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Abstract: [Objective] To clarify the domestication characteristics and resistant mechanism of
wild watermelon plants and provide a theoretical basis and technical support for building a new
evaluation system for watermelon breeding and developing beneficial microorganisms, we
compared the endophytic microbial community structure in roots between wild and cultivated
watermelon varieties. [Methods] High-throughput sequencing was employed to reveal the
community structures of endophytic microorganisms (bacteria and fungi) in the roots of wild
and cultivated watermelon varieties. [Results] The phyla and genera of endophytic bacteria and
fungi in the roots were significantly different between wild and cultivated watermelon varieties.
The roots of wild watermelon varieties had significantly higher relative abundance of
Nocardioides and Microbacterium than those of cultivated watermelon varieties. Actinoplanes,
Mycobacterium, Lechevalieria, Amycolatopsis, Bradyrhizobium, and Rhodococcus were the
special dominant endophytic bacterial genera in the roots of wild watermelon varieties. The
relative abundance of unclassified o Chaetothyriale in the roots of wild watermelon varieties
was  significantly  higher  than that in  cultivated  watermelon  varieties.
unclassified o Chaetothyriales, Preussia, and unclassified f Microascaceae were the
dominant endophytic fungi specific to wild watermelon varieties. [Conclusion] The beneficial
bacteria, such as Nocardioides, Microbacterium, and Rhodococcus, which were capable of
fixing nitrogen, solubilizing phosphorus, secreting siderophores, and producing bioactive
substances and antibiotics, and the growth hormone-producing fungi, such as Preussia, were
lost in the roots of cultivated watermelon varieties after the domestication of wild watermelon.
Therefore, it can be concluded that parts of endophytic microorganisms in the roots disappear
during the domestication process of watermelon varieties, which is a major reason for the weak
resistance of cultivated watermelon varieties to stresses. In addition, the bacterial genera such
as Nocardioides, Microbacterium, and Rhodococcus and the fungal genus Preussia can be

P4 actamicro@im.ac.cn, 7 010-64807516



WS S5 | UEW2ER, 2024, 64(10)

3871

taken as the candidate microbial resources for enhancing watermelon resistance.
Keywords: wild watermelon varieties; high-throughput sequencing; endophytic microorganisms;

root
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JIAR RN AEMET 1R 7 ASEXTFEE G
KT 1%), 5N H (] (Proteobacteria) . %
BR I"J (Myxococcota) . it £k I
(Actinobacteria), JERERE | J(Firmicutes)., ZgJi4%
I ](Chloroflexi). 04T 1] (Bacteroidetes), 1%
JNE ] (Bdellovibrionota), #HAT]4325KF |,
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Taxonomic statistics of endophytic bacteria in roots between wild and cultivated watermelon varieties

FE b il i H e & il OTUs
Samples Phylum Class Order Family Genus Species
LS PINGE)) Y1 27 63 152 265 519 902 1908
Wild watermelon varieties Y2 26 67 167 281 531 933 2169
Y3 28 70 170 299 580 1031 2323
JA3T Total 29 82 202 351 713 1322 3548
LRV IN(ZP) Y8 27 60 152 280 533 931 1986
Cultivated watermelon Y9 28 68 158 282 530 959 2128
varieties Y10 29 68 161 275 529 943 2061
&1 Total 32 79 186 335 675 1264 3421
41t Sum 32 92 220 390 811 1535 4 660

*2 FEMBEMARARNEMEER o ZHMEEER

Table 2 Alpha diversity of endophytic bacteria in roots between wild and cultivated watermelon varieties

F ity Shannon 6§44  Simpson 54K
Samples Shannon index  Simpson index
Ligesy Y1 4.91+0.17a 0.02+0.01a
Wild watermelon Y2 4.86+0.38a 0.04+0.04a
varieties Y3 4.88+0.40a 0.03+0.02a
i Y8  4.17+0.88a 0.06+0.05a
Cultivated Y9 4.88+0.23a 0.02+0.01a
watermelon Y10 4.80+0.46a 0.02+0.01a

varieties

ACE #8% Chaol 5% bk

ACE index Chaol index Coverage rate (%)
1218.56+139.07a 1211.74+127.35a  99.67

1 343.14+53.53a 1322.01+42.18a  99.61

1 446.08+37.97a 1436.95+£36.75a  99.58
1227.23+£270.93a 1 196.25+£276.56a 99.56
1362.91+95.42a 1351.31+72.87a  99.58
1294.15+288.87a 1276.34+289.89a 99.61

[l — B AN ) /NG 7 7R A ) S B P IV 1] 22 57 {2 25 (P<0.05)

Different lowercase letters in the same column indicate significant differences between different types of watermelon (P<0.05).
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Figure 1  Compositions of endophytic bacterial
communities in roots between wild and cultivated
watermelon varieties. YS: Wild watermelon varieties;
ZP: Cultivated watermelon varieties. The same as
below.
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Figure 2 Proportions (A) and Wilcoxon rank-sum test (B) of endophytic bacteria in roots between wild and

cultivated watermelon varieties at phylum level.
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Figure 3 Proportions (A) and Wilcoxon rank-sum test (B) of endophytic bacteria in roots between wild and

cultivated watermelon varieties at genus level.
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Figure 4 LEfSe analysis of endophytic bacteria in roots between wild and cultivated watermelon varieties.
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Figure 5 Prediction of BugBase phenotypes of endophytic bacteria in roots between wild and cultivated

watermelon varieties.
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Figure 6 Prediction of functional genes in roots between wild and cultivated watermelon varieties. A:
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®3 HEMBEMANMMREALERS XS TR

Table 3 Taxonomic statistics of endophytic fungi in roots between wild and cultivated watermelon varieties

G Il 4 H B & Fif OTUs
Samples Phylum  Class Order Family  Genus Species
LS PINGE)) Y1 7 17 34 58 69 85 164
Wild watermelon varieties Y2 7 19 42 70 91 108 207
Y3 9 20 34 57 72 100 213
AT Total 9 24 53 97 136 183 412
ARIERIPEIN(ZP) Y8 7 16 38 65 92 111 226
Cultivated watermelon varieties yg 7 19 38 64 95 120 266
Y10 7 18 39 63 84 99 181
B3t Total 8 24 54 101 159 202 465
411 Sum 10 29 67 127 204 278 662

M. 5NAEARE YRR a8 R, BPAET
JRAR R PN A BLA, BRI M528540, H
B JE . A OTU 432K F 80 E 3R T4
S5y LIPS
222 HEMBEMAETIRAANEEEN o %
FEMEST AT

M 4 ATH, HRE 2% Shannon Fl
Simpson, U} 35 JEHE%4L ACE #1 Chaol 7E¥FA:
FER I PH TR 2R 2 (8] 1 T 2 35 25 7:(P>0.05), &
HHY 5 A RO 3 A G IR 28 I8 A LT 1 2 AR 1 A
FEEWAFIEREZES

A, BT OTU JK-F-##4T PLS-DA 73 #r & 31,

P A R R P TR 22 N A LB RIS A0 A TS
MR, [FFEAELEATT SR, RBHF AR Ak R
FIPG TIAR 3R N A LR VR 2450 22 5 B 2 (BT 7).
223 HEMBEMATNRANEEEREH
R 53 4

11 8 BRI, 103 280KF, BF A FIARR G Al oY
JIR R AN AETTEA 3 DX FEE G
FERTF 1%), 40908 FHER T ] (Ascomycota) . A
4125 B B (unclassified k  Fungi) DL & H F 14
Il (Basidiomycota) . Wt 4b , < 4 R[]
(Ol pidiomycota) KL [ /2 A 15 A 1 AR 2 4547 1)
I ER T2,

*4 FEMBEMATRAANEEER o ZHESH

Table 4 Alpha diversity of endophytic fungi in roots between wild and cultivated watermelon varieties

FE iy Shannon 5 %% Simpson 5 %X ACE 854 Chaol 5% HER

Samples Shannon index Simpson index ACE index Chaol index Coverage rate (%)
B Yl  1.47+0.57a 0.49+0.18a 84.66+9.69a 86.42+10.14a  99.99

Wild watermelonyy 1 76+0.54a 0.36+0.06a 98.08+28.84a 97.68+29.04a  99.99

varieties Y3 1.69+0.33a 0.47+0.14a 104.5718.00a 104.07+18.13a 99.99

bk Y8  1.62+0.96a 0.38+0.35a 109.34+53.31a 110.03+£53.60a  99.98

Cultivated Y9  2.17+0.47a 0.20+0.07a 128.63+47.21a 131.08+50.65a  99.98

watermelon —y 10 3500 63, 0.51+0.24a 93.17426.72a 93.47427.78a  99.99

varieties

[l — B AN [l /NG 7 7R A ) S B P IV 1] 22 57 {2 25 (P<0.05)

Different lowercase letters in the same columns indicate significant differences among different types of watermelon (P<0.05).
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PLS-DA on OTU level
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Figure 7  Compositions of endophytic fungal
communities in roots between wild and cultivated
watermelon varieties.
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Figure 8 Proportions (A) and Wilcoxon rank-sum test (B) of endophytic fungi in roots between wild and

cultivated watermelon varieties at phylum level.
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Figure 9 Proportions (A) and Wilcoxon rank-sum test (B) of endophytic fungi in roots between wild and
cultivated watermelon varieties at genus lever.
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