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Screening of new tomato promising varieties in Huzhou area based on

multivariate statistical analysis

QIAN Wenhao', CHEN Liping', ZHANG Feixue', LU Hongying’

(1. Huzhou Academy of Agricultural Sciences, Huzhou 313000, Zhejiang, China; 2. Wuxing District Agricultural Technology Extension
Center; Huzhou 313000, Zhejiang, China)

Abstract: To clarify the differences among 22 new tomato varieties recommended by the Agricultural Extension Center
of Zhejiang province for trial planting, nine indicators were measured, combining cluster analysis, correlation analysis,
principal component analysis and stepwise regression analysis. The results showed significant differences among the 22
varieties across various indicators, with variation index ranging from 5.91% to 189.30%, the proportion of deformed fruits
exhibited the highest degree of dispersion. Correlation analysis revealed that the soluble solids content and the number of
fruits per cluster showed highly significant positive correlation, while both the number of fruits per cluster and the soluble
solids content showed highly significant negative correlation with the single fruit mass. Three principal components were
extracted from nine indicators, the variance contribution rates are 42.444%, 21.552%, and 14.025%, respectively. The
loading coefficient matrix was used to identify indicators covered by each principal component, and a comprehensive eval-
uation function was established to rank the varieties based on composite scores. The small-fruited tomato variety Hangza
504 and the medium-to-large-fruited variety S21289-1 ranked first. Stepwise regression analysis identified seven indica-
tors that significantly influenced tomato quality evaluation. Through cluster analysis, the small-fruited tomato varieties
and the medium-to-large-fruited tomato varieties were categorized into three distinct groups based on shared characteris-
tics respectivily: Exhibition-type tomato, productivity-enhancing tomato and culinary-purpose tomato. According to the
comprehensive evaluation, the small- fruited varieties Hangza 504, Hangza 515, and Ouxiu Huangying, the medi-
um-to-large-fruited varieties S21289-1, Zhewei No. 2 and Jiahong 100 were demonstrated optimal performance.
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Table 1 Test materials

' B AL R R Gy RV B R

Number  Variety name Fruit type Number  Variety name Fruit type

1 P44 503 Hangza 503 /NI Small fruited 12 #i% 602 Hangza 602 PR IR Medium-to-large fruited
2 Fi4% 504 Hangza 504 /NRRL Small fruited 13 #i%% 604 Hangza 604 PRI Medium-to-large fruited
3 Fi4% 515 Hangza 515 /NRRL Small fruited 14 3%41.100 Jiahong 100 PRI Medium-to-large fruited
4 FEF5 3% Ouxiu Huangying /MR Small fruited 15 407 Baowenfan K S Medium-to-large fruited
5 0 Xiangfei /NREA Small fruited 16 Wik 2 5 Zhewei No. 2 F1 KR Medium-to-large fruited
6 #{£—5 Huangjia No. 1 /N Small fruited 17 S21289-1 R B A Medium-to-large fruited
7 2y, Zilong /NI Small fruited 18 S20172 R B8 Medium-to-large fruited
8 4x 33 Jinyu Mantang /NEAL Small fruited 19 S21188 FF R Medium-to-large fruited
9 k)& Huolongfan /NI Small fruited 20 S201066 H R B Medium-to-large fruited
10 WA Zeibutou /NS Small fruited 21 ERER Tieqiu HK A Medium-to-large fruited
11 B4 601 Hangza 601 R 22 284 F R B Medium-to-large fruited

Medium-to-large fruited
12 753k T 5 S (ST bk 3 P2 7 S K A

202341 H22 HZE2 H 10 HEM, fERIIA
K FH AR IR & B, BRI R 20~25 °C,
] 13~15 °C. & i 2F B Fh - REFRE] 72 FL /XA
W, EAEHT 5~7 d BRI T, R 15~20 °C, & [A] 8~
10°C, 2023 42 H 20 HZ 3 A 10 HESHR, KA K
W, RS AR 147, /N R B AR IR 30~40 cm,
FHAT 40 # 5 PR R BLFE A Ak BE 45~50 cm, B:1T 30
Pho R R A 2 TR/ K A3 A FR S B e
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Table 2 Statistical analysis of small fruited tomato traits
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Table 3 Statistical analysis of medium-to -large fruited
tomato traits

bR RRME  BAME WHEE BR R
Index Maximum Minimum SD CVI%
Pk =i Plant height/cm 213.55 121.66  32.65 21.28
Z2H Stem thickness/cm 1.62 1.29 0.12 8.04
R 205.45 65.14  39.17 34.92
Single fruit mass/g

R R 4.51 119 093 43.92
Single plant yield/kg

wCAlVE P T2 7.49 494 084 1330
Soluble solids content/%

e 5 SR L 451 11.88 0.00 419 7271
Proportion of malformed

fruits/%

AL 6.67 500 065 1101
The first inflorescence node

YAl AL 3.91 232 054 17.07
Average number of fruits

per ear

S 18] f AL 2.97 2.22 0.19 775

Average inflorescence
spacing node position

b BAE  BME WRHEE BRAM
Index Maximum Minimum SD CVI%
¥k Plant height/cm 193.65 123.94 2356 1632
ZEH Stem thickness/cm 1.79 1.17 0.17  12.05
LS 40.01 11.04 8.55 5033
Single fruit mass/g

LN/ IhS s 2.78 0.94 0.61  34.24
Single plant yield/kg

wCRI VA 40D 11.08 453 172 19.14
Soluble solids content/%

W T S L A5 2.59 0.00 0.87 18930
Proportion of malformed

fruits/%

e L 7.20 6.00 0.45 6.75
The first inflorescence node

PR AR A, SR 27.43 9.48 559  29.85
Average number of fruits

per ear

Y is auil Rt A 241 2.07 0.13 5.91

Average inflorescence
spacing node position

G, SAIEEFETEY & B2 B E fOHK 3 —1E
AL Sk 2R E B, SRR 2R
TEARSR s P35 fp R B P L ot & Wy SR LA 52
W 25 AR O, 5 T R & & S — T T AL
Y AT E NN R P is d ] CREE VASE R 2
B35 IEAH G, SHa T R EL ] AR 3 AR O, 5l
PEFE TR & 5 T30 T il o SR 5 6 35 UM OGS
23 ERDOH

X it A IFE AR AT KMO £ 5, KMO iy
0.663, KT 0.6, & F B s 7 AT AT 2 22K, iE il
Bartlett 3R JE & ¥ 5 (P<0.05) , 3 81 LK 7 N
105.763, . #E M4 0, Ui B 3= 5 43 23 #r T FH T 9EAR
Al TUHEAR o

HER 5 AR, TR AEAE>1 1 B ), % 5 76 9
ANFEARFEAE] 3 ARG, FEIEE 53 00N 3.82.1.94
A 1.26, 77 7 BTk 2 43 BN 42.444% . 21.552% Fil
14.025%, 22177 Z 5Tk Z )y 78.021% , AJ LA B 7
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Table 4 Correlation analysis of trait indexes in different tomato varieties
y AIVAETE . ) SEHIE T
. LINVS W AL PR
I B ™ R . et I i 4 iz
e R ESil o R Lkl REEDA 25 R
b=ty & . o . Average
Plant Stem ) . Single Proportion  The first Average .
Index . . Single fruit Soluble . infloresce nce
height thickness plant . of malfor-  inflorescence number of .
mass . solids . . spacing node
yield med fruits  node fruits per ear .
content position
Pk Plant height 1
ZEH Stem thickness 0.195 1
L & Single fruit mass 0.300 0.041 1
HpkF 5 Single plant yield 0.457* -0.118  0.583** |
AR ) & -0.130  -0.064  -0.786** -0.349 1
Soluble solids content
Ly 2 L] 0.106  0.283  0.493* 0.105 -0.439% 1
Proportion of malformed fruits
R (A A 0.538** -0.272  -0.292 0.426* 0321  -0.341 1
The first inflorescence node
T EEE R R -0.104  -0.197  -0.797**  -0.117  0.800%* -0.599** 0.589%* 1
Average number of fruits per ear
PRI P 18] g 5 £ 0.254 0369  0.454* 0.288 -0.432%  0.545%*  -0.159 -0.491* 1

Average inflorescence spacing
node position

T ¥ FRIRAE 0.05 G R E I *+FRIRAE 0.01 TR E A

Note: * represents significant correlation at 0.05 level; ** represents extremely significant correlation at 0.01 level.

x5 BMSTDURIRHER D 2
Table 5 Principal component analysis of each
index of tomato

J 84> Principle component

FE P Index

1 2 3
X 0.270 0.696 0.407
X, 0.303 -0.244 0.806
X; 0.886 0217 -0.284
X, 0.392 0.777 -0.178
X -0.840 -0.030 0.315
X, 0.720 -0.175 0.210
X, -0.440 0.805 0.107
X -0.902 0.239 0.161
X 0.696 0.087 0.392
FHIFfH Eigenvalue 3.82 1.94 1.26

TR Contribution rate/% 42.444 21.552 14.025
Rl vk 42.444 63.996 78.021

Cumulative contribution rate/%

T AN [ 3 Al P SR AR AT SR A PR, R
A8 715 90 Z ORI L LBt LK) 3 gy, 7T 445 21
N 3 A ER G R ERIE A

F1=0.138X, + 0.155X, + 0.454X; + 0.200X,~
0.430X:+0.368X,-0.225X,-0.462X:+0.356.X;

F2=0.500X, — 0.175X, + 0.156X: + 0.558X; -
0.021.X:-0.126.X+0.578X:+0.172X:+0.062.;
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F3=0.362X,+0.718X,-0.253X,-0.158X,+0.280.Xs+
0.187X:+0.095X,+0.144X,+0.349X, .

PA 3 AN 3 RS B DR Z AU , K 7 A % 4R
bR B 45 & VO R B : F=0.544F1 + 0.276F2 +
0.180F3, F 24561507, F AHB & % i M ER G R I
U, R 2B . 22 AR R IR RO L FE
J& RN RV R KRB P S B HES . SR
6 T 1,10 /N, BLak 504 B0 515 F1
BEF5 S HE A R =, & R R b 4% 503
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Table 6 Principal component score and ranking of small
fruited tomato varieties

th K

Ve mame nomomsor Gl
BiZ% 503 Hangza 503 -1.04 -051 -2.65 -1.77 10
}iZ% 504 Hangza 504 -037 032 017 012 1
}i4% 515 Hangza 515 220 046 -124 -040 2
Wi 75 3% Ouxiu Huangying 1.57 126 214 -053 3
T Xiangfei -0.44 1.54 200 -0.74 5
W5 1.44 1.15 224 -0.64 4
Huangjia No. 1

2 zilong -1.46 129 -293 -150 9
4 L% Jinyu Mantang -0.47  -1.19 -1.96 -148 8
A iy Zeibutou -023 -1.09 -1.78 -131 7
K J¢7% Huolongfan 038 -0.05 231 -120 6
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Table 7 Principal component score and ranking of
medium-to-large fruited tomato varieties

! 7

;jiff iame r 2 3 F }jjzflk
B4 601 Hangza 601 -1.07 -0.13 1.19 042 8
Hi4% 602 Hangza 602 -0.15 -0.77 0.83 021 10
FiZ% 604 Hangza 604 072 -2.03 200 0.66 4
#4100 Jiahong 100 -1.88  3.03 241 181 3
284 057 -187 150 040 9
Witk 2 %5 ZheweiNo.2  -0.05 1.93 241 1.84 2
$21289-1 236 165 3.13 258 1
$20172 057 028 089 0.66 4
S21188 -0.63 -2.24 054 -044 11
$201066 -0.83 -041 157 059 7
BRFR Tieqiu -0.55 -0.75 178  0.66 4
1407 Baowenfan -0.62 -096 0.82 0.07 12

2.4 EhmmBLGZATMRE

D25 T A A i o 25 G VE O AR G 4R AR
IR 2 L E 9 DR AR &, 22 AN 38 i it 1 128
WHRAR N B A2 &, 828 [ A Hr b O F
Wi i 2 R BE R b o HI3R 8 WI R, O TidE b, Bk
i~ R R T R A B e A B
1] RERR S ROEOAE Py 18] [ 1 4% 7 I ARt FE

®8 ELEVEASHXBIEIEMEEET KR
Table 8 Relationship between key indicators and
comprehensive scores in stepwise regression analysis

EARAEL R AL o " .
. ’ e RHEAG KL BE M
B Non FrifEisz . .
. Standardized ¢ Signifi-
Parameter  standardized SE .
. coefficient cance
coefficient
WA ~5.849 0.411 ~14.225 0.000
Constant
X 0.011 0.001 0.271 12.060 0.000
X 0.871 0.180 0.109 4.828 0.000
X 0.466 0.035 0.326 13.341 0.000
Xs -0.097 0.019 -0.174 -4.970 0.000
X 0.052 0.007 0.187 7.022 0.000
Xs -0.037 0.005 -0.282 -7.522 0.000
Xo 1.252 0.155 0.215 8.078 0.000
R’ 0.995
W R 0.992
Regulate R*

SO . DRI AS B B 3 A0 A I 2% A VR eR B R
ik A ¥=-5.849 + 0.011X, + 0.871X, + 0.466.X,-
0.097X; + 0.052X;~ 0.037X;+ 1.252X;, H A1 % R?
fH 5 0.992, Bld K 7 B A RN A G2 Y
HAN FAEA M R BCN 0.992, BV R 4T, 77 T
Tt LA TN
25 AEEMBMRZHERBLE S

e 7 AR B A () 45 B I, P8 0 R PG RE 5
FIJIT 0 BESERTIX 22 AT Al v P B 2R 3R
AT R M. Wl 1w, 10 AN R TE

MR % Euclidean distance

10 15 20 25

1 1 1 1

% Zilong 7
4 K% Jinyu Mantang 8 —

BLA% 503 Hangza 503 1

BLA% 515 Hangza 515 3

HiA% 504 Hangza 504 2 —

I Xiangfei 5

WA Zeibutou 9
111

‘K &7 Huolongfan 10
1I

Ff 75 25 % Ouxiu Huangying 4

# {f— 5 HuangjiaNo. 1 6

110 MNREERRMBLSH

Fig. 1 Cluster analysis of 10 small fruited tomato varieties
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¥ 2 #E 2 Euclidean distance

20 25

Il I I

W44 604 Hangza 604 3 = -
F£41 100 Jiahong 100 4

284 5

Witk 2 %5 Zhewei No. 2 6

Fi4% 601 Hangza 601 1

Bi44 602 Hangza 602 2

5201066

#:BR Tieqiu

S21289-1 7

II

S20172

S21188 9

F14(# Baowenfan 12

111

2 R2AFRREEMBIHRESN

Fig. 2 Cluster analysis of 12 of medium-to-large fruited tomato varieties
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