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Abstract In order to study the influence of biological agents on soil physical and chemical properties and bacterial community in tobacco
field, different microbial combination agents were applied in tobacco field.The changes and correlations of soil physical and chemical properties
were analyzed by high-throughput gene sequencing.The results showed that the bacteria could improve soil pH by 0.44 | and the compound bac-
teria could increase the diversity of soil bacteria and change the structure of soil bacteria community, which was different from the control.
Sphingomonas and Arthrobacteria had the highest content in the treatment of applying biological agents,which could improve soil nitrogen trans-
formation and crop disease resistance.Organic matter,available potassium,pH and water content were extremely significant correlated with soil
bacteria ,and alkaline nitrogen and available phosphorus are significant correlation. Therefore , through adjusting these factors, soil bacterial com-

munity could be changed,and then soil microenvironment could be changed and disease resistance of crops can be enhanced.
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Table 1 Physical and chemical properties of soil in different periods

. LR WA A s
Soil sample Organic matter Al!(allne hydrolysis Available phosphorus Available potassium
o/kg nitrogen // mg/ kg mg/ kg mg/kg
YH2 31.15+0.34 43.40+0.99 104.40+2.05 379.80+2.90
TH2-1 17.03+5.88 163.33+28.60 184.66+17.92 276.13+2.72
TH2-2 10.81+0.59 91.00+2.42 156.13+12.58 232.53+28.11
TH2-3 11.81+6.03 89.60+21.14 170.40+17.10 263.38+5.77
TH2-4 10.59+5.22 80.27+36.44 140.41+14.91 236.97+42.92
CH2-1 19.49+5.46 48.07+5.66 137.21+5.80 353.90+15.23
CH2-2 20.72+1.84 56.00+2.80 138.33+5.84 385.01+11.18
CH2-3 21.23+3.35 64.41+17.49 154.32+9.51 380.52+5.98
CH2-4 26.48+1.11 76.07+26.28 182.61+9.73 392.42+6.52
T YH2 B HiRE A ; TH2—-1 ' TH2-2 TH2-3 TH2-4, FARIIAL R | Ab3HE 2 4b3 3 FILb PR 4 BEAS ;CH2-1 ,CH2-2 ,CH2-3 ,CH2-4, i3I Ab 3 1 4k
B2 Ab3 3 AR 4 FEAR

Note:YH2, sample before transplantation; TH2-1, Th2-2, Th2-3,TH2-4, samples of treatment 1, treatment 2, treatment 3 and treatment 4 in the cluster
stage; CH2-1, CH2-2, CH2-3, CH2-4, treatment 1, treatment 2, treatment 3 and treatment 4 samples in the mature stage
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Table 2 Soil enzyme activities before transplantation and at maturity

e JIR WAL FUER el I ALl
. i Urease Phosphatase Catalase Protease Invertase
Soil sample P
pe's pe/ (g« h) ml/g ne's mg/g

YH2 14.89+0.69 111.11+4.04 10.46+0.28 220.12+7.56 25.44+3.16
CH2-1 10.36+4.98 79.00+3.03 9.03+0.11 108.35+23.00 16.47£1.97
CH2-2 5.96+3.74 71.86+6.78 8.75+0.65 178.10+£14.69 16.47+3.87
CH2-3 8.30+£0.42 83.48+11.10 9.23+0.30 158.11£16.90 16.85+3.14
CH2-4 13.88+4.15 70.33+7.79 9.24+0.16 150.08+5.54 24.26+2.02
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Table 3 Changes of soil moisture content in different periods %
ER g o Ty

. ~ . 1gorous
Soil Before Clumping . Mature
sample transplanting stage growermng stage
samp period
H2-1 0.60 13.73+0.01 17.52+0.01  18.47+0.01
H2-2 0.60 13.93+0.01 18.57+0.01  18.49+0.02
H2-3 0.60 12.93+0.01 18.67+0.01  18.68+0.01
H2-4 0.60 12.80+0.01 18.69+0.01  18.97+0.01
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Table 4 Agronomic traits of experimental fields after topping

R PR B EEE LR ICUNURN I
Soil Plant height Stem circu- Effective The largest The maximum
sample cm mference // cm leaf number leaf length // cm leaf width // cm
H2-1 96.9+7.1 b 8.4+0.6 b 21.60+1.51 b 67.2+8.0 a 27.2+3.1 a
H2-2 110.8+7.9 a 9.7£1.0 a 23.00+2.49 ab 69.3£5.4 a 27.9+4.7 a
H2-3 113.4+£8.8 a 9.8+0.6 a 24.30+£2.26 a 69.6+4.2 a 28.4+3.7 a
H2-4 114.7£9.7 a 10.0+£0.8 a 24.00£1.70 a 71.9+89 a 30.6x4.5 a

TE : [RFUA RNG TR R R Rl ] 28 5 .35 (P<0.05)

Note ; Different lowercase letters in the same column indicated significant difference between different samples( P<0.05)
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Table 5 Alpha diversity of soil microorganisms in the experimental

field of biological agents

TIREE A Sobs

Soil sample Shannon Ace Chaol coverage
YH2 1912 592 248043 254665  0.969 2
TH2-1 1771 554 271602 258502 09742
TH2-2 2032 534 328325 302886 0.969 3
TH2-3 1971 569 285155 286934 0.9716
TH2-4 1906 576  3004.07 2781.07 0.9733
WH2-1 1849 546 247737 249985 09794
WH2-2 1749 559 239601 242344 0.979 8
WH2-3 1861 564 243345 238326 0.980 6
WH2-4 1920 576  2583.63 2601.82 09785
CH2-1 1527 559  2391.62 238038 0.957 1
CH2-2 1524 547  2399.95 228945  0.959 5
CH2-3 1607 573 232797 2311.61 09585
CH2-4 1583 571 228956 234353  0.959 1
Note: WH2—-1 ,WH2-2 WH2-3 WH2-4 43 Il HE K AL BE 1 Ab B 2
ALPE 3 KbER 4 B

Note: WH2-1, WH2-2, WH2-3 and WH2~-4 are samples of treatment 1,
treatment 2, treatment 3 and treatment 4 in the flourishing period,
respectively
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Fig.2 Community structure of soil bacteria at the phylum level

in experimental plots
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Fig.3 Community structure of soil bacteria in experimental field

at genus level
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