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Abstract: [Objective]The demand of red-flesh peach for its antioxidative effect beneficial for the hu-
man health is increasing nowadays. However,red- flesh peach varieties are very limited for lack of
breeding. ‘ Tianxianhong’ and ‘Boshandahong’ were originated from occational seedling. ¢ Zhongtaozi-
yu’ and ‘Zaoxianhong’ are the only new varieties of red-flesh bred through hybridization by Zheng-
zhou Fruit Research Institute, Chinese Academy of Agricultural Sciences and Institute of Pomology
and Tea Culture, Hubei Academy of Agricultural Sciences. It is of importance to understand the genetic

tendency of the hybrids originated from crossing between the red flesh and white flesh peaches for
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breeding new varieties. [Methods]F1 progenies of five crossing combinations [ Yejihong’ x ‘ Yinhe” ,
‘Xiayinu’ x ‘Banjintao’ , ‘Ruiguang 18 x ‘Beijingyixianhong’ , ‘Yejihong’ x ‘00-20-42’ (‘Xia-
guang’ x ‘NF’), ‘Xiacui’ x ‘Beijingyixianhong’] were used as materials to analyze the inheritance
tendency of fruit characters. ‘Banjintao’ ‘Yejihong’ and ‘Beijingyixianhong’ are red-flesh, ‘Xiay-
inu” ‘Yinhe’ and ‘Xiacui’ are white- flesh and ‘Ruiguang 18" €00-20-42’ are yellow- flesh. The
plants started to bear fruit in 2010. The fruits were harvested and identified in 2012, 2013, 2014 and
2015. The fruits were brought to the lab for processing and determination. The genetic analysis of fruit
sugar, acid and anthocyanin were performed on the offspring of the group B (‘ Xiayinii’ x ‘ Banjintao’).
The fruit samples were collected when the pulp was homogeneity on both sides of the fruit suture. One
portions were used for testing soluble solids content, total acid content, anthocyanin content, another
portions were stored at —20 “C for analyzing sugar and acid components. A handheld pocket refractome-
ter PAL-1 was used to determine flesh SSC and titration method (PHSJ-3F) was used to determine the
titratable acid content. The contents of sucrose, glucose, fructose, sorbitol, quinieric acid, malic acid
and citric acid were measured using high performance liquid chromatogtaphy (Agilent 1100) .[Results]
The results showed that the red-flesh trait was dominant in the progenies of all the combinationss, for
that the red/white ratio fitted on the 1:1 separation rule.Most early ripenning plants bore red-flesh
fruits, while maturity of white-flesh fruits was relatively late, with transgressive inheritance tendency.
The F, fruit shape of ‘Xiayinu’ x ‘Banjintao’ mostly were ovate. Among the red-flesh individuals
54.55% of the fruits were sweet, while among the white- flesh seedlings 84.31% of the fruits were
sweet. The average flesh anthocyanin content of white-flesh fruits was about 0.008 1 mg- g'', which
was much lower than that of of red-flesh fruits, 0.068 7 mg- g'. The average soluble solids content of
white-flesh offspring was 10.931%, which was higher than that of the red-flesh fruits, 9.683%. The av-
erage sucrose content of white-flesh fruits was 43.069 g- L' and that of red-flesh fruits was 40.087 g- L.
The sorbitol content of white-flesh fruits was 5.322 g- L', and that of the red-flesh fruits was 3.515 g- L™'.
There was no difference in the average glucose and fructose content among the fruits with different
flesh colors. The average titratable acid content of white-flesh was 0.207%, and that of the red-flesh
fruits was 0.356%. The average malic acid content of the white-flesh fruits and the red-flesh fruits was
2.289 g- L' and 3.009 g- L', respectively. The citric acid content was the lowest in the fruits of the off-
springs. Coefficient of variation of the SSC was the lowerest, and that of the acid was the highest. The
transmiting ability of cross combination, the mid-parent heterosis and the over-parent heterosis of su-
crose content were the highest. The transmiting ability of cross combination, of the anthocyanin was
the lowest (23.159%), while mid-parent heterosis and over-parent heterosis, of it were negative.[Con-
clusion] The red- flesh was dominant in the progenies of all the cross combinations. The red flesh
might be related to the early ripenning of the fruits. The transmiting ability of cross combination and
the over-parent heterosis of the soluble sugar in the F, population of ‘Xiayinii’ X Banjintao’ was the
highest, the majority of th eoffsprings were sweet, implying the possibility of increase of th esugar con-
tent by improvement, while the transmiting ability of cross combinatio of the anthocyanin, was the
lowerest.
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B}A Female parent

XA Male parent
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Variety Maturity Flesh color Variety Maturity Flesh color
A HFASLT Yejihong - Early 2T Red R Galaxy i Intermediate 4 White 206
B K 7.7 Xiayinii 1 Intermediate [ White 71k Banjintao B Early Z]. Red 128
C Fit 185 1 Intermediate 7 Yellow Jeni—2a 1. Early Z]. Red 165
Ruiguang 18 Beijingyixianhong
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Fig. 1 Frequency distribution of ripening time in ‘Yejihong’ x ‘Yinhe' progenies
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Fig. 2 Frequency distribution of ripening time in

‘Xiayinii’ x ‘ Banjintao’ progenies
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Fig. 5 Frequency distribution of ripening time in ‘Xiacui’ x ‘Beijingyixianhong’ progenies
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Table 2 Segregation of flesh color in different progenies

e RAGI SEhrtk BELSHREC ke

Combin- Flesh Observed Predicted Percentage of %’

ation color plant number plantnumber red-flesh/%

A 21 {8 Red 91 103.0 44.18 2.57
Fi 5 White 115 103.0

B i Red 63 64.0 49.22 0.01
15 White 65 64.0

C 2% Red 73 82.5 44.24 1.96
Fiff White 92 82.5

D i Red 51 54.5 46.79 0.33
4 White 58 54.5

E 214 Red 94 101.0 46.54 0.84
5 White 108 101.0
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Fig. 6 Frequency distribution of fruit shape in F, progeny

of ‘Xiayinii’ x ‘Banjintao’
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Fig. 7 Frequency distribution of flavor in F, progeny of

‘Xiayinii’ x ‘Banjintao’
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Table 3 Contents of anthocyanin, sugar and acid in F, progeny of ‘Xiayinii’ x ‘Banjintao’
SE K Parents 2T A FLFk Red-flesh A A # Pk White-flesh
L Fhr ok mg  TEME JEARAE A 5 ] JEARCEHIE R SRR
Content Year Mid parent  Offspring variation ~Offspring Offspring variation ~ Offspring
Male Female
value range average range average
w(IE ) 2012 03502 0.0028 0.1765 0.005 3~0.175 5 0.059 8 0.002 3~0.027 1 0.009 1
Anthocyanin/ 2013 0.4005 0.0043 02024 0.005 7~0.185 5 0.054 3 0.002 8~0.018 5 0.007 9
(mg-g7) 2014 03296 0.0028 0.1662 0.004 5~0.246 7 0.092 0 0.002 5~0.027 0 0.007 3
S35 Average 03601 0.0033 0.1817 0.005 1~0.202 6 0.068 7 0.002 5~0.024 2 0.008 1
w1 2012 122 9.3 11.1 6.152~13.163 9.424 7.571~12.602 10.786
ERZYN 2013 11.6 9.6 10.6 6.325~13.652 9.561 8.002~12.798 11.025
0,
SSC/% 2014 122 96 10.7 6.882~13.781 10.064 6.837~12.694 10.982
SE-3 Average 12.0 9.5 10.8 6.453~13.532 9.683 7.470~12.698 10.931
wCAIHERD 2012 0239 0273 0262 0.122~0.608 0.289 0.128~0.355 0.215
’ﬁ?a?bk 2013 0251  0.259 0.251 0.153~0.634 0.354 0.106~0.332 0.192
acid/% 2014 0239 0257 0250 0.133~0.645 0.425 0.141~0.351 0214
SE35 Average 0.243 0263 0253 0.136~0.629 0.356 0.125~0.346 0.207
/% 2012 4528 16.124 10326 4.296~33.148 10.121 3.920~33.246 13.621
Sugar/ 2013 4.093 12.683  8.388 4.365~33.382 10.263 3.652~31.809 13.157
Acid 2014 4.092 18.198  11.145 4.410~33.496 10.339 3.828~31.044 13.185
S35 Average 4261 15668  9.953 4.357~33.342 10.241 3.800~32.033 13.321
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Table 4 Segregation of sugar in F, progeny of ‘Xiayinii’ x ‘Banjintao’

SEAK Parents 41 Red-flesh 1 White-flesh

oLl O ok Bk PR FAEMEE  RCPE RRENEE R
Year Mid parent Offspring variation  Offspring Offspring variation  Offspring
Male Female
value range average range average
JEBE 2013 20.804 39.897 33.452 20.406~92.695 40.152 15.575~81.852 43.954
Sucrose 2014 21.921 41.564 30.215 21.301~95.326 40.026 15.130~127.635 42.002
2015 20.875 46.429 32.078 24.780~83.858 40.082 23.350~68.395 43.249
T34 Average 21.200 42.630 31.915 22.162~90.626 40.087 18.018~92.627 43.069
HiERE 2013 15.002 18.000 16.021 5.873~20.593 12.929 4.072~24.053 12.029
Glucose 2014 12.895 20.154 15.896 7.584~24.801 12.598 3.512~22.202 11.922
2015 12.723 21.345 18.141 6.533~20.647 12.694 5.341~23.238 12.139
P14 Average 13.540 19.833 16.686 6.663~22.014 12.748 4.308~23.164 12.033
e 2013 15.002 18.002 16.021 5.696~20.889 12.731 2.126~24.955 12.038
Fructose 2014 12.895 20.154 15.896 7.584~24.801 12.769 3.314~28.524 12.101
2015 14.073 21.898 19.095 4.499~20.723 12.701 7.069~23.504 12.081
P14 Average 13.990 20.018 17.004 5.926~22.138 12.735 4.170~25.661 12.073
th&dEE 2013 3.698 12.124 8.025 0.689~8.093 3.532 0.085~11.946 5.112
Sorbitol 2014 3.821 11.098 7.942 0.318~11.101 3.612 0.142~16.512 5.632
2015 3.641 11.380 6.914 0.023~7.350 3.401 0.259~11.282 5.216
T34 Average 3.720 11.534 7.627 0.343~8.848 3.515 0.162~13.247 5.322
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Table 5 Segregation of mail acid in F, progeny of ‘Xiayinii’ x ‘Banjintao’

A Parents 2.4 Red-flesh M A White-flesh
Ly D ok Rk A JE R A 5 AP RVEREE  RCT
car Male Female Mid parent  Offspring variation Offspring Off'spl'”ing Offspring
value range average variation range average

WRR 2013 4.928 3.345 4.136 5 1.821~4.136 3.122 1.495~4.718 2.388

Malate 2014 4.861 3.212 4.036 5 1.797~4.177 3.029 0.740~4.554 2.289
2015 4.791 3.094 3.944 0 1.799~5.522 2.879 1.241~4.809 2.190
“F-3%) Average 4.860 3.217 4.0390 1.806~4.612 3.009 1.159~4.694 2.289

2 Je 2013 4.092 1.112 2.602 0 1.310~4.312 2.841 0.810~4.843 2.192

Quinate 2014 4.189 1.321 2.7550 1.402~4.160 2.925 0.400~2.728 1.847
2015 4.259 1.197 2.728 0 1.437~4.636 2.884 0.612~4.040 2.343
V14 Average 4.180 1.210 2.6950 1.383~4.369 2.883 0.607~3.870 2.127

Fr 16 2013 3.018 1.002 2.009 0 0.323~2.254 1.238 0.501~3.015 1.177

Citrate 2014 3.305 0.982 2.1430 0.309~3.127 1.395 1.088~3.897 1.166
2015 3.488 1.262 2.3700 0.387~4.146 1.297 0.390~2.926 1.109
“F-#4 Average 3.270 1.082 2.176 0 0.340~3.176 1.310 0.660~3.279 1.150
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Table 6 Comparison of various genetic parameters in F, progeny of ‘Xiayinii’ x ‘Banjintao’

BHE 24 AV PEE A A E IR et T CEE S hAEE PR R TER
Genetic parameter Soluble solid  Titratable acid Anthocyanin Sucrose  Glucose Fructose Sorbitol Malate Quinate Citrate
bRt 2 1.599 0.113 0.057 12.785 3.468 3.608 2.472 0.662  0.805 0.642
Standard deviation

AR RH 14.870 44.645 31.338 40.060 20.783  21.218 32415 21.816 21.759 29.502
Coefficient of variation/%

A1 96.521 107.988 23.519 130.683  73.780  72.778  58.966 85.051 68.283 56.162
Heritability of crossed

combinations/%

R A -3.479 7.988 -76.481 30.683 -26.220 -27.222 -41.034 -14.949 -31.717 -43.838
Mid-parent heterosis/%

R -13.533 3.882 -88.133 96.734  -9.074 -11.543  20.897 -46.887 -39.582 -62.628
Super-parent heterosis/%

AHXF LA 48 2 -0.299 2.021 -0.779 0914 -1.390  -1.536  -0.801 0249 2436  0.872

Comparative advantage index
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