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Fruit Quality Analysis of Different Chinese Cherry Varieties (Excellent
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Abstract: The quality analysis of Chinese cherry fruit is beneficial to the selection and breeding of cherry varieties
suitable for regional development. At the same time, it also lays a theoretical foundation for the protection of Chinese
cherry germplasm resources. In this experiment, combining principal component analysis, correlation analysis and clus-
ter analysis methods, 30 Chinese cherry fruits of different varieties (excellent lines) under the same cultivation condi-
tions were selected for external and internal quality analysis. The results showed that there were significant differences
in fruit quality among different varieties of Chinese cherry under the same cultivation conditions. The scores of com-
prehensive character evaluation ranked as C78, C6, C14, C34 and C32. Variety C20 (Manaohong) has excellent cultiva-
tion performance in some provinces in China, ranked 11th in this comprehensive evaluation. The 9 fruits intrinsic quality
indexes had varying degrees of variation, with variation coefficients ranged from 11.27% to 36.32%. There was a correla-
tion coefficient between the quality indicators, among which 12 were significantly correlated at 0.01 level and 17 were
significantly correlated at 0.05 level. Principal component analysis of 13 quality traits showed that the cumulative contri-
bution rate of the first 7 principal components was 88.196%, which could reflect the basic characteristics of quantitative
traits. Cluster analysis with Euclidean method showed that 30 different Chinese cherry varieties (excellent lines) were pre-
liminarily divided into 4 categories. The fruit quality analysis results obtained in this experiment could be used to explore
the genetic variation map of cherry resources in China, and also be used as a reference for new varieties breeding.
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Tab. 1 30 Chinese cherry varieties (excellent lines) under
the same cultivation conditions
I i 44 i i 44
No. Variety No. Variety
Cl  BEEAEAK D) K C23  SHMEF S /B2 5
C2  EHKGK C24  FRMIREMEHE
C3  ILZRg; LAk C26 VAT RGBT ZEA L
C4  INFRE LT AR C29  BRVGZIL AL
C5  WITTHLIN B Az C31 M4 (VL)
C6  WITLIARAAN C32  Ribar
C7  DHEBK C34 gk
C10 7R AL c36  FHi
C12  BUI L 38 miE2E
C13  BUI/INBAEHE C39 =RnE3H
Cl4  fRIBHARNE C40 B
C19  HH/MEHK Cc41  ER
C20  BRJMILILT C42  HHLE Bk
C21  ITI5/MEBE C46  BUIEBE
C22  SHMEF /BB 1 = C78 A FH bk

I BT A AR 5 R A . RS 22 Y
NH300. ##FrE R | ITALY G.26356 ffi it f#
3 ATAGO PAL-1, Vc fll%E{Y Rqflex plus 10 55,
12 Ak
1.2.1 shESFESA (1) RELHEE (FW)
DE o RBREAN, K 30 AL — R R E 5 RECE
P, 47 g (2) @i, i @2
NH300 JU5E AR LR 3 A A B, JosR R
EERMIRGE L, REORa85S afl, B
OIS ZES b EH, BHEE 10 MR, (3) RLE
TEAaEL (FSI) M o i bR = RO RS2
7. R MCRRRKEE (SL), B : mm, (1B H
RILFEE, IV =PI/ 1%

122 WESR>H (1) RIEERE (H) Mz,
SRS gk, HEE 10 MR, B4
SRR GRS A, I 2 Wk, 2 kil
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AR PEEIE Y & i (TSS) 5. BEE 10 MR,
PR Ry, FE#E R ATAGO PAL-1 il SR szn]
WIEETE YIS, BT %; (3) RS EbE (TS)
SEINE, 28 NY/T 2742—2015, Bfi: %; (4)
R JERE (RS) Ml%E . 288 GB 5009.7—2016,
N7 g/100 g; (5) RELER (TA) FaIE.
2R GB 12456—2021, Hifii: g/kg; (6) 52 Ve
SEE., BEE 1078, BRI, A Rqflex
plus 10 PR Ve W& &, Hf7: mg/100 mL;
(7) REPILE (Fe) FRME. M GB
5009.268—2016, Hfii: mg/kg; (8) sz p-i# h
£ (B-C) &EME. 2 GB 5009.83—2016,
fi7: pg/100 g; (9) B E (LIS TIE) &&
MIE , 2B SN/T 4592—2016, ( 10 ) Hs52 sy (TP )
SHIE ., 28 GB/T 8313—2018, FAfii: %,
1.3 HEAIE

% FH SPSS 26 F1 Excel 2010 4% 4F R4 78540 Ak
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PE B AT AL FELR - 55 (https://www.bioinfor-
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Fig. 1 Chinese cherry fruit used in the experiment
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Fig. 2 Differences of average single fruit weight among different Chinese cherry varieties (excellent lines)
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Fig. 3 Differences of fruit shape index and stalk length among different Chinese cherry varieties (excellent lines)
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Fig. 4 Color difference of Chinese cherry fruit
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Tab. 2 Traits and distribution of Chinese cherry
internal quality

WiH ¥+ W/ME  WRE  EFRE
) W22 Minimum Maximum  Variable

Ttem Mean+SD value Value coefficient/%

B /(kg-cm ) 0.13£0.04  0.07 0.25 31.69
SBEY% 8.61£1.32  4.59 11.02 15.37
AYATEREIE/%  13.62£1.53  8.77 16.63 11.27
HR/(gkg™) 10.37£2.48  6.40 15.40 23.90
WER L 8.99+3.11  3.38 15.52 34.60
R (100 g) '] 8.31£1.27  4.50 10.50 1533
Fe/(mgkg ") 437076 2.87 5.88 17.32
B-#AS N 108.98+39.59 54.80  216.00 36.32
/lng-(100 2) ']

S/ % 0.03£0.01  0.02 0.04 22.77
Ve/[mg-(100 mL)™"]  9.23+1.84 587 12.60 19.95

2.3 HEEBkmREXES

o E AR RSP (DR ) RS8BT PE AR ]
A IEME T Z5 AN 5 BT . 15 AN g brdt
90 MAHCFREL, H 2B EMCH A 124 (P
<0.01), BEMHXHKN 174 (P<0.05), KL
B MR T O G . b R I S S B W Y
BB, bEMK, FoREFEmE. L (Hm:
RSB HmENEAZETl, L [EBRFRR A
2, b EHSEMKEERBEAME, 5L, f

WIEFEY SR, AR SRR B M, U
SR SRR i AN UG . R S AT 1 [
W& S JFOR S i A ARG, S
SR R B OGRS R S B

FW
FW ‘ FSI
FSI . SL
SL B . r
L * ‘ a

+ . b

o0 @O

TP . TS

TS D O s

TSS * »e0@
TA & #% &) = %ok RS
RS *ok ®) | G .. % . Fe

Fe ®:c

B-C 2 * . H
H * * wH) | (e * ’ Ve
Ve (* * * ’
-1.0 -0.8 -0.6 0 4 02 0 02 04 06 08 1.0
P<0.05 P<0.01

" indicates significant correlation (P<0.05), ™ indicates extremely
significant correlation (P<0.01).

E 5 HEERAERM (MR ) RERREREXED T
Fig. 5 Correlation analysis of fruit quality traits among
different Chinese cherry varieties (excellent lines)
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e P
24 HhEEMmRERS ST

VIFFIEE R T 0 MhsifE, $2HL PC1, PC2,
PC3, PC4, PC5, PC6, PC7 It 7 NFEpSr, 7
A TR BRTTECR K 88.196% (% 3), 7 4~
F RS FRAE(E 23 5 R 5.507 . 2309, 1.872,
1.342 . 1.145 . 0.805. 0.699; Tt Mk & 2 4l A
33.714%. 15.390%. 12.482%. 8.949%. 7.634%.
5.364%. 4.662%. i 43HTAS [RPEARGT 32 555 1
TUEREERT 0 (B 6 ), FERLAT PC1 HRHIE ) 5 v
RN 25 B FE L B A E IR Y | 8
JEURE 5 5 RS PC2 HRFAE 1) 2 BT B8 3R 1 AR W 2415
B FE B B RER 5 AL PC3 HRRAE 1] i BT
BERNAEY 2 ER FERERRE,; Flsr PC4
HUREAE ] B BT BE R AR 5 B B2 B
N2 ; E RS PCS HRHAE 1) B BT e 3R 09 AR W2 15
BETHE Fe R b5 TS PCO HEFE ) &
JT B R e oA M5 B B Fe & & 5 84 PCT
HREAE 1] 18 BT BE 2R 1 A W A B R B R
B

x3 HEERRIRBEEMSFHEE.
REKZERAN R TE R
Tab. 3 Eigenvalues, contribution rate and cumulative con-
tribution rate of principal components of Chinese
cherry fruit quality

=] .43 Component
Ttem PCl PC2 PC3 PC4 PC5 PC6 PC7
A 5.507 2309 1.872 1.342 1.145 0.805 0.699

TR/ % 33.714 15.390 12.482 8.949 7.634 5364 4.662

FERBHR/% 33.714 49.104 61.586 70.536 78.17 83.534 88.196

FW —0.028 0.119JJ0%51 —0.076 0.122 —0.074 0.100 0.71
FSI 0.014 201349 0.163 —0.092 0.189 0.201 0.341
SL 0.113 —0.226 0.152 0.132 —0.072 0.040 —0.306 0.54
L' —0.146 0.097 —0.021  0.269 0.291 —0.023 —0.215
4 0.090 —0.083 —0.120 | 0.394 —0.331 10418 0.174 0.37
p* —0.146 0.093 —0.150 0.243 0.350 —0.133 —0.033
TP 0.099 0.261 0.020 0.120 —0.146 0.140 JJOI6H 0.19
TS 0.178 0.038 —0.038 0.037 0.255 0.294 0.109
TSS 0.154 0.177 0.040 0.015 0.131 —0.109 0.186 0.02
TA -0.092 0277 0.178 0.108 —0.304 0.149 0.024
RS 0.173 0.050 -0.059 0.064 0.279 —0.260 0.150 -0.15
Fe 0.054 0.115-0.224 —0.169 0.359 [JONE8l —0.139
p-C 0.071 —0.045 0.145 [HOIS69 0.109 0.040 =0:340 —0.32
H —0.115 —0.099 0.195 0.142 0.275 0.254-
ve 0.091 0.124 0311 —0.150 0.106 0.309 B 049
PCl PC2 PC3 PC4 PC5 PC6 PC7
E 6 ANEMERIT o E Rk IR SRk

Fig. 6 Contribution of different characters to principal
components of Chinese cherry

I JE e A . nAEREEY) . Ve, HUR
BN, ATIAEMERE . Fe. B-WIE MAE 8 ANIEIM
fabr, XA SRR TSR AV . ARk
L, WNZ AR R A SR AR B, B 4 WTLUE
, ZEA TR AT HEA F R S AMKIR R CT8,
C6, Cl4, C34, C32. C78 SAPLEAIEM 1S/ i
B, R R B e S, C22 HEA R,
Hdr C20 HE44 11, R R ZE A ML S, 7F
A BT R

*4 hEERSSRIRESESITEN

Tab. 4 Comprehensive evaluation of fruit quality
of Chinese cherry

wa GEERES o | GRERES
Variety Compr(:henmve Ranking | Variety Compr(:henmve Ranking
evaluation score evaluation score

C78 1.8908 1 C5 1.1084 16
Cé6 1.6922 2 C41 1.1035 17
Cl4 1.6101 3 Cl 1.0753 18
C34 1.5663 4 C21 1.0713 19
C32 1.4841 5 C23 1.0661 20
C36 1.4705 6 C42 1.0496 21
C19 1.4198 7 C4 0.9910 22
C10 1.4103 8 C46 0.9649 23
C31 1.2999 9 C3 0.9616 24
Cc7 1.2739 10 C26 0.9066 25
C20 1.2503 11 C38 0.8944 26
C2 1.2430 12 C29 0.8906 27
C40 1.2020 13 Cl2 0.7581 28
C39 1.1513 14 Cl13 0.5466 29
C24 1.1265 15 C22 0.3695 30

25 HEERRREESHT
RES R z-score rififl, Origin &,
& Euclidean EMATHRIE M (B 7). RFEKH

3.04
2.27
1.50
0.730
—0.0400
—0.810
-1.58
—2.35
-3.12

AT ON NN ON =N ONINO DO T ONT OO — AN
3 R L A S R R A )

N
LOLLLLO VOVVOLO OOOESU

7 ARHEESkET (KFR) WRESH
Fig. 7 Cluster analysis of different Chinese cherry varie-
ties (excellent lines)
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Mraon, 30 MAEFEEBEEF (BR) 8Nk
PURZE: —28PLc22 MR, HpRERK, B
R, BEEERR, BRESES, BESE. A
VPR R B A O S Ik — 2L 42
/3%, HBlamd, MERLR, p-HE MEaE
B, Ve &k; —250L c41 F c20 AR, H
EiE i, Rk, RIPRBOCRMKER K, H
A (BR) h—3K.

3 iTig

o E AR T SRR, BRIRFEE . BRI
b I (PSR R Y R
PERTT I, B ZMERY R, AR, b
PesmlY, RLRARRRAS . Bl E R . e
SR BIIE  ARF A IERE T 30 MR AR S50 T
PR R PR S A (DR ), D T 13 AN F i
FEbR o FSLIINERT NTE TR LA 5 32 H AR
BEysZma ,  [A]—Fi Rk A AN ) DX 3 R S
Fit s AR 25 5, IR HERR T ARG S5

AL AR, v AR S0 B et
WS, ZHUaEhE, HoRwEa, ¥
., RPRZHE, OB FIESE, EIRYR
Fm o RETWBAN, FHRREL 2.05~5.67 g
ZIA], L{E7E 28.60~47.25 Z ] ;@ {H7E 10.73~25.02
Z 0, b{ETE 5.37~16.96 Z[h, HI¥ 45 51
0.87~1.25 Z[a], HLIE b 1EJ2 A Jot 2R 52 1) — i o 22
ANAEAR I, ST R 52 i 5 S 1 it 0 1 B
gk 2 — 01, 22 e 0 o [ A R S A 1) 3T
B . AR EAE 13.89~25.09 mm Z 8], A5 %
BA, AR SR B A B ROTOT, (E T v ARG
AR B SIS S i OC RIS T, SRR B AR
0.07~0.25 kg/em® 2 [] , 1245 5 3 B v [ BBE SR S 8
TRl is i, B AR €22 4 0.25 kg/em®, ATV
PEFEIEY) AR 8.77%~16.63%22 0], Sl & HAE
4.59%~11.02%Z [0], & JEHEF HTE 4.5%~10.5%Z
], MIRERIE 6.4~154 gkg 2, Ve S8&7E
5.87~12.6 mg/100 mL Z [i] , Fe JC & & & 7F
2.87~5.88 mg/kg Z ], MR, HEEHE Fe o
EERER, AWM Fe S EATLIAT] 24.2 mg/kg!',
B-BH B NE A BAE 54.80~216 pg/100 g Z [A], Sl
TETE 0.02%~0.04%Z 8] o ASHFSE I H E Ak
FRMR S e RTHRE S S SRR 2 A R, AR
WFoR e LR, MR RN T, A5

(PEFR) Mrp EEBER S R R = 7 2,
U, BEREOLIT | ™ L R AR R 1 b PR DG B . WANG
20905 2022 4RI #ESE T H EAEEE DUS K45
PR R, TR . TR B
WML E E 5B EEE MRS,
e EEBRR DUS KIS R - b 78 2L 5
B TR O A BT 8 IR E AR AR R
SE36 Tk EARBE DUS IR AE 7 .

TER S BPEf,  BT A PR EE bR e
FIRZ A, WAL AT B B — A B LA A DG EK 1Y 48
FRAETEH IR S A E R 2E, IR E I IT4R G
PR RO, TR 4B g gy g
BRI 2 A TR O R fiaE , H2 b A
Bkt B 2R B PR D o AR DFSE R 30 A
FEVEBRAOTEE | T EEIEY . Ve, HRE, B
Wy, ALEAVERE. Fe. B-SA® RS 8 ANARILM R
PERIEATEE AV, HEBRXTZE A VRN f T 5
IFENR , LA TN AR5y BARHES T AR CT78 .
C6. Cl4, C34 fil C32, L hENLE,
AL HE— 25 A RS AT R E AR Rk e, L
Hr, Co UL R, SRS A H WA, BleaRsa,
A MR ) & s B 16.63% , R =
7.1 g/kg, IR TE N 3.44 g, Fe &N 5.57 mg/kg,
Ve &1 12.4 mg/100 mL, B-i % N E&H N 83.5
ng/100 g, C20 X — Fh A7 45 Mk 35 R B 5+
ARRLEATEMHER 11, AR5 Fe W Hi G fep 21
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