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Inheritance of Fruit Ripening Time in Oriental Pear (Pyrus pyrifolia var. culta
Nakai)
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Abstract: To improve the breeding efficiency of oriental pear, heritability, correlation and frequency distribution of fruit ripening
date were analyzed using 4,035 seedlings obtained from 15 families between 13 parental cultivars. Although variation of fruit
ripening time was higher in most early-ripening parental cultivars than in late-ripening parental cultivars, according to analysis
of average, standard deviation, and coefficient of ripening variation for ten years, fruit ripening time obtained from all parental
cultivars was inherited narrower and more stable variation than others fruit trait, with 0.92-3.41 in coefficient of variation.
The heritability of fruit ripening time was calculated to be over 0.8 in almost all crosses and average fruit ripening time of
seedlings from cross combinations could be predicted based on that of the parental cultivars due to its superior heritability
relative to other fruit traits. The average ripening time was earlier than the mid-parental value in families obtained from cross
combinations using at least one late-ripening cultivar as parent, indicating that the early-ripening trait was more likely to be
dominant compared to the late-ripening trait. By contrast, average ripening time was clustered in families of crosses not only
between mid-season and early-season cultivars, but also between mid-season and mid-season cultivars. There was highly significant
relationship (at 0.68) between mid-parental and progeny mean fruit ripening time. The correlation between fruit ripening time
and fruit weight was also highly positive and thus, the mid-parental fruit ripening time could be a potent criterion for indirect
selection of fruit weight.
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Table 1. Parental cultivars used in this experiment.

Cultivar Cross combination Origin Released year
Imamuraaki Chance seedling Japan 1872
Okusankichi Chance seedling of Wasesankitsu Japan 1877
Chojuro Chance seedling Japan 1893
Niitaka Amanogawa x Imamuraaki Japan 1927
Kimizukawase Shinkozo x Doitsu Japan 1940
Kosui Kikusui x Wasekozo Japan 1962
Shinsui Kikusui x Kimizukawase Japan 1965
Tama Gion x Kosui Japan 1971
Choju Asahi x Nijisseiki Japan 1973
Chuwhangbae Imamuraaki x Nijisseiki Korea 1985
Soowhangbae Chojuro x Kimizukawase Korea 1988
Whasan Hosui x Okusankichi Korea 1992
Satangbae Collected native cultivar Korea -
Table 2. Cross combination and seedlings used in this experiment. 119 A71A] 105302 JLEste] Aol B vjg-8 %
I Cross No. of AFakaitt.
Cross combination .
year seedling
Niitaka x Choju 1988 382 A
Niitaka x Tama 1988 449 % A]fgoﬂ o/\]ﬁ]_ _LLHH/‘]}\” 4035_'_94_ _LLHHX] 133= _4
Niitaka x Chuwhangbae 1988 381 7_]}_ _—/%_7] —]Z_/\]‘/\g _Lg: Excel 2000& 01—9—6]—0:1 X]—EE— X_]qu]_
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Imamuraaki x Soowhangbae 1989 168
Okusankichi x Soowhangbae 1989 98
Chuwhangbae x Soowhangbae 1989 60 Y(x )2 Sx2- <EX) }
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Table 3. Yearly variations of parental cultivars on fruit ripening date (1987-1996).
) Ripening date :
Cultivar Mean C.V.
First Last

Kimizukawase Aug. 7 Aug.25 Aug17.1 * 6.27 2.79
Satangbae Aug. 2 Aug.25 Aug.18.8 + 7.72 3.41
Shinsui Aug. 2 Aug.25 Aug.20.2 + 6.81 2.98
Choju Aug. 4 Aug.26 Aug.16.4 + 7.89 3.52
Kosui Aug.28 Sept.10 Sept. 2.6 + 3.34 1.33
Tama Aug.13 Sept. 1 Aug22.2 + 4.82 2.10
Soowhangbae Sept.22 Oct. 8 Sept.28.3 + 6.75 2.54
Chojuro Sept.12 Sept.25 Sept.20.1 + 4.38 1.70
Niitaka Oct. 1 Oct.15 Oct.08.1 * 5.49 1.99
Chuwhangbae Oct.15 Oct.30 Oct.22.3 + 6.09 211
Imamuraaki Oct.24 Nov.10 Nov. 2.3 = 5.46 1.74
Okusankichi Nov. 1 Nov.10 Nov. 7.7 = 2.79 0.92
Whasan Sept.29 Oct.18 Oct. 6.6 + 6.41 2.34
Mean - - Sept.19.3 + 5.68 2.27

“Mean * standard deviation.
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Table 4. Heritability of fruit ripening date in the 15 pear families.

Cross combination No. of seedlings Mid-parent Progeny mean” Heritability
Niitaka x Choju 375 Sept.12 Oct. 3.0 + 13.7 0.75
Niitaka x Tama 447 Sept.15 Sept.10.0 + 12.7 0.83
Niitaka x Chuwhangbae 378 Oct.15 Sept.12.5 + 129 0.80
Niitaka x Soowhangbae 202 Oct. 3 Oct. 1.2 + 15.5 0.84
Niitaka x Satangbae 116 Sept.13 Sept.159 + 18.3 0.87
Niitaka x Shinsui 494 Sept.14 Sept. 9.6 * 13.1 0.78
Shinsui x Satangbae 96 Sept. 9 Sept.12.2 + 12.0 0.68
Kosui x Soowhangbae 134 Sept.15 Sept.10.4 + 12.8 0.83
Kimizukawase x Soowhangbae 250 Sept. 8 Sept. 5.0 £ 13.3 0.76
Imamuraaki x Soowhangbae 168 Oct.15 Oct. 9.5 + 16.6 0.86
Okusankichi x Soowhangbae 98 Oct.17 Oct.13.2 + 133 0.85
Chuwhangbae x Soowhangbae 59 Oct.10 Oct.01.1 + 18.0 0.87
Chojuro x Soowhangbae 614 Sept.24 Sept.25.8 + 14.9 0.85
Shinsui x Whasan 437 Sept.13 Sept.12.6 + 10.8 0.63
Kosui x Whasan 116 Sept.20 Sept.12.2 + 95 0.71
Mean 265 Sept.23.7 Sept.18.5 + 17.3 0.88

"Mean + standard deviation.
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Fig. 1. Frequency distributions of fruit ripening date in 15 families of pear seedlings. A, ‘Niitaka’ x ‘Choju’; B, ‘Niitaka’ x “Tama’;
C, ‘Niitaka’ x ‘Chuwhangbae’; D, ‘Niitaka’ x ‘Soowhangbae’; E, ‘Niitaka’ x ‘Satangbae’; F, ‘Niitaka’ x ‘Shinsui’; G, ‘Shinsui’ x
‘Soowhangbae’; H, ‘Kosui’ x ‘Soowhangbae’; I, ‘Kimizukawase’ x ‘Soowhangbae’; ], Tmamuraaki’ x ‘Soowhangbae’; K, ‘Okusankichi’
x ‘Soowhangbae’; L, ‘Chuwhangbae’ x ‘Soowhangbae’; M, ‘Chojuro’ x ‘Soowhangbae’; N, ‘Shinsui’ x ‘Whasan’; O, ‘Kosui’ x ‘Whasan’;
P, Total. -@- percentage of seedling, -ll- Seed parent, -A- pollen parent.
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Table 5. Correlations between fruit ripening date and fruit weight of seedlings in 15 pear families.
Cross combination No. pf Mean ripening Mean fruit C01?r.elation

seedling date wt. (g) coefficients (r)
Niitaka x Choju 375 Oct. 3.0 305.8 -0.0760
Niitaka x Tama 441 Sept.10.0 270.7 0.3575**
Niitaka x Chuwhangbae 378 Sept.12.5 291.2 0.2672**
Niitaka x Soowhangbae 202 Oct. 1.2 276.0 -0.0186
Niitaka x Satangbae 116 Sept.15.9 395.7 0.3056**
Niitaka x Shinsui 494 Sept. 9.6 298.2 0.3003**
Shinsui x Soowhangbae 96 Sept.12.2 252.5 0.2844**
Kosui x Soowhangbae 134 Sept.10.4 261.4 0.2272%*
KimizukawasexSoowhangbae 250 Sept. 5.0 281.1 0.2518**
Imamuraaki x Soowhangbae 168 Oct. 9.5 304.4 0.1135
Okusankichi x Soowhangbae 98 Oct. 13.2 373.0 0.1889
Chuwhangbae x Soowhangbae 59 Oct. 1.1 247.1 0.1247
Chojuro x Soowhangbae 614 Sept.25.8 281.9 0.1890**
Shinsui x Whasan 437 Sept.12.6 272.9 0.1521**
Kosui x Whasan 116 Sept.12.2 256.9 -0.0188
Mean 265 Sept.18.5 289.5 0.1968**

**Significant at p = 0.01.
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Table 6. Percentage of early (Aug. 25 or earlier) and late (Oct. 15 or later) ripening seedlings in 15 pear families.

o ) Mid- Percentage of seedlings
Cross combination No. of seedling
parent Aug.25. or earlier Oct.15 or later

Kimizukawasex Soowhangbae 375 Sept. 7.7 36.8 0.8
Shinsui x Soowhangbae 447 Sept. 9.3 17.7 1.0
Niitaka x Chojo 378 Sept.12.2 1.1 27.7
Shinsui x Whasan 202 Sept.13.4 6.9 0.9
Niitaka x Satangbae 116 Sept.13.4 20.7 121
Niitaka x Shinsui 494 Sept.14.2 19.6 3.2
Niitaka x Tama 96 Sept.15.2 21.0 0.7
Kosui x Soowhangbae 134 Sept.15.5 224 0.7
Kosui x Whasan 250 Sept.19.6 6.9 0.9
Chojuro x Soowhangbae 168 Sept.24.2 2.6 15.6
Niitaka x Soowhangbae 98 Oct. 3.2 1.0 29.7
Chuwhangbae x Soowhangbae 59 Oct.10.3 0.0 33.9
Niitaka x Chuwhangbae 614 Oct.15.2 16.9 2.9
Imamuraaki x Soowhangbae 437 Oct.15.3 0.6 47.0
Okusankichi x Soowhangbae 116 Oct.17.0 0.0 55.1
Mean 265 Sept.23.7 11.8 11.7

Table 7. Estimated frequency of early (Aug.25 or earlier) and late (Oct.15 or later) ripening seedlings by mid-parent ripening
date.

Aug. Sept. Oct. Now.
Mid-parental date
05 15 25 05 15 25 05 15 25 05
Percentage of early seedling (%) 34.1 29.5 249 20.2 15.6 11.0 6.4 1.8 0 0
Percentage of late seedling (%) 0 0 0 0 7.2 16.5 25.7 350 443 53.6
A y = 146.88 - 0.4605x B y=09287x+257.52
40~ r=-0.5852* 40 r=07157
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Fig. 3. Relationship between mid-parental fruit ripening date and percentage of early (A)- and late (B)- ripening seedling in
15 pear families.
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