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Field Pollination Tests in Apple

Masayuki IsHivama, Hiroshi Kitayama, Takashi Sato,
Kiyoshi IsHizawa, Yoshiharu NAKAMURA,
Cyouzou Suzukl and Michiho Yamapa

Aomori Apple Experiment Station
Kuroish, Aomori 036-03, Japan

Summary

Apple cultivars are generally self-unfruitful ; they do not set fruits by their own pollen.
However, a few apple cultivars also fail to fertilize each other because of genetic cross-
incompatibility (Yosuipa et al. 1963, Yamapa et al. 1971, Way 1978a).

From 1962 to 1993 we used field pollination tests to examine cross-compatibility of 42
apple culitivars. A preliminary report was published (Yamapa et al. 1971).

The results of our study are summarized below :

1. Almost all cultivars set less than 25% of the flowers that were self-pollinated.
‘Megumi’was the one exception with a six year average of about 60% fruit set following
selfing. This self-fruitfulness is due to both self-compatibility and parthenocarpy (Sarro
et al. 1978, IsHivaMa et al. 1981).

2. 42 apple cultivars were crossed with each other for a total of 609 combinations. With
the exception of selfing and the crosses of diploid X triploid about 92% of the combina-
tions showed more than 509 fruit set.

3. Among diploid X diploid and triploid X diploid crosses, the combinations shown in
Table 1 were found to be cross-incompatible. ‘Natsumidori’, ‘Sekaiichi’, ‘Yoko’, ‘Kogetsu’,
‘Tsugaru’, ‘Kinsei’ and ‘Redgold’ are all offspring of ‘Golden Delicious’. Except ‘Nat-
sumidort’, they are F,; hybrids of ‘Golden Delicious’ and were considered to inherit some
incompatibility genes from it. However, they were considered to have a different combi-
nation since all of these cultivars were found to be cross-compatible with ‘Golden
Delicious’. ‘Natsumidori’, ‘Sekaiichi’ and ‘Yoko’ were considered to share the same
incompatible genotype since they were incompatible with each other. However, among
these three cultivars only ‘Sekaiichi’ pollen was incompatible with ‘Jonagold’, suggesting
that ‘Sekaiichi’ has a different incompatible genotype than ‘Natsumidori’ and ‘Yoko'.

4. ‘Jonagold’ was reported to result from the fertilization of a 2n egg of ‘Golden
Delicious’ with ‘Jonathan’ pollen (WEEDEN et al., 1985). It is cross-incompatible with
‘Golden Delicious’. For the same reason, ‘Mutsu’ (‘Golden Delicious’ X ‘Indo’) and ‘Ho-
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kuto’ (‘Fuji’ X ‘Mutsw’) are cross-incompatible with ‘Golden Delicious’ and ‘Fuji’, respec-
tively. However, ‘Hokuto’ is also incompatible with ‘Jonathan’, and ‘Jonathan’ is not in
the pedigree of this cultivar.

Table 1 Cross-incompatible pairs

ploidy cross-combinations frzoit osfet r?%g)e Nsésségsrs
diploid X dipleid Natsumidori X Sekaiichi 4.0 0~10.0 4
Sekaiichi X Natsumidori 4.8 0~12.0 5
Natsumidori X Yoko 0 — 4
Yoko X Natsumidori 10.5 0~20.0 4
Sekaiichi X Yoko 3.0 0~ 6.0 4
Yoko X Sekaiichi 22.0 12.0~30.0 3
Kogetsu X Tsugaru 3.0 0~ 8.0 6
Tsugaru X Kogetsu 4.5 0~12.0 4
Kinsei X Redgold 8.0 0~16.0 4
Redgold X Kinsei 13.2 0~33.0 6
triploid X diploid Jonagold X Golden Delicious 9.5 0~20.0 4
Jonagold X Kinsei 12.0 0~28.0 4
Jonagold X Natsumidori 14.4 6.0~24.0 5
Jonagold X Yoko 11.0 2.0~36.0 6
Hokuto X Jonathan 2.8 0~ 8.0 5
Hokuto X Fuji 2.3 0~ 7.2 4
Mutsu X Golden Delicious 2.6 0~ 6.0 8

Natsumidori=Kitakami X Meku 10, Sekaiichi=Golden Delicious (GD) X Delicious, Yoko=GDXunknown,
Kogetsu=GDX Jonathan, Tsugaru=GD X Jonathan, Redgold=GD X Richarred Delicious, Kinsei=GDXRalls
Janet, Fuji =Ralls Janet X Delicious, Hokuto="Fuji X Mutsu, Mutsu=GD XIndo.
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