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High-throughput sequencing sevealed soil fungal communities under three terrace agrotypes on the loess plateau.
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and The Agri-environment in Northwest China, Ministry of Agriculture, College of Natural Resource and Environment,
Northwest A & F University, Yangling 712100, China). China Environmental Science, 2017,37(8): 3151~3158

Abstract: Deep understanding of soil fungal communities and their relationships with soil physicochemical properties is
of great importance for assessing soil fertility and environment effect, especially for terraces on the Loess Plateau. Soil
fungal community composition and diversity was analyzed using the Hiseq high-throughput sequencing technology. Three
typical crops soil (Corn field (CF), Apple field (AF) and Intercropping (apple and potatoes, IC) with similar terrace
construction were chosen as experimental sites on Loess Plateau. The results showed among three sites, the number of the
identified OTU ranged from 688 to 862 including 13 phylum, 87 class, 164 order, and the diversity index of the Chaol,
ACE, Shannon and Simpson were all high in AF and IC than in CF. Three most abundant fungal taxa were Ascomycota,
Basidiomycota and Zygomycota , with a highest relative abundance of Ascomycota found in IC, which mainly affected by
the content of soil TN and AK. Composition of soil fungi was different for application of organic manure under terrace
crop systems shifts soil fungi community composition by increased soil nutrient, and thus has potential to promote soil
fertility in terrace agricultural ecosystem.
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Table 1 The information of fertilization and planting life

Fk ﬁffﬂ}iﬂ %&H% ﬁ?iHEz %ﬁi}iﬂz Fift AR R
(thm”)  (thm’)  (thm®)  (t/hm’) (a)
BV N 0~22.5  75~240  60~210 0 1
R 0~75  270~500 195~350 115~375 >10
FE 52.5~75  141~316  256~321 262~300 1~7
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Fig.1 The information of sample sites
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Table 2 The basic physical and chemical properties of soil

P [RYESi
EXK R DEiE

pH {H 8.15+0.07a 8.02+0.03a 8.07£0.07ab
7 BD (g/em’) 1.27+0.06a 1.25+0.11a 1.18+0.12a
B SOC(g/kg) 7.29£0.67b 8.39+1.37ab 8.68+0.62a
A% TN(g/kg) 0.79+0.03b 0.9120.12ab 0.99+0.09a
¥ AR NH, ~N(mg/kg) 3.65+1.36a 0.33+0.19b 1.74+1.33ab
A% NO; -N(mg/kg) 12.06%3.30c 19.37+2.81b 30.42+3.02a
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Table 3 Characteristics of soil bacteria richne

ss and diversity indices under different crop types

ZZEST Raw PE 0.97
OTUs Chaol ACE shannon simpson
EWS 65929+4192a 688+170a 677+158a 698+142a 4.53+1.76a 0.84+0.18a
RS 65158+3773a 862+29a 845+16a 861+28a 6.16+0.11a 0.97+0.00a
[J1E 64123+19112a 860+202a 847+192a 872+208a 5.40+1.06a 0.91+0.07a
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Fig.2 Relative abundance of soil fungus in phyla and class under different crop types
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Table 4 The abundance of top 20spices of soil fungi

2RI M2 (%)
I # if E%S R Il 45
Ascomycota Archaeorhizomycetaceae Archaeorhizomyces sp. 0.03 0.06 0.06
Ascomycota Ascomycota Ascomycota sp. 5.15 4.48 3.71
Ascomycota Chaetomiaceae Humicolanigrescens 0.59 6.03 2.25
Ascomycota Cordycipitaceae Beauveriafelina 0.06 0.04 0.04
Ascomycota Dothideomycetes Dothideomycetes sp 0.15 0.04 0.04
Ascomycota Fusarium Fusariumoxysporum 1.15 0.63 2.38
Ascomycota Herpotrichiellaceae Herpotrichiellaceae sp 0.18 0.03 0.03
Ascomycota Hypocreales Hypocreales sp 2.05 4.99 1.58
Ascomycota Leohumicola Leohumicola sp 0.04 0.09 0.11
Ascomycota Myrothecium Myrotheciumtongaense 0.17 0.66 10.47
Ascomycota Myrothecium Myrothecium sp 5.17 0.45 0.28
Ascomycota Myrothecium Myrothecium sp. HKB28 2.90 1.04 0.15
Ascomycota Nectriaceae Fusariumcfdimerum 21535 0.18 4.06 13.63
Ascomycota Nectriaceae Nectriaceae sp 21.12 6.09 3.52
Ascomycota Plectosphaerellaceae Lectera longa 0.02 0.15 10.78
Ascomycota Sordariomycetes Sordariomycetes sp 0.55 1.58 1.77
Basidiomycota Agaricales Agaricales 0.52 1.17 0.20
Basidiomycota Clavariaceae Clavariaceaesp 0.06 0.01 0.01
Basidiomycota Hygrophoraceae Hygrocybeacutoconica 0.02 0.01 0.00

Zygomycota Motierellaceae Mortierella sp 11.55 13.25 6.82
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