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Abstract: [Objective] The study aimed to investigate the inheritance of some fruit quality traits and to
provide a basis for selecting parents in the interploidy cross breeding of citrus. [Methods] Two previ-
ously produced triploid hybrid populations derived from the cross of Fallglo mandarin x NS (Nova tan-
gor + Succari sweet orange) and another cross of Kiyomi tangor x SD (Succari sweet orange + Dancy
red tangerine) were used as materials. Fully matured fruits were collected in two successive years (2018
and 2019) for fruit quality analysis. For each triploid plant, twelve fruits were collected and pooled for
three technical replicates. The transverse diameter, longitudinal diameter and peel thickness were mea-
sured using a digital vernier caliper. The fruit weight was determined by a precise 1/100 electronic bal-

ance. Furthermore, the soluble solids content and titratable acid content of the fruit pulp were deter-
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mined using an ATAGO handheld digital refractometer. The genetic variation of the fruit traits was as-
sessed by the coefficient of variation (CV), transmitting ability (Ta) and transgression rate. The normal
distribution map was employed to depict the genetic tendencies of the triploid progenies. All data were
processed using Microsoft excel. [Results] The distribution of fruit transverse and longitudinal diame-
ter, fruit weight, peel thickness, and soluble solids content frequency in two citrus sexual offspring pop-
ulations showed a continuous normal distribution, while the distribution of the titratable acid content
showed a partial normal distribution. The fruit transverse diameter and fruit quality of the two triploid
sexual offsprings were mostly distributed between those of the parents, indicating a trend of intermedi-
ate variation. The fruit longitudinal diameter exhibited diverse patterns in different combinations. For in-
stance, 60.47% and 42.00% of the fruit longitudinal diameters of individuals from the Fallglo mandarinx
NS cross was significantly higher than that of the higher value of the parents in 2018 and, respectively,
indicating a genetic trend of transgressive variation. In contrast, 94.12% and 97.0% of the fruit longitu-
dinal diameter of the individuals from the Kiyomi tangor x SD combination in 2018 and 2019 fell be-
tween the values of the two parents, respectively, showing an intermediate variation trend. The average
peel thickness of the fruits was greater than the median value of the parents and most of them were high-
er than the high-value parents, showing a phenomenon of transgressive inheritance. The ratios of the av-
erage value of the soluble solids content of the fruits from the two triploid crosses lower than that of the
lower value of the parent were 74.4% and 66.88%, respectively. The average value of the titratable acid
content in the fruits of the both two triploid progeny populations was lower than that of the median val-
ue of the parents, which was different from the results reported previously, implying that the occurrence
rate of the low-acid offspring might be related to the acid content of the female parents. The coefficient
of variation for the fruit weight and titratable acid content in the fruit traits exceeded 30%, indicating ex-
tensive separation of these traits in the triploid sexual offsprings. In contrast, the coefficient of variation
for the fruit transverse and longitudinal diameter, peel thickness, and soluble solids content remained be-
low 30%, implying a limited separation in these traits in the triploid sexual offsprings. The genetic trans-
mission ability of the fruit transverse and longitudinal diameter, peel thickness, soluble solids and titrat-
able acids of the triploid sexual offspring exceeded 70%, suggesting that genetic factors were the prima-
ry drivers of variation in these traits. The genetic transmission ability of the fruit weight varied signifi-
cantly with the different combinations. For instance, the genetic transmitting ability of the fruit weight
in the Fallglo mandarin X NS cross for two consecutive years were both high (99.79% and 91.84%).
However, the genetic transmitting ability in the Kiyomi tangor X SD combination was relatively low
(55.93% and 63.30%), indicating that the inheritance of the fruit weight is greatly influenced by the par-
ents. [Conclusion] The fruit weight, fruit transverse diameter, longitudinal diameter, peel thickness and
soluble solids content of the sexual offspring in citrus triploids were polygenic quantitative traits, where-
as the titratable acid content might be primarily influenced by a major gene, potentially of paternal ori-
gin. Notably, the significant genetic variation was observed in single fruit quality and titratable acid con-
tent, facilitating the trait segregation, while the variation was comparatively low in the other traits. The
order of the genetic heritability values for several traits was as follows: fruit peel thickness> fruit longi-
tudinal diameter>fruit transverse diameter>titratable acid content>>soluble solids content> fruit
weight. The enhanced genetic transmission ability were correlated with the prominent heterosis, provid-
ing a foundational framework for the parent selection in ploidy hybridization aiming to generate elite
triploid progeny in the future.
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Fig.1 The frequency distribution of fruit transverse diameter(A, B), fruit longitudinal diameter (C, D), fruit weight (E, F),

thickness of peel (G, H) in two triploid hybrid populations
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Table 1 Variation and inheritance of fruit transverse diameter in the two triploid hybrid populations

AR Rt BEE AT MR
_— PN Transverse diameter of Transverse diameter of b2 EEE X AR WG
- L parents/mm hybrids/mm Ratioof ~ Between  Ratioof  &R¥ /)
Year Cross . o o
BEA N Sl Sy A T over high the parents less lower- CV/% Ta/%
Famale Male  MP xS Range parent/%  rate/% parent/%
2018 FKIEAEXNS 70.69 58.65  64.67 62.34+8.27 47.15~79.81  14.00 49.00 37.00 13.26  96.40
Fallglo mandarin x NS
5 WA FExSD 86.46 5233 69.39  58.07+9.41 43.59~79.05  0.00 67.65 32.35 16.20 83.69
Kiyomi tangor x SD
2019 FKIEAEXNS 74.44 58.77  66.60 62.06+9.07 38.74~80.01 8.00 56.00 36.00 14.61 93.18
Fallglo mandarin x NS
H WA XSD 83.72 4879 6625  57.41+7.77 43.80~71.99  0.00 83.78 16.22 13.53  86.65

Kiyomi tangor x SD

TE:MP. SR E s, 28 SR K P 2{EL s OV 72 57 A 0 T, 1A% A%IE 1. R 1A

Note: MP. Median parental value; x. Population average value; CV. Coefficient of variation; Ta. Genetic transmitting ability. The same below.
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Table 2 Variation and inheritance of fruit longitudinal diameter in the two triploid hybrid populations

FAMME R WEE OATFOE REFR
wn o de Longitudinal diameter of Longltudlnal diameter of H2= a] f) H 2= 2= AR AL
Ye; 'Cr(');s parents/mm hybrids/mm Ratio of Between Ratio of EX (St
A A SEE I ARTE over high  the parents less lower- CV/% Ta/%
Famale Male MP xEs Range parent/%  rate/% parent/%
2018 BKHEAEXNS 56.90 49.13  53.01 56.83+7.81 42.77~71.13  60.47 11.62 2791 13.74 107.20
Fallglo mandarinx NS
T WA < SD 79.51 41.60 60.56  5539+9.98 37.78~77.71 0.00 94.12 5.88 18.02 91.47
Kiyomi tangor x SD
2019 FKHEAEXNS 58.11 5023 54.17  55.77#8.66 36.02~74.91  42.00 30.00 28.00 15.53 102.96
Fallglo mandarinx NS
T WAGRE=SD 72.49 40.79 56.64  53.43+£7.38 37.69~71.71 0.00 97.30 2.70 13.81 94.33

Kiyomi tangor x SD
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Table 3 Variation and inheritance of fruit mass in the two triploid hybrid populations of citrus
REER & JEARR & W AFWE R
PPN Fruit mass of parents/g Fruit mass of hybrids/g [ EELZE R AR sk
fH = . . w 5
. N SEVIEEIR A Ratio of  Between Ratio of ¥ RN
Year  Cross BEA SA SRR iy B over high  the parents less lower- CV/% Ta/%
Female Male MP Xts Range parent/%  rate/% parent/%
2018  FKIEFHNS 157.38 89.00 123.19 122.93+47.13 47.57~247.60 23.26 46.51 30.23 38.34  99.79
Fallglo mandarin x NS
T WLAEE=SD 294.00 58.89 176.45 98.69+47.03 39.51~235.19  0.00 88.24 11.76 47.66  55.93
Kiyomi tangor x SD
2019  FKHEFENS 17791 92.28 135.09 124.08+48.30 32.37~229.44 14.00 56.00 30.00 3893 91.84
Fallglo mandarin x NS
T ILAEE=SD 260.28 47.61 153.94 97.45+35.63  42.65~184.60  0.00 94.59 5.41 36.56  63.30
Kiyomi tangor x SD
x4 2N ZEHEHERBEEAREEEMNEEER
Table 4 Variation and inheritance of peel thickness in the two triploid hybrid populations
RAR B JEACR B WEE TR RS
o Peel thickness of Peel thickness of [Hz (BRI EE 2 bR R btk
A parents/mm hybrids/mm Ratio of Between Ratio of ¥ fEEH
Year  Cross K
BEA QA& EPE AT overhigh  the parents less lower-  CV/%  Ta/%
Famale Male MP s Range parent/%  rate/% parent/%
2018 FRHERGXNS 2.01 291 246 3.75£1.08  1.63~7.37 83.00 12.00 5.00 28.74  152.80
Fallglo mandarin x NS
& WG SD 3.00 266  2.83 3.34+£0.54  2.10~4.56  69.70 21.21 9.09 16.09 118.14
Kiyomi tangor x SD
2019 FRHERGXNS 2.26 3.18 272 3.66£1.05  1.90~6.46  54.00 42.00 4.00 28.68  134.60
Fallglo mandarin x NS
& WAEE>SD 3.84 253 3.8 3.35£0.88  1.26~529 27.03 56.75 16.22 26.10  105.37

Kiyomi tangor x SD
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Table 5 Inheritance and variation of soluble solids content in the fruits of two triploid hybrid populations
wORAS ATV P [ T4 wORRAVEERTEYD e ATEE R
Soluble solids content of Soluble solids content of |2 mEZ % AR
Fhr He arents/% hybrids/% i i ¥ i
p 0 ybrids/% Ratio of ~ Between Ratio of RE R
Year Cross .
BRA A EFIE AR over high  the parents less lower- CV/% Ta/%
Famale  Male MP LS Range parent/%  rate/% parent/%
2018 FRMERGXNS 11.62 12.57 12.09  9.98+142  7.37~14.07 2.56 12.82 84.62 14.23 82.59
Fallglo mandarin x NS
T WA RE<SD 12.41 1294 12,68  9.18+145 6.63~12.90 0.00 3.45 96.55 15.82 72.44
Kiyomi tangor x SD
2019 BKHEHENS 9.88 1342 11.65  9.46+1.08 7.37~12.80  0.00 35.71 64.29 1147 81.16
Fallglo mandarin x NS
T WA < SD 8.37 13.98 11.17  9.14£142  6.27~12.23  0.00 62.79 37.21 15.56 81.82

Kiyomi tangor x SD
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Table 6 Inheritance and variation of titratable acid (TA) content in the fruits of two triploid hybrid populations

wOEARTHERR) wURARAHEER) Wi ATUEE R
PPN Titratable acid content of ~ Titratable acid content = fal g L% bhx 4R 5 s
A parents/% of hybrids/% Ratio of ~ Between Ratioof R Lyl
Year  Cross :
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