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Abstract: [Objective] In order to explore the adaptability of cherry tomato (Solanum lycopersicum var.
cerasiforme) germplasm resources, and evaluate the excellent cherry tomato breeding materials suitable for new
varieties breeding in Yinchuan Plain area. [Method] Totally 100 cherry tomato germplasm resources were

collected as research objects, and the main phenotypic traits were determined. The adaptability was
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comprehensively evaluated by three different evaluation methods, multivariate statistical method, grey
correlation analysis method and DTOPSIS method. The comprehensive score was calculated based on the
principal component, the weighted correlation degree was calculated by the grey correlation degree method, and
the relative proximity degree was calculated by the DTPOSIS method. [Result] The coefficient of variation of
the main phenotypic traits of 100 cherry tomatoes ranged from 17.78% to 306.46%, and there were significant or
extremely significant correlations among most of the traits. The 26 phenotypic traits were integrated into 10
principal components, with a cumulative contribution rate of 71.901%. The ranking of various qualities under
the three evaluation methods showed both uniformity and difference. A total of four materials were ranked in the
top 10, namely, TS5, T83, T42 and T87 under all three methods, indicating that T55, T83, T42 and T87 were
excellent germplasms, and T55 was the best. [Conclusion] T55 is the most suitable germplasm material for
cultivation in Yinchuan Plain, and can be used as an important basic material for breeding. The evaluation results

of the above three methods are slightly different, but there is no huge difference, which shows that the methods

are feasible and beneficial to the research of germplasm resource evaluation.

Key words: Cherry tomato; Germplasm resource; Multivariate statistics; Grey correlation analysis; DTOPSIS

method; Comprehensive evaluation
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Table 1 Evaluation criteria for cherry tomato quality traits

PEIR
Trait 1 2 3 4 5
AR CE] LA &R Bl LIEH i
Growth potential Weak Weaker Intermediate Stronger Strong
R B BLk e 7@ Rk
Leaf color Yellowish green Light green Green Dark green
VES it ot R s
Leaf type Common Potato leaves Compound broad Compound fine
R AR IERYA K LES
Leaf state Erect Horizontal Pendant
ZHES 7 L ki KA KE
Stem and leaf fluf Absent Short and thin Short and dense Long and thin Long and dense
FUAHT R %A RS TS Rk
Color before ripening Greenish white Light green Green Dark green
B ¥ T i a AN
Color of mature fruit Yellow Orange yellow Pinkish red Red Dark red
P ’ i
Fruit shoulder Absent Present
RIFAR BRI M 5~ it LR
Fruit top shape Fovea Dimple Tactful Micro-convex Convex
TR ¥ e s il
Sepal shape Plane Slight warping Microvolume Crimp
TR AL AL WAL EZ51
Inflorescence type Uniflorous Uniparous Diparous Multiparous
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Table 2 Frequency distribution of quality traits in 100
cherry tomato germplasm resources with
different criteria

PR 43 A S #/% Distribution frequency
Trait 1 2 3 4 5
ARKH 6 23 33 38
Growth potential
B 1 2 25 72
Leaf color
LRt 25 8 67
Leaf type
H T AIRES 9 17 74
Leaf state
E = 4 62 1 29 4
Stem and leaf fluf
BT R 31 47 17 5
Color before ripening
FRASR 5 11 3 77 4
Color of mature fruit
RIH 50 50
Fruit shoulder
E V2N 2 54 35 9
Fruit top shape
=R 15 42 24 19
Sepal shape
TEFRR 64 21 15

Inflorescence type
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Table 3 Variation analysis of quantitative traits in 100 cherry tomato germplasm resources

PR BRAE  RME RE CFHE FrifE 2 5 R A%
Trait Maximum Minimum Range Mean Standard deviation Coefficient of variation
HALFP AL 12.00 4.00 8.00 7.70 1.64 21.34
First inflorescence segment
B R 68.33 3.67  64.67 11.60 8.84 76.18
Fruit number per inflorescence
A 4/cm Leaf length 48.63 1480  33.83 33.38 6.72 20.13
M 9% /cm Leaf width 40.77 11.77  29.00 26.85 6.39 23.79
Z4 L /% Fruit cracking rate 48.15 0.00 48.15 2.06 6.32 306.46
RAEER/NVmm 9.64 1.38 826  4.12 1.78 43.06
Size of corky area around pedical scar
RBEEEAL A RN/ mm 5.18 0.48 470  2.04 0.98 48.00
Suberification size of pedicel scar
RAFH E /mm Pedicel length 22.38 0.66 2172 7.5 2.97 39.33
R IY 4% /mm Fruit longitudinal diameter 65.05 1452 50.53 36.33 8.43 23.21
W SZRE42/mm Fruit transverse diameter 4891 13.72  35.19 26.47 6.14 23.20
FAIR T /g Weight per fruit 37.33 146 3587 16.74 7.54 45.04
figi & /(kg-cm*) Hardness 4.89 1.01 3.88  3.04 0.81 26.56
AT [ FEY) 2 #:/% Soluble solids content  10.13 4.27 587 7.2 1.34 17.78
1> Z % Number of locules 5.00 2.00 3.00 239 0.57 23.68
H A JE/mm Flesh thickness 7.87 1.58 629 3.87 1.13 29.18

F 4 EREME 15 MIEMDIREEXE SR

Table 4 Correlation analysis of 15 quantitative characters in cherry tomato germplasms

JERN

Trait

1 1.000

2 0.377%* 1.000

3 0.130  0.251* 1.000

4 -0.079  0.003  0.773** 1.000

5 -0.084 -0.090 0.055 0.098 1.000
6 -0.233 -0.222  0.101  0.247* -0.036  1.000
7

8

9

2 3 4 5 6 7 8 9 10 11 12 13 14 15

-0.210 -0.223  0.104  0.306* 0.025  0.935** 1.000
0.026 -0.027 -0.033  0.092 -0.048  0.266* 0.206  1.000
-0.108 —0.141  0.467** 0.492** 0.046 0203 0224 0.190  1.000

10 -0.062 -0.270* 0.335%* 0.467** 0.197  0.560%* 0.652** 0.043  0.371** 1.000

11 —-0.016 —0.289* 0.394** 0.501** 0.172  0.452** 0.554** 0.101  0.496** 0.778** 1.000

12 0.010  0.039 -0.013 -0.155 0.117 -0.067 -0.118 -0.076  0.141  0.033 -0.053  1.000

13 0.144  0.483** 0.154 0016 —0.076 —0.099 -0.174 0.035 -0.212 -0.288* —0.319** 0.042  1.000

14 0.327*%-0.163  0.127  0.075 0.015 0.041 0.026 0.042 -0.110 0.188  0.193  0.037 -0.046  1.000

15 -0.107 -0.198  0.162 0218 —-0.003  0.326** 0.332** 0.141  0.338** 0.464** 0.603**-0.058 —0.341** 0.014 1.000

1) 1 BAA AL, 2: 700 R 3 oH A K, 4t L, 5 AR, 6 RIRE KD, T: RALB AR KD, 8: RAFKE, 9: REHE, 10: R EAHRAZ,
1 R RFE, 128, 13: TEWBHRHAEE, 14 T4, 15: RN R * o 5 51 &7/ P<0.0542P<0.01 Kk F £ 2 F A48 % (Pearsonik),

1) 1: First inflorescence segment, 2: Fruit number per inflorescence, 3: Leaf length, 4: Leaf width, 5: Fruit cracking rate, 6: Size of corky area around
pedical scar, 7: Suberification size of pedicel scar, 8: Pedicel length, 9: Fruit longitudinal diameter, 10: Fruit transverse diameter, 11: Weight per fruit, 12:
Hardness, 13: Soluble solids content, 14: Number of locules, 15: Flesh thickness; * and ** indicate significant correlations at P<0.05 and P<0.01 levels

respectively (Pearson method).
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Table 5 Principal component analysis of phenotypic traits

PR F 45 Principal component
Trait 1 2 3 4 5 6 7 8 9 10

£ Fi L First inflorescence segment —0.060 0.013 0.191 —0.099 0.799 0.256 0.041 —0.036 —0.203 —0.108
BT BEL Fruit number per inflorescence  —0.252 0225  0.311 —0.060 —0.019 0.551 —0.154 0.020 —0.192 —0.265
MK Leaf length 0.043 0.861 0.183 —0.001 0.118 0.071 0.076 0.110 0.052 —0.115
%% Leaf width 0.225 0.901 0.051 —0.040 0.020 —0.020 —0.023 —0.019 0.024 0.078
Z4F A Fruit cracking rate -0.052  0.126 —0.015 0.557 0.003 —0.119 —0.092 0.295 0.024 0.464
SRR/ 0.923 —0.015 0.106 —0.016 —0.105 —0.029 —0.053 —0.079 0.062 0.066
Size of corky area around pedical scar

AR AR D 0.938 0.019 0.026 0.035 —0.078 —0.037 —0.102 —0.065 0.048 0.109
Suberification size of pedicel scar

BARKJE Pedicel length 0.128 0.083 0.190 0.044 0.139 —0.128 0.114 —0.766 0.130 0.107
Y Fruit longitudinal diameter 0.223 0534 —0.111 0.085 —0.135 —0.168 0.494 —0.078 0.000 —0.188
B S2REE Fruit transverse diameter 0.794 0281 —0.084 0.153 0.155 —0.117 —0.024 0.089 0.036 0.093
HLHLT  Weight per fruit 0.684 0385 —0.101 0230 0221 —0.194 0.099 0.055 0.145 0.059
fifiJ¥ Hardness 0.028 —0.154 0.116 —0.059 0.034 —0.540 0.414 0.419 —0.004 —0.066
Al PEE 8 & Soluble solids content  —0.306 —0.038  0.684 —0.133 —0.270 0.167 0.026 0.006 0.042 0.037
%53 Number of locules 0.109 0.073 —0.084 —0.022 0.660 —0.189 —0.265 0.040 0.178 0.077
HAJZ Flesh thickness 0.495 0.137 —0.135 0251 0264 0.012 0.253 0.046 0.408 —0.165
A=K Growth potential 0.118 0232 0.746 —0.038 0352 0.097 0.063 —0.026 0.054 0.117
I it Leaf color 0.092 0.173 0316 0.087 0.089 —0.038 0.022 0.134 0.734 0.138
257 Leaf type 0202 0.097 0.642 0231 0.059 —0.339 —0.125 0.075 —0.028 —0.225
B AR Leaf state —0.140  0.144 0239 0.026 0.197 0.034 0.108 0268 —0.546 0.125
250 H T Stem and leaf fluf 0.065 0.137 —0.083 0.700 —0.145 0.004 —0.108 —0.158 0.292 —0.107
AT F 4 Color before ripening 0.283 —0.254 0.063 0.717 0.015 —0.030 0.055 —0.120 —0.153 —0.028
AR Color of mature fruit 0.218 —0.088 0.003 —0.052 —0.020 0.017 0.044 —0.110 —0.003 0.829
HJ8 Fruit shoulder 0.112 0.188 0207 —-0.075 0.132 0.063 0.144 0.628 0.107 0.031
BTFIIR Fruit top shape -0.186 0.000 0.144 —0.265 —0.099 0.048 0.773 0.037 0.007 0.088
AR Sepal shape 0.039 0.157 —-0.368 0.231 —0.048 —0.020 0.514 0.026 —0.044 0.024
1672 Inflorescence type -0.081 —0.150 —0.015 —0.055 0.080 0.774 0.120 0277 0.020 0.049
H{E{H Eigen value 4847 2857 1969 1.592 1.522 1425 1246 1.117 1.064 1.056
TRk % /% Contribution rate 18.641 10.987 7.572 6.123 5.854 5480 4.791 4296 4.094 4.062
L4t 5Tk %/% Cumulative contribution rate  18.641 29.628 37.200 43.323 49.177 54.656 59.447 63.744 67.838 71.901
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4.094%, 2 /™5 7 A8 S I PR AR AR 1) B 48 6HE 5
AR B (0.734) I BB AIRES (0.546), AT
5583 R — AN F T 5 10 F s
FIFRFEE N 1.056, TTERFEN 4.062%, A HER
AR, REAE M R LAY 0.829.

X JEE U6 B AT bR AE A A B S, T 5 R
10 MEETRPRALE, 3512 0.259. 0.153, 0.105.
0.085. 0.081. 0.076. 0.067. 0.060+ 0.057. 0.057. 1
P S ASFh R 25 A MR R 715 0 T AR T A
BERA B FAEFFATHES, FEE &R, Rk
HU T AT 30 AT HREL (3R 6). Hob T18 F1 T8S )
PR ER R T 2, A f5 38 E AR P T A 8 1 PR 25
AR, FL AR5 AT I P A IR T D

R 6 B30 ZEMERENMRESITNES

Table 6 Comprehensive evaluation scores of top 30 cherry tomato germplasms

e H G . % e i %

Number Ranking Number Ranking Number Ranking
T18 2.112 1 T100 1.697 11 T32 1.581 21
T88 2.099 2 T92 1.679 12 T47 1.575 22
T91 1.987 3 T35 1.674 13 T48 1.565 23
T83 1.962 4 T63 1.663 14 T81 1.564 24
T89 1.900 5 T86 1.653 15 T77 1.562 25
T87 1.871 6 T43 1.646 16 T54 1.557 26
T42 1.777 7 T82 1.645 17 T52 1.554 27
TS5 1.763 8 T23 1.632 18 T41 1.545 28
T90 1.725 9 T66 1.624 19 T1 1.541 29
T24 1.722 10 T49 1.620 20 T11 1.527 30

22 ETkEXBREEANEETN

I AL S K B 5o it A ol o (1) 45 MR 256 07
M, 8T R AL, 36 DL ER R AR 3
IIBUOCHREE o K &P B HE INBOCER FE I K /N AT
He4, /1 30 AP L HEA R 7 Fios, T1 2RI
RUFIIRN, TSS 2 o #d = 2 K Rh i 4
TE AT o Wik g5 A HE A B AT 30 4 h, Hod T,
T55. T100 FIMBORELEEY) KT 0.7, AR E A
JSP 5 X FHAR G 3 AN B A5 R

2.3 HTF DTOPSIS JEHEETEMN

FR G2 353 IF FE AR R 0, f H AR R B AT
XTI RE, 25 AR 8 Frm . BT84l KK, ik
B 0 U 300 e A RO BT 30 AR HEAT HE4G o AR
Nt 3T R R, 50 WA o 5 1 2 6 MR SR IR A, B
N IR S BRI, A2 RT 3 4 H TSS.
T1 R T42 & 53l SR 1P J5E X e () 4 ik 2% o
Tolo iz, 11 EL At o o (1) 33 I B € L D B ARG T A T
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Table 7 Weighted correlation rankings of top 30 cherry tomato germplasms

e . 14 e . 4 s y H4,
Number Ranking Number Ranking Number Ranking
Tl 0.716 1 T47 0.671 11 T52 0.649 21
T55 0.703 2 T88 0.670 12 T54 0.648 22
T100 0.702 3 T62 0.666 13 T43 0.648 23
T83 0.699 4 T41 0.665 14 T45 0.647 24
T42 0.688 5 T23 0.662 15 T61 0.647 25
T18 0.679 6 T86 0.660 16 T97 0.644 26
T91 0.677 7 T26 0.660 17 T44 0.644 27
T49 0.676 8 T48 0.659 18 T92 0.643 28
T87 0.675 9 T53 0.659 19 T59 0.643 29
T66 0.674 10 T90 0.658 20 T46 0.642 30

&8 ET DTOPSIS JERIAT 30 ZAEM BTN H R
Table 8 Top 30 cherry tomato germplasms based on DTOPSIS method

IEFRARRA Y OERAERE R ARXSISIE R IEHEEEE AR AT
Ji's Positive Negative Relative He44 9n5 Positive Negative Relative HE4
Number ideal ideal closeness  Ranking | Number ideal ideal closeness  Ranking
distance (S") distance (S) ) distance (S") distance (S") (C)
T55 0.078 0.174 0.692 1 T61 0.087 0.164 0.654 16
Tl 0.081 0.178 0.688 2 T45 0.086 0.161 0.652 17
T42 0.081 0.172 0.680 3 T43 0.088 0.163 0.648 18
T47 0.082 0.170 0.675 4 T44 0.089 0.164 0.648 19
T66 0.082 0.170 0.675 5 T48 0.091 0.166 0.647 20
T87 0.082 0.169 0.673 6 T90 0.090 0.163 0.645 21
T88 0.080 0.163 0.672 7 T62 0.092 0.166 0.644 22
T100 0.085 0.172 0.669 8 T18 0.094 0.169 0.642 23
T83 0.087 0.170 0.662 9 T86 0.092 0.165 0.641 24
T49 0.088 0.171 0.661 10 T24 0.091 0.161 0.639 25
T53 0.086 0.167 0.661 11 T52 0.094 0.165 0.638 26
T46 0.084 0.162 0.660 12 T70 0.092 0.156 0.630 27
T54 0.082 0.160 0.660 13 T92 0.093 0.156 0.626 28
T41 0.085 0.165 0.659 14 T32 0.097 0.161 0.623 29
T91 0.088 0.168 0.658 15 T29 0.097 0.159 0.622 30
2.4 3 MEERITENERIEE T54>T52>T41>T1>T11. TERERBLEEZE S, AL

BT LZIug itk KO EM DTOPSIS  SCBREHUK, WiRHSEA MR GT, HEZ AT 30 AR
i3 PR BEAS E VPN Tk, SRR BRI R & T1>TS55>T100>T83>T42>T18>T91>T49>T87>
FREIEA R 3 MR TGS SRR A g1, B T66>T47>T88>T62>T41>T23>T86>T26>T48>T53>
ZRM. EZ g JiiEY, SRR RRMA T90>T52>T54>T43>T45>T61>T97>T44>T92>T59>
BRABGEEE B BME, §1 30 LR L T46. £ DTOPSIS iE, [EFAREE B9, 6 #H AR fH B
R HEA R T18>T88>TI1>T83>T89>T87> Wi AHNT WL AT BE ¥ /N, T ARG U 0 FE K, 27
T42>T55>T90>T24>T100>T92>T35>T63>T86>  MARF UMY, HEZHT 30 FIFN /& TS5>T1>T42>
T43>T82>T23>T66>T49>T32>T47>T48>T81>T77>  T47>T66>T87>T88>T100>T83>T49>T53>T46>
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i 46 5

T54>T41>T91>T61>T45>T43>T44>T48>T90>T62>
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