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Abstract

To understand the mode of flesh color inheritance in loquats (Eriobotrya japonica), segregation of flesh color (yellowish
orange vs. whitish yellow) was investigated in 1,643 F, progenies derived from 32 breeding populations. All F, progenies
obtained from the cross between whitish yellow cultivars had whitish yellow flesh. The segregation ratio between yellowish
orange and whitish yellow indicated either 1 : 0 or 1 : 1 in F, progenies between yellowish orange and whitish yellow cultivars.
In F, progenies among yellowish orange cultivars, the segregation ratio was either 1 : 0 or 3 : 1. These findings indicated that
yellowish orange flesh was dominant to whitish yellow flesh. The gene corresponding to yellowish orange flesh is named the
Ca gene. The genotype of yellowish orange cultivars is assigned as either Ca/Ca or Ca/ca and that of whitish yellow cultivars is
ca/ca. Bulk screening was carried out to find a RAPD marker linked to the phenotype of yellowish orange fresh using 280
Operon primers. In total, 28 Operon primers provided 28 polymorphic fragments between the yellowish orange and whitish
yellow bulk samples. They were subjected to linkage analysis using 37 F, progenies between ‘Reigetsu’ and
‘Amakusagokuwase’. The 1,800 bps of RAPD fragment (OPH-01/1800) obtained from OPH-01 primer was linked to Ca gene
at a recombination value of 0.081 with LOD value of 6.7. The validity of OPH-01/1800 to flesh color phenotype was evaluated
among 41 loquat cultivars. The OPH-01/1800 marker was present among 78% of the yellowish orange flesh cultivars, in
contrast, the OPH-01/1800 marker was absent from all whitish yellow flesh cultivars. These findings indicate that the OPH-01/
1800 marker is useful to select yellowish orange flesh in a loquat breeding program.
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Table 1 Segregation of flesh color in progenies.
Cross . Observed frequency ) )
No. of seedlings Expected ratio X
? J Yellowish orange Whitish yellow
Whitish yellow x Whitish yellow
Guangdong” (ca/ca”) Nagasaki No. 2 (ca/ca) 44 0 44 0:1 —
Guangdong (ca/ca) Shiromogi (ca/ca) 50 0 50 0:1 —
Guangdong (ca/ca) Toi (ca/ca) 45 1 44 0:1 —
Shiromogi (ca/ca) Shiromogi (ca/ca) 33 1 32 0:1 —
Yellowish orange x Whitish yellow or Whitish yellow x Yellowish orange
Gold nugget (Ca/Ca) Shiromogi (ca/ca) 44 44 0 1:0 —
Obusa (Ca/Ca) Guangdong (ca/ca) 43 43 0 1:0 —
Reigetsu (ca/ca) Ryouhou (Ca/Ca) 45 45 0 1:0 —
Suzukaze (Ca/Ca) Reigetsu (ca/ca) 41 41 0 1:0 —
Tanaka (Ca/Ca) Guangdong (ca/ca) 29 29 0 1:0 —
Yougyoku (Ca/Ca) Baiyu (ca/ca) 28 26 2 1:0 —
Mogi (Ca/ca) Toi (ca/ca) 72 44 28 1:1 3.56 n.s.X
Moriowase (Ca/ca) Guangdong (ca/ca) 30 17 13 1:1 0.53 n.s.
Nagasakiwase (Ca/ca) Guangdong (ca/ca) 55 36 19 1:1 5.25 *
Reigetsu (calca) ?g‘;g;ag"kuwase 37 17 20 1:1 024  ns.
Shiromogi (ca/ca) Nagasakiwase (Ca/ca) 43 26 17 1:1 1.88 n.s.
Shiromogi (ca/ca) Sanwataika (Ca/ca) 88 48 40 1:1 0.73 n.s.
Yellowish orange x Yellowish orange
Fukuharawase (Ca/Ca)  Nagasakiwase (Ca/ca) 69 69 0 1:0 —
Mogi (Ca/ca) Morimoto (Ca/Ca) 84 82 2 1:0 —
Mogi (Ca/ca) Murotowase (Ca/Ca) 66 66 0 1:0 —
Moriowase (Ca/ca) Obusa (Ca/Ca) 59 59 0 1:0 —
Nagasakiwase (Ca/ca) Fukuharawase (Ca/Ca) 45 45 0 1:0 —
Nagasakiwase (Ca/ca) Gold nugget (Ca/Ca) 40 40 0 1:0 —
Obusa (Ca/Ca) Mogi (Ca/ca) 77 77 0 1:0 —
Ryouhou (Ca/Ca) Fukuharawase (Ca/Ca) 47 47 0 1:0 —
Tsukumo (Ca/Ca) Champagne (Ca/ca) 114 113 1 1:0 —
Hamaguchi (Ca/ca) Mogi (Ca/ca) 45 30 15 3:1 1.67 n.s.
Mogi (Ca/ca) Moribe (Ca/ca) 66 49 17 3:1 0.02 n.s.
Mogi (Ca/ca) Moriyasu (Ca/ca) 25 19 6 3:1 0.01 n.s.
Mogi (Ca/ca) Yamasaki (Ca/ca) 70 58 12 3:1 2.31 n.s.
Moribe (Ca/ca) Mogi (Ca/ca) 45 32 13 3:1 0.36 n.s.
Nagasakiwase (Ca/ca) Champagne (Ca/ca) 29 25 4 3:1 1.94 n.s.
Yamasaki (Ca/ca) Mogi (Ca/ca) 35 29 6 3:1 1.15 ns.

“Flesh color of cultivars shown in italics is whitish yellow.
Y Putative genotype for flesh color of loquats.

* %2 values indicate fit to the expected ratio (3 : 1 or 1 : 1). Distorted segregation is determined by % test: n.s. = not significant, * = significant

at P=0.05.

Table 2 Putative genotype for flesh color of loquat based on the
crossing test.

Phenotype Genotype Cultivar

Fukuharawase, Gold nugget,
Morimoto, Murotowase, Obusa,
Ryouhou, Suzukaze, Tanaka,
Tsukumo, Yougyoku

Yellowish orange Ca/Ca

Amakusagokuwase, Champagne,
Hamaguchi, Mogi, Moribe,
Moriowase, Moriyasu,
Nagasakiwase, Sanwataika,
Yamasaki

Yellowish orange Ca/ca

Baiyu, Guangdong, Nagasaki No. 2,

calea Reigetsu, Shiromogi, Toi

Whitish yellow
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Fig. 1

RAPD patterns of parents and F, individuals obtained with OPH-01 primer. M: size marker (\/HindlIIl ¢ EcoRl). BY: Bulk sample

with yellowish orange fruits, BW: Bulk sample with whitish yellow fruits, P,: ‘Amakusagokuwase’, P,: ‘Reigetsu’. Yellowish orange or
whitish yellow of loquat flesh color is denoted by Y or W, respectively.

Table 3 Linkage between flesh color phenotype (yellowish orange)

and RAPD marker (OPH-01/1800) in the F, progenies of

‘Reigetsu’ (ca/ca) x ‘Amakusagokuwase’ (Ca/ca).

OPH-01/1800

Phenotype No. of Recombination
(Genotype) plants  present (+) Absent (-) ratio
Yellowish
orange (Ca/ca) 17 16 !
N 0.081 (6.7)
Whitish 20 ) 13

yellow (ca/ca)

“LOD score is shown in parentheses.
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Table 4 Relationship between OPH-01/1800 and flesh color in
loquat cultivars and strains.

OPH-01/1800

Phenotype
Present (+) Absent (-)
Advance, Akko 1, Champagne,
Amakusagokuwase, Kusunoki,
Amakusawase, Murotowase,
Fukuharawase, Fusahikari, Nagasakiwase,
Gold nugget, Hamaguchi, = Nagaowase, Obusa,
Yellowish  Ikeda, Mogi, Moribe, Ryouhou
orange Morimoto, Moriowase,
Moriyasu, Nishiyama,
Nojuwase, Sanwataika,
Suzukaze, Tanaka, Taisho,
Togoshi, Tsukumo, Yefuda,
Yougyoku, Zikim
Baisha, Baiyu,
Whitish Biqibai, Guaflgdong7
— Reigetsu, Shiromogi,
yellow

Suzhoubai,
Togitsushiro, Toi
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