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Effect of soil physical and chemical properties and microbial
community on continuous cropping obstacles in tobacco field
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Abstract: [Background] Tobacco is one of the most important economic crops in China, and its
characteristics of avoiding continuous cropping have seriously affected the development of tobacco
industry in China. [Objective] The relationship between tobacco continuous cropping obstacles, soil
physical and chemical properties and microbial diversity was studied to provide a theoretical basis for
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solving tobacco continuous cropping obstacles and formulating effective tobacco production techniques.
[Methods] Tobacco fields with serious continuous cropping obstacles and tobacco fields that overcome
continuous cropping obstacles were selected as research objects. Based on high-throughput sequencing
technology, the relationship between continuous cropping obstacles, physical and chemical properties of
tobacco fields and soil microbial diversity was studied. [Results] The contents of pH, total nitrogen and
organic matter in tobacco fields overcoming continuous cropping obstacles were significantly higher than
those in tobacco fields with serious continuous cropping obstacles. There was no significant difference in
soil microbial diversity between tobacco fields overcoming continuous cropping obstacles and serious
continuous cropping obstacles, but soil microbial dominant communities changed significantly. pH,
organic matter, available phosphorus and total nitrogen in tobacco soil were significantly correlated with
microbial community. [Conclusion] The difference of overcoming the obstacle of continuous cropping in
tobacco field may be related to the difference of soil physical and chemical properties and microbial
composition in tobacco field. This study provides theoretical basis and technical support for solving the
problem of continuous cropping obstacles in Xiangxi tobacco area.

Keywords: Tobacco, Continuous cropping obstacle, Soil physical and chemical properties, Microorganism

AR B 4 R 4 A R i S BUE Y &
BN R alog i L A, AR B A
PR — ARG T R IR S AR X
AN, RETFZHREEY . 20 1EY . 24 HH
Yy, el 2 A B SR AR AR AT N [ AR B 1 3 A B A
B, iR EEE R, i —Fp
SHEMEEYC. AR, KRS
B )R A B A IR T | AR A 7 A
JROV nE R E A AT R R RS
PR L, RAGNGE LS EAERM
SERE BEREIIRIIRA, Mol E NN, 1
Y- - 39 R G S R B | S R R A AR B A 1Y)
FHEFEL, BN Tk s e
PPk A AR SR BALR | f A #E N g
Tl X ZR A AR AR U 4 | B R fi L 3 A R R
TR RAG, RTOR I MR A T A TR
FhkA o e A BEA IR S . R
Iy e

HA RS A B A TR, WARFI RIS
M FE 6-8 J7 hm®, ARSI 2.0x10° t LI I,
SRR E AR E Xz R R
THEFRE XA, 428 A VE X . R AR X
PR DRI 45 A XX 4 > RSP X I A X
JE A ) B X 22—, S TR R ) 3 X

FEEMIX, HATAESORMM 50 T4, Him
AR O LT, R YRR AT L R
ST I AL R R AR N
P HA 0 R R MR R, P
AR BRG] R R A DR . B TARRRSE T M0 i
VERS 1] 5000 H -3 B AL PR o . 0 3 A &
FEVE AR 2 R I g BEE T AR L
BV A 2 R AR 5 A3 1 e 1155 100 4 2 55 R
H AR 95 IR B G R IE . AL, A58 2 F i
WP HEA A TPG 00 X 3% AR R A5 5 AR 0 A TR 11
Ry 0 BRI 98 AR L i A P 5 - e PR AR o
D) ZREERFIE R S 22, DT A fift A JH 75 4R
DX B i [ ABBE o) S A 2850 P 0 A 7 R A 3
R FIEAR SRR
1 RSk
1.1 SRR

SR A 1 5543 AT 0 e A R P M L LR
2 KRAPERF(109°64'N . 29°49'E) Flili i 45 1K 5 AL i
ZER ELAUR AT (110°61'N . 29°38'E), 42 I 1] B 4 X
Fiie X&), BRORE Hb A 3 8 PR PG AR X . 25/ AR IR
MIDE ST H AR, 76T BRURE Bl 40 i) 3 BB 2%
PF o ARG AR AR B S5 [ (0 A0 A =250
FRPEAT BH 0 2 57 (0 LR A FH 207 T2

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2850 A 2 A

Microbiol. China

1.2 #HERE

TEAS UK 18 BRURE 3t by 1 e 4 R P M 0 1 B
& 5 AR A TE T Iz AR R FH (A_HLTH) % £
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Table 1 Analysis of physical and chemical properties of tobacco-growing soil

FRAEE A B

Physical and chemical properties HLTH SV HLTH SV

pH 4.4+0.12¢ 4.19+0.13d 6.55+0.18a 6.18+0.15b

H %W Available phosphorous (mg/kg) 112.94+22.91a 113.48+19.35a 85.79+15.34b 121.77+27.04a
A Total nitrogen (mg/kg) 1 914+153a 1 730+138b 1 395+93¢c 1 825+207b
A Ammonia nitrogen (mg/kg) 6.32+1.6b 9.5+3.64a 0.30+0.10¢ 0.76£0.21¢
& Nitrate nitrogen (mg/kg) 80+14¢c 64+17d 1594+24a 126+33b
AL Organic matter (%) 2.63+0.21a 2.36+0.03b 2.3240.21¢ 1.96+0.17b

T RAPEE I EAR R, [/ —5 AR NE TR TR A PR 22 53 2. 25 (0.05 /KF-225%).

Note: The data in the table are averagetstandard deviation; Different lowercase letters in the same column indicate significant differences

between treatments at 0.05 level.
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Table 2 Comparison of microbial diversity index in tobacco-growing soil

ZREBIEEL A HLTH A SV B_HLTH B SV

Diversity index

Species richness 520+136 394+71 755+115 711+121
Shannon index 5.08+0.16 4.83+0.15 5.71£0.11 5.73+0.15
Invsimpson index 66+£25.27 51.35+8.78 111.69+26.09 134.86+25.79
Simpson index 0.982 8+0.006 5 0.980 0+0.003 4 0.990 4+0.003 4 0.992 3+0.001 5
Pielou index 0.82+0.05 0.81+0.02 0.86+0.02 0.87+0.02
Fisher index 132.19+11.76 113.3+12.48 242.21+18.16 247.23+16.58
Chaol index 615110 522459 937.4+101.6 922.1+82.2
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Figure 1 NMDS analysis of soil microbial composition of HLTH and SV

W A: BUES A; B: HUFEAL B
Note: A: Sampling point A; B: Sampling point B.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



JRERILAE: R A R A SRR AP 5 B A ) 22 A R ) ST 2853

mma: F Unclassified
Emb: O Unclassified

A P _Actip ob, mmc: C_Acidobacteria_Gp2
I HLTH AClerig mmd: F_Cryptosporangiaceae
mme: F_Dermacoccaceae
Y B f{: F Microbacteriaceae

mmg: I Micrococcaceae
mmh: F Streptomycetaceae
mmi: F Thermomonosporaceae
mmj: O Actinomycetales
mmk: C_Actinobacteria
mml: F Chitinophagaceae
mmm: F_Unclassified
d mmn: O _Sphingobacteriales
mmo: C_Sphingobacteriia
mmp: F_Ktedonobacteraceae
mm q: O Ktendonobacterales
mmr: C_Kredonobacteria
mms: F_Chloroplast
mmt: O Unclassified
mmu: C_Chloroplast
mmv: F_Unclassified
mmw: O Unclassified
mmx: C_Unclassified
mmay: F Gemmatimonadaceae
mmz: O_Gemmatimonadales
mEmal: C_Gemmatimonadetes
mmal: F_Bradyrhizobiaceae
mma2: O Rhodospirillales
mma3: F_Alcaligenaceae
mma4: F_Burkholderiales_incertae_sedis
mmaS: F Unclassified
mma6: O_Chromatiales
mma7: F_Unclassified
mma8: O_Pseudomonadales
mma9: F_Unclassified
mmb0: O Unclassified
Embl: F Unclassified
mEmb2: O Unclassified
E=b3: C_Unclassified
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= mmg: F_Cytophagaceae
mmh: F_Saprospiraceae
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= k: C_Bacilli
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mEmn: F_Rhizobiaceae
mmo: F Sphingomonadaceae
mmp: O_Sphingomonadales
mmq: F_ Comamonadaceae
o mmr: F_Rhodocyclaceae
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@ mmt: C_Betaproteobacteria
+ mmu: F_Coxiellaceae
& > mmv: O_Legionellales
maw: F_Pseudomonadaceae
mmx: O_Pseudomonadales
mmy: F_Sinobacteraceae
mmz: F Xanthomonadaceae
] mmal: O_Xanthomonadales

k

P_Firmicutes

2 LEfSe fRHTEUF S A. B H1 HLTH #0 SV 1 fh L g2 2 8¢
Figure 2 Key microbial groups in HLTH and SV soils at sampling sites A and B by LEfSe analysis

e A BUHES A5 B: HUFERLB.
Note: A: Sampling point A; B: Sampling point B.
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Table 3  Correlation analysis between physical and

chemical properties and microbial community of tobacco
planting soil

PR BT R P
Physical and chemical properties

pH 0.799 0.001
AL 0.692 0.002
Organic matter

B 0.3198 0.023 0
Total nitrogen

B R 0.398 4 0.008
Available phosphorous

BA 0.447 0.006
Ammonia nitrogen

AR 0.407 0.005

Nitrate nitrogen

3.0
° Treatment
25+ o e A-HLTH
° uA-SV
20 e % A B-HLTH
° v B-SV
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o 05 F
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—05m
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_1.5 1 1 1 1 ]
-1.0 -0.5 0.0 0.5 1.0 1.5

CCAl

El3 CCAmTHEBUEREMEMREEMNRR
Figure 3 CCA analysis of soil physical and chemical
properties and microbial community

FE: OM: HHLUF; TN: MA; AP: A%WE; amN: & ; nitN
Note: OM: Organic matter; TN: Total nitrogen; AP: Available
phosphorous; amN: Ammonia nitrogen; nitN: Nitrate nitrogen.
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