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Genetic analysis of citrus fruit-related traits in the progeny of HB Pome-

lo x Huagan No. 4 hybrids
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Abstract: [Objective] The inheritance pattern of fruit-related traits in the cross progeny population
with HB Pomelo as the female parent and Huagan No. 4 as the male parent was determined to provide a
theoretical basis for the selection of parents for cross breeding. [Methods] A total of 53 trees of hybrid
progeny with stable fruit set were selected. From the middle and lower parts of each tree, 9-10 mature
fruit without obvious mechanical damage were selected and pooled into one sample. The trait indexes,
including single fruit mass, longitudinal diameter, transverse diameter, peel thickness, total soluble sol-
ids, titratable acid, and so forth, were then measured. Three biological replicates were determined for
each index. The mean, standard deviation, skewness, coefficient of variation, genetic transmission, and
other parameters of these data were calculated to assess the genetic variation characteristics of the hy-
brid population. In this study, the experimental data were processed using Excel 2016 software, among

others. [Results] The hybrid offspring resulting from the cross between HB Pomelo and Huagan No. 4

st #s H A :2024-06-28 2 HHA:2024-09-18

EETR RIS R FI 1648 5 A 920 % TF R (GSSZ202302) 5 1AL 48 48 % 4 BH 151 H (2023BEB025) ; [H 5 BLAR A b CHit
D PEb AR 2 (CARS-26)

TEZ I AL, 53, AE SR W 7 AR, A AR S B A 7E . E-mail: 1148819769@qq.com

*1B{E4E#& Author for correspondence. E-mail : wjxun@mail.hzau.edu.cn



1 REBHC , 45 : HB Al HEAHT 4 5 2% 58 Je ARG SRS SR MR8 1% 0 A 73

exhibited a wide range of fruit shapes, primarily including high flat round, round or nearly round, and
oval shapes. Additionally, they displayed a variety of skin and flesh colors, with orange and yellow be-
ing the most common. The majority of the hybrid progenies matured later than their parents, with the
majority matured in January and February. This suggests that there is a polygenic control of maturity,
with a tendency of later ripening. Statistical analysis of fruit mass and fruit shape traits in the hybrid
population from the cross between HB Pomelo and Huagan No. 4 revealed distinct distribution patterns.
Specifically, the transverse diameter and juice recovery followed a normal distribution. On the other
hand, the single fruit mass, longitudinal diameter, peel thickness, total soluble solids, solid to acid ratio,
and vitamin C exhibited a right-skewed distribution. Furthermore, the fruit shape index, seed number,
flesh recovery, and titratable acid showed a left- skewed distribution. The analysis of the hybrid off-
spring resulting from the cross between HB Pomelo and Huagan No. 4 demonstrated significant pheno-
typic variation in various fruit traits. The single fruit mass exhibited the highest coefficient of variation
(33.15%), indicating a wide range of variation among the offspring. The longitudinal diameter showed a
moderate coefficient of variation and a heritability of 79.42%, suggesting a genetic control with some
environmental influence. Similarly, the transverse diameter also displayed a moderate coefficient of
variation and a heritability of 84.93%, indicating a strong genetic influence. The fruit shape index had
the lowest coefficient of variation (9.20%) and the highest heritability (96.97%), indicating that it is a
highly heritable and consistent trait. Peel thickness exhibited a high coefficient of variation (27.03%)
and a heritability of 71.54%, suggesting that there is considerable variation and moderate genetic con-
trol. Seed number showed a heritability of 81.86%, indicating that seediness trait is largely determined
by genetics. Flesh recovery had the lowest coefficient of variation (11.44%) among the second set of
traits with a heritability of 92.45%, indicating it is a stable and heritable trait. Juice recovery displayed a
high heritability (94.60%) and tended to be lower than the parents. Total soluble solids had the lowest
coefficient of variation (9.26%) among the flavor traits and a heritability of 87.36%, suggesting that it is
a stable trait with a strong genetic influence. Titratable acid showed a high heritability (158.97%) and
tended to exceed parental values, indicating a super-parental genetic trend. Vitamin C exhibited a herita-
bility of 105.73% and a tendency to be higher than the mid-parent value, suggesting a super-parental ge-
netic trend. The soluble solid to acid ratio had the highest coefticient of variation (32.87%) and a herita-
bility of 57.80%, indicating that it is a complex trait with a genetic tendency towards lower values.
[Conclusion] The present study undertook a comprehensive assessment of several key fruit traits in hy-
brid population from the cross between HB Pomelo and Huagan No. 4. In particular, the maturity, single
fruit mass, fruit shape, seed number, flesh recovery, total soluble solid, and titratable acid content were
evaluated. The findings of this study revealed that the fruit quality in the hybrid population exhibited
substantial genetic variation, indicating that these traits are likely quantitative and influenced by multi-
ple genes. This research not only enhances our understanding of the genetic patterns in citrus hybrid
progeny but also provides essential data for the selection of parents for future citrus breeding programs.
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Table 1 Analysis of peel color, flesh color and fruit shape of parental and progeny fruits

7K Parents FAR 7 BRI (5 e Percentage of offspring/%
PEIR Trait HB #h et 45
HB pomelo Huagan No. 4 1 2 3 4
RSCHIR Fruit shape  MfFEI 2 e it [ 7 Jm A Oblate &1 B 7% High oblate [ &} [F W& JE Ellipsoid
Ellipsoid High oblate 5.70 41.51 Round or subround 13.21
39.62
J R it Peel color # {0 Yellow  f4 Orange {4 Yellow P& {5, Orange F&4T 1, Orange-red
30.19 62.26 7.50
RPBIE Flesh color 414 Red 1 4 Orange Pt Orange  #4 Yellow
60.37 39.62
1 RZFRREGEMRAHEIILLE
Fig. 1 Comparison of peel color and flesh color among the hybrids
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Table 2 Investigation on maturity of parents and hybrids

TAME N

;Y ¥
lfi/lkjtu;ﬂ riod ;J: fknt Number of  Percentage/
¢ peno ents hybrids %
127 kA HB 1 1.89
Early December HB pomelo
12 H T4 Rt 45 8 15.10
Late December Huagan No. 4
1 H b 24 45.28
Mid to late January
2HTFAIAE3H A 20 37.74

Late February to early March
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Table 3 Genetic analysis of single fruit mass and fruit shape traits of parents and hybrids

“F-¥J{H Mean Z %2 FAX Hybrid offspring
'mﬁ HB R4S PRE Eye A2 5 (i L HE fICfiCsE skt
Trait HB Huagan ~ MP FRE R g M)y RR W B

Pomelo No. 4 Mean+SD CVI% Ta/% HH/% LL/%  RHm/%
YL & Single fruit mass/g 1320.03  112.80 716.42  414.94+£137.57 33.15 0.66 5792  0.00 0.00 —42.08
“\4% Longitudinal diameter/mm 163.33 56.25 109.79 87.20+13.20  15.14 040 7942  0.00 189  —20.58
1#4% Transverse diameter/mm 162.00 65.81 113.91 96.74+10.23  10.58 0.14 8493  0.00 0.00 -15.07
FIEAEHL Fruit shape index 1.01 0.85 0.93 0.90+0.08 920 -142 9697 13.21 22.64 -3.03
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Table 4 Genetic analysis of peel thickness, seed number, edible rate and juice recovery of parents and hybrids

“F14{H Mean #4EF4X Hybrid offspring
A HB it ORI . , i# & %Rl
L it it 45 " AT BREM i %ﬁé% @ i 1&&1&‘:%5 ;hfﬂ)u

o HB Huagan Mean+SD CVI% Skewness = AR A o

Pomelo No. 4 ’ Tal%  HHI/% LL/%  RHm/%
% JEJE Peel thickness/mm 13.27 3.10 8.19 5.86+1.58 27.03 0.96 7154 0.00  0.00 -28.46
7% Seed number 92.00 0.00 46.17  37.79+9.64 25.50 -0.02 81.86 0.00 000 -18.14
Al & Edible rate/% 0.6378  0.7899 0.7139  0.66+0.08 11.44 -0.42 9245 377 37.74 -7.55
i1 Juicing rate/% 0.5681  0.6580 0.6131 0.58+0.07 12.78 0.09 94.60 1321 47.17 -5.40
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Table 5 Genetic analysis of total soluble solids, titratable acid, vitamin C content and

solid to acid ratio in parents and hybrids

-1 {8 Mean 222 TR Hybrid offspring
PR HBAI 445 TORE pPayfe A5 S (s Wit R R Pk
Trait HB Huagan ~ MP bRt R Sk;mess #7] b2 JHR B
Pomelo No. 4 Mean+SD CVI% Tal/% HHI% LL/% RHm/%
w0 11.30 13.20 1225 10.70+0.99 9.26 0.30 87.36 1.89 83.02  -12.64
Total soluble solids content/%
wCAEE R 1.27 1.07 117 1.86+0.42  22.68 -0.33 15897  90.57 3.77 58.97
Titratable acid content/%
w(EAZE O 35.15 29.99 32.57 34444930  27.02 0.46 10573  41.51 37.74 5.73
Vitamin C content/(mg-100 g")
[ 2 b Solid to acid ratio 8.90 12.34 10.64  6.15£2.02  32.87 1.94 57.80 1.89 90.57  -42.20
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