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Effects of Different Agronomic Measures on the Structure and Function of Soil
Fungi Community in Tobacco Fields
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Abstract: In order to find out the effects of different agronomic measures such as herbicide, mulch and megathermal flame on soil
fungal community and function, high-throughput sequencing and FUNGuild were used to analyze the soil fungal community
structure and functional groups under different agronomic measures. There were seven treatments, including control (CK; no
herbicide, no mulching film and no megathermal flame treatment), apply herbicide + mulching film treatment (T1), apply herbicide
treatment (T2), mulching film treatment (T3), mulching film + mid-range firepower flame treatment (T4), mid-range firepower flame
treatment (T5) and high-grade firepower flame treatment (T6). The results showed that the soil fungi community was mainly
composed of Basidiomycea, Ascomycete and Mortierella. No significant effect on soil a diversity index was observed, but there was
significant difference in fungal genus abundance and fungal community structure between different agronomic measures. Compared
with the control, the abundance of pathotroph fungi was significantly reduced in the soil of mulching film treatment, mid-range
firepower flame treatment and high-range firepower flame treatment, in which the risk of fungal diseases in tobacco decreased. As
for the herbicide treatment, the risk of fungal diseases also decreased, but the reduction of saprotroph may lead to inhibited
decomposition of soil organic matter.
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1
1.1
2018—2019
pH 5.0 94.81 mg/kg
71.82 mg/kg 93.23 mg/kg
1 3
1 67 m?
1~2d
150
mL/667 m? 40% 30%
W& 10% 600~800
(3] 3
6 kPa 9 kPa
3~4 cm
1~2
87
1
Table 1 Agronomic measures of different treatments

Treatment  Specific agronomic measures
CK

T1
T2
T3
T4
TS
T6

50 mL
DNA
1.2
1.2.1 DNA Fast DNA
Spin Kit for Soil DNA (MP Bio-medicals,
USA) DNA ITSS5- 1737F

5'-GGAAGTAAAAGTCGTAACAAGG-3'
ITS2-2043R  5'-GCTGCGTTC-TTCATCGATGC- 3")

18S rRNA ITS1 PCR
HiSep
1.2.2 Barcode
PCR Hiseq
OTU
Alpha Beta
1.2.3 Microsoft Excel 2010
SPSS 21.0
Duncan

Dunnett’s T3

2
2.1
Alpha a
Ace  Chaol
Community richness
Simpson Shannon
Community diversity
Simpson Shannon Goods
coverage
2
Goods coverage
99%
Simpson

Shannon Ace  Chaol
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Table 2 The number of fungi richness and diversity under TOP10
different treatments
Chaol ACE (Basidiomycota) (Ascomycota)
Treatment Shannon Simpson Chaol ACE Goods coverage (M ortierell omycota) (Chytl’l di omycota)
CK 4.849abc 0.877ab 1115.7a 1159.4a  0.997a
Tl 4.142¢c  0.808b 917.3a 942.5a 0.997a (Rozenomycota) Zoopagomycota
T2 4.901abc 0.901ab 1079.3a 1117.2a  0.997a . .
T3 4.293bc  0.859ab 11762a  1072.2a  0.996a Neocallimastigomycota
T4 4.778abc 0.889ab 1055.6a 1096.9a  0.996a L.
T5 5.049ab 0.918a 987.9a 1016.52  0.997a Olpidiomycota Glomeromycota
T6 5.538a  0.937a 1156.7a 1176.8a  0.997a

p<0.05
Note: letters with different labels in the same column indicate significant
difference between groups p<0.05

2.2
Weight Unifrac PCoA
1 PC1
35.30% PC2
29.38%
65%
T1 3
T2 T6 T4 T5
T2 T6 T4 TS5
CK Ti1 T3
PCoA
PCoA-PCI vs PC2
LS &
oy T1
% o0 2° s T2
:-;_‘." . |4
. & TS
% Ie

0.5 0.0 0% Lo
PC1 (35.3%)

1 PCoA

Fig. 1 PCoA analysis of soil fungal communities under
different treatments
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Fig. 2 Relative abundance of soil fungal under different
agronomic measures in phylum level TOP10
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Fig. 3 Relative abundance of soil dominant fungi under different treatments in genus level
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Fig. 4 Trophic mode of soil fungi under different treatments in vigorous period of tobacco
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