  (x10° CFU/mL)  (x10° CFU/mL)
2022 4% 5 H 24 H AR ] CK 4.33f 4.67b 2.33e 6.71e
T1 8.00e 8.00a 6.33c¢ 14.41d
T2 11.33d 8.67a 4.33d 15.75d
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T4 22.67a 10.00a 8.67b 31.44a
T5 28.00a 10.00a 11.67a 39.77a
T6 22.67b 9.00a 8.33b 31.09b
2022 47 A 4 H A0 A CK 9.33e 6.67¢ 5.00g 14.40g
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T6 25.33¢ 14.33b 45.00c 70.47¢
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Table 4 Effects of different treatments on the disease and control of

tobacco bacterial wilt
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shrm il il
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