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Table 1 Basic nutrients of tobacco planting soil under different continuous cropping conditions

Qb AR FHHLFE/ (g/kg) 2%/ (g/kg) F 3w/ (mg/kg) ML/ (mg/kg)
Treatments Organic matter Total nitrogen Available phosphorus Available potassium pH
Y1 17.10+0.265a 1.1140.043a 25.004-0.500a 177.00+2.646a 8.1£0.26a
Y2 16.70+0.173a 0.93=£0.026b 22.3040.917b 163.00+-4.583b 7.540.26b
Y3 14.60£0.361b 0.78=+0.036¢ 13.30£0.173¢ 137.0044.359¢ 6.70.20c
Y4 13.10£0.265¢ 0.660.026d 11.00£1.136¢ 102.00+£3.606d 5.6£0.17d
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R EU B 5 A FsF R %) 8 2 BT B 1) R A DR 4y
W2k 37.16 % .20.40 % F121.10% , Hirh - i Wy 2k
YR RAE Y3(FPHE 5 a) 1 YA (R 7 a) Wi i K L 3k
) 16.28 %, LAY AW A AE Y2(FhAE 3 a) Al
Y3CFFAE 5 a) Ik i e K, 581 9.77 %, R Y A=
YR A LR Y1 PP AR 1 a) AT Y2 (FI AT 3 a) V8 I 5

K,ikF]9.29% .

2.2 AEEEFEEGI TIEREWHIZN
DARLEVE ST L E WRE TS « ZFEPER

SR o X - HEREAS PR AT A A, R4S A 80T 8

752 542 %% o BEME TR EAE0.97 UL LI e A

B AR E 97 %5 7 8 A AL X I 5 1E AT 5 2 4

e BEASEY OTU RN 4 117.75(F 1A) o AT o



o5 2 1A

IR 45 KSR F T LI E i v A A AR AL S IR B IR R ST 141

®2 FAREHEFHETEALERENEMERR

Table 2 Microbial biomass carbon and nitrogen in tobacco growing soil under different continuous cropping conditions

LY YR AL

Microbial biomass carbon to

AP A/ (mg/kg)

Microbial biomass nitrogen ) )
nitrogen ratio

PL3Li A4 Py i/ (mg/kg)
Treatments Microbial biomass carbon
Y1 224.70+4.475a
Y2 195.05+4.577b
Y3 168.6343.081c
Y4 141.18+1.929d

17.11+0.140a
16.372£0.230b
14.77+0.189¢
13.6240.085d

13.13+0.369a
11.914-0.113b
11.41+£0.066¢
10.3640.094d
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Table 3 Microbial diversity index of tobacco planting soil

TiH FAAERL AR ACE#R#K Chao f§ 4% i [

Items Shannon index Simpson index ACE index Chao index Coverage
Y1 6.760+0.089a 0.0040.002 1b 4 242.7304105.853a 4 233.92062.613b 0.97520.002 4b
4NTA Y2 6.600+0.054b 0.006+0.000 9b 4 474.2104200.425a 4514.430+201.884a 0.974=0.001 9b
Bacteria Y3 6.230+0.045¢ 0.010+0.018 8a 3768.090+115.982b 3769.870+74.742¢ 0.9752+0.001 8b
Y4 6.230+0.114¢ 0.006£0.0008 b 3334.66031.946¢ 3361.950£86.450d 0.976£0.003 4a
Y1 3.12040.384a 0.100=£0.066 5a 177.850+14.485¢ 177.140+15.597¢ 0.999-£0.000 1a
U Y2 3.080==0.066a 0.09520.016 2a 186.410==5.716be 189.570=7.433be 0.999£0.000 1a
Fungi Y3 3.130220.093a 0.09420.005 2a 205.990£13.073ab 206.810£13.057ab 0.999+0.000 1b
Y4 3.020£0.217a 0.1032£0.031 9a 207.690£6.385a 212.050£3.564a 0.999£0.000 1a
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Fig.1 Bacterial OTUs (A) and fungal OTUs (B) in tobacco growing soil

2) N [) 3 A 2 R X A S ot A 0 B 9 A A 1
Wi o fl 24 0 A B 52 5 S S, REAR TR
b IEFRAT AN REIE 424 (B 2A) , AN EAE A T 1%
A - b 4 T DL AR T R AT TR TR T S
BT RATET VRERERE ], Y1 2508 F AT 2 4 5]

h 26.36% .17.00% . 14.62% .16.00% H17.28%; Y2
M T AN 2 B 4y ) A 36,7094 ,17.24 %, 14.16%
10.98 F1 5.12%6 5 Y3 251 T AHXT = B2 4301l by 38.73 %%
16.48%,17.88% . 11.01% 1 2.71% ; Y4 444 T AH XS
F= B o 9 A 34.32% . 21.49% . 10.78% . 9.85% FI



142

LS N AN S o ¢

42 %

5.09%.

Fr IREAS H TKF B ek As B v 234> (1]
2B) AN EEVESAT T M - e rh B AL R T o 1
B ] TR BE W] (unclassified_k_fungi Al
SAR _k_norank, Y1 45/ T A B2 53 5114 69.68 %6
27.52%.,0.78% .0.53% F11.01%; Y2 &4 F A *t =
JE43 R 65.79% .31.15%.0.92% . 1.48% F10.27 % ;
Y3 45AF AN B4 51K 63.86 %0 .31.66 %6 ,1.49%
1.40% F10.905 Y4 25448 T AE X = BE 43 51 ok 75.96 %6
4.09% .14.59%.2.91% F10.93% -

3) T HEFLAE R S X E W R R A . BT
RDA Zr it 9¢ e ml 57 43 5 AR W e = 1) () G

I

RN AEA R AT R LA b
RDATHIRDA2 35l i B¢ 1 36.54 26 F116.05%6 4 b8l
FER S (1 3A), I HLET AR A R U
A pH 5 25 52 0 20 TR R T 20 R, Horh PAE 23 0 ok
0.001.0.003.0.012,0.008 F1 0.002,, XF 4 B #f 7% 45 14
f14 fiff T8 2 43030 A 12,1894 . 18.57 %6 ,25.71 %6 ,25.71%
M 13.41% ., TEARIE AR FA T M LA R T,
RDAT I RDA2 X 5 B A2 1 70 51 i B T 45.85%6
F18.46 %6 (181 3B) , - HEA7 2500 R A5 5 /2 5% ) I TR
HETE 2 R 2 E o PAE 23 50 9 0.021 F11
0.022, XJ B & 45 14 1Y i B B2 43 ) oy 42.16 % F
39.20%.
mJiZR AT Actinobacteriota
m” I # ] Proteobacteria
BLEE ] Chloroflexi
WiEFF AT Acidobacteriota
mEEER] Firmicutes

ZEHIAT] Gemmatimonadota
wANERIFT] Myxococcota
mAUFF AT ] Bacteroidota
m LA ] Methylomirabilota
mIEW R Cyanobacteria
mIFELA ] Planctomycetota

Unclassified_k__norank

m HAth Others

Y4

B TR Ascomycota
BT[] Basidiomycota
m TR ] Mucoromycota
B Unclassified_k__fungi
BSAR_k__norank

m HAth Others

=

<
g
A&

=

&

Y3
0.0 0.2 0.4 0.6 0.8 1.0
I 17K 1 2R ATR =1
Percent of community abundance on phylum level of bacteria

E
3
=
=

02 0. 06

1R E FLBEAG A2

0.8 1.0

Percent of community abundance on phylum level of fungi
2 HEELTEIKELAEENEEAMERBENEEB)

Fig.2 Relative abundance of bacteria (A) and fungi (B) at the level of tobacco planting soil gate
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Fig. 3 RDA analysis of soil basic nutrients and bacterial (A) and fungal (B) community composition
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Fig. 4 LEfSe analysis of bacterial community (A) and fungus (B) in tobacco planting soil
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Changing characteristics and driving factors of soil microbial
community structure under continuous cropping of flue-cured tobacco

LIU Futong', LT Maosen', YAN Chaochao®, PENG Zhiliang®, JIANG Yali®,
HUANG Jinhui*, ZHANG Yongfeng”, REN Tianbao', .LIU Guoshun'

1.College of Tobacco ,Henan Agricultural University/Henan Provincial Biochar
Research and Engineering Technology Center , Zhengzhou 450002, China;
2.Shangluo Branch of Shaanxi Tobacco Company ,Shangluo 726000, China

Abstract The changes of microbial biomass carbon, microbial biomass nitrogen, microbial diversity,
microbial community structure and driving factors were analyzed in four different years including Y1 (flue-
cured tobacco planting 1 a), Y2 (flue-cured tobacco continuous cropping 3 a), Y3 (flue-cured tobacco con-
tinuous cropping 5 a) and Y4 (flue-cured tobacco continuous cropping 7 a) of tobacco planting soils in
Shangluo area, the hinterland of Qinling Mountains to study the changing characteristics and driving factors
of microbial community structure of flue-cured tobacco soil under different continuous cropping conditions.
The results showed that the microbial biomass carbon, nitrogen and carbon nitrogen ratio decreased with
the increase of planting years, with the decrease of 37.16% , 20.40% and 21.10% , respectively. The abun-
dance and diversity of bacteria in soil decreased significantly. The dominant bacteria were Actinobacteriota,
Proteobacteria, Chloroflexi, Acidobacteriota and Firmicutes, with the total relative abundance accounting for
80% or more. The abundance of fungi in soil increased significantly. The dominant fungi were Ascomycota,
Basidiomycota and Mucoromycota , with the total relative abundance accounting for 90% or more.Under the
condition of Y4 continuous cropping , the relative abundance of beneficial microorganisms such as Firmicutes
and Desulfobacterota in the soil decreased. The relative abundance of pathogenic microorganisms such as
Mucoromycota and Chytridiomycota increased.l.ong term continuous cropping will reduce the relative abun-
dance of beneficial microorganisms in soil, increase the relative abundance of pathogenic microorganisms,
and decrease the carbon nitrogen ratio of soil microbial biomass , thereby increase the risk of tobacco disease.
Therefore, the establishment of a good farming system or the construction of microbial community is the
key technical way to alleviate or solve the imbalance of microbial community structure in continuous crop-
ping tobacco fields.

Keywords flue-cured tobacco; tobacco planting soil; continuous cropping obstacle; microbial com-
munity ; driving factors
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