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Abstract. During pear fruit development, calyx can abscise from fruitlet following petal fall. The calyx abscission
varies with pear cultivars. The presence of calyx on pear fruit makes the fruit shape calyx end protruded.
In the present study, the degrees of the calyx abscission were examined in 120 Southern-type Asian pear
(Pyrus pyrifolia), 52 Nothern-type Asian pear (P. ussuriensis), and 34 European pear (P. communis) cultivars,
and its inheritance was investigated using cross combinations between the Southern-type Asian pear cultivars
showing different degrees of calyx abscission. Majority of the cultivars produced < 10% or > 90% calyx-perpetual
fruit, but the cultivars producing both calyx-perpetual and -deciduous fruit were in minor frequency. The
cultivars producing < 10% calyx-perpetual fruit were in higher frequency in Southern-type Asian, Nothern-type
Asian, and European pears in that order, while those producing calyx-perpetual fruit were in higher frequency
in European, Nothern-type Asian, and Southern-type Asian pears in that order. In the cross between the
parents producing < 10% calyx-perpetual fruit, most of the F; seedlings also produced < 10% calyx-perpetual
fruit. In the cross between the parents producing > 90% calyx-perpetual fruit, on the contrary, most of the
F; seedlings also produced > 90% calyx-perpetual fruit. When the paternal parent produced < 10% calyx-perpetual
fruit, most of the F; seedlings also produced < 10% calyx-perpetual fruit regardless of the degree of calyx
abscission in the maternal parent. When the cross was between the maternal parent producing < 10%
calyx-perpetual fruit and the paternal parent showing different degrees of calyx abscission, the F; seedlings
showed similar degrees of the calyx abscission to those in the paternal parent. These results suggest that
the characteristics of the calyx abscission is influenced more greatly by the paternal parent than by the maternal
parent, and the calyx abscission in Southern-type Asian pears is a qualitative trait which is governed by

dominant gene(s).

Additional key words: calyx-deciduous fruit, calyx-perpetual fruit, fruit development, fruit shape
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Fig. 1. Typical shapes of calyx-deciduous (A) and -perpetual
(B) pear fruit.
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Table 1. Cross combinations used for genetic analysis of calyx abscission in Pyrus pyrifolia.

Maternal parent Paternal parent

Crossing year No. of seedlings No. of bearing trees

Chuwhangbae (> 90%)* Chojuro (< 10%)

Hosui (< 10%)
Chuwhangbae (> 90%)
Chojuro (< 10%)
Gamcheonbae (> 90%)
Geumchonjosaeng (> 90%)
Manpungbae (10-30%)
Waseaka (< 10%)
Manpungbae (10-30%)
Chojuro (< 10%)
Hayatama (< 10%)
Whasan (51-70%)

Gamcheonbae (> 90%)
Niitaka (< 10%)

Soowhangbae (10-30%)
Whangkeumbae (10-30%)

1996 250 195
1996 335 178
1993 208 195
1994 218 172
1996 413 245
1996 471 317
1994 63 51
1994 93 83
1994 486 434
1996 189 111
1996 165 150
1996 64 56

*Percentages in parenthesis are the rates of calyx-perpetual fruit.
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Fig. 2. Distribution of cultivars by the rate of calyx-perpetual
fruit in Pyrus pyrifolia (A), P. ussuriensis (B), and P. communis
(C) germplasms.
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Table 2. Classification of pear cultivars in Pyrus pyrifolia based on the rate of calyx-perpetual fruit.

Rate of

calyx-perpetual fruit Cultivar

< 10% Ainashi, Akaho, Akibae, Andongheugsilri, Atago, Bongri, Changningdahuangri, Chanxixueri, Cheongyang,
Chikusui, Chilbo, Choju, Chojuro, Chousen, Dongjeri, Fuyuanhuangri, Gamro, Gold-nijisseiki, Gongjusagog,
Gumibugogdong, Gwanak, Hakko, Hangangbae, Hattatsu, Hayatama, Hinode, HN-36, HN-39, Hosui,
Hougetsu, Hwaseongbibong, Imamuranatsu, Ishiiwase, Jangseongcheongbae, Jangseonghwangbae,
Jinhwang, Jinshuisu, Kako, Kikusui, Kimitsukawase, Kisui, Kobi, Kokufu, Kosui, Kozo, Kumoi, Matsushima,
Najucheongbae, Niitaka, Nijisseiki, Okusankichi, Osanijisseiki, Saprani |, Seigyoku, Sekaiichi, Sekiryu,
Shinchu, Shinil, Shinko, Shinsei, Shinseiki, Shinsetsu, Shinsui, Shironashi, Shugyoku, Sinken, Suisei,
Sujeongbae, Sunchanggurim, Taihei, Tama, Tosa, Ulreungdocheongbae (A), Waseaka, Wasechojuro,
Wasehattatsu, Weiningdahuangri, Xibaqingshui, Yakumo, Yasato, Yeongri, Yewangbae

10-30% Andonghwangsilri, Asahi, Hanareum, Manpungbae, Shintaihei, Shusui, Soowhangbae, Whangkeumbae
31-50% Gojira, Minibae, Taihaku, Wasehokai, Wonhwang, Yecheoncheongbae

51-70% Chenjiadama, Josaenghwangkeum, Mansoo, Ninomiyahakuri, Sunhwang, Whasan

71-90% Andongdangsilri, Cangwudashali, Huangmi, Sunchang

> 90% Baozhuli, Chuwhangbae, Gamcheonbae, Geumchonjosaeng, Hakataao, Huanghuari, Imamuraaki, lonashi,

Mali, Meigetsu, Mihwang, Ruanxueri, Sangmo, Seongju

Table 3. Classification of pear cultivars in Pyrus ussuriensis based on the rate of calyx-perpetual fruit.

Rate of

calyx-perpetual fruit Cultivar

< 10% Andangxueli, Andongmugbae, Anri, Chinese pear, Dabaosu, Daxiangshui, Gongjupatbae, Haenamchambae,
Hamheungri (eul), Hanghong, Hongri, Jingbairi, Jinshiji, Misirazu, Pengju, Qinsu, Suiyanghongri, Wufeng,
Yeongmogri, Yuanjianba

10-30% -

31-50% Musimbae

51-70% -

71-90% Gongjucheongsilri, Inunashi

> 90% Cheongdangrori, Cheongseori, Cheongsilri, Datouhuangri, Dunggulraebae, Geochangcheongsilri, Ggulbae,

Goesanhwangbae, Hamheungri (gab), Hangqing, Huafen36, Huaxiang, Hwangsilri, Ingyebae,
Iwateyamanashi, Muju, Pyeongchanggeumsaekri, Qiuzi, Qiuzili, Sandolbae, Sihuatie, Soohyangri,
Sunchangingyeri, Tianqiuzi, Uljinbae, Ulreungdocheongbae (B), Yangri, Zaohua, Zhongmaoyu

Table 4. Classification of pear cultivars in Pyrus communis based on the rate of calyx-perpetual fruit.

Rate of

calyx-perpetual fruit Cultivar

< 10% Doyenne Deft, Frontier, Max Red Bartlett (4x), Naspati, P-2

10-30% -

31-50% Ooharabeko

51-70% -

71-90% Old Home

> 90% Abaté Fetél, Anjou, Bartlett (Williams), Beurré Diel, Beurré Hardy, Bosc-OP-5, Buona Luisa d’Avaranches,

Canal, Cascade, Chienpali, Clapp’s Favorite, Conference, Decana d’Inverno, Decomad Demozia, Doyenne,
Favorite, Gebbat Red, Général Leclerc, Highland, Hules d'Airilles, Jules d’Airrolles, Kiyomaro, Packham’s
Triumph, Passe Crassane, Pero Volpino, Rosired Bartlett, Taiheiyo
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Fig. 3. Distribution of seedlings by the rate of calyx-perpetual fruit in the progenies from different cross combinations of pear cultivars
in Pyrus pyrifolia. Percentages in parenthesis are the rates of calyx-perpetual fruit.
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