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Table 1 Names and sources of the 60 cherry tomato cultivars tested in this study

55 p3E TR ez p3E TR ez p3E TR

Code Origin Main characters Code Origin Main characters Code Origin Main characters
No. 1 ITE:S TRRAEK AR No. 21 bl::) TBRAEK AR No. 41 B TRRAEK R
No. 2 ITE:S TRRAEK AR No. 22 AR TBRAEK AR No. 42 i TRRAEK LR
No. 3 IS FRRAEK LR No. 23 IS TRRAEK LR No. 43 B 7 FRRAEK 2R
No. 4 IS FRRAEK R No. 24 IS TRRAEK LR No. 44 Iy} FRRAEK 2R
No. 5 ITE: ToRRAEK R No. 25 ITE:S ToRRA: K AR No. 45 I TorRAEK R
No. 6 ITE:S ToRRAEK AR No. 26 ) ToRRA: K AR No. 46 I TorRAEK R
No. 7 ITE:S TRRAEK AR No. 27 B TBRAEK AR No. 47 Wit TRRAEK LR
No. 8 ITE:S TRRAEK AR No. 28 B TBRAEK AR No. 48 i TRRAEK LR
No. 9 ITE:S TRRAEK AR No. 29 B TBRAEK AR No. 49 Wit TRRAEK LR
No. 10 IS Tk A K HR No. 30 B TBRAEK AR No. 50 Wit TRRAEK LR
No. 11 ITE:S Tk A K LR No. 31 B TBRAEK AR No. 51 Wit TRRAEK LR
No. 12 ITE: ToRRAEK R No. 32 £3i ToRRA: K AR No. 52 i TorRAEK R
No. 13 ITE: ToRRAEK AR No. 33 i ToRRA: K AR No. 53 L 7g ToRRAK R
No. 14 g TRRAEK HR No. 34 B TBRAEK AR No. 54 i TRRAEK LR
No. 15 bOl::] ToRRAEK R No. 35 £3i ToRRA: K AR No. 55 i ToRRAK R
No. 16 R Tk A K LR No. 36 B TBRAEK AR No. 56 B TRRAEK R
No. 17 R Tk A K LR No. 37 B TBRAEK AR No. 57 i TRRAEK LR
No. 18 ITE: ToRRAEK AR No. 38 £3i ToRRA: K AR No. 58 L 7g ToRRAK R
No. 19 ITE: ToRRAEK AR No. 39 £3i ToRRA K R No. 59 i TorRAEK R
No. 20 ITE:S Tk A K LR No. 40 B TBRAEK HR No. 60 gy TRRAEK R

L3 MEMNE 2 HEREHW

BIR R (g, FMD FIKE BE DR 0.01 g Ay HEF K F- il
BB S MRRFHE,EE 5 K. REHA (mm,
FW) FE (e, FL) FEFR R RO A2 , 4359 0 SR 55 fop
Ab W EAR B R S R AL BR TR B, £ %€ 5 W, P
¥ifE., R CR400 4224 (KONICA, Co. Ltd. , To-
kyo ,Japan) ¥ 5% B DY J& I <€ B9 4 25 [a] AR HRL " La. b, BUOF
WHE, RLEENRAE O C)HH Groma(X) =
V& +0 HE, RELEE A C, H) A Hueangle(®) =
arctan(b/a X 180/x) &M, WM E Y (%6 ,SSO)
FH PAL-1 F 588 B i1 22 (ATAGO , Co. Ltd. , Tokyo ,
Japan), 4EAER C & & (mg/100g, VO i 2,6- &AM ¢
P4k 2 I 0 . A4 R R & 4 50 (mg/100g,
LYO H LC-20A & 2 ¥ A 8 3% I %€ (Shimadzu, Co.
Ltd. , Tokyo ,Japan) , H & 4 B 2 B8 28 %5 iy 26050 J5 .,
B N E A& (mg/100g,3-CAR) FH & ROBUH €8 1% 1 1)
FE, AL S B S Ik, RN R R
(%, RO 3,5-"ilFAKHRREN E™ . AHLRER S
$(%, TAYF 0.1 mol/L NaOH s s
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A ENEORTY N
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25. 67 %5.25. 30%5.23. 19%.19. 22 % ; AT v FE T 4 L 5 52
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Table 2 Correlation analysis of fruit quality traits
4R C FIEHERY  RIEZR RIPR BRRRE O RIRE O RLAF RATAkA BHAR pHE MR KEME AR
VC Xi SSC X FW X3 FL X4 FM X5 L* Xs C* X7 H Xs LYC Xg B-CAR Xio RS X11 TA X1z
X1 1. 000
Xz 0. 189 1. 000
X3 —0. 288 —0.311* 1. 000
X4 0. 628* * 0.321* —0.164 1. 000
Xs —0. 281 —0. 544 % * 0.671** —0.311* 1. 000
Xe 0. 039 0.138 0.103 0. 033 0. 108 1. 000
X7 0. 198 0. 147 —0. 104 0.183 —0. 054 0.795* * 1. 000
X3 0. 022 0. 109 —0.003 0. 066 0. 005 0. 852 * * 0. 773* * 1. 000
Xy 0. 211 —0. 042 —0.173 0. 203 —0.179 —0.580% *  —0.300* —0.627* * 1. 000
X10 0. 011 0.178 0. 065 —0. 080 —0.052 0. 454 % * 0. 492 * * 0. 246 —0. 035 1. 000
X1 0. 249 0,417 % * —0.121 0. 304 * —0.212 0. 229 0.272 0. 159 0. 009 0.138 1. 000
X2 0. 168 —0. 051 —0. 089 0. 088 —0. 238 —0.171 —0. 123 —0. 110 —0. 021 —0.011 —0. 279 1. 000

% AREAASE B3 (P<0.05), * * fRFH MR B35 (P<0.0D),

Note: * shows significant correlation at 0. 05 level, * * shows very significant correlation at 0.01 level.

2.2 Faidb FEIR B M

a3 MT 7 22 BT BTk =80 %0 1 JE U 48 B 3 AL 43
XF A 12 A~ dh BUEREEAT R 0T BT 4 S E R R
7 22 TURRAR A 80. 23400, AR T il F 2 i Bt
AR 8020 HyIRAZ MR B 1T LUHIX 5 > FE WA IF A |
A 12 A BR AR PRAT -5 0 B 2 i i R

M2 3.4 AT AL 7E%E | B FREE REA
B RILOR A BA B B BATE , 2351 0. 911.,0. 886,
0. 873, 58— F A3 I 7 4 4 5 B B 1Y 28. 0076, 3%
TR 5 R L OFEA K, NI TR R L AN T
PESR 2 ERr R/ B R R LR PR BRI
=, H & w7 E 4 5 R 0.664,0. 649, 0. 783, BT Bk R K
23. 006 %6 , Hrh L) B SR T A RPAE 1l BB 4 W (B, SX 26 48
W EREA K, P RO RIE N 7. RESR 3 EM
origE BRI SRR A HLIR & & H A (E 0 B A
0.563.0. 752, TTHA A 10. 779%,3X 2 M HEIR I 5 R 5L
KR TIARSC, FROE O KUK N 7. eSS 4 R0 3
BRYEAER C Ak EIE Wy, H A fE O 0. 585,
0. 417, TTRRA N 10. 0286, i kA R C R LEHEM
B Z— RAEFRNT . IREHE 5 WK
FEAH Y MR EAIMLRFIERS 8, KA E

®3  BRRREKHERS SR

Table 3 Principal component analysis for quality traits of tomato

W IAHAEE Initial characteristic values

o R RTHRE Bt T

FEigenvalue Variance/ % Cumulative/ %
1 3.361 28. 007 28. 007
2 2.761 23. 006 51.012
3 1. 293 10. 779 61. 791
4 1. 203 10. 028 71. 819
5 1. 010 8. 415 80. 234
6 0. 789 6.572 86. 805
7 0. 501 4.175 90. 980
8 0. 385 3. 209 94. 190
9 0. 248 2. 068 96. 258
10 0. 222 1. 851 98. 108
11 0.128 1. 064 99.172
12 0. 099 0. 828 100. 000

x4 BRERERHERSREER

Table 4 Principal component loading matrix for quality traits of tomato

R F 4y Principle component

Trait 1 2 3 4 5
X1 0.199 0. 643 0. 063 0. 585 0. 024
X2 0. 362 0. 575 0.076 —0. 417 —0. 090
X3 —0. 087 —0. 664 0. 329 0. 329 0. 090
X4 0. 217 0. 649 0. 194 0. 530 —0. 146
X5 —0.129 —0. 783 0. 338 0. 343 0. 002
X6 0.911 —0. 282 —0. 035 0. 062 0. 006
X7 0. 886 —0. 031 —0. 025 0.123 0.181
X8 0. 873 —0. 235 —0.183 0. 066 —0.210
X9 —0.526 0. 466 0. 324 0. 065 0. 460
X10 0. 505 —0. 063 0.013 —0. 145 0. 801
X11 0.426 0. 383 0. 563 —0.157 —0.118
X12 —0.170 0.195 —0.752 0. 327 0. 164

0. 801,0. 460, TTHRFR Hy 8. 415% ,3X 2 AR ER -5 F Al n
L R TR O, FRE R I LI 7
2.3 BREEM EE ST (R WG E N

FRYEAMMGE B 50 B 7 ik 15 5 A F R 5IR 12
T ity A R B O B A B8R RO SR 4L, B 2% 2 ALy
HIRIR, S —A TR A &R -

¥y = 0.109xy;" 4-0.1972,;" — 0. 0472, +0. 118z, —
0. 070xs;" + 0. 4975;" + 0. 483;," +-0. 47625, — 0. 278,;” +
0. 27521;" + 0. 2321,;" — 0. 09315,

HR AN FERS LA DI, UEAE
JG3 Xk OE 8 AR A AR o T i B 3 R 43 L B AR (B =2 A
I L BINE A , 3R T SR B AR AR

F =0.226z;," 40. 120x,;" — 0. 0465, +0. 221z, —
0. 081zs;” 4-0. 128" 4-0. 19327;” +-0. 090, " +-0. 074xy;” +
0. 154ay,;" + 0. 1832y, — 0. 03321, o

HRHE 5 > E ML AMEH & D R g e i A=K
4 60 NEARFN () 1 ERI S LB, 7T 5
ARG RAMRIHERF , AT AW AR TEA [7) i Ao o e
AEFAL B HEE TR VLI T S — AR 45

MK 5 ATLLE H, 60 MEBEFE A & A, No. 4 fFh

3

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

« RIGFF - RF @A L 201421)1~7

x5 BMER S/ EHEA

Table 5 Principal components value of tomato cultivars

A 51 EmS %2 FRS ERES Y %4 RS %5 FRST LA RS
Variety Component 1 Component 2 Component 3 Component 4 Component 5 Synthetic component
No. 1 —1.682/54 —1.825/55 —0. 831/45 —1.556/56 —0. 268/35 —1.444/56
No. 2 —0.379/26 —0.081/38 —0.715/43 —1.164/51 —0.361/37 —0.433/44
No. 3 —2.151/58 —1.416/51 —0.831/46 —1.58/57 —1.181/54 —1.589/58
No. 4 4.216/1 0. 562/25 —0.185/32 1.275/9 —1.327/57 1.629/1
No. 5 3.811/4 —1.299/50 —0.195/33 —2.072/59 1.431/5 0.824/9
No. 6 —0.781/38 —0. 868/46 —0.797/44 —1.261/54 0.527/17 —0.731/51
No. 7 —1.325/50 0.108/33 —0. 854/47 —0.116/34 0.316/23 —0.527/47
No. 8 —1.116/41 —0. 366/42 0. 837/17 —0.516/38 0. 445/20 —0.4/42
No. 9 —2.278/60 —1.603/53 —1.331/53 —0. 644/41 0. 308/24 —1.481/57
No. 10 3.905/2 —2.883/56 —0.481/39 —0.754/44 2.706/1 0.661/15
No. 11 —2.113/57 —5. 889/60 1.221/8 1.073/11 —0.300/36 —2.165/60
No. 12 —0.43/27 —1.119/49 1.414/6 —1.746/58 0.600/16 —0. 437/45
No. 13 —0.316/23 1.392/12 —0. 368/37 —1.178/52 0.695/14 0. 167/30
No. 14 3.839/3 —3.102/57 1.933/4 1. 405/7 1.910/3 1. 083/5
No. 15 2. 860/10 —0.041/36 —2.007/59 0. 299/25 —0. 829/47 0. 669/14
No. 16 —2.207/59 —5.238/59 1.697/5 1.151/10 —1.478/58 —2.061/59
No. 17 —1.178/43 0. 465/30 —1.417/55 —1.362/55 —0.013/27 —0.639/48
No. 18 —1.846/55 —1.67/54 —1.007/49 0. 863/14 0.500/18 —1.098/54
No. 19 —0.711/33 0. 809/23 1.091/11 —2.379/60 —0. 685/45 —0.239/39
No. 20 —1.481/52 0.988/19 —1.217/51 —0.682/43 —0.061/30 —0. 487/46
No. 21 —1.275/46 —3.336/58 1.074/12 0. 231/27 —1.158/53 —1.354/55
No. 22 —1.261/45 —0.038/35 —1.897/58 0.030/30 —0.038/29 —0. 704/50
No. 23 —1.951/56 —0.189/39 —2.292/60 —0.007/32 0.452/19 —0.994/53
No. 24 —1.518/53 —1.59/52 —0.375/38 2.490/1 0.427/21 —0. 681/49
No. 25 —1.305/48 —0.066/37 —1.08/50 —0. 608/40 —0.461/39 —0.744/52
No. 26 —0.581/29 —0.201/40 0. 625/20 —0.877/46 —0.072/31 —0. 294/40
No. 27 —0.06/18 0.798/24 —0. 657/41 0. 347/23 0.726/13 0. 240/25
No. 28 —0.078/19 0.229/32 —0.158/31 —0.914/47 0.682/15 —0.025/34
No. 29 —0.374/25 1. 801/5 —0.616/40 0. 354/22 1.052/8 0.460/19
No. 30 —0.479/28 0.511/28 1.031/13 —1.092/50 0. 836/11 0. 069/32
No. 31 —1.341/51 0.473/29 —0. 056/29 0.575/17 0. 376/22 —0.227/38
No. 32 —0.912/39 0. 547/26 0.157/25 —0.877/45 —0.425/38 —0.295/41
No. 33 —0.714/34 2.078/3 2.419/2 —0.978/49 2.596/2 0. 822/10
No. 34 0.736/14 2.084/2 1.366/7 —0.93/48 —0.162/33 0.906/7
No. 35 —0.308/22 1.474/9 0.992/15 —0.267/36 —0.509/41 0.362/21
No. 36 —0. 983/40 0. 939/20 —0. 268/34 0.030/31 —0.091/32 —0.116/37
No. 37 —0.604/31 0.291/31 —0. 283/36 0.131/28 0.834/12 —0.061/35
No. 38 —0.33/24 1.551/8 0. 030/28 0.574/18 0. 227/25 0. 430/20
No. 39 2.650/11 —0.625/45 —0.14/30 —0.646/42 —0. 658/44 0.577/17
No. 40 3.423/7 —0.212/41 —0.275/35 0. 464/20 —0.595/43 1.092/4
No. 41 1.574/13 —0.563/44 —1.577/56 0.648/16 —0. 464/40 0. 209/29
No. 42 —0.3/21 1.045/16 2.136/3 —1.248/53 —1.035/50 0.215/28
No. 43 —1.306/49 1.041/17 —1.414/54 0.867/13 1.168/7 —0.114/36
No. 44 —0.715/35 —0.037/34 0.210/24 —0.428/37 —1.122/51 —0.404/43
No. 45 0.163/17 1. 144/15 0.088/27 0.071/29 —0. 878/49 0.314/23
No. 46 —0. 243/20 1.019/18 0.942/16 0. 264/26 —0.266/34 0. 339/22
No. 47 —1.282/47 1.676/6 0.666/19 0.826/15 —0.58/42 0.164/31
No. 48 —0.582/30 0.933/21 1.020/14 1.399/8 —0.862/48 0. 285/24
No. 49 —0.735/37 1.446/11 0.737/18 1. 720/4 1. 038/9 0.582/16
No. 50 —1.186/44 1.573/7 0.441/22 2.269/2 1.002/10 0.485/18
No. 51 —0.643/32 0.525/27 0.590/21 0. 400/21 —0.028/28 0.052/33
No. 52 —1.151/42 1.995/4 1.109/10 1. 998/3 1.224/6 0.698/13
No. 53 3.587/6 —0.919/47 —0.995/48 0.519/19 1.796/4 1.108/3
No. 54 —0.72/36 1. 456/10 —1.258/52 1. 699/5 0.046/26 0.216/27
No. 55 2.959/8 —1.041/48 1.176/9 —0.041/33 —0.691/46 0.813/11
No. 56 3.716/5 1.183/14 0. 140/26 —0.215/35 —1.243/55 1.498/2
No. 57 0. 366/16 1.257/13 2.537/1 0.312/24 —1.278/56 0.732/12
No. 58 2.956/9 0.918/22 —0.679/42 —0.546/39 —1.933/60 0.933/6
No. 59 0.491/15 2.373/1 0. 286/23 0.881/12 —1.132/52 0.881/8
No. 60 1.681/12 —0.469/43 —1.71/57 1.519/6 —1.734/59 0. 230/26

RN RRES /A .

Note:Dates in the table mean score/order.
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.
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Principal Component Analysis and Comprehensive Evaluation of
Quality Traits in Cherry Tomato

ZHANG Jing"?* ,CHANG Pei-pei’ , LIANG Yan? , LIANG Jing® ,ZHAO Jian-tac? ,ZOU Zhi-rong’ , HUANG Xin-li* , HU Xiao-hui®
(1. Experimental Teaching Model Center of Horticulture, Northwest Agricultural and Forestry University, Yangling,Shaanxi 71210032, College
of Horticulture, Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100; 3. Shaanxi Jinpeng Seed Industry Co. Ltd. ,
Yangling , Shaanxi 712100)

Abstract; Taking 60 cherry tomato varieties as materials, their principal component and cluster analysis of germplasm
quality traits were analyzed by using SPSS software. The results showed that 12 traits were classified into 5 principal
components and their additive contributing rate came up to 80.234%; 60 cherry tomato varieties were divided into 8
categories through cluster analysis,and there was a wide genetic distance and quality between each category. The results
could provide the basis for evaluation of tomato main quality traits the quality breeding.

Keywords : cherry tomato; quality traits; principal components analysis; cluster analysis; comprehensive evaluation
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