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Abstract: To further screen superior pomegranate cultivars suitable for cultivation in Yicheng, Zaozhuang, and enrich the
local pomegranate variety structure, this study introduces eight superior domestic pomegranate cultivars via large-tree
transplanting and conducts a comprehensive evaluation of fruit quality among different cultivars using principal component
analysis. The results show that five indices, namely b value*, flesh firmness, titratable acid content, soluble sugar content,
and seed hardness, can serve as the core evaluation indices for fruit quality assessment of the eight pomegranate cultivars.
The comprehensive ranking of fruit quality is as follows: Yicheng Dahongpao > Xinjiang Dazi > Tunisian Soft Seed >
Zimei > Liuyuehong > Shaanxi Sanbai > Jingpitian > Tianlvzi.(Same below) Yicheng Dahongpao, Tunisian Soft Seed, and
Xinjiang Dazi feature large fruit and seeds, red and glossy peel, and high soluble sugar content, making them suitable for
storage and transportation. These varieties can meet the demands of the fresh fruit market and are also suitable for fresh
pressing and processing. Zimei has a sweet-sour taste, soft seeds, and a strong flavor, making it suitable for juice processing.
Keywords: Pomegranate; introduction; fruit quality; comprehensive evaluation
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Table 1 Origin and fruit characteristics of different pomegranate cultivars
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Table 2 Comparison of external fruit quality indicators in different pomegranate varieties

FE 4% /mm

A5 /mm

hi R g o B SIZ 1 FRLB g AR5 /mm
) . . ) Transverse Longitudinal . . ) ) )
Variety Single fruit weight . . Fruit shape index 100-aril weight ~ Peel thickness
diameter diameter
IR LT H1
. 351.10£50.51bc 89.10+2.25a 76.05+4.61b 0.86+0.03bc 40.43+4.08b 4.84+1.29a
Yicheng Dahongpao
AT
o . 341.254+50.90bc 89.36+6.41a 75.20+3.81bc 0.85+0.07¢ 39.414+2.95b 3.66+0.09abed
Xinjiang Dazi
il
) ) 184.19+6.29d 71.72+0.26b 66.13+0.30d 0.92+0.01ab 28.53+1.43¢c 2.47+0.15de
Jingpitian
Bevi =X
201.21+17.25d 71.86+2.35b 66.85+1.85d 0.93+0.05a 28.98+1.33¢ 2.8340.68cd
Shaanxi Sanbai
(i s
. . 233.88+30.65¢cd 74.33+3.54b 69.81+2.50cd 0.94+0.01a 43.32+3.77b 1.61+0.31¢
Tianlvzi
RICHTHHF
386.27+50.40a 90.34+3.52a 84.42+3.41a 0.93+0.03a 50.96+1.46a 3.16+0.63bcd
Tunisian Soft Seed
ANHEL
) 293.88+33.88bc 86.39+2.12a 72.94+3.14bc 0.84+0.02c 36.60+7.41b 3.99+0.75abc
Liuyuehong
Zimei 345.51+£25.53bc 87.03+0.97a 78.05+2.29b 0.89+0.02abc 25.77+7.10c 4.08+0.39ab
imei

W AN F/ING RS AR ) 22 7 2 (P<<0.05), R I

Note: Different lowercase letters indicate significant differences among cultivars at P<0.05, the same below.
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Fig. 1 Peel color indexes of different pomegranate varieties
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Table 3 Comparison of internal fruit quality indicators of different pomegranate varieties
A A A R/
R /g AR/ HERRLL
i ) SRR /g SRPRERE /g HE/% [EFEH/% (mg/g) i
Aril membrane (mg/g) Sugar-acid
Variety Flesh firmness Seed hardness Juice yield  Soluble solids Titratable .
strength Soluble sugars . ratio
content acid
LSRR LTHI
Yicheng 158.04+47.93bc 81.57+18.10c 6447.04+381.40b  81.39+0.49b 16.77+0.25ab 132.15+6.35¢ 3.05£0.21cd  43.50+2.27c
Dahongpao
EEivN s
184.11+48.29ab  112.74+£52.44bc 7 454.48+805.88a  81.94+1.80b 16.23+0.86b 139.98+2.45b 3.46+0.30bc  40.63+3.93¢
Xinjiang Dazi
R
228.97+51.08a 274.27+24.84a 4 977.60+426.53¢  77.72+0.90c 16.73+0.06ab 138.35+0.81bc ~ 3.69+0.33b  37.71£3.81c
Jingpitian
BRvE =K
181.22+6.06abc  166.76+61.23b 394543+193.07d  76.82£1.39¢ 16.83+0.21ab 158.17+6.09a 2.19+0.39f  74.23+15.97b
Shaanxi Sanbai
THERATF
Tianlvei 120.45+6.12¢ 88.34+11.78¢c 6 805.30+119.05b  85.91+£1.09a 15.83+0.15b 116.71£3.05d  2.67+0.18de  43.90+4.12¢
ianlvzi
E et
Tunisian Soft 119.82+7.81¢c 84.28+16.95¢ 1516.66+125.30e  84.14+0.98ab 15.93+0.35b 135.31£5.02bc ~ 1.52+0.16g  89.7749.71a
Seed
ANHLL
134.51+33.60bc ~ 172.71+6.69b 1 302.01+58.76¢ 83.84+2.24ab  14.80+0.20c 102.28+4.12¢ 2.40+0.13ef  42.66+2.51c
Liuyuehong
Zimei 119.02£10.21¢ 95.88+29.03¢ 1902.53+250.31e  77.63+4.37¢ 17.27+0.47a 121.7941.15d  12.11£0.10a  10.0640.06d
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Table 4 Correlation coefficients of main fruit quality indicators of different pomegranate fruits

R . I .
P R Hkr . , T R} N

W ik B L mmRI

fisiz T b FERR
@2 @2 Arl Juice  Soluble Sugar-
. Flesh Seed Soluble  Titratable

b membrane yield  solids acid ratio

firmness  hardness sugar acid
strength content

gt [
wE owe s mw
Diy=:y A Az (& ) .
1z Bk R SR
Single Transverse Longitudinal  Fruit .
Index 100-aril ~ Peel L
fruit diameter diameter shape
weight  thickness
weight index
R
Single fruit 1
weight
it
Transverse 0.942" 1
diameter
EXE
Longitudinal 0934  0.817" 1
diameter
HILAREL
Fruit shape ~ -0.297 -0.571" 0.002 1

index
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Single Transverse  Longitudinal ~ Fruit L B2 2 Al Juice  Soluble
Index 100-aril ~ Peel L . Flesh Seed Soluble  Titratable
fruit diameter diameter shape b membrane yield  solids acid ratio
weight  thickness firmness  hardness sugar acid
weight index strength content
R i . . .
0457 0417 0.493 0.002 1
100-aril weight
RRERE | . .
0469 0.624 0328 -0.632" -0.050 1
Peel thickness
. -0.544"  -0.680 -0.482 0.516 0 -0.642 1
L
Zispidia’ 06917 07527 06537 -0397 0032 0620 0855
WO -06017 07447 -0.495" 0595 -0232  -0.622" 0908 -0.760" 1
RS
Aril membrane —-0421"  -0.303 -0.501" -0.152 -0.249 0.029  0.064 0.086 1
strength
AR . . - . .
-0.565 -0472 -0.554 0026 -0431" -0.18  -0.025 0.066  0.681 1
Flesh firmness
SRR .
-0.223 -0.225 -0.36 -0.064 0.100 -0.165 0432 0227 0339 -0.092 1
Seed hardness
it . .
0.336 0.338 0.354 -0.065 0.692" -0.143 -0.091 -0.047 -0.269 -0.400 -0.441 0.083 1
Juice yield
AT
T4 . .
-0.093 -0.212 -0.071 0.260 -0.405 0.050  0.286 0388  0.168 -0.064 0220 -0.651 1
Soluble solids
content
R . . . . .
-0.212 -0.277 -0.179 0246 -0.131  -0.151 0.486 0470" 0462 0.136 0282 -0485" 0.592 1
Soluble sugar
0.211 0.173 0.176 -0.076 -0.536 0254  -0235 0430° -0.039 -0.189 -0.120  -0.241 -0422" 0.500° -0.193 1
Titratable acid
WL . . .
-0.032 -0.069 0.122 0289 0501 -0203 0301 0211 0 -0.105  -0.155 0218 -0211 0459°  -0.741 1

Sugar-acid ratio

VE IR 2 S IR AE P<0.05 K1 P<0.01 /KPS HH K .

Note: * and ** indicate significant correlations at P<0.05 and P<0.01 levels, respectively.
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Table 5 Normalized eigenvectors of the correlation

matrix for main economic traits
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Table 6 Principal component scores and comprehensive
scores of fruits of different pomegranate varieties

PEIR o
. Principal components
Trait
1 2 3 4 5
LT i
0.646 0.7 0.082 0.016 —0.118
Single fruit weight
Btz
Transverse 0.816 0.524 0.089 -0.083 -0.035
diameter
Yz
Longitudinal 0.480 0.75 0.158  0.049 -0.346
diameter
ES|Z
-0.738  0.161 0.093 0.218 -0.380
Fruit shape index
[ERvdiie s
0.109  0.507 0.690 -0.254 0.145
100-aril weight
SRR
0.815 0.042 -0.147 0.123  0.047
Peel thickness
5} 3
L -0.859 0.015 0.140 0.263 0.317
AR Jub =
. 0.838  0.206 -0.194 0.083 -0.300
a
W2
b -0.874 -0.063 -0.037 0.340 0.093
R A
Aril membrane 0.142 -0.766  0.164 0.345 0.286
strength
SRR
-0.039 -0.902 -0.005 0.012 -0.199
Flesh firmness
SRAFRE R
-0.177 -0.031 0.038 0.125 0919
Seed hardness
R
0.012 0466 0410 -0.679 0.175
Juice yield
AT REIEY)
Soluble solids -0.140 0.086 -0.411 0.842 0.106
content
AR
-0.202 -0.166 0333 0.862 0.140
Soluble sugar
AL AE R
0.166  0.198 -0.885 0.217 -0.188
Titratable acid
Wz L
) ) -0.212  0.074 0.892 0.183 -0.212
Sugar-acid ratio
FEAF(E
. 4926 3357 2.660 2456 1.610
Eigenvalues
TR/ %
Variance 28.974 19.749 15.646 14.444 9.472
contribution rate
ST/ %
Cumulative 28.974 48.723 64.369 78.813 88.284

contribution rate

it HE4
F1 F2 F3 F4 F5
Variety Rank
IR LT A
Yicheng 0.891 0.487 0.076 0.470 1.083 0.537 1
Dahongpao
B ART
Xinjiang ~ 0.928 0.090 0.258 0.250 1.325 0.489 2
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