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Inheritance analysis of the main economic characters of apricot
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Abstract: [Objective] It was found that lack of good varieties with strong flavor and long storage life
is one of the important factors restricting the development of apricot industry. Therefore, the Liaoning
Institute of Pomology initiated the target breeding program to select apricot varieties with high eating
quality, good storage life and attractive appearance. The inheritance trends of main economic characters
of apricot was investigated using hybrid populations to provide the theoretical basis for selecting par-
ents and formulating breeding strategy.[Methods] The F, segregation progenies of 3 crossing combina-
tions were used as materials, including 56, 50, and 89 individual seedlings derived from ‘Sungold’ x
‘Shajinhong’, ‘Saimaiti’ x ‘Sungold’ and ‘Sungold’ x ‘Jipin’, respectively. The seedling trees were
planted in the field in 2009, 2009 and 2010, respectively. The phenotypes of 10 major economic traits
were investigated to analyze the inheritance tendencies, including blooming data, fruit ripening time,
fruit weight, flesh type, flesh firmness, soluble solid content, fruit aroma, cling/free stone, yielding abili-
ty, and kernel flavor in 2016, 2017, and 2018. The ripening time was recorded by the number of days af-
ter the first day of the year (January 1 as the first day), and the blooming date was determined when
50% of the flowers of the whole tree were fully open. The fruit ripeing date was recorded when about
75% of the fruits changed color and the flesh was elastic with typical flavor. Chi-square test was used to

determine the population segregation ratios of flesh type, cling or free stone, fruit aroma, and kernel fla-
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vor of apricot. The heritability and coefficient of variation (CV) were calculated for fruit weight, fruit
firmness, and soluble solids content. All the data were processed by SPSS 22.0 statistical analysis soft-
ware. The flowering date and ripening date were plotted by Origin 9.5.[Results]The distribution range
of the flowering period of apricot was narrow, lasting only two to four days and the average flowering
date of the hybrid progenies tended to the value of the mid- parents. Transgressive segregation was
found on flowering date and fruit maturity date in all three combinations. The distribution range of CV
of the ripening period was significantly wider than that of the flowering period. The variations exhibited
a normal or skewed distribution trend to the late-maturing parents. The average fruit weight of each hy-
brid progeny was lower than the value of the mid- parents, and the distribution range tended to small
fruits, showing a significant declining trend but a high CV (31.4%-36.9%). The average flesh firmness
value of each hybrid progeny was lower than the value of the mid-parents and the ratios of over high-
parent were low, they were 1.1%, 12.5%, and 3.9%, respectively, while the ratios of over lower-parent
were high, they were 30.3%, 39.3%, and 92.2%, respectively. The offspring showed a continuous varia-
tion trend to the soft flesh of parents. The soluble solids content (SSC) showed a continuous variation
with low CV and low proportion of over high-parent, but high heritability (0.91-0.92), indicating that
the ability of parents to inherit high-SSC trait to their progenies was strong. The yielding ability of hy-
brid progenies showed a continuous variation trend to the high-yield parents, and the yielding ability of
the parents had a great influence on their progenies. Flesh type (hard-melting or soft-melting), stone ad-
here to flesh (free or clinging), fruit aroma (aroma or aroma-free), and kernel flavor of apricot (sweet or
bitter) were quality traits. The flesh type was almost hard-melting in F, progenies of ‘ Sungold’ x ‘ Sha-
jinhong’ and ‘Saimaiti’ x ‘ Sungold’, the hard-melting/soft-melting ratio fitted on the 1:1 segregation
for F, progenies of ‘Sungold’ x ‘Jipin’. Among the four hybrid parents, only ‘Jinpin’ was aromatic,
and the aroma/aroma-free ratio fitted on the 1:1 segregation for F, progenies of ‘Sungold’ x ‘Jipin’. The
freestone trait was dominant in the progenies of all the combinations, the free/clinging ratio fitted on the
3.1 segregation for ‘Sungold’ x ‘Jipin’. The sweet kernel flavor of apricot was controlled by a single
dominant gene . ‘Saimaiti’, ‘Shajinhong’, and ‘Sungold’ were classified as homozygously dominant,
heterozygous, and homozygously recessive, respectively. [Conclusion] ‘ Sungold” would be a promis-
ing parent due to the strong heritability for some main economic traits.
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Table 1 The fruit weight and genetic index of all hybrids

KB E
Cross combination

BT & Fruit mass/g

G K BH > it
SungoldxJipin

Koy NEESTc AN
Sungold*Shajinhong

TET A< KB

Saimaitix Sungold

IS¥N 62.0 62.0 36.2
Male

AR 56.2 74.8 62.0
Female

SEE 59.1 68.4 49.1
Mid-parents

Ja AP 30.6+11 .3 57.6+18.1 24.0+£8.3
Offspring average

Ja AR A B 12.8~55.7 25.3~85.9 12.6~45.5
Offspring distribution

SRR 0.0 16.1 0.0
Super-parent rate/%

TR 100.0 62.5 94.1
Lower-parent rate/%

AR 36.9 31.4 34.6
CVI%

it ) 0.51 0.85 0.48

Hy
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Table 2 The segregation statistics about the flesh type of all hybrids

R HE
Cross combination

JERR AT ZEAD Offspring flesh type

Y Firm R Soft

Wit

n % n % Expectation proportion
4 2K BH CREVE 570 > Al ity CRORS 50D 39 43.8 50 56.2 1:1 1.36
Sungold (Firm)x Jipin (Soft)
& R PR CRE VS 5D < 7b 4 41 (RS ) 54 96.4 2 3.6 - -
Sungold (Firm)* Shajinhong (Firm)
FE TR CREPE 7)< G K BH CRE 57D 51 100.0 0 0.0 - -

Saimaiti (Firm)x Sungold (Firm)

R3 BRXBERKREEERIEEER
Table 3 The fruit firmness and genetic index of all hybrids

WSLAEE Fruit firmness/(kg- cm?)

WA A

Cross combination SR B AR b SR B 44 B e YN
SungoldxJipin SungoldxShajinhong SaimaitixSungold

BEA 1.6 1.6 1.8

Male

BN 0.8 1.2 1.6

Female

B el 1.2 1.4 1.7

Mid-parents

ER A LN 1.0£0.3 1.240.3 1.3£0.2

Offspring average

Ja AR AT 0.8~1.8 0.7~1.9 1.0~1.8

Offspring distribution

R 1.1 12.5 3.9

Super-parent rate/%

TR 30.3 39.3 92.2

Lower-parent rate/%

5t A 30.0 25.0 15.4

CVI%

#iL ) 0.71 0.71 0.72

HS

2 S K (A Rl (AR S <R A N <2 = S S S
%, 20 BN 1.1%  12.5% + 3.9% 5 1% T 1K 35 1 L 4
B, 2 9N 30.3% 4 39.3% . 92.2% , Fy AR 2 i 7]
THRWEARMIELA 7, A& R rl 2 E N
R AE .
25 RIAAMERYMSENH

mEF AR, FERTEEEEYD G EREE
R T REERN,AGEHTS RN
10.3%~14.3% ; £ 7% 2 J5 AR AT ¥ v B B 4 & &
J7SCEE e, T X% T8 091~094 . %
AR A 5 AR AT I A R Y R
TR ARG H , FAR A 28 R 5 5 R 42.7% -
10.7% « 0% , ik T 1K 5% tb & ¥ 55.1% « 7.1%
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Table 4 The soluble solid content and genetic index of all hybrids

wCAEHEIETEY)) Soluble solid content/%

%Téﬂﬁ A =] A Y PE I FE A
Cross combination SR BH < S RHxb 44T FESLHREx G K H
SungoldxJipin SungoldxShajinhong SaimaitixSungold
A 11.0 11.0 16.8
Male
A 11.0 14.0 11.0
Female
RE 11.0 12.5 13.9
Mid-parents
JEACF A 11.0£1.5 12.6+1.3 13.3+1.9
Offspring average
Ja AR A 7.6~14.3 10.3~14.6 9.7~16.6
Offspring distribution
R 42.7 10.7 0.0
Super-parent rate/%
fRF R 55.1 11.8
Lower-parent rate/%
AR R 13.6 10.3 14.3
CVI%
LA L] 0.91 0.92
Hy
#5 ESRREERRFBEZLBHIT
Table 5 The separation statistics about stone adherence to flesh of all hybrids
JaACA% % Offspring stone adherence
AL p :
L 5 Free # Cling HIEE L
Cross combination E . ) x:
n n % xpectatlon proportlon
xR B B <A ity (B 67 22 24.7 311 0.01
Sungold (Free)x Jipin (Cling)
SKBH (B X441 (B 56 100.0 0 0.0 - -
Sungold (Free)x Shajinhong (Free)
FEHR (B x G R BA (25 51 100.0 0 0.0 - -

Saimaiti (Free)x Sungold (Free)

i FACVE B LL oy N 67022, &R 5 K6 4 B B
Fréa3il. R R, A RLFE LA E MRS
Y W FTAC A R TN 7 ] Y R R TN
2.8 FEMEESH

BRIE R 2 5 AN % 28 Ja AR ) = 7= M AT 4y
HE, P RNEFFSL KB F) AEFA
g T REROEXRM, FACESFE SR T
A SE A, 8L T, N 0.70~0.74 5 4 5 R E
%, N 4.3%~4.5%. NEGEXINFF A A FELH >
CEKM L ERESAEMNMEE RN
90.2%; AR Z — NFEFIAHE L K < W,
JEARFE A AR LL B A 83.1% 5 T S A 2 — AA
FrEHA SR < W, JEREF LR,
IR T5% . S5 FRFR, A 1 F 7= M 25 R

e R AV (L o R RE S S N PU S F - SN
(= 7= e JEAREE M R o R3¢ K PH” AR 40
S5 SCRE TR R, A R AR T I AL
it
29 (CEEEESN

N2 7 o, e SR 34 A 4 KPR %
B ISR AL G Ja AR A e A ORI
BT AZFEA e T A, BRI
BH 1 5 AR A 9 A, 1T < G K PH < V&40 1 Ja
R/ LN 27229, & RSP RS 7 B LR &
101 25 RN, AT A 78 I Ay 5 5 DR 4 1 11 Joit
BRI, BN B R T A R R .
SRR P& aT ARG, SRR
BYEAE, G KB AR Ak
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Table 6 The productivity level and genetic index of all hybrids
A JEARE T
P i Parents productivity level Offspring productivity level and ratio
Cross combination FN SN SErpqE 1 3 5 5 A2 2 WAL
Male Female Mid-parents % % % Average CVI% Hy
BB 5 1 3 5.4 196 750  4.4+02 4.5 0.70
SungoldxJipin
BRBAx VDG4 5 3 4 45 124 83.1 4.6+0.2 43 0.73
SungoldxShajinhong
FEL G R I 5 5 5 0.0 98 902  48+02 42 0.74
SaimaitixSungold
*71 BRERHAERRICHEZSBESIT
Table 7 The segregation statistics about kernel flavor in almond of all hybrids
Ja A=k Offspring kernel flavor
R HE i Sweet 4 Bitter y
Cross combination L X’
n % n % Expectation proportion
B R BH G )< Wl iy GG 0 0.0 89 100 - -
Sungold (Bitter)x Jipin (Bitter)
PR BH GEO X 2L (D 27 48.2 29 51.8 1:1 0.07
Sungold (Bitter)xShajinhong (Bitter)
FETHR GHD xR BA G 51 100.0 0 0.0 - -

Saimaiti (Sweet)x Sungold (Bitter)

3oH i
3.0 BRMFMRIAARREETE RERER

AT AESAR S A B AR A B o, P
R T BRI (Hi RS IR AR . A
AL JE AT AL 1 70 B e P Bk A , AN R) 2 45 18) 4y
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