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Effects of mixed sowing of different types of green manure on soil fungal
community structure and physicochemical properties
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Abstract: In order to clarify the effects of mixed sowing of different types of green manure on soil fungal community
structure and its main driving factors in Qinghai area, a comparative experiment of mixed sowing of common vetch and hairy

vetch (HV) , mixed sowing of common vetch and highland barley (HB) , mixed sowing of common vetch and rape (RS) and

" - single sowing control of common vetch (CK) was set up in
Fa B #1:2024-06-27

this study. The effects of mixed sowi f different types of
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WA K R H (CARS-22) green manure on soil basic physical and chemical proper-
VBB RSy s TAMR(1999-) | 51 2N A BB | 325 M+ ties, organic carbon components, fungal community diversi-
B AR S S A TIPS, (E-mail ) wll18356770029@ ty and composition were analyzed by metagenomic sequen-
163.com cing technology. The results showed that compared with

BIEE ¥, (E-mail) hanmei20061234@ sina.com CK, the soil organic carbon content increased by 10.84%
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under HV treatment, and the soil microbial biomass carbon content increased by 19.97% under RS treatment. The richness

(Chaol index) and diversity (Simpson index) of soil fungal communities in RS treatment were 36.42% and 11.59% higher

than those in CK, respectively. The mixed sowing of different types of green manure could also increase the richness of soil

fungal community composition. At the phylum level, the relative abundance of Mucoromycota and Basidiomycota in HB treat-

ment increased by 7.24% and 113.09% , respectively. The relative abundance of Chytridiomycota in RS treatment increased by

583.79%. Soil total carbon content and microbial biomass carbon content were significantly correlated with soil fungal commu-

nity structure, which were the main driving factors affecting soil fungal community structure and diversity. The results of this

study showed that green manure mixed sowing could better optimize soil environment and fungal community structure than

green manure monoculture.
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BB, SRAESE AL (10 H FA) G 8k, 1
F /NGB 2R e A A B 0 SR T T T
KATHEK , B FE K4 700 m*/hm® . A SCR
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Table 1 Green manure seeding rate of different treatments

R (kg/hm?)
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CK 225.0 0 0 0
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Table 2  Soil basic physical and chemical properties under different types of green manure mixed planting patterns

b FIRE(%) HHE(g/em’) pH A (g/ke) G (g/ke)
HY 14.48+1.43a 1.4320.04ab 8.32+0.12a 20.41x1.09b 1.2020.04a
HB 14.15+1.54a 1.40+0.03h 8.13£0.11h 20.730.27b 1.19+0.06a
RS 12.89+0.55a 1.38£0.05b 8.18+0.01ab 23.11+0.55a 1.19£0.04a
CK 13.29+1.72a 1.47£0.02a 8.26=0.07ab 20.1322.11b 1.1520.05a

HV HB RS .CK W3 1 ¥, [Fl—FEdRE 5 A F/NG F 53R Ab 3 8] 25 57 0 3 (P<0.05)
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Fig.1 Content of soil organic carbon components under different types of green manure mixed sowing modes
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Table 3 Soil fungal diversity index under different types of green

manure mixed planting patterns

Ab Chaol 5% Simpson 54k Shannoneve %1
HV 108.00+11.00b 3.56+0.13ab 0.76+0.02ab
HB 97.3329.07b 3.31x0.27b 0.72+0.04b
RS 132.33+4.73a 3.85+0.04a 0.79+0.01a
CK 97.00=7.81b 3.45+0.08b 0.75+0.01ab

HV HB ,RS.CK W3& 1 1, [F—FEHE 5 A F/NG 78k 3R A #i ]
Z5BE(P<0.05),

0.201 R=0.444, P=0.008
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Fig.2 Effects of different types of green manure mixed sowing
patterns on the principal component scores of soil fungal

communities
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Fig.3 Effects of different types of green manure mixed sowing
patterns on the relative abundance of fungal communi-

ties at the phylum level
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Fig.4 Effects of different types of green manure mixed sowing
patterns on the relative abundance of fungal communi-

ties at the genus level
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Fig.5 The phylogenetic diagram of soil fungal community and the histogram of fungal groups with significant differences under different

types of green manure mixed sowing patterns
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