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Abstract: [Objective] In order to provide theoretical basis for breeding new varieties of yellow passion
fruit, the inheritance tendency of the fruit appearance and main quality traits of the hybrid progeny of
yellow passion fruit was studied. The genetic tendency of the fruit shape index, edible rate and solidity-
acid ratio of hybrid progenies was clarified based on the characteristics of universality and irregularity
of separation of hybrid progenies. [Methods] In this study, the large yellow passion fruit tree was used
as female parent (The fruit is large, oval, high acidic with, thin skin and high edible rate) and small yel-
low passion fruit tree was used as male parent (The fruit is small, round and high in soluble solid con-
tent). The seeds obtained by hybridization were sown, cultivated and managed in the field. The mature
fruits of 200 hybrid progenies and parents were randomly selected as materials. The transverse and lon-
gitudinal diameter of fruits were measured with Vernier caliper, and the fruit shape index was calculat-
ed. The single fruit weight and rind weight of fruits were weighed with electronic balance, and the edi-
ble rate of fruit was calculated. The soluble solid content and total acid content of fruits were mea-
sured with sugar acid instrument (ATAGO PAL-BX / ACID1), and the solidity-acid ratio was calculat-
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ed. [Results] The coefficients of variation of fruit traits in hybrid progenies were 5.04%-30.63%, and
the coefficient of variation of solidity-acid ratio was the highest. The coefficient of variation of other
traits was over 15% except for the transverse diameter, longitudinal diameter, fruit shape index, edible
rate and soluble solids content, which had high genetic diversity. Their coefficients of variation of the
solidity- acid ratio, total acids content, single fruit weight and rind weight were 30.63% , 23.43%,
22.63% and 21.45%, respectively. The longitudinal diameter of hybrid progenies tended to be the mid
value of the parents, with an average of 7.38 cm. The transverse diameter and single fruit weight of the
hybrid progenies showed superiority over the female parent. Among them, the fruit transverse diameter
of 1.50% of the hybrid progenies was longer than that of the female parent, and the single fruit weight
of 3.00% of the hybrid progenies was larger than that of the female parent. The fruit shape index, edible
rate and total acid exhibited the tendency to exceed the female parent, and the proportion over female
parent traits were 19.00%, 91.00% and 28.50% respectively. The soluble solid content showed the ten-
dency to surpass the male parent. The standard deviation of the fruit weight and fruit shape index was
small and concentrated, and their genetic trend was consistent, but the standard deviation of the solidity-
acid ratio was large and the coefficient of variation was high, which led to the high degree of dispersion
of genetic trend in hybrid progenies. Correlation analysis showed that the single fruit weight were high-
ly, significantly and positively correlated with the fruit longitudinal diameter and transverse diameter;
the rind weight were highly, significantly and positively correlated with the fruit longitudinal diameter,
transverse diameter and single fruit weight; The edible rate highly, significantly and positively correlat-
ed with the fruit longitudinal diameter and single fruit weight, but it was significantly and negatively
correlated with the rind weight. According to the cluster analysis of soluble solids content and total ac-
ids content, 202 samples could be divided into three categories (group similar to female parent, female
parent group and male parent group) when the cluster distance was 10. The female parent group is the
largest, includes 97 hybrid progenies and female parent, accounting for 48.50% of the total samples.
The characteristics were biased towards the female parent, with low soluble solid content and high total
acid content. [Conclusion] There were obvious genetic tendency and heterosis among hybrid proge-
nies. The transverse diameter, fruit shape index, single fruit weight, edible rate, soluble solids content
and total acids content of hybrid progenies showed the tendency to exceed those of the parent with high
value. However, the fruit shape index, rind weight, soluble solids content and solidity-acid ratio of hy-
brid progenies showed the tendency to be inferior to those of the parent with low value The soluble sol-
ids content and total acids content of the hybrid progenies were greatly affected by the characteristics of
the female. The fruits of the hybrid progenies with high edible rate were oval and heavier. Two excel-
lent individual plants of No. 6-4-27 and No. 6-12-65 were selected from the hybrid population.
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Table 1 Comparison of fruit character index in hybrid progenies and parents

PERSE R

WL SH Character index PR RFE WTaR wAEEEEYD wOEaED  FERE

Crossbreeding WIF iz Hipesy  Single fruit Rind Edible  Soluble solids Total acids ~ Solidity-

parameters Longitudinal Transverse  Fruit shape weight/g — weight/g  rate/%  content/% content/%  acid ratio
diameter/cm diameter/cm index

LA P1(D7-39) 5.43 5.34 1.02 51.45 35.44 3112 17.90 1.03 17.38

Male parent P1(D7-39)

KA P2(B5-6) 8.82 7.52 1.17 153.24 80.45 4750 1243 2.58 483

Female parent P2(B5-6)

T 6-4-27 6.68 5.66 1.18 172.21 67.09 61.04 19.33 231 8.37

Progeny 6-4-27

T 6-12-65 7.84 6.65 1.18 100.44 32.42 67.72 1590 1.40 11.38

Progeny 6-12-65

AT 7.38 6.53 1.13 109.15 46.95 56.44  16.59 2.27 7.82

Mean value of hybrid

progenies, Fi

£ K AE Max 8.59 7.75 1.26 176.56 74.97 68.75  19.67 3.66 14.87

ie/ME Min 5.75 5.40 0.90 61.22 28.13 40.69  10.60 1.17 3.31

FriE % SD 0.48 0.39 0.06 24.64 10.04 0.06 1.52 0.53 239

B RZELCVI% 6.52 5.99 5.04 22.63 21.45 1049 921 23.43 30.63

FARAFREHI 1.04 1.02 1.03 1.07 0.81 1.44 1.09 1.26 0.70

TRRT mRE 0.00 1.50 19.00 3.00 0.00 91.00  15.50 28.50 0.00

Over-parent heterosis/%

T T R ] 100.00 98.50 78.00 97.00 89.00 9.00  83.00 71.50 95.50

Mid-parent heterosis/%

TR TR E 0.00 0.00 3.00 0.00 11.00 0.00 1.50 0.00 4.50

Low-parent heterosis/%
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Fig. 2 Genetic trend of fruit transverse and longitudinal diameter in hybrid progenies and parents
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Table 2 Correlation analysis of main quality characters of fruit
. N E R SR A % Y1z e 2k R 5
%Dﬁ'r&% Tlﬂﬁ.ﬂ%ﬂng Eﬁlni .E&Hﬁ }}\'T:I: ) 1; 12 %ﬂ/%ﬁé& qj%)j?é %BZJ—D%E m—ﬁ.%z
. Soluble solids Total acids Solidity- Longitudinal Transverse Fruit shape Single fruit . . .
Quality character . . . . . . Rind weight Edible rate
content content acid ratio diameter diameter index weight
MEEERY SR 1.00
Soluble solids content
MRS ~0.22%* 1.00
Total acids content
IE A2 L 0.47%* ~0.92%* 1.00
Solidity-acid ratio
Piz -0.12 -0.08 0.03 1.00
Longitudinal diameter
e -0.04 -1.13 0.12  0.67** 1.00
Transverse diameter
RILIRE -0.10 1.05 -0.10  0.51%* ~0.30%* 1.00
Fruit shape index
R -0.04 -0.02 0.03  0.63** 0.61%+* 0.10 1.00
Single fruit weight
B -0.08 0.03 -0.02  0.54%* 0.57%* 0.04 0.82%%* 1.00
Rind weight
IR 0.04 -0.08 0.08 0.23%* 0.16* 0.10 0.42%* -0.16* 1.00
Edible rate

VE: *p<<0.05 ZE ML, **p<<0.01 FLEE M.

Note: *p<<0.05 significant correlation, **p<<0.01 extremely significant correlation.
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