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Analysis and evaluation of genetic diversity of melon germplasm resources
CHI Xiangdan', ZHAO Yanfei', WANG Wei’, CHEN Ying'

(1. Jilin Vegetable and Flower Science Research Institute, Changchun 130118, Jilin, China; 2. College of Horticulture , Jilin Agricultural
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Abstract: To screen out high-quality melon germplasm resources, genetic diversity analysis and evaluation were conduct-
ed on 65 existing melon germplasm resources at Jilin Vegetable and Flower Science Research Institute. The investiga-
tion, statistics, and data analysis were conducted on the main fruit traits. Through genetic analysis of the fruit, it was
found that the coefficient of variation ranged from 16.62% to 59.25%, and the diversity index ranged from 4.11 to 4.38.
Correlation analysis was conducted on the fruit traits of cantaloupe, with 22 traits showing extremely significant correla-
tion and 2 traits showing significant correlation. Principal component analysis was conducted on the fruit traits of melon
resources, and five principal component factors were selected at a cumulative contribution rate of 84.19%, namely sugar
acid factor, mass factor, phenotype factor, fruit stem factor, and quality factor. Cluster analysis was conducted on the
fruit traits of cantaloupe, and 65 cantaloupes were clustered into three major groups at a Euclidean distance of 12.5.
Through comprehensive evaluation score calculation, 10 varieties with good traits were selected, including Kagari Musk,
Q196, Rajasthan Honey Melon, FY39, Bambi Western Melon, Q174, Q171, Rich Sweetness 132, Milu, Q163, which had
excellent quality and moderate fruit mass.
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Table 1 Number and name of the tested material
s MEATR MRER RS ST MRERR MEER SPRERIE
Number Material name Materialtype Material sources Number Material name Materialtype Material sources
1 P HEUT JE R HARAHFORNLREIT AR AT || 19 Q96 TR R IRSACS R BT S
Elizabeth Thick skin  Jilin Jiyan Seed Industry Technology Thin skin Jilin Vegetable and Flower
Melon Development Limited Company Science Research Institute
2 e JE R FARAHFORNLREOT AR AT || 20 Q171 JE TR BERAE T RHER LB
Qiang’s Pride  Thick skin  Jilin Jiyan Seed Industry Technology Thick skin  Jilin Vegetable and Flower
Development Limited Company Science Research Institute
3 FIEEE K B EUALREIT R AR AR || 21 Q98 JE 1% TR BERAET TR LB
Calgary Musk  Thick skin  Jilin Jiyan Seed Industry Technology Thick skin  Jilin Vegetable and Flower
Development Limited Company Science Research Institute
4 FRUHHE B WA EUALRBOT R AR AR || 22 Q101 MR &M BERAET TR
Rajasthan Thick skin  Jilin Jiyan Seed Industry Technology Thin skin  Jilin Vegetable and Flower
Honey Melon Development Limited Company Science Research Institute
5 4 2554 A E O REOT A AR AR || 23 Q176 W R BSACTTRL B T B
Milu Thick skin  Jilin Jiyan Seed Industry Technology Thin skin  Jilin Vegetable and Flower
Development Limited Company Science Research Institute
6 ANIRBIFERN FK HE EUALRIBOT AR AR || 24 Q102 T TR R SEAE TR A AL B
Little Grey Thin skin Jilin Jiyan Seed Industry Technology Thin skin Jilin Vegetable and Flower
Reindeer Melon Development Limited Company Science Research Institute
7 2020-92-4 M A BAALTRLERT TR 25 Q103 M A AL TR TR
Thin skin Jilin Vegetable and Flower Science Thin skin Jilin Vegetable and Flower
Research Institute Science Research Institute
8 HAEEF R FREEOERHEIT AR AE| 26 Q104 R TR BERAE T RHEE LB
Zaoshengmi F,  Thin skin Jilin Jiyan Seed Industry Technology Thin skin Jilin Vegetable and Flower
Development Limited Company Science Research Institute
9 WAL HMA HEOFLREOT A ARAR || 27 Q105 iR R SAES TR T B
Wedding Thin skin  Jilin Jiyan Seed Industry Technology Thin skin  Jilin Vegetable and Flower
Reflection Development Limited Company Science Research Institute
10 19-79-1 R R ESAE AT R 2 T B 28 Q106 MR &M BERAET TR T
Thin skin  Jilin Vegetable and Flower Science Thin skin  Jilin Vegetable and Flower
Research Institute Science Research Institute
11 BARHER JE B AR E AR R AR AR || 29 Q108 R iR B SACAF R 2 A B
Black Carmel ~ Thick skin  Jilin Jiyan Seed Industry Technology Thin skin  Jilin Vegetable and Flower
Development Limited Company Science Research Institute
12 BELLIEA N R HARA HHRL RO ARAR || 30 Q112 R AR BRSRAL TR SR TR
Bambi Thick skin  Jilin Jiyan Seed Industry Technology Thin skin Jilin Vegetable and Flower
Western Melon Development Limited Company Science Research Institute
13 TRARFAEITR 132 557 HHEEFABEITRARAR || 31 Q113 W A BEAALS TR TR
Rich Thick skin  Jilin Jiyan Seed Industry Technology Thin skin Jilin Vegetable and Flower
Sweetness132 Development Limited Company Science Research Institute
14 LY 6 45 R BHAE EWALEBIT R AR AR || 32 Ql64 R TR BRAE TR LB
Bt Thick skin  Jilin Jiyan Seed Industry Technology Thin skin Jilin Vegetable and Flower
Mary Mom's Pie Development Limited Company Science Research Institute
15 164 iR IR BRSAL TR AR 33 QI63 R A B SAES R
Thin skin  Jilin Vegetable and Flower Science Thin skin  Jilin Vegetable and Flower
Research Institute Science Research Institute
16 BRI B WA EUFLREIT AR AR || 34 22-Q45 MR M BRAET TR T
Minnesota Thick skin  Jilin Jiyan Seed Industry Technology Thin skin  Jilin Vegetable and Flower
Development Limited Company Science Research Institute
17 Q109 W M BESRAEA RHE I U B 35 21-Q54 R MR A BHE I TR
Thin skin Jilin Vegetable and Flower Science Thin skin  Jilin Vegetable and Flower
Research Institute Science Research Institute
18 Q165 R T IRA BERAL T RERT LB 36 HT TR AR BERAL T REERT LB
Thin skin Jilin Vegetable and Flower Science Thin skin Jilin Vegetable and Flower

Research Institute

Science Research Institute
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37 FY39 iR R BEEAL TR TR
Thin skin Jilin Vegetable and Flower
Science Research Institute

38 F2020-153 R AR BRSRAL SRR SR T R
Thin skin ~ Jilin Vegetable and Flower
Science Research Institute

39 M2020-149 W R BRSRAL SRR SR TR
Thin skin Jilin Vegetable and Flower
Science Research Institute

40 F2020-149 Wi R BRSRAES RSB LB
Thin skin Jilin Vegetable and Flower
Science Research Institute

41 Q35 Wi B BESEAET TR0 5 B
Thin skin  Jilin Vegetable and Flower
Science Research Institute

42 Q46 iR M BERAEI TR
Thin skin Jilin Vegetable and Flower
Science Research Institute

43 Q171 R R BEEAL T BT TR
Thin skin Jilin Vegetable and Flower
Science Research Institute

4 Qlll W AR BRSRAL SRS TR
Thin skin Jilin Vegetable and Flower
Science Research Institute

45 Q113 W R BEETE TR AT TR
Thin skin Jilin Vegetable and Flower
Science Research Institute

46 QI65 iR B BRSRAE TR AR LB
Thin skin ~ Jilin Vegetable and Flower
Science Research Institute

47 Q171 Wi R GESEAE TR T b
Thin skin  Jilin Vegetable and Flower
Science Research Institute

48 Q174 K R R SAC TR AT L R
Thin skin Jilin Vegetable and Flower
Science Research Institute

49 Q172 R TR BEEAL TR TR
Thin skin ~ Jilin Vegetable and Flower
Science Research Institute

R1H
Table 1 (continued)
H5 MEAEIR
Number Material name
52 Q183
53 Q185
54 Q186
55 Q188
56 Q189
57 Q187
58 22-Q53
59 Q181
60 Q190
61 Q191
62 Q192
63 Q193
64 Q195
65 Q196

50 Q176 TR R BRSRAL SRR SR TR
Thin skin Jilin Vegetable and Flower
Science Research Institute

51 Q184 Wi B BEEAE TR0 TR
Thin skin Jilin Vegetable and Flower
Science Research Institute

R
Thin skin

R
Thin skin

T
Thin skin

Wi
Thin skin

W
Thin skin

R
Thin skin

K
Thin skin

T
Thin skin

T
Thin skin

W
Thin skin

Wi
Thin skin

W
Thin skin

R
Thin skin

T
Thin skin

B BRAETTRL AT LB
Jilin Vegetable and Flower Science
Research Institute

M BRRAETTRL AT TR
Jilin Vegetable and Flower Science
Research Institute

A BRSRAL SR LR
Jilin Vegetable and Flower Science
Research Institute

TR BESAE TR LB
Jilin Vegetable and Flower Science
Research Institute

M BRSRAE SRR LB
Jilin Vegetable and Flower Science
Research Institute

A BSRAET TR AT LB
Jilin Vegetable and Flower Science
Research Institute

A BRAETT R AT T B
Jilin Vegetable and Flower Science
Research Institute

M BRRAETTRL AT LR
Jilin Vegetable and Flower Science
Research Institute

TR BSAC T R U
Jilin Vegetable and Flower Science
Research Institute

A BRSRAE SRR AL B
Jilin Vegetable and Flower Science
Research Institute

M BRSRAET TR AT LB
Jilin Vegetable and Flower Science
Research Institute

B BRSAET TR AT LB
Jilin Vegetable and Flower Science
Research Institute

M BRRAETTRL AT TR
Jilin Vegetable and Flower Science
Research Institute

TR BSAC T R T
Jilin Vegetable and Flower Science
Research Institute
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Table 2 Diversity analysis of external quality traits of melon fruit
P FL T Rk E R RN ERE AR RE SARHLEE FUF RN
Parameter Single fruit Fruit Fruit width/  Fruit pulp Fruit stalk Fruit stalk Umbilical
mass/g length/cm cm thickness/cm length/cm thickness/cm size/cm
BR/ME 242.33 7.80 7.07 1.42 1.74 0.37 0.92
Min value
IZONI:} 1396.24 24.07 15.03 3.53 8.77 3.37 3.95
Max value
MezE 115391 16.27 7.96 2.11 7.03 3.00 3.03
Range
“FHME 566.70 12.26 9.89 2.15 4.42 1.46 2.11
Average value
FrifE 72 213.211 3.088 1.644 0.443 2.040 0.865 0.660
Standard deviation
AR5 R 37.62 25.19 16.62 20.60 46.15 59.25 31.28
Coefficient of variation/%
ZREIRE HY 4.111 4.186 4212 4383 4.185 4344 4361
Diversity index H'
*3 WMIRIAERRMEKRSHEETHT
Table 3 Diversity analysis of intrinsic quality traits in melon fruits
- ;‘j’ ,#Z)ﬂ i (}%f)ﬂ o oD AR O WD WD wCERED
Parameter Central soluble  Edge soluble Fructose  Glucose Vitamin C Protein Citric acid Malic acid
solids content/% solids content/% content/% content/% content/% content/% content/% content/%
BR/NME 5.08 430 5.82 1.41 5.82 0.59 0.10 0.05
Min value
PN} 17.55 14.17 11.93 3.51 35.88 1.85 0.25 0.32
Max value
W% 12.47 9.87 6.11 2.10 30.06 1.26 0.15 0.27
Range
“PHIE 13.01 8.76 8.88 242 21.47 1.23 0.17 0.19
Average value
bRz 2.28 2.12 1.89 0.63 9.42 0.38 0.04 0.08
Standard deviation
B R 17.49 24.23 21.33 26.05 43.89 30.81 26.29 43.29
Coefficient of variation/%
ZHREVEIRE HY 4.197 4202 4207 4.344 4.094 4.525 7.034 6.736
Diversity index H'
R4 WINRIIMERBRMEKRE RS
Table 4 Correlation analysis of external quality traits of melon fruit
ik BRIUE gy gy P RWRE ORI
Traits Single fruit Fruit length ~ Fruit width Fr.ult pulp Fruit stem Fr.ult stalk Navel size
mass thickness length thickness
HR T Single fruit mass 1
FESEKPE Fruit length 0.611%* 1
HSLTEE Fruit width 0.631%* 0.460%* 1
RS Fruit pulp thickness 0.757%* 0.534%%  (.682%* 1
HLHR K Fruit stalk length -0.060 0.053 0.080 -0.039 1
AWK Fruit stalk thickness 0.272% 0.118 0.373%* 0.243 0.066 1
H K/ Umbilical size -0.110 -0.285* 0.128 -0.074 -0.137 0.182 1

VE #RIRTE 0.05 KPR E A G *+RRTE 0.01 AP R EMIG. TR,

Note: * means significant correlation at 0.05 level; ** means extremely significant correlation at 0.01 level. The same below.
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Table 5 Correlation analysis of intrinsic quality traits of melon fruit

rput Al PUR I R A A A o = B gesp s A L S L A
" e e REESE WERESE fERCARE BARSE BERSE FRRSE
PR [ [T 7
Traits Cen:ral :01 ble Ed /e solm ble Fructose Glucose Vitamin C Protein Citric acid  Malic acid
u u
lid tent l_g d tent content content content content content content
Solids conten Solids conten
rpt AL PR T 1
Central soluble solids content
TR R 0.970%* 1
Edge soluble solids content
Rruea 0.954%* 0.965%* 1
Fructose content
WA S E 0.960%* 0.974%* 0.995%* 1
Glucose content
FERCHE -0.110 -0.103 -0.069 -0.073 1
Vitamin C content
HHRSE -0.203 -0.167 -0.127 -0.135 0.108 1
Protein content
AR & & -0.942%* -0.951%* -0.985%*%  —(.983%** 0.084 0.114 1
Citric acid content
WRREE -0.930%* —0.947%% -0.976%*  —0.975%* 0.079 0.116 0.983%* 1

Malic acid content

XF 65 47 FE M5 B Y 15 A R SE IR AT
RIS AT, L RN WA B AR bR O RRALE
{8, 1T 5 A TR RHEAE R T 1. B B 2 BE
USR5 J5E , A AL 32 S 25 Bl 7 FR) A2 A e, 2 1
i E B SR U

X Bt BEAT R AEAL AL B IS (WLER 6~7) , BARFAE

6

~
T

HRT 1.0 Abr e E ", 28] 5 A F R,
BB EIE 84.191%, A — @R, 48
TR S SR 1 R 15 B

HER 6~7 A5, 25 1 E R RFIE(E R 6.160, 2
DTN 41.065% , %F HAE H RHIE M &8 1E,
K 43 B v A & OBE R (0.981) L LR A &

o
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Fig. 1 Scree plot of principal component analysis
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Table 6 Total variance explained by principal component analysis
W WIUEHHTAH Initial Eigenvalues PRI FIE N Extraction Sums of Squared Loadings
Component “it TUHRE RRTTIRE it TR EY s
Total Rate of variance/% Cumulative/% Total Rate of variance/% Cumulative/%

1 6.160 41.065 41.065 6.160 41.065 41.065

2 2.948 19.652 60.717 2.948 19.652 60.717

3 1392 9.282 69.999 1.392 9.282 69.999

4 1.122 7.477 77.476 1.122 7.477 77.476

5 1.007 6.714 84.191 1.007 6.714 84.191

6 0.686 4572 88.763

7 0.636 4243 93.006

8 0.425 2.836 95.842

9 0.279 1.860 97.702
10 0.221 1.476 99.178
11 0.065 0.432 99.610
12 0.028 0.185 99.795
13 0.018 0.122 99.917
14 0.009 0.060 99.977
15 0.003 0.023 100.000

=7 ERDTEIEER
Table 7 Principal component loading matrix

[E2N A E AR 4> Component of agronomic traits
Traits 1 2 3 4 5
W& B & Glucose content 0.981 -0.144 -0.066 0.059 0.010
JUHE4r & Fructose content 0.978 -0.158 -0.055 0.042 0.024
AT & B Edge soluble solids content 0.978 -0.080 -0.067 0.040 -0.018
rpuC AT [ T4 5 B Central soluble solids content 0.975 -0.039 -0.033 0.060 -0.019
Fr 5% £ & Citric acid content -0.967 0.213 0.063 -0.030 0.004
QLR £ & Malic acid content -0.952 0.250 0.066 -0.050 0.012
PR Single fruit mass 0.158 0.871 -0.132 -0.170 0.028
B Fruit pulp thickness 0.255 0.832 -0.096 -0.150 0.031
RSP8I Fruit width 0.375 0.754 0.173 -0.010 0.168
FESKPE Fruit length 0.125 0.724 -0.405 0.115 0.017
HF K/ Umbilical size 0.139 -0.148 0.640 -0.420 0.455
HE 5 ¥ & Protein content -0.217 -0.280 -0.604 -0.250 0.203
FANHAE Fruit stalk thickness 0.342 0.346 0.531 0.039 -0.002
FANKE Fruit stalk length -0.220 0.144 0.244 0.807 -0.105
4k4: 3% C & Vitamin C content -0.122 -0.058 -0.187 0.395 0.846

(0.978) 215 ] 5 14 ] J2 % £ (0.978) L I ¥
PEE A 5 5 (0.975) s R AE [H) oA SN B AT IR IR 75
F(-0.967) GERR A F(-0.952), 5 1 Ly EE
5 RS N TERERR & & 0%, TR mT DL e PR A i R (R
Fo B2 EMAFREE N 2,948, RRTTERE A
60.717% » X N FFIRFAE ) B, BRI B IR AR
RS RS ERN, 2 El EE SR
AR, RN ER T 53 ERREEN
1.392, 2R TTHERFE N 69.999% , FFAE [H] & 4 1E 1Y 2

T RN 0.640) AR (0.531), 28 3 E Rk &
BHRMMRA X, e NERMRET. B4 ERH
FREFAE A 1122, RIRATTRRZE N 77.476% , X HAH
S (P REAE 1] 5 9 SR (0.807) , 7 T N SRA I
To B S5 ERHAFREE N 1.007, 2B TTER 1A
84.191% , A 52 [P FRAE M & N4 R C & &
(0.846) , 1 & 1y it o PR+
24 FHKRIHERRMEROBES

HH ] 2 ], PGB AR IR B 12.5 Ak, K 65 fr il
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gg ] Table 8 The average intrinsic quality of melon fruits in
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g KEF1 ES | ES I
»H B PeAR FEE CFWE T
41 Character Average of  Average of  Average
57 ﬂ‘ group 1 group 2 of group 3
3461 wH O RV E YD 12.92 14.62 12.36
36 _J Central soluble solids content/%
12 w AV E YD 8.55 10.09 8.34
32 J Edge soluble solids content/%
5 » wORKD 8.71 10.11 8.47
15 Fructose content/%
7 i] wORTATRD 257 2.58 245
22 L Glucose content/%
59 w AR O 25.51 19.85 18.98
1 Vitamin C content/%
47 w(EH D 1.28 1.20 1.20
§§ Protein content/%
25 wFTEE R 0.17 0.18 0.16
54 :I_ Citric acid content/%
;g L wCHE LR 0.19 0.20 0.17
62 :|— Malic acid content/%
6 hr s e As
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Fig. 2 Cluster analysis diagram
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Table 9 Comprehensive evaluation and sorting of 65 melon germplasm resources

H4 HHRrE MRS

He44 LA E) MRS

Rank vl y2 V3 y4 v5 Comprehensive Material Rank 7 y2 3 y4 S Comprehensive Material
score (F) number score (F) number

1 121 -0.24 0.05 -0.01 -0.05 1.72 3 34 0.21 0.12 0.08 —-0.03 —0.08 —0.13 59
2 -1.19 0.63 004 -0.09 0.15 1.59 65 35 0.13 -0.17 -0.04 -0.01 -0.06 —0.14 49
3 131 0.17 0.01 0.05 0.18 1.59 4 36 0.61 -0.21  0.06 0.16 —0.02 —0.14 35
4 1.78 -0.15 -0.09 0.01 0.05 1.53 37 37 1.44 025 -0.03 -0.02 -0.11 —0.18 60
5 1.03  0.15 -0.05 -0.03 0.01 1.39 12 38 -0.35 -0.31  0.04 0.01 -0.09 -0.22 26
6 -0.50 -0.03 -0.02 0.08 0.03 134 48 39 0.87 -0.19  0.04 0.05 0.15 -0.36 52
7 0.07 -0.14 0.16 0.13 -0.02 1.26 47 40 0.76 -0.09  0.12 0.03 -0.07 —0.43 11
8 -0.97 0.01 0.10 0.11 -0.05 1.23 13 41 0.39 -0.17 -0.08 0.02 0.06 —0.43 6
9 -145 -0.12 0.15 0.11 0.03 1.11 5 42 0.16 -0.03 -0.11 0.02 0.11 -0.47 2
10 1.33 -0.36 -0.04 -0.05 0.09 1.02 33 43 0.97 -0.06 -0.09 0.03 -0.02 -0.48 31
11 -0.64 036 -0.06 -0.04 -0.04 0.98 10 44 -0.89 021 -0.02 -0.10 0.08 -0.54 17
12 1.41 -0.06 0.03 -0.03 0.04 0.97 1 45 0.75 -0.04 -0.05 -0.06 -0.04 -0.56 28
13 1.17 0.05 -0.01 -0.07 0.08 0.91 39 46 -0.03 -0.02  0.01 -0.07 0.04 -0.66 29
14 -193 032 0.06 -0.06 -0.10 0.82 43 47 1.49 -0.35 -0.05 0.02 0.15 -0.69 38
15 0.78 -0.13 -0.06 -0.02 -0.09 0.75 40 48 1.52 -0.32 -0.03 0.11 0.05 -0.72 44
16  -0.53 -0.12 -0.07 -0.06 0.03 0.70 56 49 -0.16 025 -0.07 -0.09 -0.07 -0.75 16
17 -0.51 -0.06 0.00 -0.05 0.08 0.60 36 50 -1.08 020 -0.02 -0.14 -0.09 -0.75 57
18 -144 017 0.09 -0.05 0.06 0.56 45 51 -0.92 0.14 -0.05 -0.01 0.03 -0.80 58
19 -136 0.14 0.10 -0.04 -0.04 0.50 63 52 -0.19 -0.10 -0.05 -0.02 0.00 —0.80 8
20  -1.05 0.10 0.11 -0.06 —0.08 0.49 15 53 0.64 -0.55 -0.11 0.16 0.03 -0.81 51
21 0.62 -0.33 0.03 0.18 -0.02 0.48 21 54 -0.87 0.05 -0.10 -0.02 0.11 -0.82 54
22 030 -0.17 -0.05 0.03 0.07 0.36 25 55 0.52 -0.18 -0.07 —0.05 -0.12 —0.89 32
23 0.11 -0.05 0.04 0.08 0.01 030 34 56 032 0.17 0.06 0.08 0.08 —0.89 64
24 -021 -0.12 -0.01 0.17 0.07 022 41 57 -0.37 -0.21 -0.04 -0.03 -0.11 —0.90 30
25 -0.06 027 0.05 0.07 0.03 021 7 58 -1.15 0.04 0.24 -0.03 0.09 —0.97 20
26  -043 015 0.12 0.02 -0.07 0.20 23 59 0.02 0.04 -0.08 -0.06 —0.06 —1.01 62
27 -1.32 011 0.04 0.03 -0.08 0.18 22 60 -0.22 0.08 0.08 -0.06 —0.06 —1.12 50
28 -0.62 028 -0.12 -0.06 —0.04 0.17 53 61 0.28 -0.25 0.01 -0.03 -0.05 -1.16 18
29 -124 085 -0.13 -0.10 -0.06 0.15 42 62 -1.01 0.07 0.01 -0.08 0.01 -1.20 19
30 -1.10 0.19 0.05 -0.06 0.02 0.10 55 63 0.59 0.03 -0.09 -0.01 -0.03 -1.22 27
31 -0.43 0.04 0.01 -0.06 -0.04 -0.04 61 64 -0.59 -0.16 -0.02 -0.06 -0.07 -1.29 9
32 -0.64 -0.10 -0.02 -0.07 -0.07 —0.06 46 65 1.67 0.02 -0.08 0.07 -0.09 -1.71 14
33 0.94 -0.08 -0.02 0.13 0.06 -0.10 24
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