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Analysis of genetic diversity in agronomic traits of 22 melon varieties
TANG Weihua', SUN Pengpeng', CHEN Liyong’, ZHANG Geng', QIU Bangbang', FAN Siyan’, MA
Zhihu'

(1. Jiangsu Vocational College of Agriculture and Forestry/Engineering and Technical Center for Jiangsu Modern Horticulture, Jurong
212400, Jiangsu, China; 2. Qingdao Agricultural Technology Extension Center, Qingdao 266071, Shandong, China; 3. Jiangsu Da-
zhuang Agricultural Technology Development Co., Ltd., Pizhou 221300, Jiangsu, China; 4. Zhenjiang Institute of Agricultural Sciences
in Hilly Area of Jiangsu Province, Jurong 212400, Jiangsu, China)

Abstract: To investigate the genetic variation in agronomic traits of melon germplasm resources, screen high- quality
germplasm, as well as offer a reference basis for gene mining and germplasm innovation, this study systematically evaluat-
ed 19 main agronomic traits using 22 cultivated varieties as test materials, and conducted variability, correlation, principal
component, and cluster analyses. The results showed that the coefficient of variation for the major agronomic traits of 22
melon varieties ranged from 0.19% to 36.20%, with the highest variation observed in the node of the female flower
(36.20%), followed by the node of the male flower(32.63%). Correlations were widely observed among the agronomic
traits, with a significant positive correlation between the sugar content of the melon heart and the sugar content of the mel-
on flesh, and single fruit mass exhibiting significant positive correlations with fruit diameter, fruit length, flesh thickness,
and seed cavity length. Principal component analysis categorized the 19 traits into several components, with the first 3
principal components cumulatively explaining 60.798 81% of the total variation. The first principal component included
plant height, male and female node positions, fruit length, and seed cavity length. The second principal component includ-
ed fruit diameter, flesh thickness, and single fruit mass. The third principal component included chlorophyll content and

leaf nitrogen content. Cluster analysis at a genetic distance of 0.005 grouped the 22 materials into three groups. The first
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group mainly consisted of medium- to- large sized, white skinned, netted melon varieties. The second group inclued

large-fruited, yellow-skinned varieties. The third group comprised medium-fruited, green-skinned, yellow-fleshed netted

melon varieties. Most of the materials within each group exhibited distinct phenotypic characteristics, demonstrating sig-

nificant breeding potential.

Key words: Melon; Germplasm resource; Agronomic trait; Genetic diversity
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Table 1 The information of 22 melon varieties

Iz LY LBy b YR KH ETRc] AL R A RIS et

No. Variety name Variety origin Type No. Variety name Variety origin Type
U BEERE I A 2 WEAE=S L6 A
Zhentiancuiyu Zhenjiang, Jiangsu Hybrid Xiboluotuo No. 2 Shanghai Hybrid
2 s L HAH 13 IS it IR
Milii Shanghai Hybrid Bimei Shanghai Hybrid
3 B ILAF L I 14 B BDL TLAFHL IR
Zhentianteyi Zhenjiang, Jiangsu Hybrid Zhentianyangguang  Zhenjiang, Jiangsu Hybrid
4 EEE AT S 15 BTN AT A
Zhentianliuxiang Zhenjiang, Jiangsu Hybrid Jiamicui Zhenjiang, Jiangsu Hybrid
s b YLIRBT IR 16 Peki Ll SR
Zhentianxiaoha ~ Zhenjiang, Jiangsu Hybrid Kula Shanghai Hybrid
6 muE T HACHH 17 % AT A
Cuiruyi Zhenjiang, Jiangsu Hybrid Baifumei Zhenjiang, Jiangsu Hybrid
7 T e SR 18 Wi TLAF BT SR
Madelin Beijing Hybrid Cuimei Zhenjiang, Jiangsu Hybrid
8 #4806 it i 19 # % 867 ity ARACT
Mitu 806 Shanghai Hybrid Mitu 867 Shanghai Hybrid
9 I 2 5 Jexm AR A 20 B A VLT AR A
Madelin No. 2 Beijing Hybrid Zhentian 53 Zhenjiang, Jiangsu Hybrid
10 SREVIYN kit AT H 21 g oAt i AT
Baiselianren Shanghai Hybrid Gulaba Shanghai Hybrid
11 kg i AT 22 e 457 i 2R A
Bege Shanghai Hybrid Palisi Shanghai Hybrid
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Table 2 19 agronomic traits and variation degree of melon cultivated varieties
[E2N ICON] e/ ME P Wz T35 22 PR 22 A R
Trait Max Min Mean R MD SD CVI%
¥k PH/cm 150.00 43.00 104.92 107.00 18.17 22.57 21.51
254 SD/mm 9.94 5.06 7.11 4.88 0.60 0.80 11.33
Y4 SN 18.00 7.00 13.07 11.00 1.74 227 17.33
K I /em 15.50 3.50 6.37 12.00 1.44 1.98 31.09
HELEIH MP/CH-H) (Month-Day) 5.20 5.12 5.18 0.08 0.01 0.01 0.19
HEAETT AL MFS 9.00 2.00 4.96 7.00 1.27 1.62 32.63
WEAE I FP/(H -H ) (Month-Day) 5.29 5.17 5.24 0.12 0.02 0.02 0.38
MEAESTAL FFS 9.00 2.00 423 7.00 1.24 1.53 36.20
4% R i CC/SPAD 60.60 29.50 46.38 31.10 4.83 6.19 13.35
wOH HZOLNC/(mg-g") 4.80 2.60 3.82 2.20 0.33 0.43 11.15
R4 FD/em 15.21 11.00 13.01 421 0.74 0.90 6.92
5942 PLD/cm 23.40 11.90 15.53 11.50 1.95 245 15.78
HLAJEE FPT/cm 7.00 2.30 3.61 4.70 0.38 0.54 14.98
FilE1E SCLD/em 17.00 7.00 10.30 10.00 1.69 2.17 21.11
A4 SCTD/em 8.00 4.10 591 3.90 0.50 0.64 10.84
wORBIA] M [ E D MHSSC/% 14.90 420 8.76 10.70 1.89 233 26.64
wOR AT [ ) MPSSC/% 10.70 3.70 6.19 7.00 1.28 1.60 25.86
LU 2 SMW/g 2.18 0.79 1.35 1.39 0.23 0.28 20.78
JRSAE E MH/(kg-em™) 8.80 5.60 7.12 3.20 0.50 0.66 9.28
¥k PH 0. 80 0.65 0. 68 50. 48 1.0
Z5H SD 0 0.8
TSN , 0. 73
FIEACE IL |Gk 0.6
HEAES MP ® 0. 42
HEAEF R MFS |0 0. 67 0.79  0.82 L o4
HEAERA FP 0. 420. 240. 55 )
Mete it FES (6P 4P & 0. 420. 39 L 02
ML & CC g 1.00
W& A LNC L L - 0.0
sk D (@) 1) 0.87 0.720
RELYHEPLD | P 4 0.95 0. 72 -02
RS L FPT e S y 4 0. 67
M= 1E SCLD |3 , 0 / 0.63 —04
Pt : SCTD |y &
JIBIAT 5 b 6 F 44 it MHSSC Qe 0.86 06
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0T B SMW (™ Py rry. il
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Fig. 1 Correlation analysis of agronomic traits of melon varieties
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TEAR G ; A JE B 5 B IO & 5 T 3 TR A G s Pl
Pz IR & 2 35 B A O Bl R A2 5 R s
o 5 IR TE A O s RIS PR B & e 5 SR A ]
YRR Y R B3 A,
2.3 EHR@EMKREHIREERS S

HH#R 3 A% B 19 N EZDR 2RI 6
ANERGY, H 6 DT HIRAEESIRT 1, 7 0 R

T AR ) 25.940 05%+20.915 14%+13.943 63%.
9.174 41%.6.920 38%.5.559 83%, Z it Tk ik |
82.453 42%.

FHE 4 A 2 AT 50, 28 1 3 o bk HEE T
BLHELE T A7 S SEORE Pl iE AR B RFAE 7] T 35 R
1E, 435128 0.352.0.402.0.366.0.325.0.337 ; R 7]
VA T T2 40 R0 SR R T [ T A R )RR

®3 HIRMEEZERZHEROERDFFHEESTERE

Table 3 Principal component eigenvalues and contribution rates of main agronomic traits of melon cultivated varieties

%4> Component 1 3 4 5 6

FFE{E Eigenvalue 4.928 61 3.973 88 2.649 29 1.743 14 1.314 87 1.056 37
BTk Contribution rate/% 25.940 05 20915 14 13.943 63 9.174 41 6.920 38 5.559 83
ZF 5% Accumulative contribution rate/% 25.940 05 46.855 18 60.798 81 69.973 22 76.893 59 82.453 42

) 58 D A HL B B 43 0 8- 0.240.-0.201, 2 1
TR FESIE RS 52 TR RS
7 SRR BT B PR R AR ) R 1 HL A
B 0N 0.392.0.367.0.434 ; BEAE 1 5L S B ()
REAIE n) By A HL 807 By 5 23 0l 8—-0.296..-0.232,
B2 EM EES LMK F3ERITER
B AR B REAE ) R I B A R 4
AN 0.419.0.423 5 22 15 (8] B IRRAIE 1) 12009
HaRmr im0 9 8-0.324.-0.305, 55 3 o &

R LA, 5B 4 F po BT i 4 [
TEW & i SR ATV P [ & & BARFAE 1 24 IR
H AR, 20508 0.460.0.534  MEFE 3l A 1%
LT 1 1 == /e O = = A 5/ =P s i 11|
N-0.237.-0.288, 5 4 F o) B S L S A] i
T AR

SR AT ) NS 2 0 HR O 3G H PR o AR B
FEAE T AL HETE T A7 RS4RI VR R
JE BT & B AR TICBIURT i ] 4 25 &

x4 HISRMEZRZHEROERS NEFFIEEMSFIEDE
Table 4 Principal components of main agronomic traits of melon cultivated varieties were selected
as eigenvalues and eigenvectors

ERN E RN %) W2EMI O EIEMS HATRSY O ESEIERS H 6T
Trait PCI PC2 PC3 PC4 PC5 PC6
P PH 0.352 -0.069 -0.192 0.274 0.210 -0.016
25H1 SD -0.085 -0.070 -0.324 0.184 -0.116 0.356
% SN 0.272 -0.141 -0.249 0.160 0.244 -0.091
TR IL 0.059 -0.028 -0.305 -0.094 0.433 0.287
HEAEI] MP 0.167 -0.088 0.352 -0.219 -0.140 -0.213
HELE T 7 MFS 0.402 0.113 -0.031 0.068 -0.108 0.077
MEE ) FP 0.067 -0.296 0.130 -0.237 -0.174 0.265
MEFETT AL FFS 0.366 -0.032 -0.140 0.051 0.065 0.147
4R RS CC 0.182 0.208 0.419 0.150 0.256 0.169
A LNC 0.174 0211 0.423 0.140 0.273 0.166
REHAE FD -0.161 0.392 -0.092 -0.194 0.202 -0.149
REYE PLD 0.325 0.271 -0.027 -0.016 -0.305 -0.040
A JELE FPT -0.114 0.367 -0.247 0.016 0.194 -0.287
FifEg4E SCLD 0.337 0.243 -0.046 -0.025 -0.310 0.134
F 1% SCTD -0.150 0.208 0.169 -0.288 0.253 0.494
SBT3 [ T4 2 B MHSSC -0.240 0.223 0.038 0.460 -0.069 0.054
T AT ) MPSSC -0.201 0.130 0.114 0.534 -0.244 0.145
HUTF R SMW 0.117 0.434 -0.098 -0.201 -0.085 -0.184
SRS MH 0.086 -0.232 0.251 0.211 0.295 -0.397

.59.
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Fig. 2 Principal component analysis biplot of main agronomic traits of melon cultivated varieties
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