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Characteristics and influencing factors of fungal community in rhizo-

sphere soil of root rot Cucumis melo

Gong Chunlei', Cheng Yuanqin', Wang Haibo’, Liu Kui’, Wang Haoji’, Guan Huilin', Xu Wumei'

(1. Yunnan Provincial Observation and Research Station of Soil Degradation and Restoration for Cultivating Plateau Traditional Chi-
nese Medicinal Plants, Yunnan Normal University, Kunming 650500, Yunnan, China; 2. Comprehensive Planting Service Center of Tong-
hai County, Tonghai 652799, Yunnan, China, 3. College of Agronomy, Chuxiong Normal University, Chuxiong 675000, Yunnan, China)
Abstract: To elucidate the fungal community characteristics in the rhizosphere soil of root rot Cucumis melo and its influ-
encing factors, and to provide a theoretical basis for the prevention and control of root rot disease, this study collected
healthy and root rot C. melo rhizosphere soil from the facility cultivation base in Tonghai county, Yuxi city, Yunnan prov-
ince. The physicochemical properties and enzymatic activities were measured, and high-throughput sequencing technolo-
gy was used to quantitatively analyze the composition and diversity of soil fungal community. The results showed that
compared with the healthy group, the root rot group displayed significantly increased soil pH, electrical conductivity, or-
ganic matter content, and ammonium nitrogen content, while the content of available phosphorus and potassium, as well
as the activities of urease, catalase, and protease were reduced. The fungal community structures in the rhizosphere soil of
the root rot and healthy group were clearly differentiated. Furthermore, the relative abundance of potential pathogenic fun-
gi, such as Fusarium, Plectosphaerella, Byssochlamys, and Humicola, was significantly increased in the root rot group.
Functional predictions of the fungal community indicated that the relative abundance of plant pathogens in the root rot
group was 41.69%, which was significant higher than the healthy group. RDA analysis revealed that the relative abun-
dance of potential pathogenic fungi was positively correlation with soil pH, EC value, organic matter content, and ammo-
nium nitrogen content, and negatively correlated with available phosphorus, available potassium, nitrate nitrogen content,

and the activities of urease and catalase. In summary, soil salinization, nutrient imbalance, reduced enzymatic activity, in-
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creased relative abundance of pathogenic fungi, and the reduction of beneficial fungi in the facility cultivation environ-

ment may all contribute to the occurrence of root rot disease in C. melo. This study provides a scientific basis for reveal-

ing the ecological mechanisms of this disease and developing prevention and control measures.

Key words: Cucumis melo; Root rot disease; High-throughput sequencing; Fungal community; Functional prediction
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Table 1 Rhizosphere soil physicochemical properties and
enzyme activities of healthy and root rot C. melo

fiibr e e R4

Index JK GF

pH 6.88+£0.03 b 7.39+0.04 a
EC/(mS-cm™) 0.73£0.05 b 1.30£0.12 a
w(OMD/% 4.4240.12 b 5.63+0.09 a
w(NH,-N)/(mg-kg™") 7.98+0.65 b 19.09+1.08 a

w(NO; -N)/(mg-kg™")
w(AP)/(mg-kg™")
w(AK)/(mg-kg")

117.4842.70 a
223.52+15.12 a
1 034.76+33.55 a

109.11£7.23 a
166.15+7.53 b
857.64+21.26 b

SUE 314 SUE activity/(mg-g") 7.29+0.70 a 4.56+0.22 b
CAT 751 CAT activity/(mg-g™") 7.43+0.34 a 5.77+0.54 b
SPE i#% % SPE activity/(mg- g") 37.89+2.54a  12.94+3.14b

E: A AT A RN PR R 0.05 K FEREE. KRR
@Rl GF R E4l. T

Note: Different lowercase letters in the same row indicate signifi-
cant difference at 0.05 level. JK indicates the healthy group, and GF in-

dicates the root rot group. The same below.
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Fig. 1 Fungal relative abundance in the rhizosphere soil of healthy and root rot C. melo at phylum level

GF

W #i J8 Cladosporium

< 1.8 *
Mng
g
IO o 06 —[_
= =Y
e 1
5
& 0.0
JK GF
Wk I 8 Fusarium
<12 *
3
f=}
Mgg -T
# 5 L
ok
24
£
o
2 0
JK GF
J& i 5 )@ Humicola
215 &
T
$§10 oL
=
Fles
g2 5
=
£ o
JK GF

Hx

Relative abundance/%

iEPE

Relative abundance/%

AR 2 B

Relative abundance/%

W RIRAE 0.05 AKFEREE . T

Note: * indicates significant difference at 0.05 level. The same below.

B A Others

B EZ (] Mucoromycota

B ZE % |7] Blastocladiomycota

WK ] Glomeromycota

W72 # ] Olpidiomycota

B 325§ [ Chytridiomycota
#7457 Mortierellomycota

41714 1] Basidiomycota

B %2471 Rozellomycota

H-7ZER ] Ascomycota

Wit J8 Mortierella
6 *
4
2
0
JK GF
22X %3 )& Byssochlamys
1.2 ES
08 1
0.4
0.0
JK GF
i fJE Arthrobotrys
7.5 *
5.0 T’
1 1
0.0 JK GF

RSREHMRRTIRE KRR ERLFNENEE

Fig. 2 Relative abundance of representative fungi in the rhizosphere soil of healthy and root rot C. melo at genus level

R2 BRSREHEIRRIIRERERE o ZHMER
Table 2 « diversity index of fungal communities in the rhizosphere soil of healthy and root rot C. melo
paeitl OTU & [Z4R %L ACE 541 Chaol f5%1 R E Z R
Groups OTU richness index ACE index Chaol index Phylogenetic diversity index
JK 686.83+£35.44 1539.78+137.25 1241.60+76.39 223.24+26.66
GF 667.07£16.32 1247.71+98.50 1 044.36+51.19 192.00+6.23
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Fig. 3 Differentiation characteristics of fungal communities in rhizosphere soil of healthy and root rot C. melo based on
UPGMA cluster analysis and ANOSIM analysis
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Fig. 5 Differentiation characteristics of fungal communities in rhizosphere soil of healthy and root rot C. melo and its
influencing factors based on RDA analysis
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Fig. 6 Classified prediction of fungal community function in the rhizosphere soil of healthy and root rot C. melo
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Fig. 7 Co-occurrence network of fungal communities in the rhizosphere soil of healthy and root rot C. melo
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Table 3 Key parameters of the co-occurrence network of
fungal communities in the rhizosphere soil of C. melo

F IS Key parameters 4L JK MRS 41 GF

7 11 Node 380 149
21 Edge 1498 215
IEAHZE 5 L Positive correlation proportion/%  95.31 70.22
HAA S d7 b Negative correlation proportion/% — 4.72 29.83
“FH41E Average degree 7.88 2.88
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