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Figure 2. Field design and sampling method.
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guilds/app.php)iE 175347 o
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Alpha 2 11 45 5060 45 S ) F - B2 Y
ACE F Chaol #5 %01 e Wy Z A4 ) Simpson
1 Shannon 544, ACE Hl Chaol FU{E K, )i
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HFREE T T R ZE5C TR N (Sordariomycetes) | JBE BE
& 4 (Dothideomycets) . 7% & 2N (Leotiomcets)
HUHE B 20 (Eurotiomcetes) S A8 T8 ] H 4 <0 T 4K
(Agaricomycets) TR H-4 (Tremellomycets) . ik
6 AL I I AEXT R (CK) R ARXT B 5 41.05%, ¥
SEAE TS 4R 2 49.49%—74.73% 38 Kl =464+,
JEE A AN FE ARG BN, R R . AL R
FLA A X 2 BB R . o, i BTie
FH (MD2) FH A H5 f: 1 101348 FH (LD3) 3 531 il 88 24 A7 24
FREHE T 23.69%F1 24.45% ; /NE B 4 K g 15
YR HI(SD2 . SD3)fifi il 1 P 44 1< oA 40 A % =F i 2
1 9.33%-16.38%; F-HAFIMEIA H(SD1. SD3)
A FRAF AR HE AN FE REHE R T 5.73% A1 5.94% . LA 5K
I b B 1] 22 S 12735 3] {35 UK K- (P<0.05) (8] 3-B)s

F1. ERBRKEHESTHRAEFENER OTU & o ZHMEEL

Table 1. Feed rape biomass with OTU and a diversity index of soil fungal community

Treatment Feed rape biomass/(kg/hm*) OTU Chao 1 ACE Simpson Shannon Grain yield/(kg/hm?)
CK - 678a 726.4a 748.2a 0.93a 5.81a 5137.7de
SD1 793.7¢c 478b  518.5bc 521.9bc 0.96a 6.10a 4830.5f
SD2 794.5¢ 435b 448.5bc 444 .9bc 0.94a 5.80a 4576.5g
SD3 815.2¢ 477b 485.1bc 486.2bc 0.94a 5.87a 4928.7ef
MD1 1367.4b 423b 430.4c 428.9¢ 0.92a 5.30a 5503.6b
MD2 1379.0b 506b 506.0bc 507.1bc 0.96a 6.07a 5706.4a
MD3 1388.8b 418b 434.1c 442.7¢c 0.90a 5.11a 5337.3¢c
LD1 1866.47a 506b 506.3bc 509.0bc 0.96a 6.00a 5213.6d
LD2 1854.3a 547b 581.1b 583.3b 0.96a 6.18a 5211.7d
LD3 1938.7a 528b 528.4bc 532.1bc 0.94a 5.80a 5107.8¢

Lowercase letters in the same column indicate significant differences among treatments, P<0.05.

http://journals.im.ac.cn/actamicrocn
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Figure 3.
treatments.

X [T KA E R BIARDOT R BE A TR G A A B
FHER 1(Ascomycota) 5T | (Basidiomycota),
Cercozoa Y5 Cilliophora ¥ & i & 1 # %,
R4y %1k 0.64 F1 0.69 (P<0.05); ¥4I
(Zygomycota) 5 i W '] (Chytridiomycota) W ‘2. 2
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Relative abundance of soil fungi community at phylum (A) and class (B) levels under different

ST (B 5-A), K BURDRE AL X IR (CKOAE Y 1Y
10 MAEFR A PIRSE: Hrp CK 5/0MELR T (S)
3 ANiA HUAL R g —2 R RO Ak B
Bh—F, NI LR RE, Z/5E
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P, B R TR &b, (R R
%5 )8 (Gibbeella) . Heteroplacidium At T %5 & 7K ¥

IR AR HE AR, DERER
(Chaetomium) . 5 5 [ J& (Penicillium) . F T
J& (Acremonium) . fH4H T J& (Ceratobasidium)Fl
W%+ J& (Bullera) WA X F 855 ; LD1 A LD2
Qb B IR %5 1 )& (Gibbeella) . Heteroplacidium .
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Correlation analysis of soil fungi on phyla (A) and class (B) level.
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Figure 5. The heatmap (A) and correlation analysis (B) of relative abundance of top 20 soil fungi communities

at genus-level in differernt treatments.
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Effect of forage rape green manure returning to field on soil
fungal community in winter wheat field

Jin Li", Xijaoxiao Yang'’, Wenping Yang?, Wenguang Li', Doudou Jing',
Zhenping Yang'", Zhiqiang Gao'

" College of Agriculture, Shanxi Agriculture University, Taigu 030801, Shanxi Province, China
? College of Life Sciences, North China University of Science and Technology, Tangshan 063210, Hebei Province, China

Abstract: [Objective] From the perspective of the soil fungal community, we explored the effect of forage rape in
winter wheat-summer forage rape multiple cropping model as green manure returning to field on soil fertility.
[Methods] We used the conventional winter wheat-summer maize multiple cropping model as the control(CK), and
used Illumina Miseq high-throughput sequencing technology, to investigate the effect of the different sowing rates
of rapeseed (S: small seeding rate, 7.5 kg/hm?; M: medium seeding rate, 15 kg/hm’; L: large seeding rate,
22.5 kg/hm?) and returning to the field (D1: September 10; D2: September 20; D3: September 30) on the abundance
and community structure of soil fungal. [Results] Our results showed that compared with the control, with the
increase of rape seeding rate, the returning biomass increased significantly, the wheat yield increased firstly and
then decreased. We could get the highest wheat yield when rape was planted at 15 kg/hm” and returned on
September 20. In addition, the amount of sowing increased, and the time of returning to the field should be
advanced. Forage rape as green manure returning to field significantly influenced soil fungal Operational
Taxonomic Unit numbers and richness indices (ACE and Chaol). Also, we find that in terms of fungal community
composition, the dominant flora at the phylum level mainly includes Ascomycota, Basidiomycota, Zygomycota, and
Chytridiomycota. At the level of class classification, the proportion of dominant fungi in forage rape returning to
the field increased compared with the control. The function prediction results show that saprotroph is the main
trophic mode of soil fungi, accounting for 41.32%-50.72%; and the facultative functional group increases to
30.05%—40.10% after returning to the field. At the same time, the abundance of beneficial biocontrol fungi such as
Mortierella, Cephalosporium, Chaetomium and Penicillium was significantly increased. [Conclusion] In wheat arid
areas of South Shanxi Province, popularizing the forage rape return to the field was beneficial to improve the soil
fungal community structure. Under the condition of this experiment, the best method was to plant rapeseed with a

medium sowing rate and return to field on September 20.

Keywords: forage rape, green manure, soil fungal community, high-throughput sequencing, FUNGuild
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