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tl}lcture to Long-term Contmuou"

(I (31117?105l Proxincx? Key labotﬂtorv for Biodiversity Consendtlon-ﬁrﬂi Utﬂ-w’if'gn he Fan]mg Mountain Region, Tongren University, Tongren 554300, China; 2. College of
Resdurcs 4na_]::n\1ronmenr Shanxi Agricultural University , Jinzhong 03080T_ China; 3. Key Laboratory of Original Agro-Environmental Pollution Prevention and Control, Ministry
of Agrluf!.mre and Rural Affairs, Tianjin Key Laboratory of Agro-Environment and Safe-Product, Tianjin 300191, China)

Abstract: This study aimed to clarify the effect of long-term continuous cropping of pepper on soil fungal community structure, reveal the mechanism of continuous cropping
obstacles, and provide a theoretical basis for the ecological safety and sustainable development of pepper industry. We took the pepper continuous cropping soil in the vegetable
greenhouse planting base of Tongren City as the research object. The diversity and community structure of fungi in farmland soil were analyzed using Illumina MiSeq high-throughput
sequencing, the responses of soil physio-chemical properties and fungal community characteristics to long-term continuous pepper cropping were discussed, and the relationships
between the characteristics of fungal community structure and environmental factors were determined using CCA and correlation network analysis. The results showed that with the
extension of pepper continuous cropping years, the soil pH value and organic matter (OM) content decreased, total phosphorus (TP) and available phosphorus (AP) contents
increased , hydrolyzed nitrogen (AN) and available potassium (AK) contents decreased first and then increased, and total nitrogen (TN) and total potassium (TK) contents did not
change significantly. Long-term continuous cropping decreased the Chaol index and observed species index and decreased the Shannon index and Simpson index. The change in
continuous cropping years had a significant effect on the relative abundance of soil fungal dominant flora. At the phylum level, the relative abundance of Mortierellomycota decreased
with the extension of pepper continuous cropping years, the relative abundance of Ascomycota increased first and then decreased, and the relative abundance of Basidiomycota
decreased first and then increased. At the genus level, with the increasing of pepper continuous cropping years, the relative abundance of Fusarium increased, and the relative
abundance of Mortierella and Penicillium decreased. In addition, long-term continuous cropping simplified the soil fungal symbiosis network. CCA analysis indicated that pH, OM,
TN, AN, AP, and AK were the driving factors of soil fungal community structure,, and correlation network analysis showed that pH, OM, TN, TP, TK, AN, AP, and AK were the
driving factors of soil fungal community structure, including Fusarium, Lophotrichus, Penicillium , Mortierella, Botryotrichum , Staphylotrichum, Plectosphaerella, and Acremonium.
In conclusion, continuous cropping changed the soil physical and chemical properties, affected the diversity and community structure of the soil fungal community, changed the
interaction between microorganisms, and destroyed the microecological balance of the soil, which might explain obstacles associated with continuous cropped pepper.

Key words: pepper; continuous cropping; fungal community structure ; environmental factors; canonical correlation analysis(CCA ) ; correlation network analysis
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AT 22 S W E VAT
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4 PR - B RE 78 9 22 52 0 5 T LESSe 23 BT AT
B @ 54> o0 JE K B A K 25 ¢ I (LDA 15
4 >3.6,P<0.05) ;%M Spearman Bk fT L & AR N
5o BT, LR REAS B - HE FCTR ASVs AR REARTR,
i A 5 P (Spearman’s r > | 0. 8|) Al HK & 35 4 56 (P <
0. 01) A A A i e e A A0, I A 00 2% 43 A 11 T
MALAE H] Gephi 0. 9. 2 BEAT 22 151 5 5k I ML 1 X6 1 53 #r
(CCA) FISCHE M 2% 43 #r 4~ 38 HL 1 B V& 5 R 5L K
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ﬁ*ﬁdﬁﬁﬁ$l%§7’i§/\$ﬁ<momﬁngﬁwﬁ $¢ pH 1t | %%m T;tig'owﬂﬁ%ﬁ )
| | V & rmurannr ) ) . -;j
= | e | T'ﬁble ?H‘Physical annd _anhgmlcal properties of experu:;ental soil . T
T road W E ,““'f' WfE1a [ ) *’E 34 Hitesa 4
. “ PiL, I ¥e. 54 £ 0. o’h 633 +0.03h 6.26 = 0.04c 5.98 +0.01d
| 7 ',.-'“ w(OM)/TOv ! P “ 19 6740, 76b 21870914 20.52 + 0:40ah 20.28 + 0.78b
..I . wg}:N)/g kg ¥ .-.—1 52 4 6‘1 lb 7 166+ 0.07ab 1.74 + 0.08a 1.77 + 0.04a
ey s w(TP)/g kg™ 0.59 + 0.03h iz 0.65 + 0.07b 0.77 + 0.05a 0.83 + 0.04a
w(TK)/g kg™ 20.74 + 0.49h 22.56 + 0.67a 21.69 + 0.78ab 21.78 + 0.91ab
o(AN)/mg kg™ 74.61 £ 5.07d 112.93 = 8.82b 93.31 = 3.57¢ 129.85 + 2.79
w(AP)/mg kg™ 60.19 + 9.76¢ 73.11 £ 6.95bc 82.68 + 4.25ab 93.16 + 5.19a

®(AK)/mg-kg™ 355.26 + 17.83¢

463.32 + 35.37ab 420.17 + 42.56b 521.97 £ 27.11a

D [FEAT R FENG F R IRTE P < 0. 05 KF 122 55 0 3%

2.2 TIEEWZHEME T

AR 0 B 5 B R O R T 99% , UL - A
K e 90 A R RRAR e RORE BR A S BEL RE R L
S ROH B e SERE A R ELTE AR . R 2 T B
A AR BRI AE I, 4 HE FURHE 7 F 5 (Chaol 15
HUFN Observed species $i§ %1 ) 5 G B IG5 34 0 1) 84

Z ¥V (Shannon 8 £ A1 Simpson 5 1) &2 & AF AR K
HaFe . 5 CKANPEA LE , % A 25 2 25 BRI L 3 L
T Z AR (X 32 5 B R 5 e AN D
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Table 2 Alpha diversity indexes of soil fungal community

A FR Chaol 5%k Observed species 18 % Shannon $§ % Simpson 5 £ 1%
CK 567.71 + 32.16b 564.63 +45.92b 6.96 + 0.20a 0.97 £ 0.01a 99.98 + 0.01a
HEELa 451.00 £ 20.73¢ 448.70 + 20.62¢ 5.93 + 0.26b 0.95 £ 0.02a 99.99 + 0.00a
H#AE3 a 400.41 £5.79¢ 398.67 +22.57¢ 5.81 + 0.86b 0.91 + 0.08ab 99.99 + 0.00a
HAES a 648.80 + 76.17a 641.90 + 26.10a 4.94 + 0.56¢ 0.83 + 0.04b 99.97 +0.01a

D [FEF] R E/NE G/ R IRTE P < 0. 05 K |28 5 3%
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Table 3 Relative abundance of dominant phyla of soil fungi in different continuous cropping years/%

i H CK BAET a BEfE3a EMES a
Ascomycota 54.04 £ 2.19¢ 49.98 +5.12¢ 76.02 +£2.51a 67.71 £ 5.20b
Mortierellomycota 1.92 £ 0.10¢ 26.60 + 5.96a 13.62 +2.32b 11.67 + 1.66b
Basidiomycota 5.04 +1.13a 3.12 £ 0.62b 1.01 £ 0.13¢c 1.89 + 0.61bc

D AT AR /NG 5 8RR TE P < 0. 05 K 122 57 i 3%
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PR T a FIEEAT 3 a B o 38 R 3L AR 0 28 A T 2240 Fh
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Table 4 Relative abundance of dominant genera of soil fungi in different continuous cropping years/%

i H CK HEAF 3a HEAF 5a
Mortierella 1.92 £ 0.10¢ 26.60 + 5.96a 13.62 +2.32b 11.67 + 1.66b
Fusarium 2.76 + 0.83¢ 6.45 + 1.18be 9.37 +2.18b 30.82 + 5.59a
Acremonium 5.14 £ 2.50b 4.55+2.67b 18.04 + 7.42a 6.19 + 2.86b
Penicillium 0.16 + 0.05b 10.66 + 2.85a 7.81 + 1.50a 0.30 + 0.06b
Staphylotrichum 9.54 + 0.55a 0.13 +0.02b 0.02 £ 0.01b 0.26 + 0.08b
Botryotrichum 0.10 £ 0.01b 1.29 £ 0.11b 7.15 +1.55a 0.47 +0.08b
Aspergillus 1.77 + 0.09h 0.31 + 0.04b 5.76 £ 1.58a 0.77 + 0.29b
Plectosphaerella 2.55+0.75a 1.70 + 0.47ab 047 +0.17¢ 1.37 £ 0.51be
Lophotrichus 0.05 +0.01b 1.99 + 0.34ab 3.37 £ 1.92a 0.61 +0.05b

DRATH ARG FHREFERAE P <0. 05K F FEF W E
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Table 6 Pearson’s rank correlation coefficients between soil fungal diversity index and environmental factors

ZFEPETE B pH oM TN TP TK AN AP AK
Chaol 0.347 -0.234 -0.019 -0.204 -0.406 -0.508 -0.140 -0.405
Observed species -0.230 -0.238 -0.007 0.121 -0.377 0.234 0.138 0.167
Shannon 0.649" -0.154 -0.463 -0.594" -0.443 -0.600" -0.584" -0.560
Simpson 0.564" 0.145 -0.290 -0.530 -0.368 -0.414 -0.430 -0.430

1)#3/R P <0.05
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