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Inheritance of Fruit Texture Traits in Oriental Pear (Pyrus pyrifolia

var. culta Nakai)
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Abstract: To improve the breeding efficiency of oriental pear, the inheritance of major fruit traits were analyzed using 4,035
seedlings of 15 cross combinations combined with 13 cultivars. Yearly variation of parental cultivars, broad-sense heritability
of the traits, and frequency of seedlings with commercially acceptable characteristics by the mid-parent values were studied.
Despite the heritabilities of traits related with pear the fruit texture were different depending on cross combination, the average
narrow-sense heritability (h%) for firmness, flesh hardness, flesh density and grit were over 0.6, a relatively high value. However
fruit firmness showed different heritability among the cross combination and its value of cross combination between ‘Niitaka’
and ‘Choju’ was very low as 0.11. Positive correlation was not observed on fresh hardness, fresh density and grit but observed
on firmness between mid-parent value and average value of offspring. Regression of offspring on firmness, fresh hardness, fresh
density and grit between mid-parent value and average value of offspring were 0.778, 0.343, -0.273, 0.313, respectively. Frequency
distributions of fruit texture in 15 cross combinations of pear seedling was influenced by parental characteristics. When fruit
firmness was estimated as low, low x high and high x high values in parental fruits, firmness in their offspring exhibited low,
medium and high, respectively. In addition, when parental grit by sensory evaluation were light x light and light- medium x
medium-heavy, most of offsprings showed light and medium grit, respectively.

Additional key words: breeding, evaluation, heritability, offspring, regression coefficient
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Table 1. Cultivars used in this experiment.
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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
Kimitsukawase Shinkozo x Doitsu Japan 1940
Kosui Kikusui x Wasekozo Japan 1962
Shinsui Kikusui x Kimitsukawase Japan 1965
Tama Gion x Kosui Japan 1971
Choju Asahi x Nijisseiki Japan 1973
Chuwhangbae Imamuraaki x Nijisseiki Korea 1985
Soowhangbae Chojuro x Kimitsukawase Korea 1988
Whasan Hosui x Okusankichi Korea 1992
Satangbae Collected native cultivar Korea -
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ment.

Cross combination (;II;(;SrS sl::ali(;lfg =4 -;Efl' - o R ) B
Niitaka x Choju 1988 382 ojﬂﬂw 13550 A g A e e
Niitaka x Tama 1988 449 21k 6m, b 6m= A F 3559 Kol 1987
Niitaka x Chuwhangbae 1988 381 19961d7b2] 1013F FAFSEGL, el gl Al 1994-1996
Niitaka x Soowhangbae 1988 206 9 e 233k apstglem, A AL A Aolrt
Niitaka x Satangbae 1936 116 Z A5 MAlE 2AME] 272 wdste] A delA Al
Niitaka x Shinsui 1990 517 sl 4 BAE 2= ST AN A FAA
Shinsui x Satangbae 1989 97 BATFEAE(1995) = %' alste] ARSI
Kosui x Soowhangbae 1989 136 B S A% Imm YL AIASIL universal hardness-
Kimitsukawase x Soowhangbae 1989 251 meter(kg/Smm@) &2 X2 "’]“775]5# =785} 0.1kg/Smm@
Imamuraaki x Soowhangbae 1989 168 TR FAJSFAT. BEo] ST 0.8 26714 0.2
Okusankichi x Soowhangbae 1989 98 Ao FZste] 1052 /\E] w2 HES ARt
Chuwhangbae x Soowhangbae 1989 60 T S35 Av) F g VRed HA|E, A5 He
Chojuro x Soowhangbae 1989 617 Aol o3t S40) A W Wik, 4|, FE5w Foll gt
Shinsui x Whasan 1989 440 AN H 7|EFE2 Table 33} ) IsHARE A57]
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Table 3. Rating and standard cultivars or selections of fruit traits tested by sensory.

Trait Rating Rating description Standard cultivars or selections
Grit 1 Extra heavy 89-26-147, 89-27-31
2 Heavy 88-8-100, 89-24-85
3 Medium-heavy Chojuro
4 Medium 88-9-45, 89-17-35
5 Medium-light Niitaka
6 Light Kosui
7 Extremely light Whasan
Flesh hardness 1 Firm Chojuro
2 Medium Kimizukawase
3 Soft Whasan
Flesh density 1 Coarse Kimizukawase
2 Medium Soowhangbae
3 Fine Niitaka

“Commercially acceptable.
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Table 4. Mid-parent and offspring mean of fruit flesh characteristics in 15 cross combinations.

Firmness (kg/5 mm @) Flesh hardness” (1-3)

Flesh density” (1-3)

Grit” (1-7)

Cross combination

Mid-parent Progeny Mid-parent Progeny Mid-parent Progeny Mid-parent Progeny

value Mean’ value mean value mean value mean
Niitaka x Choju 1.20 146 = 0.29 2.71 197 = 0.74 2.10 211 £ 0.70 571 4.07 £ 1.32
Niitaka x Tama 1.22 141 + 035 279 207 £0.75 246 213 + 064 582 431+ 143
Niitaka x Chuwhangbae 1.19 135 + 033 285 211 +073 2.60 209 + 067 535 439 + 149
Niitaka x Soowhangbae 1.30 148 + 040 2.75 194 + 0.71 238 217 + 0.64 5.10 392 £ 147
Niitaka x Sarangbae 1.31 130 + 0.31 2.46 216 = 0.77 2.20 198 + 0.56 5.03 444 * 131
Niitaka x Shinsui 1.17 119 £ 031 2.75 241 £ 0.65 2.45 1.79 £ 0.66 5.65 438 + 148
Shinsui x Satangbae 1.29 111 + 028 2,70 253 + 0.65 213 172 + 0.67 5.45 517 + 112
Kosui x Soowhangbae 1.24 1.25 + 0.33 2.85 215 + 0.69 2.38 1.95 + 0.60 5.55 517 + 114
Kimizukawase x Soowhangbae 1.40 125 = 035 2.57 224 £ 0.70 1.75 192 + 0.67 539 476 + 136
Imamuraaki x Soowhangbae 1.33 147 + 038 2.60 182 + 0.73 1.83 240 £ 0.65 495 424+ 144
Okusankichi x Soowhangbae 1.28 123 + 0.28 2.85 2.20 = 0.52 2.50 2.02 + 0.57 5.35 501 + 1.03
Chuwhangbae x Soowhangbae 1.32 143 + 0.27 2.80 1.73 + 0.58 2.28 235 + 0.58 5.15 4.00 + 1.52
Chojuro x Soowhangbae 146 154 + 034 2.05 182 + 0.71 1.93. 230 + 0.60 385 419+ 127
Shinsui x Whasan 114 121 +029 285 207 £0.73 238 198 + 0.68 6.28 441+ 134
Kosui x Whasan 1.08 1.10 £ 0.25 3.00 2.39 + 0.64 2.63 1.71 + 0.64 6.38 532 £ 1.07
Mean 126 135+ 035 271 207 + 0.74 226 206 + 067 540 442 £ 137

“Analyzed values based on sensory test.
YMean + standard deviation.
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Table 5. Heritability of firmness, flesh hardness, flesh density, and grit content in 15 cross combinations.
Heritability
Cross combination
Firmness Flesh hardness Flesh density Grit
Niitaka x Choju 0.11 0.60 0.47 0.70
Niitaka x Tama 0.54 0.67 0.49 0.72
Niitaka x Chuwhangbae 0.36 0.74 0.44 0.54
Niitaka x Soowhangbae 0.77 0.59 0.68 0.57
Niitaka x Satangbae 0.41 0.74 0.29 0.51
Niitaka x Shinsui 0.46 0.51 0.52 0.74
Shinsui x Satangbae 0.75 0.45 0.77 0.52
Kosui x Soowhangbae 0.73 0.76 0.64 0.55
Kimitsukawase x Soowhangbae 0.39 0.49 0.65 0.57
Imamuraaki x Soowhangbae 0.88 0.52 0.65 0.50
Okusankichi x Soowhangbae 0.57 0.58 0.92 0.24
Chuwhangbae x Soowhangbae 0.47 0.50 0.53 0.53
Chojuro x Soowhangbae 0.73 0.50 0.71 0.43
Shinsui x Whasan 0.59 0.78 0.50 0.86
Kosui x Whasan 0.31 1.00 0.38 0.80
Mean 0.66 0.68 0.62 0.62
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Fig. 1. Relationship between mid-parent and progeny mean for fruit firmness (A), flesh hardness (B), flesh density (C) and

grit content (D) in 15 pear crosses.
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