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Effects of potato continuous cropping on soil
fungal community characteristics
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Abstract ; In this study, a long-term field positioning experiment was used to study the succession characteris-
tics of soil fungal community structure in potato/spring wheat/soybean rotation (R) , potato continuous cropping for
1 year (C1), 3 years (C3), 5 years (C5), 7 years (C7) and 9 years (C9) based on ITS high-throughput se-
quencing in 2019.The results showed that with the increase of continuous cropping years, the richness and Chaol of
soil fungi increased significantly.The richness of C7 and C9 soil fungi was the highest, while the richness of R soil
fungi was the lowest.The similarity of C7 and C9 fungal communities was higher, but the similarity of C7 and C9
fungal communities was lower than that of R. The fungal population structure of C1, C3 and C5 were between C7,
C9 and R.At the class level, the similarity of soil fungal communities was divided into two groups: C7 and C9 in
one group, and R, C1, C3 and C5 in one group.A total of 273 fungal genera were detected in potato soil of differ-
ent continuous cropping years, among which 13 fungal genera were significantly different. The number of

Penicillium in C5, C7 and C9 soil was significantly higher than that in R soil. The relative abundance of Metarhizium
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in C5, C7 and C9 was significantly higher than that of R, C1 and C3, while the relative abundance of Fusaruim in

C5 was the highest, significantly higher than that of R, C1, C3, C7 and C9.The distribution of fungal community

changed after 5 years of continuous potato cropping. Penicillium and Metarhizium were enriched and Fusaruim

specieswere reduced in long-term continuous cropping farmland.The degree of continuous cropping obstacle tended

to be reduced.

Keywords: potato; continuous cropping; soil fungal community structure

LA B (Solanum tuberosum L.) JetH FLER IO KAR
TAEY), 3 2 B 2 A T AR e K [ 58, 240 o
SRR ALY 22% 1, AN EORIE K il
5] 2050 2B E T RK B —F Y ETE
R ZRATHR, — B AR IBUR I 82 2 i ™
T, 2015 A rp E RO A IS Bl DA% TR A R, 3
2020 4F, A4 AL 5.3x10°hm* B AN E] 1.0x 10
hm? L 0 IR AE SR AR S AR AR I G AR
i EAE S PR R Y 3 BT AR T - AR
SHECEAL, Y R R A S BEY A K
BEAR ) SRR A L T B A IR
SO T IhAR L R A R R, PR AOE , DR I
1E2 a, BB BEBA HIEES 3 4, 775 T
17.07%L4 1177 0 AR R, RIS R G0 R A
SR VR AR EE RN 2 R
RBEAR L X 2 m H e A S Tae . D
HEAEFEO R MR TR S5 — H ROk
ZRI, W PR R EEERR T MY £
FEPERAE AL X6 T8 i 2 4% S8 AR Ml 1) AT 7 25 e
HABEEZEY,

FHEE S AR EN L EEMEES &
fh il A5 YR H PCR-DGGE 43 48 80 L AR B 58
T A MR R AR B A TR 2 A Y R e B
GER B VA AR PR - 58 o St 1 B R e A R
PR E S IR B AL, ZE TS SR F G BT A
DANERE I3 B AT ST T 8 T A X 4 e i
RS, 2 0~ 10 em +)Z2H 1%
3 Jir L T AT T 5 B 32 A A B A 8 I g g, SRR
SR, DAY ELEE | M3 A
FARMRL, WF5E R B, K KSR, R IR 451
T BEL B 1] 1) 8 0 A By 1) & St KRGk
W%EAE(6~38 a) , 5 rh il M e 2 iy i
LB J& ( Psudomonas) | %% % J& ( Purpureocillium ) Fl
pochonia EFEZAERINTY . S5#EAE 3 a ML, KE
HAE 20 a M Br A 0 b MR e e TR T e TR
( Fusarium oxysporum ) FiFF 45 B 1 BRI
R B % B A5 A ) T = % 7 A DT 49 i s
IR ARG, Bl TR B A R A K, AR

Al AEATE B AR, AR5 kol P, A
WEFER A A I B, i BT S % B A
R AP RS A AR R VR 26 A T I AR ML, LA
SO0 i e T % T JRE AR R - SR A5 4B A )
PR AL PSR

1 ARSIk

1.1 SRR ARG T

TRER A B AE H A8 R V8 T XTI AL+
k14 (35°26.714'N, 104°50.886'E) , 4k 1 991
m, TR0 A P3| M JE b g O R X, B R 4
2 476.6 h, B IR 6.4°C, = 10°C LR 2 239.1C,
ToFEI 140 d, ZAEFFEK G 390.9 mm, 4EZE &
1531 mm, TR 2,53 MR 3+ m Rk T
BEM IR X, -5k BRI B4 1

2010 4% 3 A R iR kA7 A0, (i i A oh
BINECGE359) Wik (i1 5) DR E
E105), KR HBEVLIX %1, % 6 AL B,
(D) #AE(R) . B8/ /NE /B G T 556 1E, 2019 4F
PRS2 (2) TR 4 /E 1 a(C1) . 2018—2019
AEHESE2 a FIAEH 485 (3) B EEAE 3 a(C3) .
2016—2019 44k 4 a P D E; (4) DA EE
fE5 a(C5):2014—2019 4E%%E 6 a P D44 %,
(5) AR T a(C7) :2012—2019 4E1ELE 8 a Fil
R (6) DR EENE 9 a(€9) :2010—2019 4
HEE 10 a FHHE D422 €5~ CO AR FEVE Y
RAENE, B3 REL 3 18 A/NX B
JNX T FR K 23.8 m?(5.67 mx4.2 m) .
1.2 #BH EEERHEEE

INEEREFI R A 187.5 kg - hm™, 3 A T A& F,
7 A TFRIGR, BEEIEFESH 180 kg - hm™,4 AH)
FRh,7 Ah A, SR E R S 67 500 B
- hm™ 4 I NA)RIAE,9 R RIOIR /N2 it I
g4 Nl P,0,4% 105 kg + hm ™, % &Lt IE &l 46 N
135.0 kg - hm™ . P,0, 108.0 kg - hm™, &5 4% s I
440 N135 kg - hm™ .P,0,108 kg - hm™, {E/EY)
AR J8 FOR N T BR B, 40 I H At I [A]45
BT,



55 4 39 BHTICAE SR I A S RV AR IR Y 20 187
1.3 B KA ZR , F5 ) P 90 5 I 7 1 2 °F 22 BE, TR IR

Lh R YRR KR A «S™ Ik IR , L0~
20 em )2 RAEM B LA EARTBIEFE 0~2 cm 14,
FEAIR A G 2 mm i, 2 A TG TR SR BG4 ik
AR 1] S5 2 A AF T - 80°C UK AR HI T
T
1.4 TEMEYSEENF

i/ MN NucleoSpin soil Kit ( Machery —nagel ,
Dueren, Germany) M 0.75 g H3EH$EHUE DNA, R
PR ELE ITS1 PRAF X AH 514 ITSIF (5'-CTTGGT-
CATTTAGAGGAAGTAA - 3') H1 ITS2 (5’ - GCT-
GCGTTCTTCATCGATGC-3"), # 10 pl PCR B A
Y4 5 wl KOD FX Neo Buffer 0.3 wl 10 pM 5|
.2 wl ANTP (£ 2 mmol - L™") .0.2 ul KOD FX
Neo .50 ng DNA, JFIMAZEB/K ERZE 10 pl, FA4
FaiF T ERE Y YY A IF, SRS Cycle Pure Kit
(Omega, Norcross, GA, USA) #EA74lifk, & R 7
SCPE ffiH Mumina HiSeq 2500 £ A4 T 7434
1.5 HIEREFEIEALE

FEAFIAE 20 R e 3 A4l 37 AR S T
ITS 0, 6 5 A i o 1 L TR 5 0 1 90 1 Q3 428 7
90% LA I s WAEAS A AL — 2 250t 1 )P 51, e it
XA IR R EL B | 1 LUP SRS PR gL

14007
ab a ab
L E3
1200 e be k.
C e i
1000
S 800
<
=
“ 600t
400f
200f
0 1
R cr ¢ C5  C1 @

Ab ¥ Treatment

T ARl Rk R b R 22 5 5 3 (P<0.05)

N e B S TR 2 D SRR i R 2 R

JH QUME 3 $k 3k i J& 43 26 %K P b F i
1 OTU JPERARERIF A, k4T 2 805 51 L X I
P R G AR SR 5 T Python 15 7 T H-2: il &
. i Beta 22 FE 7B K LB [R)RE it 76 ) Fh
AV T (TR 2H S S 25 ) ) A 1Y 22 5 RN AR
I P R R A AR O B B ARt S R 2R AN, T
HATAEE B £ 4885 E ( Non—metric multi—dimensional
scaling, NMDS) Z3#7

2 RS

2.1 TEFEEMSHMEIEE

SR FH v 308 2 00 7 R o 4% B 0 B R
1) a-ZFEPERE BUHAT T 00, 8 B % VR AR BRXT
TR B E W A R, ALK
97% (Bl 1), B S8 S VEAE IR B I, + 3
P A BE A Chaol EIIN, HAET7 a F19 a Wy
TSR I BT T B s, D B/ RN/
DRENSEE T EEEEFFERMIK, 7509
B =5, M C7.C9 5 R.C1 C3 [MERBE,
A A A IR A% 8 0 ol - 9 TR R VR 0 3 R R AN
R

1200
a a
1000 F O
be I
be
n C =
Z 800 I E3
g
Z 600r
i
#0400+
200 +
O ]
R Cl C3 Cs C7 C9

4k 1 Treatment

Note ; Different letters indicate significant differences among different treatments ( P<0.05).
1 DREEEFRNTIBEEEEE Chaol MEEHFEEHIM

Fig.1 Effect of potato continuous cropping years on Chaol and community richness of soil fungal communities
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