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Table 1 Experimental design
i i) AR5 % AR 3 #AE 1 Z(CK)
Time .75 173 LZ1(CK)
2017-08 R4S 1 2 Sowing 1 season F#E M To be sown %R To be sown
2017-12 FERIAS 2 % Sowing 2 seasons F§#&Fh To be sown F§#EFh To be sown
2018-03 RIS 3 % Sowing 3 seasons R4S 1 % Sowing 1 season i Fh To be sown
2018-05 M 4 Z= Sowing 4 seasons R 2 2= Sowing 2 seasons %R To be sown
2018-08 #EME 5 % Sowing 5 seasons M 3 & Sowing 3 seasons &M 1 % Sowing 1 season
2018-08 W3k, 4k 5 % Total 5 seasons Wik, 3t 3 Z Total 3 seasons W3k, 4k 1 % Total 1 season
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A, HiAl % FH Excel 2007 #E47803E 23471 . DPS
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Table 2 Content and pH of phenolic acids in potato rhizosphere soil mg* g™
ISt I TER Fum TrTy o o
Treatment Hydroxybenzoic acid Syringic acid Coumaric acid Ferulic acid Total phenol
LLZ1(CK) 0.95+0.07 bB 0.54=+0.21 bB 1.114+0.16 cC 3.764+0.51 ¢cC  59.03%6.28 bB  7.73+0.05 aA
LZ3 1.43+0.44 bB 1.77+0.23 aA  6.7740.25 aA 13.1540.70 bB 222.3945.35 aA 7.60£0.00 aA
LZ5 6.69+0.84 aA 0.86+0.03 bB 4.49+0.10 bB  23.7942.04 aA 209.34419.10 aA 7.07-+0.09 bB

T < [ SRR 5 b A [ R 5 B 7R 22 S ik il 35 K- P<<0. 01D R [R/ING 2 7R 28 5k i 35 K- C P<<0. 05) Rl

Note: Different uppercase and lowercase letters within the same columns indicate significant differences at levels of 0. 05 and 0. 01, respec-

tively, the same below.
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Table 3 Fungi diversity in potato rhizosphere soil

Aib 7 Chaol 5 £ TRIGE F AR Wy R 2 5 R
Treatment Chaol-index Shannon-index Simpson-index Species-index
LZ1(CK) 143.52414. 92 bB 2.95+0.47 bB 0.730.09 bB 209.33+12.47 aA

LZ3 221.89+14.78 aA 4.9740.40 aA 0.9340.02 aA 131.67+10. 34 bB

LZ5 192.31412. 81 aAB 4.7240.16 aA 0.8940.02 aAB 184.3348.50 aA

BK.
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AN TR € BT AR R AN TR il 5 AN [R] 51 €8 B 2 503 o - K0 h
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Different color graphics represent different samples; the
number of overlapping parts of different colors is total number of

OTU between two samples

E1 DRERGKLIERER

BRI ER OTU it
Fig.1 OTU statistics of fungal community

species in potato rhizosphere soil
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Table 4 Community structure and abundance of fungi in potato rhizosphere soil %
Clasﬁ(ﬁlion EP%;?E? Ljrngugﬁeﬁffﬁ LZ1(CK) LZ3 LZ5
17K 3 Phylum T4 T Ascomycota 91.11 84. 40 99. 29
7B ] Mortierellomycota 6.78 11.22 0.01
#8FH ] Basidiomycota 0.75 1.96 0.67
FE % W.I'] Mucoromycota 0.1 2.37 0.02
B T] Glomeromycota 1.1 0.05 0
/NEF ] Calcarisporiellomycota 0.16 0 0
J& K Genus TG Arthrobotrys 62.68 19. 49 0.01
fWIE Peziza 0.01 0.27 69. 37
K AE IR Cladosporium 8.59 17. 89 6.24
WALEE R Mortierella 8.7 17. 64 0.02
TR Fusarium 4.58 14. 60 0.21
HEAR IR Alternaria 5 2.61 10. 38
2 8 Aspergillus 0.68 9.41 1.52
BR5¢)8 Plectosphaerella 2.25 2.57 0. 84
Wi MR Stachybotrys 2 1.98 0
&R Rhizopus 0 3.86 0. 04
IR Torula 0.01 0 3.37
H B8 Penicillium 0.09 1.16 1.03
EFCWIE Chaetomium 0. 06 1.08 0.95
MAFIE Melanospora 0 1.79 0
B £ 8 Orbilia 0 0 1.17
Eupenidiella 0.27 0.51 0.03
WIE DU J& Tetracladium 0. 82 0.01 0
I8 Acremonium 0.03 0.79 0.01
LR EH B Keissleriella 0 0 0.69
BRI B Phaeosphaeria 0.02 0.09 0.53
HAth Other 4.23 4.26 3.59
o*® LZ1 0.2 hd
0.4 ®LZ3
eLzs 0.1 % e« ¢
g 024 g ’ oig
@ e 0 oLz5
S s S
IS ° <
S o2 : gt
" =
-0.2
-0.4 : o
iy 3 e 1% 03 -02-01 0 01 02 03 04
PCOA1(63.83%) PCOA1(42.8%)

BEGh A AR TR 5 — L T A 35S P R R B — L T O X R A A TR R
Horizontal and vertical coordinates denote first and second principal components, and data in parentheses denote contribution rate of
first and second principal components to samples
B2 MEETEHEESEENSD (PCoA) S #

Fig.2 Analysis of main components of fungal communities (PCoA) in continuous cropping soil
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Table 5§ Correlation between abundance of dominant strains and content and pH of soil phenolic acid at genus level

Ja& 7K R A X 5 2K H R THmR M ] 3 iR ey

Dominant genus Hydroxybenzoic acid Syringic acid Coumaric acid Ferulic acid Total phenol pH
TNMJE Arthrobotrys —0.74 —0.65 0.95 0.98" —0.90 —0.68
FLHE Peziza —0.02 —0.86 0.99* —0.97" 0.93 0.93
KR Cladosporium 0. 30 —0.73 —0. 85 0.82 —0.68 —0.54
Wi 155/ Mortierella 0.09 0.95* 0. 96" —0.82 0. 85 —0.19
We I B Fusarium —0.50 —0.42 —0.60 0.72 0.59 0.70
HEAK )R Alternaria —0.30 1.00* 0. 90 0.41 —0.33 0.15
Hi 58 Aspergillus —0.79 —0.26 0.68 —0.52 0.29 —0.88

I Note: » x P<(0.01, * P<0.05.
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Effect of Continuous Cropping on Autotoxic Substances

and Rhizosphere Fungi Communities in Potato

GONG Jing',MA Haiyan',ZHENG Shunlin'? , XIANG Zhuqing',
XIONG Hu',HUANG Qiang' and FANG Xiaoting'

(1. Sichuan Agricultural University,Key Laboratory of Crop Physiology, Ecology and Cultivation in Southwest China, Chinese
Ministry of Agriculture, Chengdu 611130,China;2. Key Laboratory of Potato Crop Genetics and Breeding, Ministry of
Agriculture, Chengdu Jiusen Agricultural Technology Co. ,Ltd, Xindu Sichuan 610500, China)

Abstract By collecting the potato rhizosphere soil from different continuous seasons, which includ 1-
season (CK), 3-season, and 5-season periods. The HPLC method was used to determinate phenolic
acids, the Illumina high-throughput sequencing technology was used to determinate ITS sequences,
the effect of continuous cropping on potato autotoxins and rhizosphere fungi communities was studied
for providing theoretical basis to eliminate the obstacles for potato continuous cropping. The results
revealed that (1) The contents of 4 phenolic acids,including syringic acid, coumaric acid, p-hydroxy-
benzoic acid and ferulic acid, were detected in the continuous cropping soil. The contents of
phydroxybenzoic acid and ferulic acid increased continuously while the pH declined constantly. The
contents of syringic acid and coumaric acid were the highest in the 3-season continuous cropping soil.
(2) The diversity and abundance of fungi in the 3-season and 5-season continuous cropping rhizosphere
soil were significantly higher than that of the CK. There were 6 main phyla in the fungal community
while the most dominant fungi phylum was Ascomycete in the 3-season and 5-season continuous crop-
ping soil. Arthrobotyrs was dominant in 3-season continuous cropping soil while Pepziza was domi-
nant in that of 5-season continuous cropping. The principle component analysis of continuous cropping
soil revealed that there were similar Mycoflora communities and quantities between the soil of CK and
3-season continuous cropping, which was significantly different from that of the 5-season continuous
cropping. (3) There was a correlation between potato autotoxins and rhizosphere fungi communities
and quantities. The abundances of syringic acid and Alternaria ., vanillic acid and Peziza had signifi-
cantly positive relation, the abundances of ferulic acid and Peziza had significantly negative relation.
Therefore, autotoxins accumulated constantly after continuous cropping of potatoes in the rhizosphere
soil, it altered the structure of fungal communities and amassed the harmful fungi such as Alternaria
and Fusarium.

Key words  Solanum tuberosum L; Continuous cropping; Phenolic acid; High-throughput sequen-

cing; Fungal communities

Received  2020-04-07 Returned 2020-06-14

Foundation item National Key R&D Plan (No. 2018 YFD0200808) ; Sichuan Key Breeding and Sup-
port Projects(2016NYZ0051-5,No. 2016 NYZ0032) ; Sichuan Potato Innovation Team of National Mod-
ern Agricultural Industry Technology System (No. [2019]59).

First author GONG Jing, female, master student. Research area: high yield cultivation of potato.
E-mail:316012853@qq. com

Corresponding author ZHENG Shunlin, male, Ph. D, professor. Research area: functional compo-
nents. E-mail:248977311@qq. com

(EE%H4E.EF#H  Responsible editor: PAN Xueyan)



