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Evaluation and Study on Fruit Traits of Sweet
Cherry Varieties (Lines)
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(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240)

Abstract: To advance the breeding of new sweet cherry varieties and enhance the conservation and
utilization of germplasm resources, this study employed correlation analysis, principal component analysis, and
cluster analysis to evaluate and investigate 12 external and 4 internal quality indicators of fruits in 35 sweet
cherry varieties (lines). The results revealed that the predominant fruit shape was oblate, with a flat fruit and a
concave fruit apex. The Simpson indices for these three descriptive traits were 0.700, 0.561, and 0.573,
respectively, indicating a rich diversity. Among the 13 quantitative traits, the coefficient of variation (CV) was
lowest for the edible rate (3.35%) , and highest for the abnormal fruit rate (95.00%). High CVs were also
observed for fruit stalk separation force (30.82%) , solid acid ratio (28.05%) , flesh weight (26.65%), and fresh
core weight (26.03%) , reflecting substantial genetic differentiation. Single fruit weight was significantly
positively correlated with fruit flesh weight and edible rate; While the solid acid ratio was significantly positively
correlated with fruit juice pH and negatively correlated with titratable acid content. Cluster analysis categorized
the sweet cherry cultivars into four distinct groups based on fruit quality attributes. Group A exhibited the lowest

Wiks H R 2024-03-04 ML H AR EHA: 2024-09-11
URL: https://doi.org/10.13430/j.cnki.jpgr.20240304002
F—VEH IR T7 10 R R R R 2 22 5 20T & A, E-mail : zhangxinyu0729@sjtu.edu.cn
WIEMEH : QIR BT 10 0 AR B P 44 5 43F B Fl, E-mail : jiusongtao@sjtu.edu.cn
TRAE WS ) SRy R R A B R R B AE )%, E-mail : acaizh@sjtu.edu.cn
ELTH: LilgiiRHER E SO H (2022-02-08-00-12-F01111) 5 [T [ S8R 242 (23ZR1430600) 5 & G AR ™Mk £ A 7
(CARS-30) ; PG48 T B & 1400 (2023-ZDLNY-28)
Foundation projects: Shanghai Agriculture Applied Technology Development Program, China (2022-02-08-00-12-F01111) ; Natural Science
Foundation of Shanghai (23ZR1430600) ; China Agriculture Research System (CARS-30) ; Key Research and Development
Program of Shaanxi Province (2023-ZDLNY-28)



1804 Mo ow fE

O ¥ iR 25 4

average titratable acid content and the highest average edible rate; Group B showed the highest average fruit

stalk thickness and hardness, with lowest average total soluble solid content and pH value; Group C, which

include only one variety, Black Pearl, had the largest single fruit weight and abnormal fruit rate with smallest

fruit stalk separation force and group D presented the highest average total soluble solid content and pH value,

along with lowest average abnormal fruit rate and edible rate. Collectively, 'Regina’, 'SJ-54', and 'Royal Lee'

with high composite scores, were identified as superior parents with potential application in sweet cherry

breeding programs.

Key words: sweet cherry ; fruit; biological characteristics; statistic analysis
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Fig. 1 Phenotype of fruits from sweet cherry varieties (lines)
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Fig. 2 Distribution of descriptive traits in sweet cherry varieties (lines)
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Fig. 3  Analysis of single fruit weight, flesh weight and fresh core weight differences in sweet cherry varieties (lines)
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FSSF : Fruit stalk separation force; The same as below
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Fig. 4 Analysis of fruit stalks of sweet cherry varieties (lines)
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Table 2 Variability of the 13 numerical traits in sweet cherry varieties (lines)

etk M Rkl P g e
Traits Min. Max. Mean Median SD cv
LT (g)SFG 3.14 10.52 6.32 6.48 1.56 2473
fif 1% 5 (g)FCG 0.29 0.90 0.48 0.45 0.13 26.03
K (mm)FSL 19.22 61.67 39.21 38.48 8.70 22.18
FEAHLE (mm)FST 1.01 229 1.36 1.32 0.25 18.75
AMigr 71 (N)FSSF 1.90 6.60 3.71 3.90 1.14 30.82
RAH(gFG 2.75 10.11 5.84 5.95 1.56 26.65
Al % (%)ER 83.56 99.24 91.41 91.67 3.06 3.35
T (N)H 4.91 11.74 6.75 6.41 1.55 22.97
WATE A% (% ) AFR 0 86.81 27.24 21.40 25.88 95.00
AT TR i (%) TSS 11.33 21.70 15.51 15.79 2.56 16.53
pH 3.54 4.41 3.81 3.78 0.17 445
AL AE R 1 B (%) TA 0.58 1.63 1.06 1.08 0.25 2321
2 H TSS/TA 9.60 25.17 15.64 15.14 439 28.05

ER: Edible rate; H: Hardness; AFR : Abnormal fruit rate; TSS: Total soluble solid content; TA : Titratable acid content; TSS/TA : Solid acid ratio; The

same as below
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Fig.5 Correlations among numerical traits of fruit in sweet cherry varieties (lines)

2.4 FEHESFRFRENREST

FR SR SR X 35 0 BHAR B S b (R BT 5
oM (L 6) , 25 F s 7ERR U 24 0.058 B, AT
BRI IR A 4 4 (F3) . Hih Ad141 55 28
A F R ), AT E R B i AR 444 i
AN R 0T AT R AP E S ROR . BAIG
T3ANEAN (R FTEEEDEY & i pH B ME
TE Ay d/IN SRR B B P B
Ko CHREE VAR, RIRS R, LR )
W RN R AR R RN E SRR, R4
B W R i . DAL E 3 A
(R), Hp R G E SRR RERR R
I N B S B R o [ o I e E I R o N 2
[T A) & it  pH AT B % Tk L [ R LU AR P34 (Y
K.
2.5 ETERS S THFHERMRETRESITEM

X 13 AN BB BRI T B4, DARRAEAE
KT 1V RPRESEICE] 5 > T80, Rt orikR
72.152%(F4) . 1 B HRAE ST R
W A BRI AE A, PSS 1 Al 25 RS
W AT DG o 55 2 R T SR g ) A
o AR, TR A A B Al BTS2 s 3

BTE BRSNS A S, 53 FAR R AE AT
R B R EAE, DR 3 ks 2 S AT
R LA 56 55 4 00 pH ., AT S IR &
AR IR, RS 4 Tl 18 S R KR A
Ko 55 F A R U B IR AR, UL AS 5 &
A T A KU AT G

K FROR S S e s, THE 13 N EE R MR Y
W R, a5 2R 515 58=0.0693y,+0.08 74y, +
0.0468y, - 0.0765y, + 0.176y, + 0.207y,— 0.0718y, +
0.0642y,+ 0.109y,+ 0.0371y,,+ 0.168y,,— 0.0176y,,+
0.201y 5, Hery, s 0 BIAC R TR 4 Y 13 4 ER 7Y
PRAR, 25 RN S PR . 35 FhEHBEEE S D () 155
0 FEI7E 3.528~5.030, b, ZE 5 PEArHEA B — 19
Pl (R )& 44(5.030) 58K 5445 (5.015) FI W
FE(4911) . B AIAE K (11.74 N) | 1t i A7 0} i
iy, AT E R S A (0.77%) , 1R Fe B (22.10)
PG, HICHTE AL 1A R it ok . 2K 54 %
R E R (7.50 g) , B EE K (10.90 N) |, [ R b3 b
(14.55) SRkt Fmse] 1, BRI
W T8 R R (59.2%) , B 5 A 38 A AT 3
(92.53% ) AT 5P ETE ) 5 15 (20.57%) , 3& G T
TAFRETY.



11 4 TRAETAE : BBk AN R (FR) RESTEIRAIEAN S TS 1811

~ K525 81-52 0.058
FHE LT Columbia :_‘_I
FHi4h Karina
“FJIiEH Pingshuntian I
% K. Tieton
B %+ Tulare :_l_l
BEHTHF Celester

0
[}
I
1
1
I
:

#i & 557 Brooks _ 1 :
I
1
I
I
1
1
I
I
1
1
I
I
I
|
|

FL§8 Zaolu
41 F- 5k Hongshougiu :'_|_
#i$i Bula
#7545 Coral Champion
e — —
FER M Summit

41T Hongdeng

ZR11%5 SI-11

K285 SJ-28 —
e Van
FFE Bing

4% 75 . Teccovant
#H 0> Sweet Heart
1% % Rubin

% 84 Royal Minnie
ik Stella 5 |7

5 Y7 Lapins
415 Lk Honglubi :_

% 73 Royal Lee
L EIRYEW Sylvia
~ 38 K545 SJ-54
Jii& Vanda I ]
Z424F Santina ]
BTk Heizhenzhu

2 4 Black Gold =————

D ZEK2E §J-2 — ]
7 4 Regina |
L 1 1 L 1 1 P | 1 L ]

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
WX FCE B Euclidean distance
Ee6 FHEBEETH(R)EBRSH

Fig. 6 Cluster analysis of sweet cherry varieties (lines)
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Table 3 Mean values of fruit numerical traits in four groups of sweet cherry varieties (lines)

s}

@!
[

PEAR AYH B4 C4 D#
Traits Group A Group B Group C Group D
HLHE (g)SFG 6.53 6.36 6.83 4.19
fifA% H (g)FCG 0.48 0.58 0.59 0.35
AR (mm)FSL 37.68 44.34 47.53 45.58
SR (mm)FST 1.35 1.37 1.34 131
JMisr 831 (N)FSSF 3.80 3.55 2.70 3.33
iR (N)H 6.63 8.46 5.29 6.72
WE R (%) AFR 0.30 0.19 8.00 0.03
RANE(g)FG 6.11 5.28 6.24 3.72
A (%) ER 92.27 89.43 90.97 85.11
AL PERTEY) 2 5 (%) SS 16.06 12.29 12.65 17.55
pH 3.81 3.62 3.86 3.95
AL RE R % 1 (%) TA 1.04 1.06 1.10 121

51/ L TSS/TA 15.96 11.75 11.50 17.95
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x4 BIMHERERERSHFERQERTEHE

Table 4 Eigenvectors and percentage of variance of the principal components of the 13 numerical traits

AR FHG 1 F A2 F A3 F A4 F RS
Traits PC 1 PC2 PC 1 PC4 PC5
HILE SFG 0.891 -0.089 -0.126 -0.145 0.063
fif 1% & FCG 0.874 -0.078 -0.040 -0.021 -0.009
PR FSL 0.804 0.072 -0.329 -0.066 -0.151
AWK FST -0.550 0.051 -0.076 -0.222 0.181
JeAi4r B 71 FSSF 0.084 0.894 0.220 -0.161 -0.152
ffi)% Hardness -0.041 0.722 0.114 0.410 0.203
IFIE 5% AFR -0.022 -0.637 -0.310 0.366 0.578
RAEFG 0.215 -0.400 0.786 0.033 -0.046
Al ER 0.155 -0.050 0.705 -0.332 0.335
A PERTEY) % & TSS 0.072 -0.265 0.404 -0.066 0.274
pH 0.184 0.200 0.364 0.675 -0.142
A AE R i TA -0.010 -0.309 0.093 0.571 -0.327
2 TSS/TA 0.246 0.532 -0.097 0.195 0.682
FEF{A Characteristic value 2.685 2.399 1.717 1.338 1.241
TTHk% (%) Contribution rate 20.652 18.454 13.209 10.292 9.545
Z41 510k (% ) Cumulative contribution rate 20.652 38.106 52315 62.607 72.152

PC: Principal component

x5 HESEM(R)NEEES

Table 5 Comprehensive score of sweet cherry varieties (lines)
(R ) ey 4 mi Rl (R ) LA He44
Varieties (lines) Comprehensive score Ranking Varieties (lines) Comprehensive score Ranking
7 Y4 Regina 5.030 1 21 F-Bk Hongshouqiu 4.122 19
LK 5445 8J-54 5.015 2 FEIRYE. Sylvia 4.120 20
Z I H Royal Lee 4911 3 £1 4 k. Honglubi 4.103 21
A€ 5 3t Brooks 4.847 4 HiEET Lapins 4.022 22
LK 3345 8J-33 4779 5 1i i Bula 3.997 23
LK 2845 SJ-28 4713 6 #if.L> Sweet Heart 3.991 24
% Rubin 4.605 7 2. Tieton 3.967 25
FHigh Karina 4.383 8 SRS Celester 3.932 26
ZK11%5 SI-11 4314 9 ¥ 58 ML Teccovant 3.875 27
IEAFAFAE Coral Champion 4.303 10 &5 HL Tulare 3.825 28
JE% Van 4260 11 LK 25812 3.809 29
FHE LI Columbia 4259 12 4> Black Gold 3.788 30
J7ik Vanda 4255 13 SIS Pingshuntian 3.778 31
%W Royal Minnie 4.246 14 Z5U Santina 3.656 32
BEKE Summit 4187 15 LK 525 8J-52 3.650 33
T2 Bing 4.167 16 ¥k Heizhenzhu 3.626 34
2147 Hongdeng 4.141 17 WikET Stella 3.528 35
FL§Z Zaolu 4.125 18
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