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Inherited tendency analysis of cold resistance in
peach hybrid population and the screening of
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Abstract The inherited tendency of cold resistance in peach hybrid progeny was investigated to provide a
genetic basis for parent selection in peach cold resistance breeding and cold resistance prediction in
progeny plants. The freezing damage index of three peach hybrid populations and their parents were
assessed under natural wintering conditions for three consecutive years. To further study the physiological
change after cold stress and establish an evaluation method of cold resistance in peaches, the one-year-

old dormant branches of a high-low cold-resistant combination F, population ‘Donghe No. 1’x*21% Century’
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and their parents were treated with low temperature, the relative electrical conductivity, soluble sugar
content, free proline acid content, and starch content of the branches were measured. In addition, the
branches” low temperature exotherm (LTE) was measured using a differential thermal analysis system
(DTA). The cold resistance of each tested individual was evaluated by the comprehensive membership
function method, and the high cold-resistant individuals were identified according to the results of the cold
resistance evaluation. The results showed that the mean cold-resistances of the offspring of the three hybrid
combinations were 1.99, 2.37 and 3. 11, respectively, close to the maternal cold-resistance. The cold
resistance of the hybrid progeny of ‘Donghe No. 1’ x‘21* Century’ was higher than that of the other two
hybrid combinations. The cold resistance of the ‘Donghe No. 1’ x‘21st century’ hybrid was higher than that
of the high-value parent ‘Donghe No. 1’ in 26 strains, and the high affinity rate was 18.6%. There were 6
points lower than the low parental ‘21% Century’. The ultra-low parental rate was 4%, and the ultra-high
parental rate was significantly higher than the ultra-low parental rate. 2) Eight high cold-resistance
individual plants were selected as materials for further cold-resistance breeding. In conclusion, the
inherited tendency analysis of cold resistance in peaches indicated that the resistance to freezing injury in
the hybrid population exhibits a maternal genetic tendency, demonstrating hyper-progenetic characteristics
and a propensity for inheritance towards stronger cold resistance. Therefore, Selecting the higher cold-

resistance varieties as parents is more conducive to enhancing the cold resistance of future generations.

Keywords peach; cold resistance; inherited tendency; hybrid progeny; membership function
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Table 1 Peach hybrid variety materials and F1 generation quantity
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Table 2 Classification standard for cold resistance level in fields'*"
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Table 3 Distribution of cold resistance of different peach hybrid progenies

BLIE T 4345/ %
A AT BE AR istributi i . .
PN e 531 Distribution of cold resistance PiE N T B/
e ) Mean of cold Heritability of
Parents combination Parents cold . .
resistance level 1% 244 34 1% 54 resistance combination

Level 1 Level 2 Level 3 Level4 Level5

KE 1% xeitta
Donghe No. 1 X21% 1 9 H 59 40.7 32.7 16 8 2.7 1.99 £+ 1.06 66.3
Century

Hh 85 X 5 g
Zhongyou No. 8 X 2929 29.8 33.1 16.1 12.1 8.9 2.37 &£ 1.27 118.5
Xiufeng

LAk 95 X L 39 %5
Lyuhua No. 9X 3 Y29 12.7 19.3 26.7 22.7 18.7 3.11 = 1.26 124.4
Ruiguang No. 39

70 50
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HARRE
Number of single plants

FABREL
Number of single plants

0 1 2 3 4 5 6 1 2 3 4 5 6
PUFEFSH Cold resistance grade PiFELEL Cold resistance grade
(@) "E 1S x 2114 (b) T8 x F
(a) Donghe No. 1x21* Century (b) Zhongyou No. 8xXiufeng

50

£ 40
a
2

8230
=

g 20
:
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¢ 1 2 3 4 3 6
PiIFELEYL Cold resistance grade
(c) k95 x i 395

(c) Lvhua No. 9xRuiguang No. 39
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Fig. 1 Distribution of the cold resistace frequencies in three peach hybrid combination populations
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Table 4 Distribution of the cold resistance frequency in different peach hybrid combination populations
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0.000.020.040.06 0. 08 it f% # B Genetic distancel 2.3 .4 5B ARG RIS W) 70 (055 TASHE 58 225 F 58 325 (BB 4 25 5B 5250

15145 214t 152 R A 1457,

1,2,3, 4and 5 represent the 1, 2™, 3, 4™ and 5" groups based on cluster analysis. 151 is variety 21 Century, and 152 is variety Donghe No. 1.
2 MEXERAEERESLE
Fig. 2 Cluster graph of cold resistance of peach hybrids
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Table 5 Correlation analysis of different cold resistance indexes

X, 1

X, —0. 558% 1

X, 0. 652%* —0. 725%*

X, 0.523* —0. 664%* 0. 663%** 1

X 0. 688** 0. 732%x* —0.671** —0. 707%*x* 1

X 0. 797%x* —0. 865%* 0. 863%** 0. 842%* —0. 894 1

T X R TR B X R X R R X R I AR s X, M BE R A B X M LTE M X i dE 2,
*F1x 43 B IR TE P<<0. 05 FI P<<0. 01 /K I W 2540 %,

Note: X; means soluble sugar content; X, means relative electrical conductivity content; X,;means proline

content; X, means starch content; X;means LTE numerical; X;means cold hardiness grade. * and **

indicate significant correlations at P<Z0. 05 and P<Z0. 01 levels, respectively.
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