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Analysis of agronomic traits in tomato inbred lines

ZHANG Yiming' , QIAO Yanfeng’, LIU Aiqun', ZHANG Zijun', ZOU Qingdao', WANG Tao'
(1. Institute of Vegetable Crops, Liaoning Academy of Agricultural Sciences, Shenyang 110161, China;
2. Chongqing Heguzhen Seed Company Limited, Chongqging 400000, China)
Abstract: The genetic diversity and genetic relationship of 9 agronomic traits among 46 tomato inbred lines were comprehensively ex-
amined by variation evaluation, genetic correlation analysis, principal component analysis and cluster analysis. The results showed that
the trait of weight per fruit displayed the highest coefficient variation (CV) of 36.8% , while the fruit hardness had the lowest CV of
12. 6% . The correlation analysis indicated that complex correlations exist among different traits. The results of correlation and path anal-
ysis showed that the total yield per plant was closely related to the number of ventricles, transverse diameter of fruit, longitudinal di-
ameter of fruit, weight per fruit and fruit set rate. Principal component analysis showed that the first four principal components accoun-
ted for over 84. 4% of genetic diversity, which contained most information of all indicators. The 46 tomato inbred lines were divided in-
to 3 groups at the 0. 16 European distance, foreign resources were clustered compactly into 1 sub — group and 2 sub — group of the first
group; and only 1 Chinese wild tomato was clustered in the second group. The results clearly defined the phenotypic features of tomato
inbred lines, which provided useful information for breeders to accelerate breeding process of new cultivars.
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Table 1  The origins of inbred lines

EThe e ETRe HU G HIE i I
Number Origin Number Origin Number Origin Number Origin
1 rh[E China 13 H1[E China 25 H1[E China 37 H1[E China
2 1 China 14 HF1[E China 26 H1[E China 38 H1[E China
3 F1[E China 15 F1[E China 27 2 Hr Russia 39 F1[E China
4 rh[E China 16 H1[E China 28 ZE[H USA 40 H1[E China
5 #1[E China 17 HF1[E China 29 H1[E China 41 F1[E China
6 F1[E China 18 H1[E China 30 2 [E USA 42 H1[E China
7 fh[E China 19 1 China 31 H A Japan 43 H1[E China
8 1 [E China 20 "1 China 32 %% 1 Russia 44 H1[E China
9 F1[E China 21 H1[E China 33 H1[E China 45 H1[E China
10 rh [ China 22 1 China 34 1 China 46 1 China
11 #1[E China 23 1 China 35 1 2% Netherland
12 H1[E China 24 H1[E China 36 A1 Unknown

1.2 RWAH*E

2015 4E7 A 31 HEERPTE WA, 8 A 10 HEW TEFRED, 8 H 24 HEM T TARIAF# B b
SEWFFE T PG il % KA (41°8286"N, 123°55'46"E) , HRATHE 33 cm x 55 em, #EHEEM 9 Bk, B4
R E 3 WES, REBEVLX A BT, B R & A,
1.3 MHRiAE

SEAENG 30 d M i bk, MEAEE PRENLE IR —tRIE . ORI DOR R #R B BEHLEER 3 > KN
SIS, XPERAREE . SRS . RVR . ISR O E R SRR R R AR
SR BTN R
1.4 WS A

fifi /] Excel 2007, SPSS 20. 0 Fl1 NTSYS2. 1 #f4:, 43 %) 2% Fh e RIVEAR 00 B BEA T4 28 S BE b . &2
BT 53R BARAHOCHE /3T . IEAR SRR AT
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2 HREHA

2.1 ERESH

XA ENEAR B S BE AT 4G SRR, 46 3 Tl [ 58 R AP RHI AL S RBGE  12. 6% ~36.8% , 9 4>
PRI A8 S 280 21. 8%, Horp, BUREML R REURR, 158 36.8% , ZIEA 2.34 ~197g; HIK
Sy S L B R A S R, 400k 33. 5% 1 28. 6% , AEWEAYHIK 25.0 ~983 ¢ (ks MR
Yyt F12.00 ~7.67 4> FRSCRE RS T R BN, IUN 12.6% , 7E0.17 ~0.66 Z i (F2)., ML
EEERATUAE N, AW 46 Griksdt el 0 B A 35 1 Be 22 5, LA PERRTE AR R AR 22 6] o 77
TEAN IR E ) ZREE

F2 SRBMHHREERERER

Table 2 Variations of agronomic traits in the tested materials

{EXIN FEME RRME R/ME W2z Ji 2% brifi2e A RR
Traits Mean Maximum Minimum Range Variance SD CV/%
ke Plant height/cm 98.1 131 68. 8 62.6 225 14.9 15.3
A SR Fruit set rate/ % 67.9 91.4 34.6 56.8 0.011 0.107 15.7
=i Total yeild/g 497 983 25.0 958 0.028 0. 166 33.5
FAIRE Weight per fruit/g 97.5 197 2.34 194 0. 001 0.036 36.8
I

5.18 7.13 0.67 6. 46 0.956 0.978 18.9

Transverse diameter of fruit/cm

BRI G

4.67 6. 10 0.73 5.37 0. 699 0. 836 17.9
Longitudinal diameter of fruit/cm

SRS

0.57 0. 66 0.17 0.49 0. 005 0.072 12.6
Fruit hardness/ (kg+cm™2)
LR
3.96 7.67 2.00 5.67 1.285 1.134 28.6
Number of ventricles
QIR earifbiAY)

4.67 7. 60 2.90 4.70 0. 652 0. 808 17.3

Soluble solids content/%

2.2 ERSHH

ER AT RACZ IR IR AL D BULA LSRRI —FHREAE ST T 718, BETEAE L /R 45 3R MR A
AL R B PR AT, RRIEAE RN BTk R B F BA IOAA , DARRIEGE R T 1 SRR, X 46
(i A S RGO DA EVEARBEAT IR0 0, FErPRT 4 ATy, BIRRR . AR B AR
R TIRRR Y 84. 4% , i T ITA SRR IE R EE (R3), R 4 DFEMIREBIUERIX 9 Mk
/NG R IR b e S g L Y S NS

551 EROTRIEE Dy 4. 40, HTTERE R 48.9% , FEAFERIYPL, RS IR E . SRR
SO RALG AR, AR AR 0. 70 DAE, X SeMiR S 300 00 7 B RR S A G B 2 O B
fE{EA 1.226, TTRKAR 13.6% , F2 20 Ap SRR A i v B Yy e s, FHORRAE [ 4 43 514 - 0. 771 Al
0.569, %53 F AL IFFAF(E M 0. 988, TIRKHRN 11.0% , FEZAIEMERD MO EHRE ., 64 FW
JrFFAEE N 0. 980, TTHKATy 10.9% , Hoh bk phs, FRE 5N 0. 775 IR TR R KA A9 D,
MFBoT P RS . RSCRAE . BORER | REUREEE . AU RALO S BURIE R A SRR B2
ASCHEINZR, AT AR R BUET & A Fr b AT Al R BT IR A0S A e 1) 1 R A
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R3 EMBAXEMH MERBERS S0

Table 3 Principal component analysis on 9 agronomic traits of tomato inbred lines

PR F 43 Principal component

Trait 1 2 3 4
P Plant height/cm 0.248 0.314 -0. 466 0.775
Ap % Fruit set rate/ % 0. 245 -0.771 0. 368 0.335
S Total yeild/g 0.773 -0.208 0. 090 0.338
PATLE Weight per fruit/g 0. 854 0.276 0. 101 -0.162
S22 Transverse diameter of fruit/cm 0. 898 0. 160 -0.159 -0.143
HS A% Longitudinal diameter of fruit/cm 0. 900 0.079 0.023 -0.126
HLSZREEF Fruit hardness/ (kge-em™2) 0.817 -0.128 -0.174 -0.194
L>Z2%0 Number of ventricles 0.717 0. 206 0. 494 0.113
AT Soluble solids content/ % -0.391 0. 569 0.563 0.203
FEAE(E Eugenvalue 4.40 1.226 0. 988 0. 980
TiHkZE Contribution/ % 48.9 13.6 11.0 10.9
S35k R Cumulative percentage/ % 48.9 62.5 73.5 84.4

2.3 HEEMESH

PR 0 AH DG 2 R — B bR () 3 426 ] Dk 8 (B e B 05 — R MtR AR, kTl DA 85 = B D
(YRR RCR AR

X O AR EVEARBEATAICAE /38, SRR (R 4), REFEIRZ MR 035 5otk W 2 A0 OCE,
FERBR T SHREAEEA LIS, S5HAL 8 MHARISAAEMSCH:, Hih, B a SRR E ., ROk,
RSP AL RO ARV B EA R (P <0.01) ;5 J4h, ARFEH G R H R
HBEIEMCCR, AEHERIEY SRR BERMHIEKER (P<0.05), REHRSRIER, RILYPRE,
TSR R R B E FAHX KR (P <0.01), REEE SRR S0 RO EHRE A
IEAHCCR (P<0.01); H5AEHEIEY R BE MR (P <0.05), RLH I 5 S0 B .0 5L
R IEACE R, R E S O EHEMNEEEMHCKR (P<0.01); SR & B2 A%
PR AHDCOCR (P <0.01) o HEMRRBIARCHEA B3
2.4 @BESW

2ot A5, BT R ¥ =0.349 +0.458X, +0. 663X, +0.053X,, M2 FEN
16.055, At BEKF (P<0.01), [EF, #ATERDT, 8RR BRI AR 8™ & i AH 0 B2
S ATLIEH, ARE SRR S0 F 50 R 250 0.292, 0.370 F10.363, iX 3 MR
SESC I AN H A R ) EZE R, HIX e a JoE Y IERN . AR R SR AR R EE O
22 ()B4 3 (A1 AE AR A s i = 4 PR, T A A 4 v A SRR
2.5 BREDW

BT RBUERARXS T il 46 1 A ZAMBHEFT RIS T, M HEGCREIE, 58 RW . e
0. 16 4bRT A 3 AHE, ANFEZEBEFIA R R RMEIRF A — 2 257 (E 1), BB 29 It
B, RIEMARN 63.0% , I4is R 3 AN, B R AEE 1 ok A RERNF N A RZME H2 T
FALS ypbkl, b dE 2 (yESN A FAME, 1RABRA (45 31), 1kAMm 2 (45 35); 43
WA E T AR/ AR 8 2 HAEE 1 b BB AE R AR (45 36) , 105 MY
0.02% , MCAAEVRRS FZRLVIEEE K, LEED, TEEEIEY & & 5 205 16 Mk,
B R 34.8% o FIANGy R 2 A2, 551 WRPPR AP EFMASCER; 42 WRAE3 HEIAKE
FME, K2 ok AP (4527 F132), 1R AEE (4% 30), XERAPRRZERK, BEHE
BT 28 20T LLRDRAE N 2438 BRI RS, n] T P 28 5 1 ot e i R RRS BB S AR 3
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x4 FRRZHERZEHEXRE

Table 4  Correlation coefficient of different agronomic traits

FH& 2 %L Correlation Coefficient

PR Trait
X, X, X, X, X5 X, X, Xq X,
X, 1
X, -0.057 1
X; 0.275 0.370 " 1
Xy 0. 127 -0.016 0.565" " 1
X5 0. 236 0. 050 0.567 " * 0.795* 1
X 0. 161 0. 188 0.566 " * 0.749 " 0.851"* 1
X 0.122 0.209 0.495"* 0.546 " * 0.760 " * 0.784** 1
Xy 0. 105 0. 164 0.597 " * 0.712** 0.502* " 0.563 " * 0.422" " 1
X -0.013 -0.185 -0.351" -0.238 -0.306 " —-0.226 -0.396** -0.004 1

TE: 7 0.05 KCFWFMIE, "7 0.00 ARPARBEANG Tl Xy B Xoo AUREG Xy BT HE; Xy BURME; X SROBHE; X!
RIY s Xy RIBEEL; Xy: OEEG Xo: TTHEEFETEY,

Note: # indicates significant differences at 0. 05 level, and #* #* indicates significant differences at 0. 01 level. The same is as below. X, Plant
height; X, Fruit set rate; X; Total yeild; X, Weight per fruit; Xy Transverse diameter of fruit; X4 Longitudinal diameter of fruit; X, Fruit hard-

ness; Xg Number of ventricles; Xy Soluble solids content.

RS BHAXRARZUHRSERTENERRY

Table 5 Path analysis between total yield per plant and other agronomic traits of tomato inbred lines

SRR AHIE R AL HHEAEH LLE XS AR I
Factor Correlation coefficient Direct effect Fruit set rate  Transverse diameter of fruit Number of ventricles
Ap B Fruit set rate 0.370 " 0.292 0. 185 0. 060
RIMEAR
0.567 " " 0.370 0. 146 0.182
Transverse diameter of fruit
L3 Number of ventricles 0.597 " * 0. 363 0.048 0. 186

33

T YR 38 1 PR R S R R S e T A 1 T R AR 1 S A R R O S e R
PRURIG R, SATIIEA T IR, RIS A8 R A G . B ORI IR ARB S 2 A 2
N T RRAEZSE R TAE PR E Ve, 28R P A T BA 45 T 18 o sl X 46 4y %l A 22 &
9 MAEIER RIS AL ZREPE AT, TRIINER T 2o A SR RIR S M 7 A2 4 B AT v A 7 M A
6, XLRBM B RBIEREA B FE W25, IR RO 12.6% ~36.8% , H AR
ARSERBURR, 7 36.8% o DU H AT A A — DB A AR, ol IR AT R 2 A UG
R, S ERF T T oA e R R R OB ST S AL, D] R i B R R ]
TERNIIAE R R R, RUZHMKPAR S, BURE i A AR Bk BN 52 B e ™ J2 T AT A o

ARBIFERBL, B, PARE AL BB AR R R EOR, Pl T 25% , Ul SE kIR i A S

W, AR BRE AR SRR AR B, SRR YA B . PRSI A B, BURE . RS
fo. RIAR . RIE Kot 5 Bk S R SR IR B B m R RE A OCHE , TRk e A T A AR ]
HCHER AR B2, P PE R ) 0 5 Ho At A R B R A MIDESE R, 458 ST AR SR s A )
WA, AT ERLIr TR BT, MR AR BT IR E SRR Y iR i SE R AR AR Y 22 S
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(9 CHRIN K, 1R CSRAG IR 7 85 D TP % 28 A R £ PP O G5 SR — B2, IRt s e T
VRN T i 3 Bl CRAS ORI AL £E O E 28 5985 . AT R, #5 46 3 3 A & %73 3
RIE, KA EIMY S MER B RRTE R, B AR A 5E B R PSRRI 7 50 R AR5 — SRR A2 =20,
ATBE R TR Bt i 2 R AR K, T AR BB IR E S8 XASE R SRR B s s A . T
AR PR L T 1 A SE R MRHE RIS S IR P I A A, DLl ZAF 5 IR E A SC i, 10748 A
AEIRE R AR, SR T AE T A BRI LB S — A SRy T o 8 SR S R A5 W1 4% Uk el Il 1 22
5, ESLPRER AR, RIEAREM HAR, TR R KR, JRERRBOm L5k 2
froRsg, M EAER L Ei—8oE, PUKBEIA RS, A, WIMgmEaRer. BREYRIR
(ORI AR . D7 B, SRR IR I B AR W ik A A R, RIS
BAEILFEE AR, RIS Z MRV E R R E BB, PR B N R LA S5 N g, A
—ERRBRPES R, R AR IR I N SR, 5o AT A RARGE A Y, AR K Ak
HERPE S RCR, i E AU 1 i B AR
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Fig. 1 Cluster analysis of tomato inbred lines

(1) 46 {33 A A MBI 9 DA Z PR, BRE I8 5 R AR R, RSCRE I 19728 5 R B /D,
G900 36. 8% A1 12. 6% o Ui FHIXLEA LR KR/INVE BNz, RTHEE 2T AR,

(2) AHFEPEITAE R R bk B 0 B8 RIRE | SRR AR AR R R, U
0.597. 0.567, 0.566 F10.565, AL T4s RNy, HbRr=m GRS, DR R HiE e
FBEK, 7351790.370, 0.363 F10.292, ZEF AR AEAR T4 A, Bpk™ i 50 8, RS
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e RIYME, PR E AR S MR R B D]

(3) REVREIARL R, TERKICIEE 0. 16 4b, 7K 46 4y AsC RZMRHN 73R 3 KERE, ESM
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