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Effects of Flue-cured Tobacco Continuous Cropping on Microbial Community Diversity and

Co-occurrence Network in Rhizosphere Soil
SHEN Jia', ZHOU Chuyao®, WANG Jitao®, TAI Xianchang®, LI Lanzhou®, YIN Hao®, ZHU Yifan?, XIA Hao', JIANG Chaoqiang’,
ZU Chaolong', MA Wenguang®”

(1 Industrial Crop Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230031, China; 2 Anhui China Tobacco
Industry Corporation, Hefei 230000, China; 3 Yunnan Tobacco Company Lijiang Company, Lijiang, Yunan 674100, China)

Abstract: To explore the effects of continuous planting of flue-cured tobacco on soil physiochemical properties and microbial
community diversity, and to identify the main factors leading to continuous cropping obstacles, rhizosphere soils of continuous
cropping (CCO) and non-continuous cropping tobacco fields (NOR) in Lijiang of Yunnan Province were collected. Soil nutrients,
enzyme activities and microbial diversity were measured, and the differences in bacterial and fungal community diversities and
network structures between CCO and NOR soils were analyzed. The relationship between soil physiochemical properties,
microbial communities and tobacco plant growth was analyzed by partial least squares (PLS) model. The results showed that the
plant height and fresh weight of CCO was significantly reduced by 50.27% and 71.09% compared with NOR. The available
phosphorus, potassium and conductivity of CCO soil increased by 129.66%, 40.90% and 132.74%, respectively, and soil urease
activity increased significantly, but soil pH decreased by 0.45 units, and acid phosphatase activity decreased significantly. The
bacterial community showed a significant decrease in Shannon and phylogenetic diversity (PD) indexes, whereas fungal
community displayed significant increases in ACE, Shannon, and PD indexes. Bacteria and fungi such as Rhodococcus,

Streptomyces, Cellvibrio, Cyphellophora, Gibberella, Ceratocystidaceae, and Waitea were enriched. Co-occurrence network
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* JRETEH(2570315899@qq.com)
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analysis indicated that CCO soil microbial network had higher modularity and tighter connection, and the competition between

bacteria was enhanced, while the competition between fungi was weakened. PLS analysis showed that soil available phosphorus

had a significant positive effect on microbial community, while soil conductivity had a significant negative effect. The change of

microbial community was the main reason for the obstacle of continuous cropping in tobacco field.

Key words: Flue-cured tobacco; Continuous cropping obstacles; Soil physicochemical properties; Microbial diversity; Network

analysis
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Table I  Agronomic traits of flue-cured tobacco
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Table 2 Physiochemical properties of rhizosphere soils
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Fig. 1 Enzyme activities of rhizosphere soils
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Fig. 2 Microbial community structures and numbers of common (unique) species of rhizosphere soils
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Table 3 Microbial diversity indexes of rhizosphere soils
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Fig. 3 PCoA analysis of rhizosphere soil microbial diversities

FE MR AR AR A K 0 9 231 #1429,

g e L B X 5% T o AR R o 4 39 41 R
HEBTENZE RSB 5A. 5B), MT4RHEMLZ, E/E

SO R 380 I 322(3 4). ENEEINA 64 T A
IFFER S (E 50), MAREMEEMRICE 14 49 5

http://soils.issas.ac.cn



1058 + i % 57 %
(A) =3 a: ¢ Holophagae == a5: g norank f Thermoactinomycetaceae
3 E= b: g Rhodococcus =3 a6: g_ norank f norank o  Rokubacteriales
Lo Em ¢ g Smaragdicoccus == a7:f norank_o__ Rokubacteriales
4 08R = d: f Nocardiaceae =3 a8: g Rhodovastum
R Tl 087 & =3 e: g_ unclassified_o__ Frankiales == a9: g norank_f norank o_ Micavibrionales
4 WS- '“°| T 7y 4 > == f: f unclassified o_ Frankiales == b0: f norank_o_ Micavibrionales
s KRR Q0900 4 o 4 == g g Phycicoccus == bl: o Micavibrionales
> R O ..'.. .‘." 5 57 == h: g Microbacterium == b2: g Bosea
T ¥ e < .,~... o2 == i g Pseudarthrobacter == b3: g Methylobacterium/Methylorubrum
Y A\ T o =3 j: g unclassified f Micromonosporaceac mm b4: g Microvirga
o 2 o P i o o7 0 - Em ki g Saccharomonospora = b5: g alphal cluster
O—0-—0 S ¥ e ®  mm i g Streptomyces == b6: f Beijerinckiaceae
K=0—o—p < A Yoo = m: g_ Microbispora == b7:g_norank f D05 2
o o= y—r — & =3 n: g unclassified ¢ Actinobacteria = b8 f D05 2
“o© :. O~ . & o S & = o: f unclassified ¢ Actinobacteria =3 b9: g unclassified f Hyphomicrobiaceae
o070 3% T A Loy =3 p: o unclassified ¢ Actinobacteria == 0: g Labrys
e o AN R =3 q: g Guaiella == cl: f Labraceae
or s O ] A O = r: f  Gaiellaceae mm c2: g Allorhizobium Neorhizobium_Pararhizobium
& P OOy X S =3 s: g unclassified_o__Gaiellales Rhizobium
o o 4 RN N =3 t: f unclassified_o__Gaiellales == 3: g Ensifer
B 'I DTRTTERS, b o =3 w g Niabella == c4: f Rhizobiaceae
9 LR ) & v g_Pwuzu Em c5: g Mitsuaria
89 o == w: g Segetibacter == c6: g Variovorax
== x: g norank_o_ Chitinophagales == c7: g_ unclassified f Comamonadaceae
== y: f norank o Chitinophagales =3 c8: f _Comamonadaceae
== z: g Chryseobacterium == ¢9: g Cellvibrio
== a0: f Weeksellaceae == dO: f Cellvibrionaceae
== al: g Peredibacter == dl: g Rickettsiella
== a2: f Bacteriovoracaceae Em d2: g unclassified f Rhodanobacteraceae
== a3: 0 Bacteriovoracales == d3: f  Verrucomicrobiaceae
== ad: g Oceanobacillus == d4: o Verrucomicrobiales
1 a: g _unclassified f Eremomycetacecaec EEH v: g Humicola
(B) £ =3 b: g unclassified f Arthopyreniaceae = W: g Schizothecium
e @ c: f Arthopyreniaceae @3 x:f Lasiosphaeriaceae
= d: g Cyphellophora B3 y: g Waitea
% 9 2 0 = c: 0 Pyxidiophorales B3 z g_ Olpidium
A o] RN g =1 f ¢ Laboulbeniomycetes I a0: g unclassified f Olpidiaceae
) R Ho oo & 3 g g Pseudeurotium [ al: f_Olpidiaceae
2 pl Lidd ™ e =3 h:f Coniochaetaceae B3 a2: o_ Olpidiales
/ o o P PR VI P o  ~ =3 i:f Cordycipitaceae 3 a3: c¢_ Olpidiomycetes
~ e Y ) PO Ommd, o 0. o B j: g Gibberella 3 a4: p_ Olpidiomycota
O P 5O . I kg unclassified f Ceratocystidaceae
A % o S W = 1: f Ceratocystidaceae
y ) © %) o—0——0 = m: g Acaulium e EAE
; \ h o2  — n gchAtsfpetospora E BT
- & S, .. - . [ o:f_Microascaceae
-.0’.. Q A e Ov ~ & & 3 p: g_ unclassified_o_ Microascales
B\ Oy Pe JR o G O 3 q f unclassified o Microascales
- ) > T\ ® o [ r: o Microascales
4 £ oY O Q0 R N 2 o B s: g Phialemonium
e [. O omd Q % 3 t:f Cephalothecaceae
. o 3 w g Crassicarpon

(A: Z0E; B: HE. 25WMIELD K, W ESMESTRRERRT h R EZM 0 RE5 . 7ERR LR L E— /N B RE
BWART R —A0028, NEE BRI NS FER/NRIE . TCRFZFWYRG B G EE, 2RY R EITE 6, K
FANTEAR AR B AR PR - 40 v 3 S AR A RO 2R, £35S 7R T AR AR B 2R3 v b 38 o B JH A B W 2 )

4 IRERTIEMAEMARY LEfSe 27

Fig. 4 LEfSe analysis of rhizosphere soil microorganisms
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Fig. 5 Co-occurrence networks of rhizosphere soil microorganisms
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Table 4 Properties of co-occurrence network topology
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Fig. 6 PLS model of effects of soil physiochemical properties on
soil microbial community and flue-cured tobacco plant height
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