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Abstract: Crop-soil microorganism interactions and feedback are critical to soil health and crop production. The aim of this study was to clarify the difference in soil fungal
communities under diversified rotations of wheat and different crops in the North China Plain and to provide a theoretical basis for the construction and optimization of ecological
sustainable planting systems. The soil fungal community abundance, composition, and diversity of continuous winter wheat-summer maize M, winter wheat-summer peanut
(summer maize) PM, and winter wheat-summer soybean ( summer maize) SM treatments were studied using real-time quantitative PCR and high-throughput sequencing
technology. The results showed that, compared with those of the continuous winter wheat-summer maize treatment, the peanut rotation treatment PM2 and soybean rotation
treatment SM2 significantly reduced soil fungal ITS sequence copy numbers (P <0.05) ; there was no significant difference in soil fungal ITS sequence copy numbers between
other rotation treatments and those of the control (P >0.05). Rotation treatments with peanut or soybean increased soil fungal community richness ( Chaol and ACE indices)
and diversity ( Shannon and InvSimson indices ), in which the community richness of all rotation treatments and the community diversity of SM1/SM2 treatments varied
significantly (P <0.03). The result of non-metric multidimensional scaling (NMDS) analysis showed that the soil fungal community among different rotation crops were
obviously separated. The rotation crops significantly affected soil fungal community structure (PERMANOVA: r* =0.350, P =0.001; ANOSIM: r =0.478, P =0.001).
Ascomycota (73.67%-85.48% ) was the dominant phylum, whereas Sordariomycetes (30.53%-48.19% ) and Eurotiomycetes ( 11.12%-31.19% ) were the dominant
classes of the fungal communities of sandy-loam fluvo-aquic soil in the North China Plain. There were significantly different taxa of soil fungal communities in different
rotations. Potential pathogens such as Neocosmospora, Plectosphaerella, and Gibellulopsis were significantly enriched in the rotations of winter wheat-summer peanut ( summer
maize) , whereas potential beneficial fungi such as Penicillium and Zopfiella were significantly enriched in the rotations of winter wheat-summer soybean ( summer maize ).
Compared with that under the continuous winter wheat-summer maize treatment, rotations with peanut or soybean increased the relative abundance of pathotroph, pathotroph-
symbiotroph, and saprotroph-symbiotroph fungi and decreased the relative abundance of saprotroph fungi. The soil fungal community richness and structure were significantly
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related to soil organic carbon and available nutrients, and the Shannon diversity index was significantly related to soil mineral nitrogen and available phosphorus. In summary,

on the basis of continuous winter wheat-summer maize rotation in the North China Plain, adding summer peanut or summer soybean instead of summer maize for rotations with

different interval years could increase the richness and diversity of soil fungal communities and significantly change soil fungal community structure. In particular, summer

soybean as the preceding crop had a positive effect on the enrichment of potential beneficial fungi.

Key words: crop rotation; soil; fungal community; ITS sequence; microbial diversity
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in different crop rotations
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Fig. 2 Rarefaction curves of fungal community based Good’s coverage and Shannon index
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a2,
&S

B, P<0.05,%2). Z/NE-BAE(HER) L
INFE-HR G (K ) b B ) 4 98 B B VR 2Rk
(Shannon F5%F1 InvSimpson 545 ) 5 XF B AH LA
B, Hor SM1 T SM2 Ab R X B L 2 Sk
IKF-(P <0.05) . FeAFE A6 A SR B2 A [R] A A I
Ab PRI+ R R B AR 2 KA
JKF-(P >0.05).

x2

TEBEEONLBERHE o SHMED

Table 2 The « diversity of soil fungal community

in different crop rotations

Kb Chaol #8%t ACE #8%¢  Shannon $5%% InvSimpson FEE
M 485b 491b 3.89b 17.33b
PM1 624a 625a 4.23ab 27.78ab
PM2 606a 598a 4.24ab 24.15ab
PM3 600a 588a 4.12ab 25.29ab
SM1 635a 635a 4.45a 40. 03a
SM2 615a 614a 4. 54a 39. 19a
SM3 603a 602a 4.15ab 23. 89ab

D) [FF AR A Iﬂ/l\§$ﬁ?%i<4¢ﬁfﬁ]£%itbﬁ%7k¥(P <0.05)
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%Kk F (PERMANOVA: 7 = 0.350, P = 0.001;

ANOSIM: r=0.478, P=0.001).
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Fig. 3 Non-metric multidimensional scaling ( NMDS) analysis

of soil fungal community structure in different crop rotations
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Fig. 4  Soil fungal community compositions in different

crop rotations at phylum level
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in different crop rotations
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Table 3 Pearson correlation coefficients between abundance, a diversity indices of soil fungal community, soil organic carbon, and available nutrients

e FLIE ITS JF50$2 DL Chaol $8%¢ ACE 5% Shannon $5%% InvSimpson EiEE i
PERTIR 3 0.337 —-0.490 " -0.491 " -0.287 -0.122
TeHLAE 0.044 -0.675* -0.670* -0.438" -0.313
EEp e -0.178 0. 608 ** 0. 603 ** 0.489* 0. 389
A 0.011 -0.619* -0. 607 ** -0.216 -0.126

1) *FIR0.05 K WAL,  FIR 0. 01 KT E2EAHK

x4 ITHEREREEMSIEFIBNELFSN
Mantel test #8515
Table 4 Mantel test correlations between soil fungal community

structure, soil organic carbon, and available nutrients

+ ek r{H P1A
F Bl 0. 367 0. 004
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