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Analysis and Comprehensive Evaluation of Fruit Quality of 51 Pomelo
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Abstract: The study determined quality indexes including single fruit mass, longitudinal and transverse fruit diameter, peel
thickness, edible rate, soluble solids and titratable acid of 51 pomelo accessions to analyze the fruit quality characteristics of
different pomelo germplasm resources and establish a comprehensive evaluation system. Correlation analysis and principal
component analysis were employed to comprehensively evaluate the fruit quality. The fruit longitudinal diameter ranged from
64.00 to 191.00 mm, with transverse diameter measured between 76.00 and 170.90 mm. Fruit shape index values varied from
0.82 to 1.35, while single fruit mass spanned 220.00 to 1750.00 g. Peel mass was recorded between 50.00 and 996.00 g, with
edible rates from 19% to 81%. Peel thickness measurements showed variation from 4.00 to 39.67 mm. Segment number per
fruit was 10-20, soluble solids content ranged 4.50%—10.90%, and titratable acid level was 0.13%—2.96%. The solid-acid ratio
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varied between 2.70 and 41.70, with number of seeds ranging from 0 to 224. It indicated that the phenotypic diversity of
pomelo germplasm resources in Hekou, Yunnan was rich. Pearson correlation analysis revealed that longitudinal diameter
exhibited significant positive correlations with fruit shape index and single fruit mass. Transverse diameter showed extremely
significant positive correlations with single fruit mass and peel mass. Significant negative correlations were observed between
edible rate and peel thickness, titratable acid and solid acid ratio. Cluster analysis grouped the resources into approximately
four categories, with each group displaying substantial difference in both external appearance and internal quality. By princi-
pal component analysis (PCA), the 13 traits were integrated into 4 principal components, and the contribution rate of the first
principal component was 31.614%. The longitudinal diameter, transverse diameter, single fruit mass and peel mass contrib-
uted more. The contribution rate of the second principal component was 16.842%, which was based on edible percentage,
number of segments and soluble solid. The contribution rate of the third principal component was 15.397%, and the contribu-
tion rate of titratable acid was larger. The contribution rate of the fourth principal component was 14.686%, which was based
on the number of seeds. After fruit quality analysis and comprehensive evaluation, Yunqing 1, Green peel and red flesh
Pomelo, Huangjin pomelo, Guanxi red flesh pomelo, Dongshizao Pomelo, and Wanbai Pomelo demonstrated superior com-
prehensive quality and were recommended as candidate materials for main cultivars or breeding parents in Hekou, Yunnan.
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Tab. 1 Information on 51 tested pomelo germplasm resources
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2 Vi il i 28 GEF-Hil S REEI W/ N TRZS A
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6 SRMSCEAT P E AR A RN T 32 S FH T
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Tab. 2 Diversity analysis of 51 pomelo germplasm resources for fruit extrinsic quality

PEAR He/ME HRME F-HIME b 22 5 RA
Parameter Minimum value Maximum value Average value Standard deviation Variable coefficient/%
YA /mm 64.00 191.00 143.40 21.77 15
1428 /mm 76.00 170.90 142.58 17.16 12
FIEHR % 0.82 1.35 1.01 0.11 11
HIR /g 220.00 1750.00 1133.82 300.68 27
R p it /g 50.00 996.00 431.44 155.33 36
I J JEL B /mm 4.00 39.67 16.33 5.50 34
P 10 20 14.65 2.19 15
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Tab. 3 Diversity analysis of fruit intrinsic quality of 51 pomelo germplasm resources
PR He/MA iGN FHME P 2 5 REL
Trait Minimum value Maximum value Average value Standard deviation Variable coefficient/%
AR/ % 19 81 62 10 17
720 0 224 107.48 46.54 43
AT PEEDE W)/ % 4.50 10.90 8.71 1.42 16
A E TR/ Yo 0.13 2.96 0.83 0.50 60
[ A2 Lt 2.70 41.70 13.53 7.89 58
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*FRWEMR (P<0.05) , **FRBBFMA (P<0.01) .
* indicates significant correlation (P<0.05), ** indicates extremely significant correlation (P<0.01).
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Correlation analysis of fruit quality traits of different germplasms
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Tab. 4 Principal component analysis of fruit quality of
51 pomelo germplasm samples in Hekou, Yunnan

i H TR 1 EMG 2 EMSF3 ENS 4

Item PCAI PCA2 PCA3 PCA4
WPz 0.815 0.092 0.363 -0.353
i g 0.860 -0.003 0.049 0.372
RIL 5 0.248 0.144 0.434 -0.791
R T 0.889 0.251 0.042 0.077
R 0.822 -0.491 -0.030 -0.015
IR —0.199 0.846 0.118 0.071
R RS 0.638 —0.645 0.146 0.092
RNy = 0.059 0.113 0.235 0.522
FEIL 0.498 0.459 ~0.009 0.167
Al TEDE ) 0.326 0.437 -0.180 ~0.340
AL R R —0.341 -0.132 0.813 0.034
[ 2 0.430 0.230 -0.752 ~0.065
A5 0.250 0.473 0.388 0.221
FRAEE 4.110 2.189 1.872 1.519
TR A /% 31.614 16.842 15.397 14.686
HitF5ikR/%  31.614 48.456 63.853 78.539

F1=0.402X,+0.424X,+0.122X5+0.439X4+0.405X s~
0.098X10.315X+0.059Xs10.246X+0.161X10-0.168X
+0.212X12+0.123X 133

F2=0.062X;-0.002X,+0.097X3+0.170X,—0.332X;s
+0.572X5-0.436X7+0.113Xg+0.310X0+0.295X 10~
0.089X,;+0.155X1,+0.320X,5;

F3=0.265X,+0.036X,+0.317X3+0.031X,-0.022
X5+0.086X¢+0.107X740.235X5-0.007Xo-0.132X ¢
+0.594X,,-0.550X,,+0.284X,5;

F,=-0.286X,+0.302X,-0.642X5+0.062X,~0.012
X5+0.058Xs+0.075X7+0.522X5+0.135X9-0.276X 1o+
0.028%,;-0.053X,,+0.179X 3.
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Fo) , TIIHEASHE& TR (R 5) o RE
B F A7 25 TORRR AR, D HR A SR s
TE M R 4E A PR M B, 22 5 AR N .
F=(0.316F,+0.168F,+0.144F;+0.117F,)/0.745,
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Tab. 5 Principal component scores and comprehensive evaluation scores of
quality traits of 51 pomelo germplasms in Hekou, Yunnan

AT Germplasm F F, F; F4 F HE# Ranking
nH 15 3.351 1.972 -0.927 3.070 2.169 1
B R LA 2.142 1.392 0.988 -0.588 1.321 2
Pl 1.253 1.278 3.783 -1.925 1.249 3
ST 0.118 3.600 1.134 0.922 1.227 4
TR T R A A 2.112 0.172 0.257 —0.154 0.960 5
UAREi 4.823 -2.556 —2.918 0.083 0.917 6
AR 2.003 —0.100 -0.198 0.588 0.881 7
L 0.802 —0.046 1.642 1.264 0.845 8
BIEL A 1.233 1.446 -0.633 0.286 0.772 9
PR ATl 1.379 ~0.062 1.369 —0.541 0.750 10
T A 1.075 1.180 0.303 -0.403 0.718 11
B AN i 0.359 ~1.454 2.022 2.498 0.606 12
B 1.150 2.222 -2.092 0.095 0.601 13
EER g AR 1.136 0.347 —0.283 0.492 0.583 14
ESTA D ZaRWN ] 1.029 -0.595 1.094 0.438 0.582 15
LLE A 1.473 0.250 0.044 ~0.802 0.564 16
re A -0.025 1.634 0.302 0.241 0.455 17
BEE/ N R Al 0.419 0.471 0.062 0.734 0.411 18
Al 0.050 0.135 1.109 0.922 0.410 19
T E KAl 0.253 ~0.590 2.655 —0.754 0.369 20
ERELi 1.474 -0.253 0.007 -2.020 0.252 21
Vb A 1.192 1.774 -1.802 —2.146 0.222 22
BT £1 A 0.474 -0.247 —0.451 0.650 0.160 23
KT H A 0.828 1.016 -1.519 -1.145 0.108 24
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Tab. 5 Principal component scores and comprehensive evaluation scores of
quality traits of 51 pomelo germplasms in Hekou, Yunnan (continued)

i Germplasm Fi F, Fs Fs F HE4 Ranking
SR SC EL A 0.921 —1.428 -0.559 0.758 0.079 25
A HL T A 0.134 0.196 0.311 —1.054 -0.004 26
Bl 1.498 -2.351 —0.047 —0.649 -0.007 27
THANHLA -0.210 0.379 -0.225 0.245 —0.008 28
Py Al 3.427 -5.993 0.118 —0.968 -0.030 29
ez A -0.279 1.019 ~0.529 —0.338 —0.043 30
HB fifi -0.157 1.440 -2.524 0.744 -0.112 31
Ak g A 0.245 -1.032 0.492 -0.608 -0.130 32
R R Al -0.613 0.757 -0.920 0.813 -0.139 33
/N A 0.289 -1.386 -0.727 1.080 -0.162 34
e 2 A -1.166 —0.461 —0.055 2.474 -0.221 35
SR -1.536 ~1.143 1.287 2.498 ~0.269 36
T A ~1.180 0.328 0.728 0.0350 -0.280 37
ZESF-fil ~1.132 0.810 -0.318 0.439 -0.289 38
FA LT -2.271 0.363 3.749 —0.845 -0.290 39
25 KA -0.280 ~0.463 0.221 -2.333 ~0.546 40
ikl -0.777 0.059 ~1.690 0.612 ~0.547 41
PRl —0.869 0.346 —0.068 -1.731 —0.575 42
Tl —1.145 0.094 -0.533 -0.183 -0.596 43
B A Sl -1.009 0.367 -0.296 ~1.414 -0.624 44
i -0.202 -0.344 -0.779 —2.125 —0.647 45
A -1.606 -0.820 —0.464 1.587 -0.707 46
W 3k £ 0 Al -3.153 —-1.218 1.720 1.113 -1.106 47
JEEAR) £t il -2.864 0.587 ~1.217 -0.557 —1.404 48
E i —4.338 -0.554 -0.985 -0.618 -2.252 49
4 B4R —6.027 0.225 -0.790 -0.525 —2.740 50
Jehl 15 -5.805 —2.760 -1.846 -0.258 -3.483 51
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Fig. 2 Heatmap of cluster analysis of 51 pomelo germplasm in Hekou, Yunnan
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