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Genetic tendency and correlation analysis of fruit traits in the F, popula-

tion of Cuiyu X Doyenne du Comice pear
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Abstract: [Objective] This study aimed to explore the genetic tendency of important quality traits in
pear fruit and the correlation between these traits, thereby enriching our understanding of the genetic
laws governing pear fruit hybrid progeny. By comparing the fruit traits of parents and hybrid progenies
from the cross between sand pear Cuiyu and western pear Doyenne du Comice, and conducting path anal-
ysis, we preliminarily clarified the genetic characteristics of fruit quality traits in the F, population. This
provides a theoretical basis for pear genetic breeding and QTL mapping of fruit traits. [Methods] Nine
traits (single fruit weight, fruit transverse diameter, fruit longitudinal diameter, fruit stem length, fruit
stem thickness, fruit hardness, soluble solids content, skin color, and fruit shape) were investigated in
136 F, progeny individuals and both parents. Correlation analysis, multiple linear regression, and path
analysis were conducted on seven traits (excluding skin color and shape) using data analysis software
such as Excel and SPSS. Phenotypic data collection for fruit skin color was performed using the crop phe-
notype accurate identification and intelligent application platform of Zhejiang Academy of Agricultural

Sciences, allowing us to explore the distribution pattern and characteristics of fruit skin color. [Results]
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Analysis of fruit traits in the F, generation population and their parents (Cuiyu and Doyenne du Comice)
revealed that seven quantitative traits-single fruit weight, fruit transverse diameter, fruit longitudinal di-
ameter, fruit stem length, fruit stem thickness, flesh hardness, and soluble solids content followed a nor-
mal or partial normal distribution. The heritability of single fruit weight was 79.75%, with a separation
range of 82.8-430.0 g, a coefficient of variation of 33.31%, a super-high parent rate of 12.50%, and a
low parent rate of 69.85%. The heritability of fruit transverse diameter and longitudinal diameter was
82.78% and 72.68%, respectively, with separation ranges of 37.08-94.88 mm and 39.47-89.85 mm, and
low parent rates of 77.94% and 78.57%, respectively. The heritability of petiole length and diameter was
99.39% and 72.90%, respectively, with the dominant rate of petiole diameter at =27.10% and a low par-
ent rate of 73.21%. The heritability of flesh hardness was 124.35%, significantly higher than the mid-par-
ent value, with a separation range of 4.53-35.96 N. All F, generation fruits exhibited higher hardness
than the male parent. The genetic transmissibility of soluble solids content was 83.34%, with a separa-
tion range of 5.96%—13.2% and a low parent rate of 59.52%. Correlation analysis showed that single
fruit weight was significantly and positively correlated with fruit transverse diameter (7=0.944*%*), longi-
tudinal diameter (+=0.858**), fruit stem thickness (+=0.262**), and soluble solids content (+=0.346**),
and negatively correlated with flesh hardness (r=—0.146%). Path analysis indicated that the direct effect
of fruit transverse diameter on single fruit weight was the largest (direct path coefficient=0.732), fol-
lowed by fruit longitudinal diameter (0.276) and flesh hardness (0.057), while soluble solids content had
the smallest effect (—0.007). The multiple regression equation (R*=0.922) further confirmed that fruit
transverse diameter (X)), longitudinal diameter (X>), and fruit stem thickness (Xi) were key positive pre-
dictors of single fruit quality. The inheritance of pericarp color showed incomplete dominance, with only
38.36% of offspring fruits exhibiting red halo coloring. Among these, 34.25% had small-area coloring
(2%-15%), 4.11% had large-area coloring (>15%), and no fully red single plant was observed. Fruit
shape inheritance was relatively stable, with 82 plants (60.29%) exhibiting the maternal round shape, 7
plants (5.15%) showing the paternal gourd shape, and 47 plants (34.56%) displaying an oblate shape.
The fruit shape index was concentrated in the range of 0.85-1.00, indicating a tendency toward the mater-
nal phenotype. In summary, the F, progeny exhibited a low genetic tendency for most traits and a high de-
terioration rate. However, fruit hardness and fruit stem length showed heterosis, providing potential re-
sources for subsequent breeding. [Conclusion] The results demonstrated that the seven important fruit
traits in the Cuiyu x Doyenne du Comice F, population-single fruit weight, fruit transverse diameter, fruit
longitudinal diameter, fruit stem length, fruit stem thickness, flesh hardness, and soluble solids content
were quantitative traits. Among these, fruit diameter was the key trait affecting single fruit weight. Addi-
tionally, the average values of single fruit weight, fruit transverse diameter, fruit longitudinal diameter,
fruit stem thickness, and soluble solids content were lower than the mid-parent and low-parent values,
with almost no heterosis observed. The genetic tendency was toward small inheritance, with obvious trait
decline and a high deterioration rate. In contrast, the average values of fruit stem length and fruit hard-
ness were higher than the low-parent value, showing strong heterosis and a higher genetic tendency. The
pericarp red trait exhibited incomplete dominance, with no offspring displaying the nearly full fruit sur-
face coloring seen in the male parent Doyenne du Comice. This suggests the presence of multiple geno-
types. The genetic performance of fruit shape traits was relatively stable, with fruit shapes being round,
oblate, or gourd-shaped, similar to the maternal Cuiyu or paternal Doyenne du Comice phenotypes.

Key words: Pear; Hybrid population; Fruit characteristic; Genetic tendency; Correlation analysis; Path
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Table 1 Statistical analysis of genetic variation in single fruit weight of the F; generation from the cross of Cuiyu x

Doyenne du Comice
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Fig.1 Frequency histogram (A) and normal Q-Q plot (B) of single fruit mass for the F, generation population of Cuiyu x

Doyenne du Comice
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Table 2 Statistical analysis of genetic variation in fruit transverse diameter of the F; generation population of Cuiyu x

Doyenne du Comice
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Fig.2 Frequency histogram (A) and normal Q-Q plot (B) of fruit diameter frequency in the F, generation population

of Cuiyu x Doyenne du Comice
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Table 3  Statistical analysis of genetic variation in fruit longitudinal diameter of the F, generation population

of Cuiyu x Doyenne du Comice
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Table 4 Statistical analysis of genetic variation in fruit stem length of F, population of Cuiyu x Doyenne du Comice
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Fig. 4 Frequency histogram (A) and normal Q-Q plot (B) of fruit stem length in the F, generation

of Cuiyu x Doyenne du Comice
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Table 5 Statistical analysis of genetic variation in fruit stem thickness of F, population of Cuiyu x Doyenne du Comice
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Fig. 5 Frequency histogram (A) and normal Q-Q plot (B) of fruit stem thickness in the F; generation
of Cuiyu x Doyenne du Comice
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Table 6 Statistical analysis of genetic variation in fruit hardness of F, population of Cuiyu X Doyenne du Comice
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Fig. 6 Frequency histogram (A) and normal Q-Q plot (B) of fruit hardness in the F; generation population of Cuiyu x

Doyenne du Comice
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Table 7 Statistical analysis of genetic variation in soluble solids mass fraction of F, population of Cuiyu x Doyenne du Comice
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Fig. 7 Frequency histogram (A) and normal Q-Q plot (B) of total soluble solids in the F; generation population of Cuiyu x

Doyenne du Comice
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Fig. 8 Classification criteria for fruit shape of F, generation population of Cuiyu x Doyenne du Comice
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Fig. 10 Frequency chart of group fruit shape index for the

Fig. 9 Proportion of different fruit shape classifications in
F, generation of Cuiyu x Doyenne du Comice

the F, generation of Cuiyu x Doyenne du Comice
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Fig. 11 Classification of the proportion of red skin area in the F, generation of Cuiyu x Doyenne du Comice
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Fig. 12 Fan shaped statistical chart of the proportion of
red skin area in the F, generation of Cuiyu x Doyenne du

Comice
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(P<0.01), 5 JEauhii i 2 B35 fAH ¢ (P<0.05) 5 R
SRR 5 R SE PR R TR & B RS I
FHOG, 5 SRR B SRR B 5 638 TR A OG, st
S i S A0 N 35 AR AH G s SR S IR R TR &
MR IEAR DG, 5 R R AR 5 R A
o, 5 BRI AR O s SRR R S
2 RE A, HRMRM PR EE . T
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Table 8 Correlation of fruit characteristics between the F, population of Cuiyu X Doyenne du Comice

ok LR RSl Rt R SRR TV A & LS

Index Fruit Fruit Fruit longitudinal = Fruit stem  Fruit stem Soluble soli/ds content Fruit
quality diameter diameter length thickness firmness

HLR B Fruit quality 1.000

RSH4% Fruit diameter 0.944%* 1.000

Y2 Fruit longitudinal diameter 0.858%** 0.807%* 1.000

FAFEKJE Fruit stem length 0.103 0.152% 0.204* 1.000

BHEHLY Fruit stem thickness 0.262%%  0.277* 0.193* -0.115 1.000

EIRGREREZ s

Soluble solids content 0.346%* 0.371%* 0.281%** -0.073 0.126 1.000

PYHHEE Fruit firmness -0.146%  —0.213%%  —0.173* -0.126 -0.189* -0.001 1.000

VE RN B EHT(P<0.05) , ¥+ F R/ B E I (P<0.0D),

Note: * indicates significant correlation (P<<0.05); ** indicates extremely significant correlation (P<<0.01).

2.3 RIELMIREZ TRV RIBR ST

i b BRI TR R RS A F,
AR SR A AE — @A . At — i e R 5k
PR TAIRIOC 2R, 3 AL 2 22 Ju 2k Ve Rl A 5 2, v] DL
L L FI0 SR SEAIR AR SR A . AT DL R &
(V) NHAR &, FSLREE () RS OG) A K
G SRR (XD ATV P [ TR ) 5 i (X AR
SRR (X o F AR &, SR A IE D B 2 #ris, 15 3058
TR B A 2 Je M [l T R

YRR, g)=-326.279+5.446X, (52 1%,
mm)+1.964X, (R LM 4%, mm)+0.9 1., CR AT,

mm) .

[=] 3 77 F2 (A ¢ R ECH R = 0.919, R IEE R
BoNe=0.285, % HAE VIFE 7515 2.972.2.839.
1.087, R G EESMAEER S, HC%E
Flgmi s R R EER R RLHE XD R
AR (XD SR FBE (X)) 2 B2 i) P L Jo 2 1) = 2 A
R, 5RIOMGER 8. BB EIES P, BEK
FE (XD AT PR T 5 B (XD SRSl B (X)) % FR.
IR RN, MO

HH 2% 9 AT 1, fA] B AH O¢ R AR B, SN RE M Rl R
5o B R A OGP R /N HE A O R S B AR
(0.944) > 5242 (0.858) > FATHLE (0.255) , &
A SR SR A o B R o B LR Aok, FL R R sk
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R BEER<RBUETHFABFNARRESHMRSE
MR B @R
Table 9 Path analysis between single fruit quality and
other fruit traits of the F, generation population of Cuiyu x

Doyenne du Comice

ppgp  RAEXRMC EpsRfeRY MECIERE
Single correlation  Direct path Indirect path cocfficient
Character . .
coefficient coefficient X, X, X,
X 0.944 0.715 - 0.227  0.002
X, 0.858 0.282 0.575 - 0.001
X 0.255 0.008 0.197 0.050 -

T, B R AR RS, S 3 IEA G . EHEAR
FAEUR IR, B0 B A S e 1 BRZR AR OGP
H KB RS0 AE (0.715) > RS9 48 (0.282) >
SEAEALEE (0.008) -

SRSTREAR T R R I T L B
(0.715) , A 45 5 B 5z 412 (0.227) « 48 H &
(0.002) 55 R a8 ik [ 4 E FH sz s R B & . Horh
PSR AR S RS AE SR i (A1 1 35 2 B0
(3GSRAE A, o RS, o B R T L i
VB 8651.(0.715) , H H B B3 o A FH I 2 5 1) B
SR B O IR 3K SR S AE.(0.282) .

SRS B 5 R 1 s e E e B
(0.282) DL F il ik 5 AL sE 4% (0.575) SR A R B
(0.00 1SR 1 TRJHE'E FH 5 mm 55 SR ot 2, SR SIERARE
TSR SRR R I (A1 E F 3 R s E A

SRRECRH B 6 B SR 5 B (0.008) I S M R T BLBE
YER BAAE, i it 5 3 SE ki 42 (0.197) R L4
(0.050) 55 (Rl 36 AR IA 2 (A1 F2 1 et A

gx b, FESTREAR R s B R R B oS R R
FAT F5 98 1) B e P RN S 2 1) I T 1) 42 L Lk
FERYE AR T X SN K E A AR R B
PR AR, SR S R SE i s R &

3 %

BLR S 5 e g KT s D E AR,
M2 FPEIRIE R g« BLAR TR R SURAR L RSK
AR B L IRARE E R SETR DA K FT A P [
T & R 9 52 2 FE DR 2 A (R B R 2R B
PR [FIREAE R SR St B R EAR, L i A i
B R IR I A% 1 iy AR S A D B S SRR A 11
HERAR 2, A W SR S A T 32 ) s T A
bRz B A B b e 8] 2% 58 Ja AR B

Y27 R MR 0 2% 52 R B ) 35 R /N,
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L RAEA ST I FH ) FAREEAR R NI 2. 3L R
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B 30 A7 E MR 2578, (HL 3 X SR IR )
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rh T2 R MOIR 23 B I O RS R QTL JE Az #2 fit
T AR R 1238 A AR S 2L S B A R e A
R FANE -

PR B AL 3 M7 25 H TR, R R xR %
WAL F AR FE A, AL & R ST L RS
1 ML ATV M R S AN IR AR I
P EAR T b o K SR E, WAL fE s N T
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T VG 1 BLAL A AT 2 2 i (1 B, S5k A R
HH R AR R SR PG AL TR [ T e i
T e R 2R A A — S, ) L a8 A 5 T BB L
Wi 12 B (R R (1 2 & M R IB B R MBI T4, 7
GEA SR B I6AIE

B R e R o T U SE AW 2 NTEE A O R N3N S
IR P P AR AR IR I i TARSE A, Hop IR
S S K (= et S [ =B (o (U A R =P
124.35%, 35 %N 24.35% , HE R R N 8.93% , R HL
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