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Table 1 Soil physical and chemical properties of flue-cured soil umder different continuous cropping years

b B ABLB/ (g/kg) BfH %L/ (mg/kg) AR/ (mg/kg) MR/ (mg/kg)
Treatment Organic matter(OM)  Alkali-hydro nitrogen(AN)  Available phosphorus(AP)  Available potassium(AK) pH
CK 15.8240.13a 127.98+-4.22b 11.02+1.20e 102.884-2.59%¢ 7.76+0.20a
T1 15.434-0.30b 154.134+3.90a 30.44+1.44b 158.36+5.26a 7.13+0.05b
T2 14.994+0.13¢ 152.07+1.99a 33.70£1.27a 148.65+4.55b 6.73+0.06¢
T3 14.8040.07cd 150.69+2.33a 25.44+0.57¢ 136.23+4.81c 6.15+0.08d
T4 14.5040.18d 150.69+4.06a 20.33+0.46d 114.29+5.05d 5.79+0.04e

1 R BIAS R/ ING 8 3R Ak 3 i) 22 F 4 3 (P<<0.05) . T[], Note: Different letters in a column indicate significant difference among

treatments (P<<0.05). The same as below.
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Table 2 The impact of continuous cropping on soil carbon and nitrogen of flue-cured soil

WAEY A YRR/ (mg/kg)

ED AP A/ (mg/kg)

Trﬁjfem ?oﬁi{%{;{f)) ?fhal/(\i{ll‘(i)) T(‘ﬁffl/‘itfatio Microbial biomass carbon Microbial biomass nitrogen Mﬁrfﬁ};‘—fjijﬁBﬁiﬁ e
S T ' (MBC) (MBN) !
CK 12.70£0.06a  1.30£0.06b  9.38=0.006a 80.7043.575d 5.1040.035¢ 15.83£0.215¢
T1 10.60+0.01b  1.60£0.04a  6.75+0.090¢ 168.794-4.420a 8.044-0.055a 21.00£0.690b
T2 10.20£0.10c  1.7040.08a  6.10+0.145d 164.47+3.775a 6.45+0.020b 25.504-0.675a
T3 10.00£0.30c  1.40£0.05b  6.99-0.065bc 122.43+4.990b 6.03+0.100c 20.304-0.485b
T4 9.50£0.01d  1.3040.08b  7.1440.290b 114.78+3.415¢ 5.74+0.015d 19.99-£0.640b
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Fig.1 Soil microbial OTUs under different continuous cropping years
F3 AEBEEERTHIEMEY «SHEFERER

Table 3 Soil microorganisms « diversity index under different continuous cropping years

mne i R U ACEHH Chaol 8t i/
microorganisms Treatment Shannon index Simpson index ACE index Chaol index Coverage
CK 6.270+0.067ab ~ 0.008 0+0.000 9ab 3 188.090+119.591bc 3 211.530+121.891b 97.86
. T1 6.370+0.037a 0.007 040.001 9ab 3 091.750+174.834bc 3086.960+192.076b 97.94
Bilftlf*ia T2 6.400£0.053a 0.006 04-0.000 6b 3251.600+£91.991b 3204.790+80.205b 97.15
T3 6.310+0.095ab 0.010 040.003 6a 3817.920+255.741a 3813.680+283.610a 97.24
T4 6.150+0.165¢ 0.007 04-0.000 2ab 2 830.020+244.776¢ 2 852.760+254.776b 98.03
CK 3.170%0.053b 0.078 04-0.020 0a 229.800+11.796d 233.950-£9.939d 99.92
. T1 3.300%=0.165b 0.078 04-0.017 2a 259.61049.795¢ 260.360-2.383¢ 99.94
izi T2 3.750£0.071a 0.047 04-0.005 9a 291.7604.645a 294.940+6.631a 99.89
T3 3.510£0.282ab 0.076 04-0.030 2a 291.700+£5.329a 289.400+4.212a 99.91
T4 3.290£0.272b 0.091 040.035 7a 278.630+2.276b 279.370+5.379b 99.90
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Fig.2 Soil microorganisms 3 diversity under different continuous cropping years
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Fig.3 The relative abundance of soil microorganisms at phylum level under different continuous cropping years
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Fig. 5 Diversity of soil microbial species under different continuous cropping years
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Table 4 Correlation between microbial diversity index and soil physical and chemical properties
[CERVIIES MBC/
Types of micro- #5475 Index OM AN AP AK pH TC TN TC/TN MBC MBN MPN
organisms 0
_ "
éﬁ%aﬁ, 0.221 0.153 0.514" 0.594" 0.318 0.115 0.748™ —0.353 0.548" 0.462 0.452
Shannon index
4‘. E)ﬁ%&& —0.088 —0.143 —0.215 —0.110 —0.136 —0.021 —0.431 0.200 —0.378 —0.244 —0.379
N Simpson index
Bacteria ACE$5% )
- —0.051  0.017 0.169 0.217 —0.053 0.005 0.107 —0.083 —0.027 —0.066  0.038
ACE index
Chaol 5%k
. —0.045  —0.023 0.105 0.162 —0.048 0.031 0.039 —0.028 —0.078 —0.096 —0.020
Chaol index
AR AL
Shannon index —0.339 0.365 0.575 0.449 —0.241 —0.373 0.635 —0.623°  0.517 0.155 0.757"
| i
4‘. E*)HE‘?& 0.002 —0.062 —0.338 —0.309 —0.124 —0.034  —0.616" 0.302 —0.352  —0.108 —0.486
HE Simpson index
Fungi K
ACE
. %Eg( —0.671"  0.610"  0.574" 0.375  —0.653" —0.720"  0.380  —0.729"  0.469 0.174  0.689"
ACE index
Chaol $8%% . . . . . - .
—0.652 0.619 0.574 0.368 —0.637"  —0.706 0.392  —0.723 0.484 0.161  0.725

Chaol index

ok ok S B ZRR  2 (P<20.05) , M i 3 (P<<0.01) M H ik 35 (P<€0.001) 7. FIHl. Note: “*, * *, * % *” respectively mean “sig-
nificant (P<<0.05), extremely significant (P<<0.01), extremely significant (P<Z0.001)”. The same as below.
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Effects of different years of continuously cropping flue-cured tobacco
on changes of nutrients and microbial community in soil

ZHENG Meiying', LIU Futong®, ZHENG Bangxi’, HUANG Zhihong*,
XU Huaqing?,ZHANG Ya'nan?, HE Wengin', YAO Feng', REN Tianbao

1.Hanzhong Tobacco Companyof Shaanxi Tobacco Company, Hanzhong 723000, China;
2.College of Tobacco/Henan Provincial Biochar Research and Engineering Technology Center,
Henan Agricultural University, Zhengzhou 450002, China;
3.China Tobacco Industry Co., Ltd., at Shaanxi Province, Hanzhong 723000, China

Abstract The changes in the physicochemical properties, the diversity of microorganisms and the
structure of microbial community in the soil planted continuously with flue-cured tobaccos of different plant-
ing years including continuous cropping for 0 year (CK) , continuous cropping for 2 years (T1), continu-
ous cropping for 4 years (T2), continuous cropping for 6 years (T3), and continuous cropping for 8 years
('T4) in Hanzhong area of Shaanxi Province were analyzed to study the key factors affecting the obstacles
for continuous cropping of flue-cured tobacco and its patterns. The results showed that the organic matter,
pH, and the content of total carbon in soil decreased with the increasing years of planting. The organic mat-
ter, pH, and the content of total carbon in the soil of T4 was 8.34%, 25.39%, and 25.20% lower than
that of CK. The diversity and abundance of bacteria and fungi in soil showed a trend of increasing first and
then decreasing, with the dominant bacterial phyla being Actinobacteriota, Proteobacteria, Acidobacterio-
ta, Chloroflexi and Firmicutes. The dominant fungal phyla were Ascomycota, Basidiomycota, and Mu-
coromycota. Compared with CK, the relative abundance of microorganisms under T3 changed significant-
ly, with change in Actinobacteria, Firmicutes, and Basidiomycota of 4.04% , 6.24%, and 28.86% , re-
spectively. It is indicated that continuous cropping of flue-cured tobaccos reduces the content of organic mat-
ter, pH, and the content of total carbon in soil, affecting the composition of microbial community in soil.

Keywords flue-cured tobacco; obstacles for continuous cropping; nutrients in soil ; microorganisms

in soil ; microbial community
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