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New Japanese pear cultivar 'Nashi chuukanbohon
nou 1 gou', with the homozygote of haplotype for
self-compatibility (Pyrus pyrifolia Nakai).
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New Japanese pear cultivar ‘Nashi chuukanbohon nou 1 gou’, with the homozygote of
haplotype for self-compatibility (Pyrus pyrifolia Nakai).
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Summary

‘Nashi chuukanbohon nou 1 gou’ is a new mid- to late-maturing cultivar of Japanese pear (Pyrus pyrifolia Nakai)
with smooth skin, released in 2002 by the NARO Institute of Fruit Tree Science (NIFTS). The Japanese name of
the cultivar is translated as “the first registered clone that was shown to be useful in Japanese pear

crossbreeding”. The cultivar was released from the breeding program with funds from the Ministry of

(20154 3 A10H 2 fF - 201547 6 H 3 HA2HE)
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Agriculture, Forestry and Fisheries in Japan. ‘Nashi chuukanbohon nou 1 gou’ originated from the selfing of
‘Osanijisseiki’ in 1980. ‘Nashi chuukanbohon nou 1 gou’ was selected as a homozygote of S;™, a self-compatible
haplotype of Japanese pear, in 1991 from cross-pollination tests. Furthermore, self-compatible offspring were
obtained efficiently by using ‘Nashi chuukanbohon nou 1 gou’ as the parent in cross-pollination experiments from
1998 to 2000. ‘Nashi chuukanbohon nou 1 gou’ was registered as No. 16164 under the Plant Variety Protection
and Seed Act of Japan on March 5, 2008.

The tree vigor of ‘Nashi chuukanbohon nou 1 gou’ is not as strong as ‘Osanijisseiki’; however, the amount of
fruit spurs and axillary flower buds are nearly the same for the two cultivars. ‘Nashi chuukanbohon nou 1 gou’ is
self-compatible with a level of self-fruitfulness as high as that for ‘Osanijisseiki’. ‘Nashi chuukanbohon nou 1 gou’
blooms later than ‘Osanijisseiki’, and the two cultivars ripen at almost the same time. ‘Nashi chuukanbohon nou 1
gou' is resistant to black spot disease, and there are no serious problems with diseases or insect pests when trees
are subjected to standard spraying programs.

The fruit of ‘Nashi chuukanbohon nou 1 gou’ is round in shape, weighs about 200 g, and is smaller than the
fruit of ‘Osanijisseiki’. An intermediate amount of suberin develops on the skin surface of fruit when grown under
non-bagging culture conditions. The flesh hardness of ‘Nashi chuukanbohon nou 1 gou’ is 5.3 Ibs., being a little
harder than that of ‘Osanijisseiki’. The soluble solids content and the pH in ‘Nashi chuukanbohon nou 1 gou’ fruit
juice average around 12% and 4.7, respectively, both of which are almost as high as those of ‘Osanijisseiki'.

Pistils from the S haplotype accept the pollen of ‘Nashi chuukanbohon nou 1 gou’ to the same extent as the S,,
Ss, S5, Ss, S7, Sy and S, haplotypes, suggesting that S,S,™ is self-compatible. The expected ratios of self-compatible
offspring yielded from crosses between self-incompatible cultivars and ‘Nashi chuukanbohon nou 1 gou’ are
almost twice as high as those from crosses between self-incompatible cultivars and the S,” heterozygote. One
notable exception arises from the incompatibility between S,” pollen and the S, as well as the S, pistils. ‘Nashi
chuukanbohon nou 1 gou’ is expected to be a useful genetic material for efficiently obtaining self-compatible

progeny.

Key words: self-compatibility, S,” homozygote, resistant to black spot disease
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Fig.1. Segregation of S-genotype in offspring from
‘Osanijisseiki’ selfing.

Table 1. S-genotype of ‘Nashi chuukanbohon nou 1 gou’ determined by cross-pollination tests.

lzg?gtggr:ﬂtygz)ltivar Paternal Cultivar I(*‘(;)u)it set Compatibility * i‘gﬁg})\}t}l’pe
Kosui (S,S5) Nashi chuukanbohon nou 1 gou 0 IC

Yakumo (S;S,) Nashi chuukanbohon nou 1 gou 0 IC S7S”
Choujuurou (S,S)  Nashi chuukanbohonnoulgou 570 €

“C: cross-compatible (more than 30% of fruit set), IC: cross-incompatible (less than 30% of fruit set).
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Fig. 2. Pedigree of ‘Nashi chuukanbohon nou 1 gou'.

Table 2. Tree and bearing characteristics of ‘Nashi chuukanbohon nou 1 gou’ compared with ‘Osanijisseiki’ and ‘Gold Nijisseiki’
at NIFTS (1999).

Number of . Self-

Cultivar Tree vigor Numbze rof axillary flower Resistant to Date O.f x  fruitfullness

spurs bud * black spot blooming (%)
Nashi . .
chuukanbohon nou 1 gou Intermediate Many Few Resistant Apr. 20 89.0
Osanijisseiki Strong Many Few Susceptible Apr. 16 76.7

e Intermediate

Gold Nijisseiki Strong Many Few resistant Apr. 16 0

* Classified into three classes: Few (standard cultivars: Shinsui), Intermediate (Chojuro, Housui) and Many (Nijisseiki,
Okusankichi).

¥ (Classified into three classes: Few (standard cultivar: Shinsui), Intermediate (Shinseiki) and Many (Chojuro).

* Average date between the date at which more than 20% of the flowers in a tree blossom and the date at which more than 20%
of the petals in a tree fall (Mean of 1997 and 1999).

Table 3. Fruit characteristics of ‘Nashi chuukanbohon nou 1 gou’ compared with ‘Osanijisseiki’ and ‘Gold Nijissseiki’ at NIFTS.
(Mean of 1991-1997).

Flesh Soluble
. Harvest . Fruit weight Suberization of solids  Acidity Water
Cultivar p Fruit shape . y  firmness Core rot
date ()] fruit surface content  (pH) core
(Ibs.) (%)
Nashi Sep.21 Round 206a* Intermediate 53a 12.1 471a Slight Slight
chuukanbohon nou 1 gou ) ’ ’ ’
Osanijisseiki Sep.22 Round 276 b Intermediate 46b 114 455b Slight Slight
Gold Nijisseiki Sep.26 Round 241 ab Intermediate 4.9ab 11.4 458b Slight Slight
Significancy among NS ) * ) * NS * R

cultivars *

“ Average date for the beginning and ending dates of harvest.

¥ Classified into three classes: Little (standard cultivar: Yakumo), Intermediate (Nijisseiki) and Much (Kikusui).

* Values within a column followed by different letters are significantly different according to Tukey HSD test at P< 0.05

¥ NS,*,**: Nonsignificant, significant at P=< 0.05 or P= 0.01, respectively, in analysis of variance using the model:
P;=p+G;+Y,+E; P; the performance of the ith cultivar in the jth year, y#: overall mean, G;: the effect of the ith cultivar, ¥} the
effect of the jth year, E;;: residual.
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Table 4. Cross-compatibility using pollen from ‘Nashi chuuknbohon nou 1 gou'.

lgg?;z;rézglc):)ltwar Paternal cultivar (S-genotype) Fr?;/;[) )S et Compatibility *
550-15 (S5S5) Nashi chuukanbohon nou 1 gou (S,™S,™) 90.0 C
421-4 (S,S) Nashi chuukanbohon nou 1 gou (S,™S,;™) 0 IC
420-50 (S,S,) Nashi chuukanbohon nou 1 gou (S,”S,™) 76.7 C

“See Table 1.
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%, 2014; Nashima et al., 2015; Okada et al., 2008;
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Table 5. Expected ratio of self-compatible (SC) offspring yielded from crosses between self-incompatible (SI) cutivars and
‘Nashi chuuknbohon nou 1 gou’ (S;”"homozygote) or self-compatible S,” heterozygote.

S—genotyzgt(e:(:)frsgf)dyparent ’ S—genoty?Seé) E?OSI%)G n parent Segregation of S-genotype in offspring (SC or SI) olf{fitlio(;iggs(g/i)
S:"S,™ (SC) S5,5,™(SC):S.5,™(SC)=1:1 100
S,S,™(SC) S.S. (SI) 5,5, ™(SC):S,S.(SD) = 1:1 50
S O S5 SO1SS T (SC)SSED:S S SD=t1L 0 ..
S,"S™ (SC) S,5,™(SC):S,S, " (SD=1:1 50
S.5,™(SC) S,S, (SD S,S.(SD):S,8,™(SD=1:1 0
S OO e S8 SO:SS”SD:SSSD:SSSD=111 25
S,”S™ (SC) 5.5, ©D S,5:™(SD):S,S,™(SD=1:1 0
S.S,™(SC) S,S,(SD):S,S,(SD):S,S,™(SD):S,S,™ (SD=1:1:1:1 0
"""""""""""""""""""""""" STS(SCO SSMS0SSSo-=11 10
S,S. (S S.S:™ (SC) 5,57 (SC):S.S," (SC)=1:1 100

S,S:™ (SC) S,5,™(SC):S.5,”(SC):S,S,(SD):S,S. (S =1:1:1:1 50
"""""""""""""""""""""""" S"S(SC)  Nooffspringyielded -
S,S, (SD S.S,™ (SC) No offspring yielded

S,S,.™ (SC) S,S,(SD:S.S,(SD=1:1 0
SS(SD """"""""""""""""""" S7SSO No offspring yielded -

S,S:™(SC) S,5,(SD:S,S,(SD=1:1 0

“ a,b,c are either of 2,3,5-9,k, respectively and « is lor 4.
¥ SC:self-compatible, SI:self-incompatible.
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Fig. 4. Fruit of ‘Nashi chuukanbohon nou 1 gou'.



