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Abstract: In this study, the cluster analysis, principal component analysis, and multivariate evaluation
of 26 phenotypic traits were carried out to evaluate the genetic diversity of 110 cherry tomato germplasm
resources in South China. The results showed that high variation, phenotypic diversity, and genetic
diversity were assessed in the 110 cherry tomato germplasm resources. The genetic diversity index of 26
phenotypic traits ranged from 0.33 to 2.04. The highest genetic diversity index was detected for the
glucose/total soluble sugar (2.04) . The mean value of the variation coefficient of the 19 quantitative

indexes was 31.41%, and the highest variation coefficient was observed in lycopene content(80.41%). The
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110 cherry tomato resources were divided into five groups by systematic clustering. The germplasms in
group [ implied the good potential for genetic improvement. The germplasms in group III could be
mainly used for the selection of flavor breeding genotypes of cherry tomato. The germplasms in
group V could be mainly used for the selection of functional breeding genotypes of the cherry tomato. The
principal component analysis and comprehensive evaluation indicated that the cumulative contribution rate
of the nine main components was 75.512%. The first and third principal components mainly reflected the
fruit quality of the cherry tomato. The second and fourth principal components mainly reflected the
appearance quality of the cherry tomato fruit. The fifth and sixth principal components mainly reflected the
growth characteristics of the cherry tomato plant. The comprehensive score of the germplasms ranged
from - 1.548 to 1.460. The five germplasms with high comprehensive scores were ct092, ct028, ct018,
ct090, and ct017 which could be used as the core breeding resources.
Keywords: tomato; cherry tomato; germplasm resources; genetic diversity; cluster analysis;

multivariate evaluation
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Table 1 Frequency distribution and diversity index of cherry tomato germplasm quality traits

E27N BAEZ RV HRRRIR BHR R TR %
Trait BHH Characteristic description level Accession  Distribution frequency
K SIPE Growth habit 0.66 JCFE Infinite 68 61.82
AR Determinate 42 38.18
" A Leaf 0.33 @I Common leaf type 101 91.82
Zn} Potato leaf type 7 6.36
S 2t Slender compound leaf 2 1.82
T Leaf color 0.93 4t Yellow green 9 8.18
V%%t Light green 15 13.64
%t Green 77 70.00
R%E Dark green 9 8.18
WIE Fruit shape 1.27 & Oblate 14 12.73
Round 48 43.64
Wl Elliptic 30 27.27
=i l# Highly round 18 16.36
%})J8 Green shoulder 0.49 J& Absent 21 19.09
5 Present 89 80.91
1E/F Inflorescence 0.66 P NE Single inflorescence 69 62.73
% 1657 N 3 Polymorphism inflorescence 41 37.27
R Color of mature fruit 1.27 ZL{4 Red 59 53.64
T Yellow 21 19.09
% {4 Multicolour 1 0.91
ML Pink 22 20.00
ZE{8 Green 3 2.73
M4 Black 1 0.91
KE4L {4 Brownish 1 0.91
Ok Coffee 2 1.82

212 #HEMHIRK

XPHER PR 2 At P B REET 19 AN EEAIEIRIEAT G2 i (3R 2D, 110 PRk At A R AR
i RHCCATE N 10.86% ~ 80.41%, itk ZFEEIREN AR WTEHA 1.43 ~ 2.04. R R,
WA PR G =, BRSO 0 ATV e RO R S A R I KRR AR R, R R
3R 55.39%. 80.41%- 48.50%F1 74.72%, gtk ZAEEIEHCELS, 8 2.00. 1.84, 2.04
A 1.54, HARFRZERPEHRE N ORHL RN SR, Rk 5517 ug - g BN 023 pg - g's
RLHPUFRFR T, RELPE . R SR B A /N AR = R 50 5018 20.70% 17.83%
14.68%411 26.28%, HitfE 2 REMERREE /28 1.81. 1.43. 1.89 F11.94, b B K /N AS 5 28k
L Z R IRECY R A . R E N S, AR RECH 36.64%, Wit ZEMERRECN 1.68, R
iR BN HIIA 40.00 g, Fe/NN 178 go EAET AL IR S RECERN, N 16.27%, BfE 2R ECH
1.98. BAERARZREUN 23.37%, Bt 2RO 1.77.

I B E AR E AR G T o A 4 R, S HIRIR bR 1048 S R ECR I AN [F) A 2 ) 22
S, HP RSz R IR AR RN EE .
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Table 2 Genetic diversity analysis of quantitative traits of cherry tomato germplasm resources

PR BELZ MRS E fEE BRAF% RAE RME
Trait H’ Mean SD CcV Max Min
H1EF AL Node of the first inflorescence 1.98 7.43 1.21 16.27 10.80 5.20
L /g Single fruit weight 1.68 14.45 5.29 36.64 40.00 1.78
59042 /cm Longitudinal diameter of fruit 1.81 3.03 0.63 20.70 434 1.02
R 52RE4%/cm Transverse diameter of fruit 1.43 2.69 0.48 17.83 3.96 0.74
FIEFGH Fruit shape index 1.89 1.13 0.17 14.68 1.56 0.85
T/ (kg - cm™) Hardness 1.82 1.84 0.47 25.42 3.00 0.35
A K /Vmm Size of pedicel scar 1.94 3.45 0.91 26.28 6.60 2.00
R A JE/mm Pulp thickness 1.77 3.60 0.84 23.37 5.90 1.10
AL TE 45 /% Soluble solids content 1.95 7.08 1.30 18.42 10.10 3.70
AETE RS/ (mg - g') Total soluble sugar content 2.03 50.51 12.13 24.01 87.41  27.01
JERESE/ (mg - g") Sucrose content 1.93 1.00 0.26 25.79 1.75 0.61
HpESE/ (mg- g") Fructose content 1.99 19.03 497 26.10 3461 1025
HEBE SR/ (mg - g") Glucose content 2.00 7.46 4.13 55.39 17.51 1.26
ARS8/ (umol - g!) Titratable acid content 1.95 68.99 17.87 25.90 149.00  38.90
$EE C A/ (mg- g") Vitamin C content 2.03 0.89 0.23 25.54 1.53 0.48
FMOE SR/ (ug- g") Lycopene content 1.84 13.64 10.97 80.41 55.17 0.23
HBE/ ATV S Fructose/Total soluble sugar 1.98 0.38 0.04 10.86 0.46 0.29
Hil & B/ ATV MBS Glucose/Total soluble sugar 2.04 0.14 0.07 48.50 0.37 0.01
B/ H 28 Fructose/Glucose 1.54 3.64 272 74.72 14.62 1.10

22 EHEMMRERORESN

KBRS HTiEt 110 4 PEBR R A0 AR SRR 1 26 SR AURIEAT 404, 5 RFR I TEBHLIE R
N 16 JERT RN 5 KRIRE (B 1D, HARZEHER AR EVEIR BA —E R ERTE (R 3D,

®3 BUENRMRAESRAFERETE

Table 3 The average value of traits in different group of cherry tomato germplasm resources

Fegk 1% TES lIES IV \ES
Trait Group | Group I Group 1T Group [V Group V
(n=39) (n=1) (n=45) (n=1) (n=24)
B AEFF AL Node of the first inflorescence 7.33 10.00 7.41 6.60 7.55
PR /g Single fruit weight 14.71 40.00 14.22 38.40 12.42
F 59\ 4%/cm Longitudinal diameter of fruit 3.19 3.20 3.09 434 2.60
W5 1% /cm Transverse diameter of fruit 2.77 3.30 2.72 3.96 2.44
RIEAEHL Fruit shape index 1.16 0.97 1.14 1.10 1.07
T# %/ (kg - cm™) Hardness 1.87 1.00 1.86 1.90 1.76
WA K/ mm Size of pedicel scar 3.42 5.40 3.33 6.10 3.57
R A JE/mm Pulp thickness 3.63 4.90 3.66 5.90 3.29
AT A [ T4 55/% Soluble solids content 7.09 4.10 741 4.00 6.71
TV PEARE S/ (mg - g') Total soluble sugar content  45.63 43.41 55.62 28.80 50.06
JERESE/ (mg - g") Sucrose content 0.91 1.28 1.03 0.69 1.12
HpESE/ (mg - g") Fructose content 17.98 10.25 20.52 11.44 18.61
HwPES R/ (mg - g!) Glucose content 6.64 7.53 8.67 3.06 6.68
A SEER & &/ (umol - g') Titratable acid content 64.39 49.72 71.58 39.90 73.91
HE: % C &t/ (mg - g!) Vitamin C content 0.97 0.49 0.80 0.61 0.95
T E SR/ (ug-g") Lycopene content 9.86 12.19 8.96 9.19 28.79
BB/ AT M S Fructose/Total soluble sugar 0.39 0.32 0.37 0.40 0.37
W% HE/ T VEERE Glucose/Total soluble sugar 0.14 0.17 0.15 0.11 0.13
HHEH % HE Fructose/Glucose 4.46 1.86 3.01 3.74 3.56
EKSIPE Growth habit 1.46 2.00 1.41 1.00 1.33
M Leaf 1.08 1.00 1.07 1.00 1.08
£ Leaf color 2.77 1.00 2.76 4.00 2.58
B Fruit shape 2.12 2.00 2.12 2.00 2.08
%%J8 Green shoulder 1.66 1.00 1.69 1.00 1.57
1£ )5 Inflorescence 1.46 1.00 1.42 2.00 1.33
R Color of mature fruit 2.11 6.00 2.07 4.00 2.38
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Fig. 1 Clustering dendrogram of cherry tomato germplasm resources
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Table 4 Correlation analysis of quantitative traits of cherry tomato germplasm resources
m* 1 2 3 5 6 7 8 9 10
Trait
1 1
2 0.096 1
3 0.122 0.493™ 1
4 0.103 0.518" 0.739™
5 0.016 0.158 0491  -0.199" 1
6 0.172 0.209" 0.368™ 0.232" 0.276" 1
7 -0.060 0.556" 0.002 02717  -0.226 0.002 1
8 0.120 0.681" 0.474™ 0.414™ 0.247" 0.476™ 0.391™ 1
9 -0270"  -03157  -0.007 -0.176 0.209" -0.187" -0.329" -0.165 1
10 -0.124 -0.105 0.083 -0.010 0.130 -0.021 -0.2977  -0.091 0.386™ 1
11 -0.150 -0.163 -0.109 -0.149 -0.023 -0.113 0.044 -0.172 0.147 0.179
12 -0.168 -0.168 0.098 - 0.060 0.214" - 0.064 -0.330" -0.144 0.498™ 0.910”
13 -0.031 -0.076 0.030 -0.066 0.146 0.035 -0.283"  -0.072 0307 0.662"
14 -0.052 -0.218" -0311" -0.265" -0.092 -0.025 0.102 -0.121 -0.174 0.071
15 -0.140 -0.2687  -0.053 -0.149 0.075 - 0.092 -0.333"  -03107 0.349™ 0.533"
16 0.080 -02777 -0.3487  -0.3497 -0.106 --0.064 -0.039 -0.2627  -0.021 0.069
17 -0.102 - 0.080 0.049 -0.118 0.233" - 0.098 - 0.067 -0.098 0.326"  -0.089
18 0.009 -0.043 -0.034 -0.137 0.169 0.062 -0.180 - 0.046 0.166 0.212"
19 0.018 0.071 0.027 0.118 -0.112 -0.045 0.201° 0.005 - 0.095 -0.267"
TM# 11 12 13 14 15 16 17 18 19
Trait
11 1
12 0.141 1
13 0.042 0.497" 1
14 0.008 0.065 - 0.066 1
15 0.111 0.596" 0.377" -0.124 1
16 0.185 0.057 -0.030 0.159 0.223"
17 -0.063 0.319" -0.287" -0.035 0.164 -0.052
18 -0.066 0.054 0.846™ -0.121 0.141 -0.067 -0.324" 1
19 - 0.001 -0.062 -0.726™ 0.110 -0.119 - 0.065 0.465" -0.8097 1

T * FIR0.05 BEKF,

** RIR 0.01 BEKF. 1

B 2. BAREES 3. RIEYME: 4 REME: 50 BUBEREG 6

WL, 7. REERA: 8: RWE; 9. WEEEIEMEE; 10: rEtb i E; 11 BEEE: 12: SR 13 WEleE: 14
A ERE R 15 BAERCEE: 16: BMARSE: 17: RWTEESH: 18 MW/ AL 19: RWE AR,

Note: Node of the first inflorescence; 2: Single fruit
8: Pulp thickness; 9:

Soluble solids content; 10: Total soluble sugar content; 11: Sucrose content; 12: Fructose content; 13: Glucose content; 14: Titratable acid content;

* means significance at the level of 0.05. ** means significance at the level of 0.01. 1:

weight; 3: Longitudinal diameter; 4: Transverse diameter; 5: Fruit shape index; 6: Hardness; 7: Size of pedicel scar;

15: Vitamin C content; 16: Lycopene content; 17: Fructose / Total soluble sugar; 18: Glucose / Total soluble sugar; 19: Fructose / Glucose.
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PEETE S . RS E ST E AR, SUmAEE N TFZERIE .. RN S E T
SR, EELESE. RESE. B ENgEAR C SEYEWEE S, BEUREEER
KT RN AFIFPRIFE. RRESHAR C TEMBMARSEEMEZE MR, U
B R AN E T N T ERAE . "IEHEEEY S ES TS S E. SR, WEREY
& AR C ORI/ b ) B AR A OG

FHOCHE 20 A H 5 B P RAEAT 2 A, PR TR AE 7E BOK B/ B DG 1A 0T g 52 e 21 b 53 55 5 1
PR . AT BRSO R, i 3 BT R R BRI 26 MEIRFEFRET AN . &
KMO FIELEEFIHF (Bartlett) £4 (KMO > 0.6, E#FME <0.05), AR RRBEER G, T
G aE ROV . R 5 WAL 9 DR FIRHMEEAE 1.0 BB, 9 ANFpsr Bl TrikEk
75.512%, FEAREHS S AR ME B B — E A FHIEE AR, N 4.608, TTHRZEAN 17.725%.

®5 BUEH 110 RRBIR 26 MEROERS S

Table 5 Principal components analysis of 26 traits of 110 cherry tomato germplasm resources

PR T4 Principal component

Trait PCl1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9
BEAEF AL Node of the first inflorescence -0.191 0.130 0.020 -0.353 0.458 0.020 -0.028 -0.019 -0.337
IR R Single fruit weight -0.527 0.598  -0.153 0222  -0.046 0.165 -0.073 -0.144  0.130
RS2 E Longitudinal diameter of fruit -0.158 0.817 0.173 0220  0.123 0.017 -0.150 0239 -0.147
H9Rif% Transverse diameter of fruit -0.405 0.500 -0.188 0.481 0397 -0.145 -0.071 0.153  -0.064
JIEAE %L Fruit shape index 0.242 0.600 0462 -0282 -0.381 0247 -0.124 0.041 -0.102
% Hardness -0.169 0.531 0.104 -0.306 0217 0224 0267 0.041 0.112
HRIE AN Size of pedicel scar -0.646 -0.007 -0.297 0294 -0.181 0304 -0.083 -0.241 0.191
JLJE Pulp thickness - 0.454 0.666  -0.038 0.045 -0.071 0.154  0.197 -0.134  0.102
Al VEERE FEY) & B Soluble solids content 0.614 0.045 0.205 0329 -0237 -0.157 -0.129 -0.025 0.035
ALEPESHE S i Total soluble sugar content 0.707 0.197 -0.115 0369  0.185 0350 0252 -0.051 -0.041
REFES R Sucrose content 0.172  -0220 -0.072 0214 -0.256 0.390 -0.039 0.443 0.116
B & Fructose content 0.716 0.142 0.202 0.463 0.146 0290  0.159 -0.116 -0.034
Hi%i B Glucose content 0.718 0342  -0.508 -0.049  0.016 0.069  0.002 -0.195 -0.028
Al SEBR &/ Titratable acid content -0.022 -0360 -0.029 -0.070 -0.093 0.392 0453  -0207 -0487
#4i4: K C &K Vitamin C content 0.672 -0.018 0.139 0.210 0.230 0.070 0.053 0.039 0.317
EHiLLFK S Lycopene content 0.184 -0.420 0.033  -0.249 0.230 0.429 -0.053 -0.025 0316
ES TR cAsY 0.080 -0.070 0.733 0289 -0.110 -0.08 -0225 -0.243 0.020
Fructose / Total soluble sugar

T 2 T T 0.498 0317 -0569 -0354 -0.142 -0.105 -0.196 -0.223 -0.015
Glucose/ Total soluble sugar

Wi/ & B Fructose / Glucose -0478 -0.266 0.633 0.363 0.077 0.029  0.126 0.040 -0.048
A KM Growth habit -0.348 -0.075 0313  -0277 0303 0427 -0.118 -0.152 -0.050
A Leaf -0.237 0.183 0232 -0282 -0.155 -0.158 0449 -0.193 0.529
4, Leaf color 0.108 0.136  -0.093 -0226  0.353 0245 -0.252 0.365 0.207
HI¥ Fruit shape 0.250 0.564 0460 -0311 -0.439 0.153  -0.077 0.097 -0.114
%8 Green shoulder 0.234 0.329 0.028 -0.013 0.099 -0.383 0.551 0264 -0.027
165 Inflorescence -0205 -0258 -0.185 -0.093 -0.347 0.158  0.174 0.529  -0.021
MR Color of mature fruit -0.378 0.078 -0.532 0362 -0.342 0.191 0.040 -0.018 -0.048
$H{E{Y Eigenvalue 4.608 3.646 2.735 2.118 1.626 1.525 1.208 1.140 1.026
FiHk#/% Contribution percentage 17725  14.024  10.520 8.146 6.253 5867  4.647 4383 3.947
RRTTIR /% 17.725 31.748 42269 50414 56.668  62.534 67.181  71.565  75.512

Cumulative contribution percentage
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Y AL e ) T RV RRAGE () SRR nl A PR R B2 VAR S 2. RS E. WA ES =
MR CEE, LMD %N 0.614. 0.707. 0.716+ 0.718 F10.672, X Lotk 18 50k %
ARSI ST 5%, A RHE S = (1) B AV REAE 1) 52 0 P bR B SR ol R SR A KD, R AT ) = 5931
N -0.527 F1-0.646, BLEALEES — 32 Bl o E 0T B AN SR /N SRR A i 1) R A G . R
F A FFEE N 3.646, TIRAZE N 14.024%. FHEmER SOV R &, R m. . £
WEAEIE, HARAEF &2 0N 0.598. 0.817. 0.600. 0.666 F1 0.564, X Lbi iR 3= 3 Rk % i 1
SRR OG . B = F R 2,735, TTERER 10.520%. RHIE A) & 0 A R 1 IR S SR/ T
PEEBE, BB/ E, X EE SRR L XK G AE DG . B U s RAR TR R A
50.414%, HFAE [A) & 0 ) 5 s RO RSB R RN SRS A, 32 B SRR i 1 A0 R 5
HAER BRTTBRRIL 56.668%, HFE [ 5 1 7145 i (1 MR o A7 5 A R R s A2, R RSk
R OE. BN FE D BiFTTikRIE 62.534%, HAHEMARGTEMEKIENRERERK, =
B2 e SR SIZ (17 7 o O R PR AR R A R
232 AME I AR TR LA

KH EBS A ATETHE 110 kR A E 155, HEATSR G VRO KRk 2 Al b o 5%
TR 26 ANREEIRFRAEMAE, RN LR 9 MERS T, RGEFEM 9 NERSF5, HPE 1
DN EREMETTRERN: Fi=-0.089X; - 0.245X, - 0.074X5 - 0.189X, + 0.113X5 - 0.079X¢ - 0.301X -
0.211Xs + 0.286Xo + 0.329X;o + 0.08X;; + 0.334X;, + 0.334X;; - 0.01X;4 + 0.313X;5s + 0.086X;6 +
0.037X,7 + 0.232X;5 — 0.223X19 — 0.162X50 — 0.11X5; + 0.05X5, + 0.116Xa3 + 0.109X54 — 0.095X55 -
0.176 X6

FRYE & E R DTk, 15 Bk AL &P R SR E 8 A, X S MRS TS A . R
6 KN, LA (F) BIZMLTERIN - 1.548 ~ 1.460, HAEER S AR U N: ct092. ct028.
ct018. ct090 Fl ct017, FAF/E N 1.460. 1.206. 1.124. 1.033 A1 1.009. _FikFHElH ct028.
ct018 Hl ct017 At i2E i HZ &AM KL 74, FIHLRER 755 26 NRAEAIRIATAH M4 (G
705 K14 DNRIER G L5515 A ME DB BN K, Horp 5 Ry e, RIESaE. i .
AR SR, v S R, RS E. HAESE. 4R C TR, RE/TE A
2. B, S8 EMEZEIEFE, M5 REERN TEFRA ek B 2752 7.

®6 ERBEHHRNEEES (P

Table 6 The comprehensive scores of cherry tomato resources (F)

e . . EHi .
WSS pamy s PRSS pamy s WRES  pemny #s
Material . Material . Material .
Score Ranking Score Ranking Score Ranking
number number number
ct001 0.089 47 ct038 0.950 6 ct075 0.210 38
ct002 -0.132 63 ct039 -0.825 103 ct076 -0.764 101
ct003 0.263 32 ct040 -0.121 62 ct077 0.739 14
ct004 0.396 25 ct041 -0.091 60 ct078 0.068 50
ct005 0.671 18 ct042 -0.760 100 ct079 0.367 27
ct006 0.435 24 ct043 0.087 48 ct080 0.233 37
ct007 -0.093 61 ct044 0.156 44 ct081 - 0.644 96
ct008 0.042 53 ct045 -0.338 77 ct082 0.167 42
ct009 0.056 51 ct046 -0.452 89 ct083 0.049 52
ct010 -0.047 56 ct047 -0.416 88 ct084 0.190 41
ct011 -0.516 92 ct048 -0.376 83 ct085 0.768 11
ct012 -0.536 93 ct049 0.918 7 ct086 0.676 17

ct013 0.704 16 ct050 -0.164 67 ct087 0.308 29
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Bk o6
RS pomn s PRSS pamey s MRSES  pemn  #s
Material . Material . Material .

Score Ranking Score Ranking Score Ranking
number number number
ct014 0.208 40 ct051 -0.668 98 ct088 0.158 43
ct015 -0.802 102 ct052 -0.647 97 ct089 -0.206 69
ct016 -0.676 99 ct053 -0.159 66 ct090 1.033 4
ct017 1.009 5 ct054 0.097 46 ct091 0.650 20
ct018 1.124 3 ct055 -0.340 79 ct092 1.460 1
ct019 0.876 8 ct056 -0.302 76 ct093 0.726 15
ct020 0.814 9 ct057 0.237 36 ct094 0.242 34
ct021 -0.009 55 ct058 0.358 28 ct095 0.777 10
ct022 -0.353 81 ct059 -0.371 82 ct096 -0.300 75
ct023 0.141 45 ct060 0.086 49 ct097 0.270 31
ct024 - 1.548 110 ct061 -0.247 71 ct098 0.742 13
ct025 -0.467 90 ct062 -0.143 65 ct099 -0.266 73
ct026 - 1.005 107 ct063 -0.401 86 ct100 -0.057 58
ct027 - 1.149 108 ct064 -0.394 85 ctl01 -0.297 74
ct028 1.206 2 ct065 -0.386 84 ct102 0.240 35
ct029 0.503 23 ct066 0.541 22 ct103 0.275 30
ct030 -0.498 91 ct067 -0.352 80 ct104 0.253 33
ct031 -0.408 87 ct068 0.657 19 ct105 0.209 39
ct032 - 1.000 106 ct069 0.017 54 ct106 -0.137 64
ct033 -0.246 70 ct070 -0.862 104 ct107 -0.164 68
ct034 0.602 21 ct071 -1.176 109 ct108 0.755 12
ct035 -0.249 72 ct072 -0.990 105 ct109 -0.074 59
ct036 -0.050 57 ct073 -0.338 78 ctl10 -0.611 94
ct037 -0.614 95 ct074 0.385 26

®7 HEB/S (F) SREERHEXEK
Table 7 Correlation coefficients between comprehensive value (F-value) and traits
PEIR FIRAE HRER
Traits Correlz?tlon Trait Correla'tlon
coefficient coefficient

B 1752 Node of the first inflorescence -0.015 % E R & & Titratable acid content -0.171
HLF R Single fruit weight -0.148 #4423 C & & Vitamin C content 0.582""
R52Y\12 Longitudinal diameter of fruit 0.385" AL FE T Lycopene content 0.046
JRSLREE Transverse diameter of fruit -0.097 S/ RIS RE Fructose / Total soluble sugar 0.348"
WIEAEEL Fruit shape index 0.652" M EIE/ AT YE S PE Glucose / Total soluble sugar 0.104
T Hardness 0.285" JHE/HEIBE Fructose / Glucose -0.077
A KN Size of pedicel scar -0.593" K SIPE Growth habit -0.028
J S Pulp thickness 0.013 " H Leaf 0.071
AR T2V F & Soluble solids content 0.474" {4 Leaf color 0.187
AL B S Total soluble sugar content 0.585" WRIE Fruit shape 0.627"
HREMES & Sucrose content 0.027 %tJ8 Green shoulder 0357
R P4 & Fructose content 0.709" 17 Inflorescence -0.326™
B & S Glucose content 0.357" WAL Color of mature fruit -0.524"

e fRERAE 0.01 K AR B A

Note: ** represents significant correlation at P < 0.01.
3 Wi
AHE TS I R X 110 PRk 2 i A R BRI 26 SR AV IR AL 2 B HEAT 20T, FER A
WAL ZREEFR AU A2 R AU S S A RIZI L T RE, IR R R R R IR AL AR 5 2
o AERTINEY 7 AN FENEIRE,  BEVEIRNS % 2 AR B VEE DY 033 ~ 1.27, LA SRIBAIK

PRI NS PR A 2 R R SR . X — P AR S RIS (2012) FIZEZINEE (2019)
RIBE TSGR BN — 2, (H5 DU @ & 08 AR R BT FEET ST 4518 AN — 2. Lin 2% (2014) 1A
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N VAR 2 750 380 357 308 2t A A el R v, AR AT RE T SRR AT R B MR AT 1 — 2B (3 %, b
SET B Z R B fERB MRS HE 2R, AR FUATIER 19 DN EE IR O
RS AR, R RS TURAVE FRA O AR S i 2E . Wb, |4 R, 4i4EE C
SFRbR, HEEMRI AL Z RO B TERA 1.43 ~2.04, 5 REGEEN 10.86% ~ 80.41%,
H 19 NMEEMARA R ZBEI KT 10.00%. X —45 F 15 B ECE MR TEAS RIS 0 Bh 5 AN A 8] 2 5758
K, ATEARLL 2R 7 R AR R 145 R 5 AT FUE i S IR o AR 8 2 BV R AR = 45 10 B — 3K
XIWTEE (20200 WNFEMLAFRAAKAY PRAREER 2 —, WREFMBETE R ZE ST 1R .

BRI BB G R G A 53 R BRI R R 2 AR il 72, 5% H
A ECNE BRI BEF Bz — (BRBEVE 25, 2017). AHBFFCHTH R 110 48k h b5 % U5 3=
BORE T ARA M AER G =T, R rah T 0 HEa 5 Ao oA A% 1 HE X AT 3R 2K,
T2 9 3l 23 BT A 23 BT 9038 ISR T ] 45 2 T 1 A0 A 75 0t B2 0 ¢t002 1 ¢t005 73 il R 2K
BIEE T RBFAEISEAE, v eSS o S5 AE B A2 ORI A 9%, RIS T/ [ X ()R 5 0 B AT ARABL)
WY R, X4 S5m ARSI AR 55, 2012; Gahd 5, 2017) —%(. Zhou % (2015)
TR BINERARNT 50 160,15 B A AR B 2 0 A Sk AT SRS o0, SRR 4 R W s i At R P2 A 4%
MR AR AT SRS, WTRE/E BT 75 00 B2 19 5 ORI B 43 3R B MR 28 5 52 B BR R (1 Re e 5 5
J BN 45 B R B AR AN 43 T A5 10 0] 6 5 1 DX AR 2 At o o R IR AT 8 A% 2R PEVEAY, isAE B AR
AT I A] SEATUHERA K YE (Nikoumanesh et al., 2011). i8It B3 Mr (945 B aT LLAE H (15548 2 18] ()
A M, ARG, BInARE Fihnr DGR T, TV RER R s T A B
WG, & H FINEA R TR .

KSR G PR VR FURE P b o 02 R 8% 2 FEVE A AT I B LAY . H ATAE O L O KER
T8, A TR0 SR ek BORD 3 B A AT ISR A VR B R 2 (A5 SO 45, 2018 XIIRE 45, 2020).
A FERIFHEE G R HT FHRME T o 2 A A SR S R B0E Bk 2 Al b o3 DR IR AT 256
W, B LR ME IR B AL A LA, TRkt ct092. ct028. ct018. ct090 F ct017 iX 5
PG5 58 R T AR R o 2 15 H SEE IR M 4T, K 14 NREEIR S 2251559
(FIAH S PRI BN . 25 K o AN 50 P 103X — D7 VA3 PR e 0 (R R BV AN BT S T AT, Hope R e
ERCE, X—R 5N IES (2018), FREFERFMZNE (2014) 15 H I REPRIRE 5. RSN TE R
R SRS R R = g DR ] 56 2 A o 8 VP S8 &5 SR AR — 3
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