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Effect of Organic Fertilizer Application on Bacterial Community
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Abstract: [ Purpose ] To provide scientific basis for the improvement of soil in tobacco area, the ef-
fect of organic fertilizer application on the diversity of bacterial community in rhizosphere soil of
flue-cured tobacco was studied. [ Method ] Four treatments were set up: single application of chem-
ical fertilizer, increasing application of special organic fertilizer for tobacco, application of bio-organ-
ic fertilizer and application of refined organic fertilizer. The high-throughput sequencing technology
was used to analyze the composition, diversity and function prediction of bacterial community in flue-

cured tobacco rhizosphere soil after application of organic fertilizer. [ Result] The Shannon index,
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Chao 1 index and the population of special bacteria in flue-cured tobacco rhizosphere soil were in-
creased by organic fertilizer application, which showed that bio-organic fertilizer > refined organic
fertilizer > special organic fertilizer for tobacco. In the rhizosphere soil of flue-cured tobacco treated
with organic fertilizer, the relative abundances of the dominant phylum such as Proteobacteria,
Acidobacteria, Gemmatimonadetes, Chloroflexi, Planctomycetes and dominant genus such as Sphin-
gomonas, Flavisolibacter, Bryobacter and Gemmatimonas increased compared with the treatment of
single chemical fertilizer, but the relative abundances of Actinobacteria decreased. The prediction res-
ults of bacterial community function showed that the application of organic fertilizer increased the rel-
ative abundance of functional bacterial community in rhizosphere soil of flue-cured tobacco, such as
chemoheterotrophy, chitinolysis, phototrophy, photoheterotrophy, nitrification and fermentation.

[ Conclusion ] Based on the application of chemical fertilizer, increasing the application of organic
fertilizer can improve the diversity, richness and relative abundance of functional bacterial com-
munity in rhizosphere soil of flue-cured tobacco. Among them, the application of tobacco special or-
ganic fertilizer is more prominent, which is conducive to improve soil bacterial community diversity
and promote soil carbon and nitrogen metabolism.
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Tab. 1 Sequencing results of flue-cured tobacco rhizosphere soil samples

b JR 46 e 51 % RS GRIE AT 5 E% OTUs¥ = OTUst & 1741 %1
treatment raw reads clean reads percentage of clean reads OTUs number number of reads contained in OTUs
CK 82529 80229 97.21 3394 71491
T, 82659 80177 97.00 3676 71595
T, 83298 80117 96.18 3882 69998
T 102813 99828 97.10 3871 88314
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Fig. 1 Dilution curve of bacteria OTUs abundance in flue-
cured tobacco rhizosphere soil

W/ N E T, R A, Re
S5 B 4 AN ) Ak L 065 0RARS o - 498 200 8 e 5 445+ 41
B, T 2 R R e A B R
22 YHEEEE o 2R

Y& 2 AIAT: 0P R B R HIORE SO B i R
4 99.66%~99.81%, KWl & CEH T T K MR
Bt HERE i 99.66% LA L AR 260, JEAF AR
R SRR S R A TR AT P LS N A5 A
ZM T4 Shannon 54X . Chao 1 #5844 F1 ACE 45 %%k
44 T,>T3>T>CK, AR A PUEE A R T
By Gl T e A T A £ 2 T IE S i

*2 MERANEXE R IR AR R
EZEakEit Gl
Tab. 2  Effects of organic fertilizer application on the o di-
versity index of bacterial community in rhizosphere
soil of flue-cured tobacco

Ff it SRR
B %
goods coverage

AP Shannonfii%f  Chao 14840 ACEfg#
treatment Shannon index Chao 1 index ACE index

CK 8.97 2832.83 2882.28 99.69
T, 9.01 3095.52 3142.34 99.67
T, 9.36 3351.69 3400.04 99.81
T 9.21 3235.45 3300.91 99.66
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Fig. 2 Venn graph of bacteria OTUs distribution in rhizo-
sphere soil of flue-cured tobacco
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Fig. 3  Effects of organic fertilizer application on the composition and relative abundance of dominant bacterial community in

rhizosphere soil of flue-cured tobacco at phylum level
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Tab. 3 Effects of organic fertilizer application on the relative abundance of dominant bacteria in flue-

cured tobacco rhizosphere soil %
IR TR AT E ] BFE ] RN
Qb Proteobacteria Actinobacteria Bacteroidetes Acidobacteria Gemmatimonadetes
treatments AT P R R Fofh)m YRR Broobacter 2 F L
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CK 14.87 4.00 0.84 0.69 1.27
T, 20.60 2.35 1.38 0.92 2.30
T, 19.11 1.71 1.20 0.70 1.88
T; 20.39 1.53 1.30 0.82 2.13
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Fig. 4 PCA analysis of bacterial community in rhizosphere
soil of flue-cured tobacco under different treatments
at phylum level
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Fig. 5 UPGMA cluster analysis of bacterial community in rhizosphere soil of flue-cured tobacco under
different treatments at phylum level
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Note: The different colors represent the relative abundance of functional bacterial community; the darker the color, the greater the relative abundance.
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Fig. 6 Prediction results of bacterial community function based on FAPROTAX
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