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Investigation and Correlation Analysis of Agronomic Traits Diversity
of 70 Fresh Food Tomato Germplasm Resources
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Abstract: A comprehensive evaluation of agronomic traits of 70 varieties of fresh food tomato germplasms was con-
ducted. Genetic diversity analysis of 28 morphological traits of the germplasms was carried out using methods such as
variance analysis, principal component analysis, cluster analysis and calculation of comprehensive evaluation scores.
The analysis results of genetic variability of 13 quantitative traits indicated that the variation degree of the germplasms
was relatively high and the variation was rich. The variation range was 21.68%-99.08%, and the genetic diversity index
was relatively high, suggesting that the phenotypic diversity of germplasms was relatively rich and there was a signifi-
cant degree of variation among the traits, indicating excellent selection potential. Among these, the traits such as single
fruit weight, number of chambers, sugar-acid ratio, and transverse diameter exhibit relatively high genetic variation. The
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correlation analysis results showed that the traits significantly corelated with fruit firmness were the greateast in number,
and fruit firmness were extremely significantly positively correlated with fruit surface ridges, fleshiness, single fruit
weight, number of chambers, flesh thickness, and acidity. Sugar content was significantly negatively correlated with
fruit color before maturity, and it was extremely significantly negatively correlated with fruit surface ridges, single fruit
weight, number of chambers, and flesh thickness, and significantly positively correlated with plant height, and ex-
tremely significantly positively correlated with fruit shape index and soluble solids content. Single fruit weight was
significantly positively correlated with leaf type, significantly negatively correlated with fruit peel color, extremely sig-
nificantly positively correlated with flower sequence type and fruit surface ridges, and extremely significantly nega-
tively correlated with fruit top shape and fruit shape. The principal component analysis results indicated that the 28
phenotypic traits could be classified into nine factors. The eigenvalues were all above 1.0, and the cumulative contribu-
tion rate reached 78.143%, which could reflect most of the information of all indicators and highlight the basic charac-
teristics of the germplasms. Cluster analysis further divided the germplasms into five groups. The first and fourth groups
had smaller tomato fruits and stronger edible properties, which could be important materials for cultivating cherry to-
mato varieties with good taste and high quality. The fifth group had higher hardness and larger fruits, and could be used
to cultivate economic tomato varieties suitable for long-distance transportation. The comprehensive evaluation results
showed that the top five germplasms were XH20-48, XH20-35, XH20-37, XH20-34 and XH20-30. In conclusion, this
research achievement is dedicated to discovering and exploring the excellent tomato germplasm resources retained by
the research group, laying a foundation for the next step of creating core parents and breeding new high-quality tomato
varieties with characteristics unique to Xinjiang.
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Tab. 1 Descriptions of names and growth habits of 70 test materials

iR AR Fe I iR ARSI He U H5 AR Fe U

No. Growth habit Origin No. Growth habit Origin No. Growth habit Origin
XH20-1 ToRRA K ESE| XH20-25 ToBRAE K [ipzi % XH20-48 ToRRA K P EE|
XH20-2 ToRRA K el XH20-26 ToBRAE K e XH20-49 ToRRA K I
XH20-3 ToRRA K ESE| XH20-27 ABRAEK e XH20-50 ToRRA K S|
XH20-4 ToRRA K ESE| XH20-28 ToBRAE K FIE XH20-51 ToRRA: K ol
XH20-5 ToRRA K ESE| XH20-29 ToBRAE K [ipzi % XH20-52 ToRRA: K il
XH20-6 ToRRA K =Nl XH20-30 ToBRAE K FIE XH20-53 ToRRA: K Yl
XH20-7 ToRRA K ESE| XH20-31 ToBRAE K F I XH20-54 ToRRA K il
XH20-8 ToRRA K = XH20-32 ABRAEK F I XH20-55 ARRAERK FIE
XH20-9 ToRRA K ESE| XH20-33 ToBRAE K FIE XH20-56 ToRRA: K FIE
XH20-10 HRA K ey XH20-34 ToBRAE K S| XH20-57 TERRAEK ESE|
XH20-11 TERRAEK K XH20-35 TEBRAE K S| XH20-58 TERRAEK ESE|
XH20-12 TR A& e XH20-36 JoRRA: K e XH20-59 TR Ak ESE|
XH20-13 TERRAEK K XH20-37 ToBRAE K ey XH20-60 TR Ak T[]
XH20-14 TR A& | XH20-38 ToRRA: K RRA XH20-61 TR A& ESE|
XH20-15 TR AR | XH20-39 HRRAK RRA XH20-62 TR A& W
XH20-16 TR A& | XH20-40 HRRAK YL[E XH20-63 ToRRAE K HA
XH20-17 TR A& K XH20-41 ToRR AR YL[E XH20-64 TekRA K i
XH20-18 TERRAEK K XH20-42 TEBRAE K S| XH20-65 TERRAEK ESE|
XH20-19 TERRAEK K XH20-43 TEBRAE K S| XH20-66 TekRA K T[]
XH20-20 TEBRA B3| XH20-44 TeRRA K S| XH20-67 TRRAEK HA
XH20-21 TEBRA T XH20-45 TeRRA K S| XH20-68 TEBRA e
XH20-22 TEBRA e XH20-46 TeRRA K S| XH20-69 TEBRA e
XH20-23 TEBRA e XH20-47 TeRRA K S| XH20-70 TERRA i
XH20-24 TRRAEK HA
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Tab. 2  Statistical analysis of genetic variability of quantitative traits in 70 germplasms

ek miesheppy ORI UM, PR R RRAM
Trait " Maximum Minimum Range Average Standa.rd devia- Coef_flglent of
value value value tion variation/%
HAET L 1.14 13.00 3.00 10.00 6.66 1.58 23.66
HIRP/g 1.00 556.19 4.93 551.26 123.61 122.46 99.08
B /em 1.30 292.00 55.00 237.00 182.84 41.64 22.78
Y42 /mm 1.39 112.04 21.73 90.31 55.84 18.44 33.01
B2 /mm 1.36 130.54 5.23 125.31 55.40 25.65 46.29
FIEHR % 1.10 2.34 0.49 1.85 1.12 0.40 35.83
N7 1.02 18.00 2.00 16.00 5.43 3.98 73.26
J A /em 1.29 1.00 0.10 0.90 0.50 0.15 29.54
AT DB Y % 1.32 11.20 3.20 8.00 6.00 1.30 21.68
(73 1.20 2.95 0.18 2.77 1.06 0.39 36.27
Wi B2 1.33 11.50 2.60 8.90 5.94 1.27 21.43
Wiz L 0.87 41.05 1.89 39.16 6.47 3.64 56.25
T Ji/(kg-em™) 1.25 21.76 3.00 18.76 11.37 3.14 27.59
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Tab. 3 Frequency distribution of quality traits of 70 germplasms
PR AR () AL ZREVE S EL
Trait Characteristics (Proportion/%) H
2 B R (24.29) . BYAMRL (4571) | HAEERA (17.14) | ErbA (12.86) 1.27
NEBIZN ZRCERE M (72.86) . FREM (27.14) 0.58
- 4 (72.86) . k4t (2.86) . 4t (24.28) 0.68
1 BIE)T (64.29) . ZBA6/T (2.86) . MIEAE)T (32.85) 0.75
WEARTRE A (1.43) . 4 (2.86) . 481 (65.71) | R4 (8.57) . 4t (1.43) . %4 (20.00) 1.03
AR REer (1.43) | 4k (4.29) . ¥ (2.86) . ¥#E (5.71) . ¥ (7.14) | ¥ (10.00) . 2.59
4 (2.86) . Mar (2429) | 41 (7.14) | ¥RLE (10.00) | MPLIIRTESAL (4.29) | B
JRERAB(1.43) | LJRTEREI(4.29) | LIJRERAL(4.29) 419K (1.43) LT H4:(1.43) |
TIRGEAL (4.29) | WLl (1.43) | WEEREELAL (1.40)
SR JG (48.57) . % (31.43) . h (10.00) . HE (10.00) 1.18
RITEAR RIM (4.29) . WM (22.86) . [BISE (37.14) . ™ (15.71) o (94 (17.14) | MR 1.53
- (2.86)
RIE Ji - (7.14) . B (18.57) . B (20.00) . &F (14.29) . KFE (17.14) . #bIE (7.14) | 1.97
L (11.43) . KFE (4.29)
BYIER  RIE (35.71) . AHNEER (64.29) 0.48
RAM W (1.43) , ¥k (8.57) . # (18.57) . M4l (28.57) | &4l (1.43) . 41 (25.71) . 1.64
4 (15.72)
BORBIE F (1.43) | B (37.14) . FEE (11.43) | 4 (24.29) . Hizr (22.86) | 41 (2.85) 1.46
Rz Jof, (B ) (58.57) . # (10.00) . 4L (2.86) . FHLL (17.14) | LIJRG5&S (1.43) |
PRS0 (1.43) | BRSRAL (4.29) | SRIRLIKE (1.43) | BHIRERAL (1.43) | 1.39
24 (1.42)
A 5 B (47.14) . vb (40.00) . fif (12.86) 0.98
RS & (10.00) . FHAER (45.71) | FREH (28.57) . 1R (15.72) 1.24
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Tab. 5 Principal component loading matrix

14K Character PCl1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9
2 0.185 0.051 0.041 ~0.087 -0.076 0.800 0.011 0.036 -0.023
B R -0.222 0.026 -0.182 0.095 0.033 0.390 0.151 -0.536 0.172
-2 0.071 0.146 0.093 0.112 0.047 —0.248 0.663 -0.010 0.270
R —0.424 0.205 0.169 0.072 0.477 0.040 0.288 0.282 —0.159
R —0.032 -0.018 -0.179 —0.081 0.874 —0.056 —0.019 0.030 0.061
AR -0.132 0.474 -0.016 —0.284 -0.207 -0.507 0.077 0.363 0.060
AR 0.006 —0.044 0.176 0.213 0.716 0.050 0.110 0.040 —0.247
piAp sy 0.713 ~0.091 0.051 -0.014 -0.147 -0.125 0.061 —0.106 0.261
HEUTHEDE AR 0.759 0.197 0.102 —0.065 -0.015 -0.038 0.030 0.058 —0.193
JEAR Py 0.143 —0.044 0.056 -0.013 0.723 -0.010 -0.181 —0.091 0.266
RIUER -0.141 -0.016 0.790 —0.150 0.080 -0.273 -0.012 -0.019 —0.049
P —0.186 —0.064 0.713 -0.181 -0.075 0.282 -0.126 0.034 0.280
ARV 0.779 0.213 -0.401 0.005 0.095 0.029 —0.052 0.034 -0.026
A BT -0.139 —0.008 0.007 0.078 0.015 0.054 0.037 0.844 —0.035
WS -0.027 0.031 -0.174 0.094 —0.043 -0.012 -0.010 0.062 —0.859
HAET L 0.010 —0.001 ~0.140 -0.007 -0.108 0.205 0.821 0.030 -0.201
IR 0.857 0.235 -0.256 0.132 0.094 0.208 0.043 0.012 0.054
M -0.207 —0.365 0.150 0.599 0.113 0.162 0.264 -0.134 -0.160
Ptz 0.606 0.349 0.215 0.224 0.220 0.391 0.168 0.084 0.217
Mtz 0.817 0.336 -0.324 0.196 0.080 0.166 0.055 -0.019 0.006
FIBHEEL -0.455 -0.119 0.693 ~0.169 0.070 0.180 0.038 0.162 0.197
DR 0.867 0.166 —0.274 0.091 -0.014 0.154 —0.064 0.007 -0.038
SRR 0.089 0.438 -0.185 0.494 0.182 0.335 0.358 0.096 0.179
LR canibiy/e e -0.327 -0.892 0.071 -0.053 0.004 -0.012 —0.055 0.004 0.043
[ivd:3 0.101 0.011 -0.383 0.805 —0.034 -0.113 -0.072 0.131 -0.051
W BE -0.389 —0.866 0.034 —0.067 0.055 -0.050 —0.080 0.015 0.044
WER L -0.318 —0.440 0.280 —0.724 —0.009 0.120 -0.019 -0.036 0.113
T 0.344 0.226 -0.133 0.419 0.191 0.224 0.270 0.525 0.207
i AE(E 7.646 2.958 2.564 2.257 1.855 1.303 1.218 1.069 1.009
TR /% 19.064 10.137 9.183 8.367 8.184 6.549 5.784 5717 5.157
FitTER A% 19.064 29.202 38.385 46.752 54.936 61.485 67.269 72.986 78.143
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o1 EWMREIEE N 7.646, TTERE A
19.064%, #kfards & AL FE R0 25 (0.867) .
R (0.857) . KifE (0.817) . Rtk
(0.779 ) . BEUIERIIEAR (0.759 ) B F2EHI(0.713 )
PR (0.606) 555 RIK/ PR . fam]
BEAa R A (-0.424) 5 55 2 FRUMEREE
H92.958, Bt TR A 29.202%, 2 faf G 161 55
() R ] P R W 7 e (—0.892 ) | M (—0.866 )
G5 DA HE bR s 28 3 E M AR AE(E N
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(10.800) , [ 4 i ) Ry AT SR A5 (—0.507 )
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FEFEC 0.525 ), B 1) A 14 i R JEAR(-0.536 );
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W LR 28 N REIHARIEAT RIS, 5K
B (1), ZERRICEEES y 5 4k, 4 70 13304 53
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WIEFIEY SRR 6.69%, BHES®RN 7.02, MR
EEEHN 1.00, OFEFCH 2.505 5 2 AR 2
(O R S & 1= e L i B 5 Y U DA U 53
W, MR RE N 403.15g, #4142 97.71 mm, 2
2 87.13 mm, K 5 3 AL 18 TR,
FEZRHE M R 28Ry G it 8, Y20 K
BE, SRR 277.34 g, WEMERIEY & &
H5.27%; 4 AAFE 4 ARE, H I EEE R
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Fig. 1

Cluster analysis of 28 phenotypic traits
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BT R BE , o A B ETE RBR, B N
4720 g, AIEPERTEY) & ETE 4.88%, BER LA
8.21; %% 5 LAfudh 8 Mbkl, HFTAFEEREY]
oM, SRR 147.53 g, WIRYEEIEY &
i 5.73%, BERRLL 4.87, BERE 12.37, ZF, &1
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HA35 (D), T EIRNLEA TN . 450 %
Bl (% 6), DEMEIEREHR-0.81~1.03, H#
HIT 5 A 38 A 5T 5% 543 3118 XH20-48 . XH20-35 .,
XH20-37. XH20-34 F1 XH20-30, H D {HIKK K
1.03, 0.68, 0.67. 0.60, 0.57. #—4r#7 D {H
5 28 NRAVHR AR, 45K (£ 7)
DAE5 13 DMHIREAE A W2 AH K, b
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FEVEFR RS TR S R A5 AT, X HRAFRY
MBI TER G IRTLE , )R 22 5E 1 e R A
SR B 6l R AR R R R S AR KR AR
A8 S5 R I R 35 A 22 R P i S R iy o o 9 DR
Y B OB 2 AL A% 2 e, O MR S R i
R, JHL HIORR 2 bR i et A 22 R AR BOB
VO b U 1 33 22 R Al B o U B
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Tab. 6 Comprehensive scores of 70 germplasms

ETRc Zamy He# > LA HE4 %> ety He#
No. D Ranking No. D Ranking No. D Ranking
XH20-1 -0.05 36 XH20-25 0.05 30 XH20-48 1.03 1
XH20-2 -0.03 34 XH20-26 0.45 10 XH20-49 0.11 23
XH20-3 -0.08 37 XH20-27 -0.10 42 XH20-50 0.07 28
XH20-4 -0.23 52 XH20-28 0.48 9 XH20-51 -0.40 61
XH20-5 -0.17 48 XH20-29 0.14 21 XH20-52 -0.09 40
XH20-6 -0.34 54 XH20-30 0.57 5 XH20-53 -0.35 57
XH20-7 -0.09 39 XH20-31 0.35 15 XH20-54 0.10 26
XH20-8 0.07 29 XH20-32 -0.25 53 XH20-55 -0.04 35
XH20-9 -0.39 60 XH20-33 0.56 7 XH20-56 -0.49 66
XH20-10 -0.36 58 XH20-34 0.60 XH20-57 -0.18 50
XH20-11 -0.42 62 XH20-35 0.68 XH20-58 0.19 19
XH20-12 -0.34 55 XH20-36 0.03 31 XH20-59 0.56 6
XH20-13 -0.46 63 XH20-37 0.67 3 XH20-60 -0.08 38
XH20-14 0.10 25 XH20-38 0.19 18 XH20-61 -0.20 51
XH20-15 -0.11 43 XH20-39 -0.17 47 XH20-62 -0.48 65
XH20-16 -0.15 45 XH20-40 -0.16 46 XH20-63 -0.54 68
XH20-17 0.17 20 XH20-41 0.36 14 XH20-64 0.43 12
XH20-18 0.44 11 XH20-42 -0.11 44 XH20-65 -0.48 64
XH20-19 -0.36 59 XH20-43 -0.09 41 XH20-66 -0.81 70
XH20-20 0.12 22 XH20-44 0.09 27 XH20-67 -0.63 69
XH20-21 0.26 17 XH20-45 0.42 13 XH20-68 -0.50 67
XH20-22 0.51 8 XH20-46 0.11 24 XH20-69 -0.18 49
XH20-23 0.00 33 XH20-47 0.33 16 XH20-70 0.01 32
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Tab. 7 Correlation coefficient between comprehensive
score and phenotypic traits

FEgR *ﬁi%%ﬂz etk *ﬁi%%ﬂz
Trait Correla_tlon Trait Correla_tlon
coefficient coefficient
it Al 0.293" IS ~0.194
WEBIAN -0.116 AL AT 0.110
it 0.299" PR T & 0.705"
RE 0.097 B 0.022
RAE 0.142 Yz 0.901"
BRI —0.083 Btz 0.685™
AR 0.308" RvAe 5 -0.038
TP 0.422" DER 0.587"
B 0.558™ RN 0.551"
AR B 0.292° WREEEY S ® 05317
RTOZAR 0.055 i 0.151
RIE 0.102 W -0.574"
Rk 0.492" BER Lt —0.455"
)5 0.116 i 0.690"

E:RRBEMK(P<0.05), "RAM B EFEMK(P<0.01),
Note: " indicates significant correlation (P<0.05), " indicates
extremely significant correlation (P<0.01)

et WA SE S A TEMEY R £
REVERORIT T 458 B — el o i R
R BB AL VR I BRI OGS S BRI o X 15 AN
AR 2R B B, AR SR
0.48~2.59, iR . JIP R R Ak
B 2N, SR RIS &l
W45 R — 8. 13 DR R 2R TS 2
(0.87~1.39) FZAEFFRLYBIRHE ( Qnbs B
MPREARTE ) J R ( Qs BERIR B 4E )
X 5 gk g8 AU RS 4 SR A o — B, %25 FARIE
5 MR £ R 3R R0k DR R s s A AR AT
UE TR 2 HE T R T REAE 2N
VepRiE U R T ARG 70 45 T AR B
EEA T Z WL 2R,

RN R EE R Rk —, it
B PER UM OC . M R Y 2 A6 v Vs
WEFA MLRRAE T, 2 T il b T PR bR A 1 = e
FENEMT RRMRA ST R, SRS
i) MBI, SR SRR A
O RO R R AR 835 6 ) 5GBS 3R E
BRCR A PE ) 5 0 R IR ok, X SRR
25 PO 5T 48 FAR ), 9K 10 %0 25 P ok BT i

PEIETE )5 9 S 3 2 o) B2 W 3 AR O, S AR
FEASRASL, X AT AEZR T AN [ i X M AE AN [ 19 7
ittt Ao A B AAARSE AR I € T 15 AN R B 2 8. mI
PEEIE P08 AR R (0 12 B2 35 g e o, iy 5 2R
AR B B R A2 S s R B S 2R,
PR RBMUR B BIEA G KR, 5RTUER
AIERIE B 3 TR DG o T i 2L S AE LAY 1 e
Hr, WORLLR . MHECR L B PRI PR
YIRS, U T FAR L MEE, Sk
IR, SRESE R RE R T, ] PR PR
S T AR R R R R TR AN A B, PR AR
SRR, FWALLR M B R 5 8
S, XGATE R Bl EPEEIE P RACR 6
I B TR S A A R BN AL ik S 45 R R
BT ATV R A S5 L b, SR SEBIE
DER R EERIRIE A8 B i IR AT BE B
7] 2 5 2 i 2R S dh R A i i B PRk
ARSI PR S 2 T, AN AT DL e RS I 5
Ml [ T AR, RIS AL,
R TEME, MZHFRE T BRI
SRR b S (I 5 ] 18 B 1 T 1) o

RIS MK PORE R R SR AR DL R E A7 10
FeR A, FREE PR BERE R 2 B9 25 5 T

PEATIC R, BERSRE Z Rl A4 B AT RRIE BEAT 5 2
VA S T PU R (R c g N N 01 )

(AT I 5 S RBVRHIERRAL, s 1
TS 4 AR/ R, FUEEE . s, 5
5 AR RRLFN, MR, BiFfhz. K
e, R S A ANE ] U L G A 52
AR DR L molE . W s 2 RO A
PARBI LT AR, RS, 722 1N
KPR EE DN 424 SR AR PL S S il o 2
Al e
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