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Responses of Rhizosphere Soil Fungal Community Structure and Function to Continuous

Cropping of Different Resistant Varieties of Tobacco Root Rot

AO Jincheng® 2, QIN Shugang?®, QIU Xueli*, ZHOU Min?# ZHOU Shaosong*, LU Yao*, FU Yanyan*, KONG Chuisi*, MAO
Yanting*, YU Xiaofen**, LUO Yigui'*

(1 College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China; 2 Wenshan University,
Wenshan, Yunnan 663000, China; 3 Yunnan Tobacco Company Qujing Branch, Qujing, Yunnan 655000, China; 4 Agricultural
Resources & Environment Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract: Tobacco root rot disease resistant cultivar Yunyan87 and susceptible cultivar Honghua Dajinyuan ( ‘Hongda’ for short)
were used as materials, a pot experiment was conducted to analyze the community structure, diversity and function of fungi in the
rhizosphere soils under continuous cropping ( 4 and 8 years) using I llumina MiSeq high-throughput sequencing. The results
showed that, the relative abundance, diversity indexes, and numbers of endemic species in rhizosphere soil fungal communities of
susceptible cultivars were higher than those of the resistant cultivars. Compared to the resistant varieties, the relative abundance
of the dominant rhizosphere Ascomycota was higher in susceptible varieties, and those of potential fungi of Mortierellomycota,
Basidiomycota, Chytridiomycota were lower at phylum level, while the relative abundance of Penicillium, Chrysosporium,
f_Chytridiaceaes were lower at genus level. MetaCyc functional prediction results showed that, with the increase of continuous

cropping years, the relative abundance of fungal Fatty acid extension-saturated metabolic pathway decreased first and then
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increased in rhizosphere soil fungi of susceptible varieties, while that of resistant varieties increased. Under different continuous
cropping years, the relative abundance of Fatty acid oxidation I, Glyoxylic acid cycle, Pentose phosphate pathway(non-oxidized
branch), Calvin cycle, Glycolysis II (from glucose), Heme biosunthesis I, Coenzyme A biosynthesis I and Gluconeogenesis 1
were significantly higher in rhizesphere soil fungal communities of susceptible varieties than those of resistant varieties. In
conclusion, reducing the abundance, diversity, relative abundance of metabolic pathways, and increasing endemic species and the
abundance of beneficial bacteria are the microbial mechanisms of tobacco varieties Yunyan87 resistant tobacco root rot under
long-term continuous cropping conditions.

Key words: Continuous cropping; Tobacco root rot; Soil fungi community; Functional prediction; High-throughput sequencing

T ERAE R A AR A T A R 4y, B
FEI& S AR AL S VR AR 2 VIR G o Y T IR A W2
TR ER <4 TR R[] < FL TR AU AR, SRR YT
TR SER RIS T2 B A R 5 O A e S U
YA FERT AR A S R B4 B R B, i Y - 3
rh— B 25 T AR W il B B (Aspergillus) . K & B
(Trichoderma) . % 5E # (Myrothecium)%5 H 5 J& (1) FH %
FRE R TR 5, BURMAY S RIREE
(Ralstonia) i AH X =F B g Ik T S 28 - 45801, 15 B
T AL+ ER I RE T S HIE TR E A S MAE Y s
A RO, n] UL, PRAIR AL R A s A K
1) PRI R B VB A S A ) A A A S

HH HE AR & 955 (Tobacco root rot) =52 2 4 1 5 |
AL — B R - A | AR SR AR IR 25 KU X 34
BRI R R A S8 0 TRTATL B8 o 7 0K 1 300 2 R T
B kA, R 3% ~ 5%, HR AR A 30%
DL I8 s 20 B4 G A B B T A | 1 R
S0k SR SRR R RO, T AR A R R Y
Fabit:, B MERE R, I FVE Y Bt Ao v ok
I 3% AE 09 BT A% BN S R — A A RO .
LaMondial* i 5 A TF & R8s B B s ol it A 65 9
BRI B TR AR R R A OT A —
WFoE W, VEY) w42 26 B v R e D0 5 B 1t %% VI AH
Ko WRUBIRAFDNRR TG Y, F AR POME S AR PR £
e HLA O e B A IR SR AU T R RN A DA AR R S T
H. BT &R0tk e MR b 8o
rn A Y T60 PN AR R0 B A 75 22 AR PEFR B0 T oA
an P, ETERR R O RUR AR R 2 . TR
B0 L, B ERPRECE YR, SRR,
AR A A ) AR T AR PR s A R LR 4 0 I o A
e JUAR BB SRPEAr at ApHUe PE iY EEARAR 2 — o JT
W FE 25 R I, FEAE S M B AR o s it A AR
o 18 20 B RV 5 P R X = R R AR A& AR AR
e TR R RT e AR e 1 SR 22— 18, fH
HEAE S AT PR AR PR - 498 TR B U5 45 4 R D fig

FFIE H RIS ANTERE | 10053 R AR AR o e it R AR
PR 9 EC R AR v 2 S D REAT B T R A B AR A AR
JEEIR 0 A LB . T it , AR R P e e 0
AR ST T MR RAR B AN [ BTE A PR s - BRI
TRA R RN IIRE , BIFSTEN S TR B A F AR s 2 A
4 S A W 2 L Sk 0 P ot SR A B SO

1 #R57EZE

1.1 ks
111 gt fhl#EEQR. 4 F1 8 a) HIEFIE
Jit TIEGC R 0)R A T A s i 5 e XA G
HHX(103239 " E, 2520719 " N), #& 3% + 3 Ky [F] X
WPETE 3a UL LW 3, RAMVEAEMIEY . 3 FhiEfE
AR BRI A [l —Ae P Z AR, ARG SRR R, T
2021 4F 7 H M AR K A e e A 45 2R
TN, EIENE 20 4. 8 a M R JE G K R B
T 2.5% ~ 5.5%. 7.5% ~ 10.5% #I 15.0% ~ 25.5%.
PR 5 AE X AR 4 08 “S” JERENLEE 5 1~ 5, &
bR LAy, $HUZE L (0 ~ 20 cm)iz E ARl K
2RI
1.1.2 P i PR 5 I = AR 87 A
R PUR AT, 0 “R7; AR R & TT NN
AR B LR, 18 S,
1.2 Rt

FHEFEN XN, RS EZE 40 1
OIFGEE 2 BT R RS Ak B IRHE AL (R < b 1 4R >
T H4£=33 cm>R1 cmx17 cm)f, 55 R ER K.
A% Wi B L 2 A IE (m(N) : m(P2Os) -
m(K20)= 12 : 10 : 24)36 g/fk AR & A3 HLAE (45 AL
=45%, K FRIT=5%)200 g/bk AL . B AR 20 d
it Bl R A (m(N) : m(K.0)=13.5 : 44.5) 9 g/kkiEfTi
NE, P )E 2+ IR E AR 1 R . R RE
30 4, W 3WHKE , MAREH 65 K TabHE, RH]
PHREERPR 1 50 g T E @ SE ST, 04
PREEHLI 4 D EERE,

http://soils.issas.ac.cn



B

R A - ORI A TR BT it b AR s S8 I R 7 45 K9 B EI BE X 2 A 4y e 109

1 ABEE
Table 1 Experiment design

E P45 1 4% HEAE %
2a 4a 8a
AN STO ST2 ST4 ST8
=i 87 RTO RT2 RT4 RT8

1.3 Wl BR7GE

- 9 T R A I AN A3 A B b R S A R
FABRAF R I, AERFRE 0.50 g fif £,
E.Z.N.A.® soil DNA Kit (Omega Bio-tek, Norcross,
GA, SEENIG SR HEA RN 4 DNA #4748 U5
JHBR AR BEE Jise H ARG T DNA (1) 4l A 1 . FBé I
My ELH ZH DNA SR FHEA Barcode ARic 4R AES 14,
ITS2 F: 5-GCATCGATGAAGAACGCAGC-37ITS2 R:
5-TCCTCCGCTTATTGATATGC-3" % .1 ITS2 X 4T
MiSeq § 4 7illF, Ji] Bio-rad T100 £ PCR 1Y
(Bio-rad, ZE[E)XIRFAY PCR P24 2% e 13
B BE R vk glifb )5, A Nlumina 23S w] TruSeq
DNA PCR-Free Library Preparation Kit & 7217 & ik
T SCRERIR EE, Qubit 22 FISCER NG 4% f5, 1
NovaSeq 6000 3>~ 5 24 7illl ¥
14 BUERERESH

>R H] Excel 2016 ZE17 %416 4L PRI SPSS 20.0 #E4T
752243, SR Origin 2018 SEAT/ERE . 5 5ds 28
PEPEE L Uk RERIRA A, TEARIME 97% AKF
- FIF USEARCH 5.2.236 $X {4 %145 %4 tags i1 T#AE
/32 B0 (Operational taxonomic unit, OTU)E D)3k
5 OTU WA F A OTU 1REFF . FIH QIIME
(version 1.9.1)%k 4+ i assign taxonomy.py % OTU i
P28k, XUl Unite (Release7.2,
http://unite.ut.ee/index.php) . f& A %4 Mothur(version
v.1.30.1) 5 I WL RE 7 BE Y Sobs 8 H5UR S ik &
FEE B 7 A —4E 20 75 % (Shannon-Wiener’s) ., i ] 324k
#r43#T (Principal coordinates analysis, PCoA)r#TE
B BE Y% 454 Beta Z £ MetaCye(Metabolic pathways
from all domains of life)%5he A il -+ 328 EL s A v 4
R AR R . VR A RIERIE R BF T
Hiltty,

2 HBREHW

2.1 EELEHETHERBEHRRE)MMRER T E
EEEX OTU 9%
FTF 97% ARMIMESME T, 32 MFEA LSR5

231 4~ OTU(K 1), RTO Ab¥EHFA OTU %4 STO 4b
PRI 13.1%; RT2 %% ST2 4bFH, RT4 %% ST4 4b¥R,
RT8 4bFE: ST8 AbHEEEAT OTU 437K T 9.6% .,
8.2% i1 5.4%, Ui BRI MEARBR T 245 A AR R+
BRI R OTU Sk ihfh £ .

STO

9, 336 &

<

376 371

ST4 = 396 Core: 284 366  RT4

391 343
& 380 .

\)

~
—
(=]

(RRBEFRAF A, BERSTHFRES AP
AYIFE, AR BB N T RAT R R )
1 FAELETRIFTEEEMN OTU HELHLR
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Fig. 2 Alpha diversities of rhizosphere soil fungi in different varieties resistant to tobacco root rot under continuous cropping
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Fig. 4 Dominant flora of rhizosphere soil fungi of different resistant varieties of tobacco root rot under continuous cropping
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