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Abstract:[ObjectivelLoquat (Eriobotrya japonica Lindl.), a genus of flowering plants in the Rosaceae
family, has been cultivated in China more than 2 000 years. The carotenoid is the main pigment in lo-
quat fruit, which leads to a difference in flesh color. Traditionally, loquat cultivars can be divided into
two groups based on its flesh colors, that is, yellow-flesh and white-flesh. Compared with yellow-flesh
cultivars, white-fleshed cultivars have become more popular because of their delicious flesh and higher
economic value, and breeders also prefer to breed new white-flesh cultivars. However, the genetic mech-
anism of loquat flesh color is still unclear. Loquat breeding is limited at the seedling selection stage be-
cause of the long juvenile period. Therefore, it is very important to study the genetic inheritance of lo-
quat flesh color. In this study, we analyzed the flesh color segregation ratio of different crossing combi-
nations in order to study the genetic inheritance of loquat flesh color. Flesh color specific molecular
markers were used to identify the flesh color of hybrid progenies at seedling stage.[Methods]Based on
the specific molecular markers of loquat flesh color, there are two types of molecular markers in yellow-
flesh loquat cultivars: some yellow-flesh cultivars possess a long amplified fragment (1 013 bp), some

possess two amplified fragment: a long fragment (1 013 bp) and a short fragment (319 bp) . However,
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all white-flesh cultivars possess only a short amplified fragment (319 bp). Therefore, two types of yel-
low-flesh cultivars ‘Meihuaxia’ and ‘Zaozhong No. 6" and one white-flesh cultivar ‘Baiyu’ were se-
lected as parent materials in this study. Field crossing and selfing were carried out in 2017, and a total
of 9 progeny populations were created, including 6 cross combinations and 3 selfing combinations.
Among these progeny populations, the largest combination was ‘Baiyu’ x ‘Meihuaxia’, the number of
offsprings were 153; the small estprogeny came from the selfing of ‘Meihuaxia’, the number of off-
springs were 110. After sowing and seedling, the genomic DNA of each single plant of the 9 hybrid
combinations was extracted and the RAPD and SRAP molecular markers were used to identify the true
and false hybrids of the offspring. We found that 10 RAPD primers, 9 SRAP forward primers and 11 re-
verse primers could be used for further identification. Altogether 1166 offspring individuals were
screened as true hybrids by RAPD and SRAP molecular markers and the average true hybrid rate was
91.35%. The flesh color of each offspring of 9 progeny populations was identified using loquat flesh
color specific DNA molecular markers at seedling stage, and their genetic inheritance was also investi-
gated. Chi-square test was used to test whether the separation ratio of flesh color was in accordance
with Mendelian’ s law of heredity. [Results] The fruit flesh color segregation rations were different in
different hybrid combinations. The hybrid combinations ‘Meihuaxia’ x ‘Baiyu’ and ‘Baiyu’ x ‘Mei-
huaxia’ did not show segregation in flesh color, the flesh color of their offsprings were all identified as
yellow. The same results appeared in the hybrid combinations ‘Meihuaxia’ x ‘Zaozhong No. 6 and
‘Zaozhong No. 6’ x ‘Meihuaxia’, their offsprings were all identified as yellow- flesh. However, the
flesh color was obviously separated in the hybrid combination of ‘Zaozhong No. 6’ x ‘Baiyu’ and
‘Baiyu’ x ‘Zaozhong No. 6’, the separation ratios of yellow flesh and white flesh were 1:0.89 and 1:
0.87, respectively. Their separation ratio was in accordance with Mendelian's law of heredity. In the
three selfing progenies of ‘Meihuaxia’ and ‘Baiyu’ there was no segregation on fruit flesh color, all
offsprings of ‘Meihuaxia’ selfing were identified as yellow-flesh and all offsprings of ‘Baiyu’ selfing
were identified as white-flesh. But, in selfing progeny of ‘Zaozhong No.6’ , the segregation ratio of yel-
low and white flesh was 2.94: 1, and its separation ratio wass also in accordance with Mendelian’s law
of heredity. [Conclusion]For the first time, we used specific DNA molecular markers to study the sepa-
ration of loquat flesh color from 9 different hybrid combinations. Our results showed that loquat flesh
color was controlled by a pair of allel. The yellow flesh trait was dominant and white flesh trait was re-
cessive. By the way, we could further distinguish the homozygous or heterozygous state of loquat yel-
low flesh trait using specific DNA molecular markers, the genetype of yellow-flesh was homozygous
when the amplified band was a single long fragment (1 013 bp) and the DNA molecular markers were
two amplified fragments (1 013 bp and 319 bp). The genotype of yellow-flesh was heterozygous. These
results can provide a theoretical basis for the breeding of new loquat cultivars, especially for the breed-
ing of the new white-flesh loquat cultivars.
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Fig. 1 Electrophoretic amplification profile of

selected parents
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Table 1 Specific-PCR system for loquat color
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DNA temple (50 ng-mL™)

514110 pmol - L™ 0.5
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Table 2 True hybrid rate of 9 cross (self-crossed) combinations
ARG F AR RS FAREL AR RS HAR AR
Combination No. of F, No. of true hybrids True hybrid rate/%
M 4E 75 % [1E Meihuaxia x Baiyu 124 112 90.63
M ExMHi7EES Baiyu x Meihuaxia 153 140 91.80
FL4h 6 %5 x [1 K Zaozhong No. 6 x Baiyu 147 136 92.78
A E x5 6 5 Baiyu x Zaozhong No. 6 150 140 93.75
MEAE 5 x 4 6 5 Meihuaxia x Zaozhong No. 6 129 120 93.25
B 65 xMi{E 75 Zaozhong No. 6 x Meihuaxia 138 118 85.91
ML E5 F 2 Meihuaxia 110 110 *
A+ H % Baiyu 140 140 *
g 65 H 28 Zaozhong No. 6 150 150 *

BRI 100% LA AP
Note: * means 100% hybrid.
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Fig. 4 Specific PCR amplification profile for 9 cross (self-crossed) combinations
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Table 3 Separation ratio and y’ test of 9 cross (self-crossed) combinations

F AU ThRic e

?Ez!—(éﬁ.ﬁ DNA marker of F, HH Wﬁ%— H? . x
Combination Separation ratio of yellow-and white-flesh
1013bp/319bp  1013bp 319 bp

£ < 1 & Meihuaxia x Baiyu 112.00 0.00 0.00 0.00
[ xH{£ 5 Baiyu x Meihuaxia 140.00 0.00 0.00 0.00
L 65 x4 & Zaozhong No. 6 x Baiyu 72.00 64.00 1:0.89 0.53
H ExF 4 6 5 Baiyu x Zaozhong No. 6 75.00 65.00 1:0.87 0.71
METEES < 41 6 5 Meihuaxia x Zaozhong No. 6 56.00 0.00 0.00 0.00
FLbh 6 5 xMFTEFS Zaozhong No. 6 x Meihuaxia 63,00 0.00 0.00 0.00
HE{E#E B2 Meihuaxia 0.00 110.00 0.00 0.00 0.00
1 7E F %8 Baiyu 0.00 140.00 0.00 0.00
L6 5 H & Zaozhong No.6 72.00 38.00 295:1 0.01
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