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Phenotypic analysis and comprehensive evaluation of thick skinned melon

germplasm resources from the Middle East-Central Asia area

LIU Xiangyu, Anwar - Abdulla, XU Yanjun, WANG Ruihua, PAN Wen, Alimu- Abudilimu, WU Haibo
(Turpan Research Institute of Agricultural Sciences, Xinjiang Academy of Agricultural Sciences, Turpan 838000, Xinjiang, China)
Abstract: To enrich the melon germplasm resources in China, 60 thick-skinned melon accessions were introduced from
the Middle East-Central Asia region. Nineteen phenotypic traits were investigated, and comprehensive evaluation was con-
ducted using analytical methods such as baisc statistics, correlation analysis, principal component analysis (PCA), and
cluster analysis. The results showed that the coefficient of variation for the 19 phenotypic traits ranged from 4.32% to
54.98%, with the largest coefficient of variation observed in fruit umbilicus (54.98% ), and the highest genetic diversity
index found in yield(2.25). H9-52, H9-40, and H9-37 exhibited strong growth vigor; H9-25, H9-13, and H9-15 had larger
fruit umbilici; H9-17 exhibited greater single fruit mass, H9-10 and H9-13 had thicker pericarp, and H9-50 had thicker
mesocarp. Yield and growth period are influenced by multiple factors, and correlation analysis indicated that these two
traits had the most complex relationships with other traits. Principal component analysis simplified the 19 traits into eight
principal components, with a cumulative contribution rate of 86.044%, named as growth vigor factor, morphology factor,
yield factor, quality factor, and maturity factor. Cluster analysis classified the 60 germplasm resources into five groups,
with significant differences observed among the groups in terms of yield potential, growth vigor, and maturity. The top
five thick-skinned melons based on comprehensive evaluation were H9-17, H9-26, H9-15, H9-29 and H9-30. These find-
ings demonstrate that the introduced germplasm resources from the Middle East-Central Asia region possess rich genetic
diversity, holding significant value for broadening the genetic basis of melon breeding breeding in China.

Key words: Thick-skinned melon; Middle East-Central Asia area; Phenotypic analysis; Comprehensive evaluation
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Table 1 Morpho-agronomic traits

R fihr C DA R fihr CX DA
Code Trait Units Code Trait Unit
x1 F &K H Main vine length m x11 1% Longitudinal diameter cm
x2 =¥ Main vine diameter mm x12 f#§1% Transverse diameter cm
X3 A1 FE Internode length cm x13 TR % LR Rind thickness cm
x4 K& Leaf length cm x14 R IJEE Flesh thickness cm
X5 I F 95 B Leaf width cm x15 T AT [ T2 & & Edge soluble solids content %
x6 Ap B4 Fruit-bearing node position x16 ALy AT PE [ TE W) B Central soluble solids content %
x7 AR K Fruit stalk length cm x17 HUTUF R Single fruit mass kg
x8 WEARHLEE Fruit stalk diameter mm x18 7= Yield t-667 m”
X9 M 4% Seed cavity diameter cm x19 £ B #H Growth period d
x10 WK/ Fruit navel size cm x20 WTEFE 2L Fruit shape index
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1 Z B FE H0CR A Shannon-Weaver 15 /8 £ #£ P 45
BRI,

2 RS0

2.1 FREMIRZHEMES

XF 60 1 AN 5 BT Y5 10 19 A>3 B R 34T
R MG B (3R 20, 25 R, S K/ AR
T R B A ik F] 54.98% , H AR AL VE N 0.35~
3.87 cm, “FIME AN 1.86 cm; 57 JE AR 3 R X
Z 3N 34.25%, AL TE N 0.23~1.32 em, “FIIEN
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Table 2 Variation analysis of agronomic characteristics of 60 melon germplasm resources

AR E fR/ME Ty PRz 5 R AL WAL 2 FEVEFR AL
Trait Max Min Mean SD CVI% Genetic diversity
= K Main vine length/m 3.53 1.63 2.48 0.39 15.75 0.69
F &M Main vine diameter/mm 18.43 8.75 14.49 2.10 14.47 2.03
184 Internode length/cm 50.33 21.67 33.35 5.38 16.14 1.95
4 Leaf length/cm 17.81 10.33 14.15 1.70 11.99 2.08
M %8 Leaf width/cm 25.14 14.59 18.87 238 12.64 2.01
AL A5 Fruit-bearing node position 16.67 5.00 10.14 2.63 25.92 1.98
HARK S Fruit stalk length/cm 6.65 1.47 3.72 1.01 27.18 1.99
AR Fruit stalk diameter/mm 9.50 4.64 7.24 1.26 17.45 2.01
FhfiE BLA% Seed cavity diameter/cm 8.60 4.83 6.62 0.88 13.30 1.96
I K/ Fruit navel size/cm 3.87 0.35 1.86 1.02 54.98 1.81
1% Longitudinal diameter/cm 31.60 11.40 20.99 4.93 23.50 2.03
Hi1% Transverse diameter/cm 18.77 10.57 14.53 1.77 12.20 2.08
S5 JEJ Rind thickness/cm 1.32 0.23 0.58 0.20 34.25 1.86
S E Flesh thickness/cm 5.40 2.00 3.20 0.64 19.98 1.89
fi:{;iﬁ%%ﬁ% Edge soluble solids 2.60 153 6.6 0.88 1330 196
Iliigffn;z/méé Central soluble ) g9 4.97 781 133 17.05 2.06
U & Single fruit mass/kg 3.93 0.80 2.04 0.69 33.95 2.04
FAH Yield/(t- 667 m?) 3.50 0.71 1.82 0.62 33.96 225
4= H W1 Growth period/d 93.00 78.00 83.97 3.63 432 2.07

FAHE 4 D EPRA AN FR e R AL, B

X5 ks AR S E R BOR, MR SR B

P 2 5P BMEAR L B A, X R W] 60 43 A4 RBHE
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A E R AN SR I e WA, IX UL 60 43 it I BE R AE
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FRAE RN BAFAEAN ) 5 48, Ui BH K 2 b R
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Table 4 The principal component analysis of phenotypic traits
PEIR Traits 1 2 3 4 5 6 7 8 HFE .
Communality
£ & K ¥ Main vine length 0909 -0.203  0.013  0.041 -0.131  0.155  0.024 -0.055 0914
T EHF Main vine diameter 0.621 -0.262 -0.504  0.413  0.087  0.095 0.113  0.014 0.908
F51AHJE Internode length 0.634 -0.093 0473 -0.431 -0214  0.165 -0.094 -0.140 0.922
MK B Leaf length 0397 -0.542  0.045 -0291 0206 -0.148 0374 —0.090 0.750
A58 B Leaf width 0.660 0214 0353 -0.186 -0.113  0.138 -0.382 0206 0.862
Ak JEA5 47 Fruit-bearing node position 0238 0265 0538 0492 0257 -0.142 -0224 -0.174 0.825
“\4% Longitudinal diameter 0281 -0.017  0.445  0.650  0.170 -0206 0237 -0.159 0.853
1% Transverse diameter 0275 0364 -0.033  0.145 -0.624 -0.337 -0.112  0.051 0.748
% JEJE Rind thickness 0.478  0.680 -0272 -0.100  0.190 -0.190  0.254 0207 0.954
R INJEFE Flesh thickness 0356  0.783 -0201 -0.214 0253 -0.048 0222  0.076 0.947
S A & R 0.537 -0.513 -0.315 -0.027 -0.178 -0.301  0.058  0.019 0.776
Edge soluble solids content
L AR PR TR £ 0.063  0.194 -0272 0414 -0363 0681  0.153 -0.005 0.906
Central soluble solids content
IV & Single fruit mass 0283  0.060 -0205 -0.134 0560 0322 -0.268 -0.346 0.752
725 Yield -0.107  0.069  0.603 -0.134 -0.079 0263 0614 0067 0.854
A H ] Whole growth period 0.088 -0.328  0.170  0.166 0312  0.118 -0.125  0.799 0.936
FE{IE{H Bigenvalues 3.165  2.153 1.814 1454 129 1.057  1.031  0.942
TTHk# Contribution rate/% 21.103 14351  12.094  9.691 8.60 7.050  6.873  6.281
Z 15Tk % Cumulative contribution rate/% 21.103 35454 47.548 57239 6584  72.800 79.763  86.044
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Fig. 3 Cluster diagram of the tested germplasm resources
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Fig. 4 Comparison of plant growth vigor among different groups
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Fig. 5 Comparison of plant growth vigor among different cultivar groups
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Fig. 6 Comparison of fruit morphological indices among different groups
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Fig. 7 Comparison of fruit yield and growth period among different groups
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Fig. 8 Comparison of soluble solids content in melons among different groups
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