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Abstract: [Objective] The study was undertaken to explore the genetic tendency of main traits in F1
generation of apricot, so as to provide a basis for the prediction of parental selection and offspring traits
in apricot breeding.[Methods]In this experiment, the cross combinations were set as ‘ Saimaiti” x ‘Ch-
uanzhihong’ and ‘Chuanzhihong’ x ‘Saimaiti’. The ‘Saimaiti’ x ‘Chuanzhihong’ was the positive
cross combination including 213 strains, while ‘Chuanzhihong’ x ‘Saimaiti’ was the negative cross
combination including 110 strains. They were crossed in 2006 and planted in 2007, and fruit traits were
investigated in 2018 and 2019. In order to examine the fruit shape, fruit surface color, single fruit
weight, fruit hardness and soluble solid content of the reciprocal cross combination for ‘Saimaiti’ and
‘Chuanzhihong’, ten fruits were collected from each hybrid. The fruit weight was measured with an
electronic balance and the vertical, horizontal and side diameters of the fruit were measured with a ver-

nier caliper. The content of soluble solids was determined by a digital Brix spindke. Fruit hardness was
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measured with an Agrosta2019 fruit texture detector. The test was made after peeling, the penetration
depth was 8.5mm, the penetration speed was 15mm/s, and the selected probe area was 1¢cm®. The data
of this experiment were collated by Excel 2019, statically analyzed by SPSS 19, plotted by Origin 2015
and calculated by genetic transmission force and coefficient of variation. [Results1The frequency distri-
bution of fruit weight tended to be normal distribution. The average single fruit weight of the progeny
of the reciprocal cross combinations was lower than the low parent. The average fruit weight of positive
combinations was lower than that of low parent, being 92.94% and 84.72%, respectively. The negative
cross was 96.08% and 82.85%, respectively. The tendency toward small heredity was manifested. The
variation coefficients of fruit weight in positive combinations were 30.38% and 35.48% but those in
negative cross combinations were 25.34% and 24.14%. The degree of variation was significant. In each
combination, there were no superhigh parent lines in longitudinal, transverse and side diameters in the
progeny of the reciprocal cross combinations, and they were generally lower than the low affinity value.
The coefficients of variation of all groups were consistently lower, and the genetic transmission was
higher. The results showed that the heredity of longitudinal diameter, transverse diameter and lateral di-
ameter of fruit was less affected by environmental factors. The fruit shapes of ‘Chuanzhihong’ and
‘Saimaiti’ were oval. Meanwhile, the oval, oblate, irregular, heart-shaped and round-shaped separation
occurred in the reciprocal cross combinations. The oval strains of each combination accounted for the
highest proportion, reaching about 90%. The tendency was toward oval heredity. The fruit color of ‘Ch-
uanzhihong’ was red, and the fruit color of ‘Saimaiti” was colorless. In the progeny of reciprocal cross
combinations, the pink, orange-red, red color and colorless were found. In 2018, among the offsprings
of orthogonal combination, the proportion of plants colorless on fruit surface was 24.46%, and the pro-
portion of colorful blush color strains was 75.54%. In 2019, the proportion of colorless in the offsprings
of orthogonal combinations was 41.87%, colorful blush color accounted for 58.13%. In 2018, the pro-
portion of colorless was 37.25%. The proportion of colorful blush color strains was 62.75%. In 2019,
the proportion of colorless was 33.33%, and the proportion of colorful blush color was 66.67%. The col-
orful blush color of the reciprocal cross offsprings occupied a large proportion. After the card square
test, the result was in a ratio of 1:3, which showed that the colorful blush color of apricot fruit was dom-
inant, compared with colorless. The result also showed that, the contents of soluble solids in the proge-
ny of ‘Chuanzhihong’ and ‘Saimaiti’ were continuously variable, and normally distributed. The solu-
ble solids content of apricot fruit was a quantitative trait controlled by multiple genes. The mean value
of soluble solids in the progenies of the reciprocal cross combinations was lower than the mean value of
affinity. The proportions higher than the high parent in orthogonal cross combinations were 10.87% and
2.96%, and the proportions lower than low parent were 10.87% and 2.96%, respectively. The propor-
tions higher than the high parent in negative cross combinations were 15.69% and 4.76% , and the pro-
portions lower than low parent were 31.38% and 9.52% . The heritability of each combination was
91.09%, 96.99%, 94.91% and 96.72%, respectively. The variation coefficients of each combination
were 15.73%, 14.25%, 12.31% and 11.51%, respectively. The mean fruit hardness of the 18-year and
19-year progenies of ‘Chuanzhihong’ and ‘Saimaiti” were lower than the median of parents. Most of
them were lower than low parent. The proportions of fruit hardness lower than low parent of positive
cross combinations were 75% and 85.22%. In the negative cross, the proportions of fruit hardness lower
than low parent were 67.65% and 75.24%. It showed an obvious tendency toward low inheritance. The
variation coefficients of reciprocal cross combinations were 34.12%, 26.37%, 18.65% and 28.64%, re-

spectively. In two years of investigation, the heritability of each combination was 61.37%, 66.63%,
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68.84% and 71.62%, respectively. The fruit flavor of ‘Chuanzhihong’ was mainly sweet and sour, and

the fruit flavor of ‘Saimaiti’ was mainly sweet. In two years, strains tasted sweet and sour had the larg-

est number in all the combinations, surpassing 70%. Minute quantity strains tasting sweet and/or sour

were found in all the combinations, so the fruit flavor showed a genetic tendency to sour taste. [Conclu-

sion]Fruit weight, vertical diameter, lateral width and ventral width almost formed by additive effect in

the reciprocal crossed population. The additive effect of orthogonal cross combination was similar to

negative cross combination, and they were disintegrated completely. The additive effect of soluble sol-

ids content in all the reciprocal cross combinations was disintegrated, but new additive effect formed in

the progeny, and there were new strains that were higher than the high parent in the progeny.
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Fig.1 The frequency distribution of the fruit mass in the number of hybrids of
‘Chuanzhihong’ x ‘Saimaiti’ (A) and ‘Saimaiti’ x‘ Chuanzhihong’ (B)
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Table 1 The hereditary variation of fruit mass in hybrid progenies of ‘ Chuanzhihong’ and ‘Saimaiti’
SRA IR R Y LLS Siiges BRI
EG HE Fruit mass of parents/g Fruit mass of hybrids/g Percentage of hybrid/% V% Ta%
S . . (] al’e
Year  Group RER AR R i SATEE EEE (SRS
Famale Male MP Range Higher than parents Lower than parents
2018 HRELZIxFELAR 8476 3890 61.83  26.93£8.10 12.79~66.67 0.00 92.94 30.38  43.58
ChuanzhihongxSaimaiti
FEIARXH AL 3890  84.76 26.48+6.71 15.21~49.63 0.00 96.08 2534 42.86
SaimaitixChuanzhihong
2019 HREL T xBEIAR 76.60 3390 5525  26.84+9.52 11.00~70.81 0.00 84.72 3548 48.58
ChuanzhihongxSaimaiti
FEL P AL 33.90  76.60 28.03+6.77 15.36~46.72 0.00 82.85 24.14  50.73

SaimaitixChuanzhihong
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Fig.2 The frequency distribution of the fruit shape in the number of hybrids of

‘Chuanzhihong’ x ‘Saimaiti’ (A) and ‘Saimaiti’ x ‘ Chuanzhihong’ (B)
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Table 2 The hereditary variation of fruit color in hybrid progenies of ‘ Chuanzhihong’ and ‘Saimaiti’

SRR A Phenotype of parents

FR) 25 Lt 45 Proportion of separation for hybrids/%

T A Raag oAl
Year Group BEA A W Ak bineh ANEA P
Female Male Without color ~ Pink Red
2018 HIRALxFELAR ANEN TR 24.46 41.30 34.24 1.000
ChuanzhihongxSaimaiti Red Without color
LT AL pwv ik ANEN 37.25 27.45 35.29 0.013
SaimaitixChuanzhihong Without color Red
2019 B xFEFAR AR TRt 41.87 26.60 31.53 -
ChuanzhihongxSaimaiti Red Without color
FES e BRLL TR AREN 33.33 43.81 22.86 0.075
SaimaitixChuanzhihong Without color Red
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Fig.3 The frequency distribution of the SSC in the number of hybrids of
‘Chuanzhihong’ x ‘ Saimaiti’ (A), ‘Saimaiti’ x Chuanzhihong’ (B)
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Table 3 The hereditary variation of SSC in hybrid progenies of ‘Chuanzhihong’ and ‘Saimaiti’

wOERAFEPERDEYD wORR A VE PR SRR
FENy HE SSC of parents/% SSC of hybrids/% Percentage of hybrid/% V% Tald
- _H_ N — (0] (0]
Year Group Bk 2k RRE G344 1 S (SRS
Female Male  MP Range Higher than parents Lower than parents
2018 HIFLLLxFELAR 12.72 15.60 14.16 12.90+2.03 8.26~19.58 10.87 51.09 15.73 91.09
ChuanzhihongxSaimaiti
LR 1560 1272 13.73£1.96 9.78~20.74 15.69 31.38 1425 96.99
SaimaitixChuanzhihong
2019 HRIAT = FE AR 11.50 1620  13.85 13.14+1.62 8.46~17.66 2.96 15.76 12.31 9491
ChuanzhihongxSaimaiti
FELE AL 1620  11.50 13.40£1.54 9.82~18.58 4.76 9.52 11.51 96.72

SaimaitixChuanzhihong
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Table 4 The hereditary variation of hardness in hybrid progenies of ‘ Chuanzhihong’ and ‘Saimaiti’
PN ES SEfiff i e
:A;ETI . f / ;ﬂ];fy:i . f BRI
TAPIPN ruit hardness of parents ruit hardness o Percentage of hybrid/%
jﬂﬂ E} = (kg-cm?) hybrids/(kg-cm™) CV/% Tal%
ear Group N - 7
BEAR KA EAE b Sy A R ETEE
Female Male MP Range Higher than parents Lower than parents
2018 HRAR A< HE 1.07 200 1.54 0.94+0.32  0.59~3.13 1.08 75.00 3412 61.37
ChuanzhihongxSaimaiti
FETFEx R 2L 2.00 1.07 1.0240.19  0.71~1.57 0.00 67.65 18.65 66.63
SaimaitixChuanzhihong
2019 HRARAI IR ISR 2.20 320 2.70 1.86+0.49  0.89~3.84 2.46 85.22 2637 68.84
ChuanzhihongxSaimaiti
FETSR AL A 3.20 2.20 1.93£0.55  0.95~3.40 3.81 75.24 28.64 71.62

SaimaitixChuanzhihong
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Table 5 The hereditary variation of fruit flavor in hybrid progenies of ‘ Chuanzhihong’ and ‘Saimaiti’
SRARM TAF B LA
Eh dHE Phenotype of parents Proportion of separation for hybrids/%
Year  Group BEA KA 173 il MRl il
Female Male Sour  Sweet and sour Sour and sweet Sweet
2018 ERARZLXIRIR il il 1.09 217 85.87 10.97
ChuanzhihongxSaimaiti Sweet and sour Sweet
FEL AL it TR 0.00  0.00 92.16 7.84
SaimaitixChuanzhihong Sweet Sweet and sour
2019 HREAIxIRIAR THR it 3.94  4.93 71.92 19.21
ChuanzhihongxSaimaiti Sweet and sour Sweet
FRTAEx AL il TR 0.00  15.23 70.48 14.29

SaimaitixChuanzhihong Sweet

Sweet and sour
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Table 6 correlation analysis
L A T W Y i 2 AT ¥
L })\{1. ' g iz 2N I?E . s L %ﬁ/ T/ﬁ%: T
. Longitudinal =~ Transverse Lateral  Longitudinal/  Lateral/ Fruit e &
Fruit mass . . . Hardness
diameter diameter diameter transverse transverse  shape SSC
R 1
Fruit mass
Pt 0.6217%* 1
Longitudinal diameter
e 0.696** 0.568** 1
Transverse diameter
JUlEES 0.724%* 0.506** 0.593%**
Lateral diameter
HAREEL -0.139%* 0.127%* -0.306%* 0.160%* 1
Longitudinal/transverse
A Ll -0.169%* 0.139%* -0.114%* 0.355%*%  (0.398** 1
Lateral/ transverse
R -0.054 0.028 0.015 0.143**  0.028 0.237** 1
Fruit shape
AR ) A -0.006 -0.031 -0.023 -0.027  -0.010 -0.003 0015 1
SSC
Tz -0.005 0.015 -0.132%* 0.066*  0.225%* -0.068* -0.242*%*  0.046 1
Hardness

VE AR BIROR ZE R B (p < 0.0 FZRLE#(p < 0.0D),

Note: * and ** mean significant difference at p << 0.05 and p < 0.01.

B AR SN, AR 7 R LN 10%.  HIAH
A3 AT A 5 PR R A R R A DR
32 RIEK

A5 B R L TR 2 BN E 2R AR, A SCHH LR
B, SRS IR B BN A A B B A 3 R TR
i), I 5 DT AR A R (%) 8 Ok, SR 2 Uk AR T T R
FERURN i [ SR AL AR AR AR FUR B, © H L
200 5 R R SLTARB A IR AT , A IE R AZH
A AR LTR W LI E T N 3, 5 A 90% /e
Hio IERZHE FERIRMER AR/ A g4
&3 77 B 2 TN VB AR R s AL A 3 g, HLAR S
FRAC 5 VLB TE AR S S RAH T 1 i Foh R AT 2%
ZE P R RSB R
33 REER

ST 55 e o D B R ) B A e 2 R
PEVEIRY, R d A EEme s 7 RS bR,
e BRI SRR EJE"Y, KIS PR S EEW
TR ARV, Xi EE X e /NEa
B FC R I, B R SR R e el 2 B 1 T B
i, R RAY MR E B R K ER
GPLEE N B CRE A R KA
TERNRN ORI B R SRR B
RRE VT &, T A IA B iy , Bl J5 P&

%, 75 5 BB N B ARAE . R B 78 B 2
W FE SR BRI ; =38 T K & 91138 AR 248 1,
ERE EHEEESEREN NI T A A R
B {H 3 SE B AE o 8 S AN I R (R
49 9.77 mg-100 ¢!, 8 4 0.56 mg - 100 gD o
U B A6 8 0 Ay SR B T AT 8 1) 55 R K 1 5
1

W FU 45 R W, 2018 4EH1 2019 4 B4’ 5
‘A ERAH A R R ORI R G
930N 24.46% 1 41.87% , [ A8 4H & S T i 6
F AR R 5 B A 37.25% 11 33.33% , FL 1 75
BLEEAEROKRRLE R TRNAE 1:3 005
oo, M o SR 55 A AR T R R B
5577 R R EEPVRI SCR ARG ) 2R RS B0
BN ERMERA -8, HE, R EYE A
RS s BT AN T AN R, 55
WHZMR. X2EHEHEARRIEEA R FiE—
A
34 RBEE

SR PR E 2 R AR R S T S 1) AR AR
2o HRANGARMIE S KR —, RR
TSI B G F ot s i A () e SR, AT
SR TR KR, A T A R,
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WO B VRGE , AL T IS ) A R A
PR EENE L —.

A5 S P AE 4 A o B MR A% Hop AR
PR FE A T R AR, A AR, ka5
CFEHAE IR AT H A JE AR SR FE B A AIG st AL
Wia) o B AR AL S/, BEEH AR 5 2 5 R 2 1
s, X 5T N A ES, E R HE T
B I T R R R R Bz R AR S R AR, U %
YA A R R S AR T RE
3.5 ALRMERADE 2 R REXK

CIRCREAEVIAY I P itd” M JINES SER TN
o Ho B RO A RS FRME L XU
LA & BB, HAR AR 2 RS ia
SRS EEEN . AMREY, BRa S
LA I RAZH G AR SR E S
B 2018 4E 1E 22 JE 4% (38.04% ) LLANM Y T X5 2 18] 1
XU I EL A5 43 531 A 81.28%52.93%F1 85.72% , F- %
Iy AL BT ), IX 5 7 R R o —
#;, HIERAS JF AR R IES oA, WAL )18 s,
Ut B A IR H R /N . AR R REUROK, B
SRATAE 0 2808 H 2 MR B A AR AE AR 2 AR
TN BN, R Uk BT S A SRR R, U
B HR R A 53R IE A TR IEE
P E M ETEY) & BRI R . AR A R TE
TR, R BRI IE VR ACH A RS
PR A e B 38 4% I ) o 2% 45 O 5 A0 AN T 90—
%ﬁ [24] R

AR IE B LSRRI R H IR
EE R EE AW RO M NN 1T SN R S A
TEW) & 5 S PR B S5 oK 1 88 A% 0 1) 1R AT T 40
AT, AFL 2 3508 4 TR 1) 38 A% 40 1) 5 i N BRI 9 285 SRAS
— B, X A] BRIk 7 0 A 8 B 2 AN
AR BEARIGUE . RIS, G S I AR IR L AR 4
TREAIE P DR AN 0 25 B B P PR 1) a8 A% A [ L 5
B — DRI
4 45 ®

AL SRR IR R AAHE G
AR FEHRWEE AT LR ERLKR
N ET BN i, LI L A8 2 A Bz BN
ABACL, FETCHE SR JE A TR B & B 2 RS
A 5 BELIRAEAE 0 RS, 5B 1 R ) AR B 5, (ELAE

m

T AT H I RN LA B R R AR
EE AR SR PSP A LR TA G
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