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Variation in sex ratio and flowering traits in backcross hybrid
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Abstract. A population of interspecific  Jiangshanjiao’ ( Actinidia chinensis Planch x A.
eriantha Benth) and male A. chinensis Planch hybrids was used in this study. Sex ratio and
flowering traits were investigated in the spring of 2012, 2013, and 2016, respectively. The sex
ratio of female to male progeny was lower than 1 : 1, which means there are more male than
female plants in the hybrid population. The basic petal color of the progeny was red, but a
subtle segregation of color distribution, color depth, and red color types were observed in the
population. Clustering analysis using extracted parameters with CMYK mode showed four sub-
clusters, among which two groups of hybrids were consistent with scarlet and violet petal
phenotypes, respectively. The early flowering season, flowering duration, flower diameter,
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flower number, and petal number per flower were found to have wide variations, and changed
with investigation year. The average time span between the first and the last early flowering
season of the hybrids was 14 d. Average proportion of the hybrids in the early flowering season
reached a maximum of 25.5% in the population. Flowering duration of the population in 2016
was the longest, with 47.4% of hybrids blooming for 10-13 d, but was the shortest in 2013,
with 55.2% of hybrids blooming for 3-5 d. A few progenies had larger flowers and more petals
per flower or more flowers per inflorescence. There were 21 combination types of petal-flower-

inflorescence number in the hybrid population.
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Table 1 Characters of parents in the present experiment

AL AERK

s PES i 2 wE g (mm) | BEAEAEHPAC
Parents Sex  Ploidy Flower time Flower color Flower diameter OithI)ore%Vchrrwscger No. of petals

‘YL’ ¢ Jiangshanijiao’ M —fFKk 5HA8H-5H19H HHLf 44 ~46 3~6 6~8

rPAERRIERE  Actinidia chinensis 1 A%k 4 H12H-4H 22 H I 4, 26 ~99 1.3 5-6

Horfr, 2014 F1 2015 AR R Al A BB I R AREUER T .
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Fig. 1 Distribution of beginning date of flowering of the progeny in three different years
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Table 2 Initial time of flowering, full-bloom stage, and final flowering of the
flowering plants in the three study years ( partial)
Q =
i ©Z77280° ©77282° ‘7786° ‘72142’ ‘77143’
Note
P51 Sex i3 i HfE T T
U AEY] Initial time of flowering 4 H25H 4H25H 4H25H 4H25H 4H25H
2012 4F  JEAEM Full-bloom stage 4 A 26 H 4 H26H 4H26H 4H26H 4 H26H
2] Final flowering 4H3H 5H4H 4H3H 5H3H 4H29H
B AEH Initial time of flowering 4H13H 4A 16 H 4714 H 4714 H 4714 H
2013 4F  J&AEH] Full-bloom stage 4715 H 4H 18 H 4H15H 4H 16 H 4H 16 H
246 Final flowering 4 A 23 H 4 A 23 H 4H18 H 4 H23H 4H18 H
A Initial time of flowering 4717 H 4719 H 4719 H 4718 H 4718 H
2016 4 EXAEIM Full-bloom stage 4H20H 425 H 424 H 4725 H 423 H
246 Final flowering 4H26H 5H3H 4728 H 5H3H 4H30H
® 3 ZLZERAERBAESN
Table 3 Variance analysis of flowering duration days
2R 5
Source of variation af SS s F Foos Foor
ZeZEAMAE] (A) Among progenies 2 362.349 181.175 41.694 3.110 4.88
{3 (B) Among years 41 408.135 9.955 2.29* 1.540 1.85
1R2 Error 82 356.317 4.345
BARSE Total variation 125 1126.802

e df NAMEE; SSAMBZETIM, SPHMAT 25, F FRAE., + #l #= J35IFR7E 0.05 fl 0.01 KF 125 BE, TR,
Notes: df is degrees of freedom; SS is the sum of the square; s is sample variance; F is the value of F-test. * and =x indicate
significant differences at the 0.05 and 0.01 levels, respectively. Same below.

x4 ZEXEREINNTER
Table 4 Segregation of sex ratio in the population

'lﬁ’”ﬁ ﬁzﬁj\ ilﬁﬂi)ﬁl{m{a Actual number Ml&ilﬂﬁ/}tlﬁ{ﬂ F
N Theoretical ratio X? af
Character Year ;
m f (m: 1 0.01 0.05
11 11.705
1:141 7.830
2012 173 109 64
1:1.2 4,994
) 1:1.3 2.960
I
fsiiJ 1 6.63 3.84
11 7.310™
2013 277 161 116
10141 3.661
2016 171 93 78 1:1 1.316

e NREETAA R TFAERRE m AL ; BRI ; X2 R I,
Notes: N is the number of flowering plants investigated for each year; m and f represent male and female, respectively; X2 is the
chi-square test.
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Table 5 Variance analysis of flower diameter, petal number of flower, and flower number per inflorescence
=
Sourceﬁojf1 \///}iriation ar SS s* F
FAEAMAII(A) - Among progenies 2 2962.570 1481.285 276.450**
| 4E43IE](B)  Among years 41 7513.331 183.252 35.448
e LA AxB 82 5172.786 63.083 12,252 *
Flower diameter
"2 Error 504 3257.258 6.463
BAESE  Total variation 629 18905.945
ZRZAME (A)  Among progenies 2 20.822 10.411 37.587
A IEL F4yEl(B)  Among years 41 77.398 1.888 6.815*
Petal number A xB 82 75.844 0.925 3.339
of flower 2% Error 504 139.600 0.277
WAES Total variation 629 313.665
ZREAMAR](A)  Among progenies 2 26.670 13.335 19.268
HAE AR A3 (B) - Among years 41 224.141 5.467 7.899™
Flower number A xB 82 151.863 1.852 2.676 ™
per inflorescence "2 Error 504 348.800 0.692
BARS Total variation 629 751.475
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Table 6 Combination of inflorescence types based on flower number in the population
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