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Abstract: [Objective] This experiment aimed to investigate the genetic trends of fruit-related traits in
the F, generation of Actinidia chinensis ‘Jintao’ with different paternal parents, understand the influ-
ence of different paternal genotypes on the sex ratio, single fruit weight, soluble solids content (SSC),
and flesh color of the F, generation and try to screen out potential superior paternal parents. [Methods]
Using A. chinensis ‘Jintao’ as the maternal parent and 10 different male 4. chinensis genotypes as pater-
nal parents, 10 hybrid combinations were established. The sex ratio of the F, generation was recorded,
and fruit weight, soluble solids content (SSC), and flesh color were measured to analyze genetic trends

and differences. Gray relational analysis (GRA) was applied for a comprehensive evaluation of fruit
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traits across the 10 hybrid combinations. At the harvest stage, 10 fruits were randomly sampled from
each plant to measure single fruit weight and post-ripening SSC, while flesh color was visually de-
scribed using the RHS color chart. Data were processed and statistically analyzed using Excel 2019,
and GRA was also performed. SPSS 25.0 was used to calculate means, standard deviations, coefficients
of variation (CV), chi-square values, and significance of differences. [Results] Among the 10 hybrid
combinations, 8 exhibited male-biased sex ratio in the F, generation, while 2 showed female-biased ra-
tios. However, the differences between the male and female amount were not significant, comforming
to a 1:1 sex ratio. The average single fruit weight of the F, generation ranged from 59.95 g to 79.84 g,
all smaller than that of the maternal parent (82 g), with coefficient of variations (CV) of 18.75%-
26.00%. The top three combinations for average single fruit weight were 1-3, I-8, and I-2 (79.84 g,
79.34 g, and 74.51 g respectively), significantly or marginally bigger than the others. The combination I-
10 had the smallest average single fruit weight, only 59.95 g, significantly smaller than the most others.
The maximum single fruit weight ranged from 85.42 g to 141.52 g among the 10 hybrid combinations,
with a proportion exceeding the maternal parent ranged from 7.14% to 34.42%. Among them, I-8, I-3,
and I-2 had the highest proportion of offspring surpassing the maternal parent (34.42%, 34.29%, and
30.77%, respectively). The average SSC of the F, generation ranged from 12.9% to 16.1%, with CV of
9.14%-15.25%. Only three combinations surpassed the maternal parent in average SSC, while the other
seven were lower. The combinations I-2, I-9, and I-5 had the highest average SSC (16.1%, 15.9%, and
15.7% respectively), significantly higher than the others. The combination I-10 had the lowest average
SSC, only 12.9%. The maximum SSC across the 10 combinations ranged from 16.9% to 20.1%, with
8.33%-63.46% exceeding the maternal parent. The combinations I-2, I-5, and 1-9 had the highest pro-
portions (63.46%, 50.00%, and 46.51%, respectively). The flesh color of F, generation showed a segre-
gation of yellow, yellowish green, and light green, with yellow flesh being the most prevalent (41.18%~
84.21%), while yellowish green and light green proportions were nearly equal. The combination 1-3 did
not produce light green flesh phenotype. By assigning values to different flesh colors, the top three com-
binations in descending order were 1-7, 1-9, and I-3. The gray correlation analysis of three traits re-
vealed the following order of correlation and weight coefficients: SSC>single fruit weight>flesh col-
or. The weighted relational degrees of 10 combinations ranked as: [-9>[-3>1-2>1-7>[-8>1-5>1-1>
[-4>1-6>1-10. [Conclusion] The F, generation exhibited extensive segregation in single fruit weight
and SSC, with an overall trend toward smaller fruit size and lower SSC. The differential analysis re-
vealed significant variations in these traits among the F, generation of different hybrid combinations,
suggesting that the observed differences might be attributed to the influence of the paternal parent. The
flesh color also displayed distinct segregation, further indicating the paternal contribution to this trait.
Based on the mean values of related traits and the proportion of F, generation exceeding the maternal
parent, it could be inferred that the paternal lines of 1I-8, I-3, and I-2 would possess potential for breed-
ing large- fruit cultivars, while 1-2, I-5, and 1-9 would be more likely to produce offspring with high
SSC. Furthermore, the paternal parents of combinations I-7, I-9, and I-3 may breed cultivars with yel-
low-flesh. The comprehensive evaluation results demonstrated that the paternal lines of combination I-
9, I-3, and I-2 seems to be more likely to breed new kiwifruit varieties with large fruit size, high soluble
solids content, and yellow flesh.
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Table 1 Comparison of male and female sex in F; generation

HeEds Pk MERE @ Mtk o RIFHE e LA Rty
Combination No.  Survival number Female Male Unbloomed Proportion Chi-square value
I-1 118 48 56 14 1:1.17 0.615

1-2 230 104 113 13 1:1.08 0.374

1-3 171 70 81 20 1:1.16 0.815

1-4 132 60 64 8 1:1.07 0.129

1-5 206 100 97 9 1:0.97 0.046

1-6 192 84 95 13 1:1.13 0.680

1-7 158 76 78 4 1:1.03 0.026

1-8 247 122 117 1:0.96 0.105

1-9 283 129 135 19 1:1.05 0.136
1-10 169 70 84 15 1:1.20 1.273
&1t Total 1906 863 920 123 1:1.07 1.825
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Table 2 Fruit weight of F, generation of different combinations g
o REA G 425 F1X Hybrid progeny
Combination No.  Average of A8 b e 2 M N BREY AR
female parent Mean+SD Min. Max. cv Supermaternal proportion/%

I-1 82.00+15.62 67.16£13.92 be 49.10 90.01 20.73 20.83
1-2 82.00+15.62 74.51+16.13 ab 49.94 119.50 21.64 30.77
1-3 82.00+15.62 79.84+19.23 a 52.96 137.00 24.10 34.29
1-4 82.00+15.62 65.85+13.80 be 44.70 88.70 20.96 16.67
1-5 82.00+15.62 70.11£13.94 b 47.37 102.86 19.88 18.00
1-6 82.00+15.62 65.72+12.32 be 45.53 101.88 18.75 7.14
1-7 82.00+15.62 70.09+£18.48 b 48.65 117.00 26.00 23.16
1-8 82.00+15.62 79.34£19.30 a 49.43 141.52 24.33 34.42
1-9 82.00+15.62 71.91+15.70 ab 45.21 104.33 21.83 29.07
1-10 82.00+15.62 59.95+11.32 ¢ 43.59 85.42 18.88 8.57

T R EHE T EbR 2 , RIS R TR ROR 2 7 535 (P<0.05). T

Note: The data in the table is mean + standard deviation, different small letters indicate significant differences at the 0.05 level. This same below.
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Table 3 Soluble solids content of F, generation of different combinations %

e REAIS(H 472 74X Hybrid progeny

Combination No.  Averageof  SERy(Hubr M N BREM A Hp]

female parent Mean+SD Min. Max. crv Supermaternal proportion/%

I-1 15.6+1.45 14.8+1.35b 12.8 17.4 9.15 25.00

1-2 15.6+1.45 16.1£1.79 a 12.3 19.0 11.11 63.46

1-3 15.6+1.45 14.3+1.49 be 12.0 17.7 10.44 22.86

1-4 15.6+1.45 14.241.52 be 12.1 16.9 10.71 8.33

I-5 15.6+1.45 15.7+1.60 a 12.9 18.8 10.18 50.00

1-6 15.6+1.45 13.6+1.54 cd 10.6 17.3 11.35 11.90

1-7 15.6+1.45 14.2+1.30 be 10.4 16.7 9.14 13.16

1-8 15.6+1.45 13.9£1.59 ¢ 11.1 17.4 11.45 17.83

1-9 15.6+1.45 15.9+1.71 a 12.3 20.1 10.77 46.51

1-10 15.6+1.45 12.9+1.97d 10.0 17.0 15.25 14.29
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Table 4 Flesh color of F; generation of different

combinations

F AR R R i L ﬁ
Percentage of F, with different color/% E/’Ly"@‘

Al B

Combina- Female

tion No.  parent By 3% @{ ﬂ’% & ;core
Yellow Yellowish green Light green
1-1 1 Yellow 58.33  20.83 20.83 2.37
12 Hifh Yellow 46.15  28.85 25.00 221
1-3 # 0 Yellow 56.00  44.00 0 2.56
1-4 # {1 Yellow 60.00  20.00 20.00 2.40
I-5 4 Yellow 42.86  25.71 31.43 2.11
I-6 B fh Yellow 44.10  22.56 33.34 2.11
1-7 5 {1 Yellow 84.21 5.26 10.53 2.73
1-8 {1 Yellow 54.76  23.81 21.43 233
1-9 {1 Yellow 76.79 8.93 14.28 2.63

1-10 M Yellow 41.18 35.29 23.53 2.18

o mRAE 3 732 70 1 40 ARFE B o Ui SR A
1S oy (0 B x 3+ 3R G (0 (5 Lhx 2+ 3R 4t
tex1D. HHER 4 mT A, RABEIRETS 7 & s i =
AWK NT-7.0-9 F11-3, BB 154 73 31 R 2,73
2.63.2.56, H IR A B AR AL 5 LA 0N 84.21%
76.79% +56.00% 5 5 A 0 €4 i AE 75 70 e AR 1) = AN 20
AN T-51-6 F11-10, BUETH 553 310 2.11.2.11
218, IR FE AR A L4 51N 42.86%44.10%
41.18%.
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Table 5 Correlation coefficients of the trait indicators

between tested combinations and “Ideal combination”

e SRR TEERERAER SRR
Combination No. Fruit mass Soluble solids content ~ Flesh color
I-1 0.44 0.61 0.49
I-2 0.65 1.00 0.40
I-3 1.00 0.53 0.39
I-4 0.42 0.51 0.67
I-5 0.51 0.83 0.51
I-6 0.41 0.45 0.35
1-7 0.51 0.51 1.00
I-8 0.95 0.48 0.46
-9 0.56 0.91 0.77
I-10 0.33 0.39 0.39
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Table 6 The equal-weight correlation degree and weight

value of each trait indicator

A K TR BF
ki ORRBE  garm
Index q el Weight value  Ranking

correlation degree
AR & 0.62 0.36 1
Soluble solids content
P B Fruit weight  0.58 0.33 2
SRR Flesh color  0.54 0.31 3

*®7 SHEAMKKESHF
Table 7 The weighted correlation degree and ranking of

the tested combinations

ISR IR T 4

Headhs

Combination No. Weighted correlation degree Ranking
I-9 0.75 1
1-3 0.73 2
12 0.70 3
-7 0.66 4
I-8 0.63 5
I-5 0.58 6
I-1 0.51 7
-4 0.48 8
I-6 0.41 9
I-10 0.37 10
30 i

TR TEE VA H Ak LU Bt it P ik & 5 5 E
oM. AT 10 N LA A S UL F AREE A
MW 22, o5 40 2 2 MERR A 22, (EE  HERR K0 22
AR, MEREME R LB 101, S AW R4S
R—3", McNeilage®" X R B4 1 H e 118 1%
MURIEEAT T 0 70, 38 o P S5 T B8 bl B — 7 A (1 55
DRI ], ARE 1 oA ik 2 28 S A e A A 12 ) L 451
B LTRR.

AHFF A, 10N F A8 LA FoAR SR s B SR i &
BB /NT-REACSF 48, EBE /N BEHR , X 52
TR RN 2% B B UM SR AT RO — B, X AT
REAE F T BRe bl SR o o SR ot B 3R I Ry 22 R DT 1 1)
e vRE AL, 238 5 AEE A VI AR AR I 2R
FE A, Aol R S 25 B SR o R Al IS TSR R 1) /N R
JEENE . AT, 28 H A 1-3.1-8 5 1-1.1-4.1-
5.1-6.1-7.1-10 i 5 s 53 51 o7 &~V S5 4B A7 AE 10 3 22
S, SR & HLZE RO, U A 24 32 JE AR L R
IR AL B R . F AR S S 1 i & B

AL B ) 3 AN A 4 A 1-8. -3 T2, L A
o P 38 AR R S KA 2 10 4H R A 19, B LG
W7, 3X 3 MR HE IR A BHIEE KR 7.

X EAR S BAR TRk AR 2 22 5 AR 7L
SEIRRE, Je S AR B ST I [ T A
TR, P3) E RS AK T BEAME , A& MR R A
P, ZEPRIRD 250 00w TR SEUIRIE 5T 45 LR
BRAERR A 22 5 AR T 1 TR 2 3R I SR I
A AL AR 7], SR AL R A R . AT, 10
AN A FART S SEr] i M [ Y & P38 4E
A3HKTREARME, 7 H/NFREARE, Bk ZBE N
WAEAA) . X ] BE S B TR R AT (B FNFR Y A7 TE =
FEMB AL AR R, ANFSEAR AR A, e A nT i 1 [
TE & B B A T R AFE 2 5 TR, SEAR I L 5
X} 2R AL JE A ATV VEE TR B s R . AR AT
258 F AR SR S AT I 1 ] T2 47 6 B AN L 3] A
RT3 AN A4 B 122 1-5 FIT-9, FEE 8 7 2448
AR KA AR 2 10 2H P a1 EH A HEBT, 380 1-2.11-
S5H-93X 3N IRATH G AL & AT PR T4
B T K

BRI AL 1L BUBR A S SRR Bk
ol 1B) 4 A8 e AR SR S SR At AN R R FE () 20 5, 48
KZH(86%) 5 REAFZRIARML,  BRFIGRXT Hr A5k
Ak £ BH A A 2% 22 J5 AR PR B 6 36 4% 23 % 2 5
AR PRIt R I AE 3 €0 3 S B L Y, BEAR IR I8 4%
&3 7715 T 50% . ARHFFLH, 10 IR 8 4H A FOARR
WA R AR 25, BHHIELT 5RARMR A
IRk R BRI AR a2, A
TR, To IR SR AL A2 28 AR, B AT SR SEAE R
B YIS R A, B SRk ) B 1R o 2
BT SR SR AT R i SR R B AR S BRI M &R
SR s m AR 2R R B0 B TE
IR0 1 B A2 S AR R 6 AR A T R % R
MR AREHE N RS EEF AL AT
o AR 22 JE AR R AL B o B 22 S AR,
W, A AN 4248 S5 AR B A MR A R . ARHT
F I S PAS TR B RAE , T SR AL S o
B3 N H SR T-T -9 M3, HEWT LA AR &
TP 3R G SRR M2 B K

AT G R B K 8 DGR FE 43 BT i i 10 H 2 528
JE AR SR IEAT 22 A VP, HE S 10 3 A A KR
-9 1-3.1-2, R HACAAE FLo 5 1 ot & L mT vk
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F Y& & R ABE F oS e iR s m.
4 5

CL Bk A BEAS A A R SR B B AR 9 SOAS , %
A2 Ja AR S BRI P R S B AR AL
IR Bz, BAR R N AR A, e 52 L
KRR . YIBHIE 853 5 2 FHERIE R
SR EAT IR B KRR BT it B 1098 70525 .5
TN SHERR A S ik B AR TR RS BB
I3 7 5 .9 5 3 S RERRIE 7 2R P D s t dh 1
BERE K. 9535 2 5HRIENRERAEES
e F R PR RV TR & B R AR
LR R KA .
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