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Abstract: In this study, 14 representative parents of tomato were screened out and 105 cross combinations were de-
signed by Griffing complete diallel cross method. Based on 13 traits, the heterosis, general combining ability (GCA) and spe-
cial combining ability ( SCA) were estimated, and heterotic groups and heterotic patterns were identified. The results
indicated that heterosis of F| existed in most traits, and the average values of 11 traits except for hardness and longitudinal di-

ameter of I, were significantly higher than those of parents. The GCA of traits such as yield per plant and individual fruit

weight of parent 11 and parent 8 was highest. The yield
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EEFFSE. (E-mail) 1597545675@ qq.com the GCA of yield per plant was significantly correlated with

traits of parent 1 X parent 11, parent 4 X parent 11 and
parent 1x parent 4 showed the higher GCA and SCA. The
results of correlation analysis showed that the heterosis of

most traits was significantly correlated with the SCA, and
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groups. Five heterotic groups and three heterotic patterns were identified based on GCA cluster analysis method. In conclu-

sion, GCA cluster analysis method can be used as an important way for the division of heterotic groups and provide guidance

for the selection of parents in tomato cross breeding.
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Table 1 Traits of test parents
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FART LH18-330 e 18I x EAN ) TeRRAE

FA 8 SY-Cheng R h A FRRAK

FA9 B072 it [ PN ARG ARRER
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Table 2 Characters performance of 14 parents and 105 hybrids
HH1E A n

H/ME I UN] FH{E R/ME E FN A FEE
PRk (g) 264.58 1410.33 873.80 300.48 2 448.75 1 244.08
MR (o) 41.52 153.41 74.01 21.25 157.38 84.70
S — AR B (AY) 0.20 3.50 2.20 0 8.25 2.83
SR JELRE (mm) 4.12 8.66 6.85 4.55 9.88 7.23
HAETL(A) 4.50 8.75 6.44 4.40 9.25 6.59
ATER(d) 73.00 95.00 83.75 72.00 102.00 85.02
A (d) 93.00 106.00 100.39 93.00 117.00 100.93
LA (d) 136.00 152.00 144.00 124.50 160.00 144.15
AT A i (%) 3.12 4.71 3.87 3.10 6.02 3.96
R ot (%) 0.54 1.07 0.71 0.44 1.09 0.75
WEEE(N) 4.72 10.99 6.79 3.00 10.19 6.54
2% (mm) 35.72 70.63 53.84 39.21 87.68 53.02
4% (mm) 40.22 80.10 53.80 34.37 74.08 55.96
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Table 3 Heterosis of main characters of hybrids

AR Y 76.92% , 2 A AR O G i #E 2R
e, G HE 15. 38% , X KW 10 MR ZFRATRA IE 17
PO T, LLECR D), ARG IE 0] 4 i 2R L
TRFIR A LN . IARIEZE /T LIFE Y, 13 iR
AL BN R 78 S5 R B8 R, T B — R A R ol o
DUH A LS v 22 4 K, R 2RSS A A5 — T
A SRR IL S B B K22 5 5 A R AR
SRR R DI B g DI B o 2 B Ui, R I 2 S 2
FAEARSRIA AR SO R 2 RO LR SN

I e v

L

e e A SCT R TR S = A SOOI R
PR 76 0 29 0.50  -0.55~2.51  0.65 66 0 38 022  -0.66~1.71  0.48
LT 79 0 26 0.16  -0.56~2.12  0.35 50 0 55 0 -0.65~2.12  0.34
BT A SRR 69 1 35 047  -1.00~4.81 094 52 3 50  0.11  -1.00~3.38  0.64
L R 69 0 36 0.06 -0.33-~0.39  0.14 44 0 61 -0.02  -0.34~035  0.13
YA 65 1 39 0.03 -0.3~0.39 0.15 34 2 69 -0.05 -0.33~0.39  0.15
AL 57 1 47 0.01  -0.15~0.23  0.08 44 2 59 -0.02  -0.23~0.21  0.08
A 18] 53 5 47 0.01  -0.08~0.26  0.05 31 8 66 -0.01  -0.11~0.26  0.04
LA 47 3 55 0 -0.10~0.15  0.04 31 10 64 -0.01  -0.12~0.15  0.05
Y E R & 62 0 43 0.02 -0.24-~034  0.10 41 2 62 -0.03 -0.28~0.28  0.10
iR 64 0 41 0.08  -0.37~1.02  0.23 51 0 54 -0.41  -0.41~1.02  0.25
[53;3 45 0 60 -0.02  -0.47~0.51 020 30 0 75 -0.10  -0.59~0.48  0.22
Wiz 46 0 59 -0.01  -0.28~0.24  0.10 15 0 90 -0.09  -0.32~0.24  0.11
g 66 0 39 0.05 -0.28~0.50  0.13 39 0 66 -0.03  -0.41~0.50  0.14
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Table 4 Variance analysis of 13 traits

A AW E
df MS F P df MS F P
R i 13 238 075.217 4.297 0.007 ** 104 458 325.813 8.826 0"
PR JTT 13 1801.714  11.796 0™ 104 1634811  16.658 0™
AL UL 13 2.506 1.941 0.122 104 3.694 4.584 0
R 13 2.412 5.468 0.002 ** 104 1.717 6.653 0"
HALTAL 13 2.821 5.765 0.002 ** 104 1.553 3.291 0™
eI 13 80.418 7.607 0™ 104 77.490 8.159 0"
A 1] 13 36.516 6.440 0.001 ** 104 35.039 4707 0"
LA 13 48.091 4.938 0.004 ** 104 49.212 2.719 0*
ATV R o 13 0.616 8.930 0* 104 0.710 4.120 0*
15 o ik 13 0.067 4,056 0.008 ** 104 59.855 1.002 0.496
1053 13 5.553  12.000 0* 104 6.766 8.783 0*
Wiz 13 277.124 8.890 0* 104 156.320 9.960 0*
e 13 190.028  11.948 0 104 195.039 6.600 0™
df 9 H B, MS 938975 F g F G P OilER, * FOR7E 0.05 KF EA B EER, ™ FRHE 0.0l KFEABEER,
F£5 RMERMESHFEST
Table 5 Variance analysis of combining ability of 12 agronomic traits
— AT FRRIC A
df MS F df MS F
LENy i s 13 682 715.65 26.29** 91 159 588.88 6.15*
IR 13 4 903.68 99.93 ** 91 255.03 5.20
S —RAk SR 13 4.93 12.24 ™ 91 1.35 3.36™
L) =85 13 4.52 35.00 ** 91 0.35 2.70
HAETNL 13 2.81 11.91* 91 0.48 2.03*
ey 13 134.56 28.34 " 91 25.45 5.36*
A B 13 30.50 8.19" 91 15.74 423
AU 13 73.10 8.08 ** 91 17.70 1.96
AR HEREE Y A i 13 1.11 12.88** 91 0.11 1.24
Tifi i 13 6.15 15.97 ** 91 0.90 2.35%
Y1z 13 286.12 36.46 91 17.76 2.26*
MR 13 315.82 21.37* 91 21.87 1.48*

df A WL, MS T F o F et

o F FIRAE 0.05 KT AT RBEXET, * FRAE0.01 KT LA REES,

M T ATLIE Y, Sk 5 iR IR I & 1, 21
BARA TXEAR 8 el T HEAS 8 BYRFIR L& J1 858
o5, BT ARG 5 M B RO AR . 08 7 26 i o o
I, DATERE— IBOC & FT R R AT S T e E M Aok e &
T3 ENN  $is F ul FR T R B L B R A R
IXSEA 11, ZEAR AXGEAR 11, 3648 IXCEAR 4 36K 1X3%
A3 FEAR DGEAR 14, 5K 43R 8, 267K 4x3EAR

13 JEAR DGEAR 14, HURFUR A — AT 5 J1 PRk
Ho s BRI AN 7R DOEA 4,388 DGREAR
L ZEA GRAR T, 37K DGEAR 11 26AR 0GR 7,58
A OxGEA 8 FZEA 1IxEA 13, SRAJEREBCA )
SRR 13 FISEAR 14 ok, JF H2RAS 13 (1 — R Bc &
TR FEAS 14 U PR AEA 13 FZEA 14 J24R 5
AR B R AP B 2R AR
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Table 6 General combining ability effect and significant difference test for 14 parents

Sk TRwh ek AR BT wem wwwm oweow JEEE mr g ope
FEA 172.76 ™ 6.32** 0.38 " 0.20" 0.30" -1.33* -2.34*  -330" -0.17* -0.35* -3.35* 3.16 ™
A2 -33.02 -9.17* 0.69 ** 0.01 0.72** 2.51™ 0.16 0.45 0.00 0.67 2.80" =3.50*"
FAR3 -387.99 ** -31.72** 0.21 -0.76 ** 0.31™* 0.82 0.34 -2.58 % 0.54 " 1.40™ -3.62™ -8.94"
A4 167.50 **  5.98 ** 0.49 ** 0.05 0.17 0.79 -0.91 0.51 -0.24™ -0.33* -0.23 1.05
A5 -428.96 * -19.72™* -1.10" -1.01" -0.16 0.79 1.41* 0.23 -0.19" -0.68* -5.49* -3.80"
BN -9.01 373" -0.33* 0.33 0.46 ™ 2.04** 0.31 1.14 -0.21* 0.73 ™ 2.51™ =0.31
HAT -25.79 17.34™  -0.55" -0.02 -0.11 0.38 0.06 0.45 0.12 -0.30" -0.30 3.71*
EA 8 186.41 ™ 16.30* -0.63* 0.17* 0.31** 0.88 2.06 ™ 3.36™ 0.06 -0.02 3.41* 4.08 **
E%NLY -2.71 -1.31 0.13 -0.29™ -0.32* -0.05 -0.47 0.45 0.20" -=0.02 0.75 1.11
FEA 10 -61.37 -9.46™ 0.32* -0.06 -0.74 " 1.29* -0.09 -0.99 048" -0.49™ -5.65™ 0.56
EAR 11 337.51* 36.01™ -0.18 0.58 ** 0.00 5.35* 2.78 ** 3.86™ -0.20* 0.11 3.18* 8.76 **
AR 12 -32.27 -19.49* 0.92* -0.57" 0.00 -4.77* -1.22" -3.02* 0.06 -0.99™ -3.87" 547"
JEA 13 65.96 8.42*  =0.30 1.00™ -0.22 -3.05" -1417" 0.95 -0.27* 0.18 9.72 % 0.02
EA 14 51.01 -3.23 -0.04 037" -0.71" -5.65" =0.75 -1.58* -0.19* 0.09 0.11 -0.43

© FIRAE 0.05 A B RS

, " FRORTE 0.01 KF AT BF SR

RT EREH LI ANERFHRES N

Table 7 Special combining ability effect of 11 traits parents between

RN LA H eyl [EINN ik F/ME Rl E

PR i 47 58 870.5( SEAR TX3EA 8) —981.6( SEAR 13X3EA 14)
BOR TR 58 47 40.1(EA 8xEA 8) -43.7(FE/K 4x3E74 10)
S5 — T AR SRR 49 56 4.9 (AR 3x3EA 10) —2.4(GEAR 2xEA 5)
SRR 53 52 1.3( 367 13%3E7K 14) —1.6(ZEA 1Ix3EA 11)
HAETAL 47 58 2.3(EA 6XFEA T) ~1.2(GEAR 5% 11)
Ta1EH) 55 50 14.7(GEAR 13x357K 14) -9.9( 7K 9xFEA 8)
A R 49 56 11.9(FEAR 8x3EA 8) ~7.2(GEAR 3x3E4 10)
A 52 53 10.2(FEA 9xEA 1) —17.5(GEA 3xEA9)
Tz 54 51 2.0(SEAR 14%3574K 14) —2.5( A IXGEAR 5)
Yz 53 52 15.2( 354 13x357% 13) 127 (GEAR 11357 13)
A% 53 52 10.8( FEAR 1x3EA 3) —17.6( FEA 11357 13)
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i R — BT 75 3 R R L A A PR AR g 5 AR 23
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R 8XGEAR 10 FISEAR 2x36AR 3 1) HSR o A e

SR R B B AR ANAT O H R A B
AORFERIC 75 0 5 11 AR B — S 0 FRR R IE 5
TIRI A SR 3, WNZEAS 13 FISEAS 8 f Bk
7R AT SR R — B C 5 1 SO, AT B9
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Table 8 Correlation analysis of combining ability, heterosis and of F, for main traits

TaRIN SCA-HM SCA-HP SCA-F, GCA-HP GCA-MP F,-GCA SCA-GCA F,-HP F,-MP
bk it 0.530* 0 0.700 ** -0.330 0.610* 0.620* 0.050 0.040 0.700*
R 0.600 ** 0.510* 0.520 ** -0.230 -0.310 0.120 -0.020 0.450 ** 0.580 **
WA RH 0.530™ 0.466 ** 0.822** -0.060 -0.190 0.250 0.180 0.470 ** 0.470*
PR 0.604 ** 0.511* 0.591 " -0.039 0.094 0.093 -0.120 0.590 ** 0.510*
UA AL 0.649 ** 0.597 ** 0.755 ** -0.306 -0.333 -0.478 -0.300 0.730 ** 0.790 **
e -0.039 -0.055 0.793 ** 0.227 0.321 0.142 0.210 0.010 0.030
A L) 0.708 ** 0.747 ** 0.885 ** -0.318 -0.323 -0.361 -0.190 0.840 ** 0.820 "
HAE AL 0.654 0.568 ** 0.738 ** -0.270 -0.447 -0.305 -0.400 0.520 0.590 **
i 0.023 0.013 0.712* -0.022 -0.194 -0.083 0.110 0.210* 0.210**
XA 0.049 0.084 0.550 ** -0.467 -0.277 -0.274 -0.510 -0.010 0.040
Btz -0.025 -0.055 0.571* -0.196 0.093 0.275 0.200 -0.100 -0.050

SCA-HM JWHESRAL & J145 iR A5 s SCA-HP S HEERAC & 1 Sl R e s SCA-F | g R IL & 7145 Fy AYPEIR 28 ; GCA-HP Sy — il & ) 5 2%
B GCA-MP hy—felie & 9145 2R L # G Fy -GCA 5 Fy ROPPIRER LS — JBEE 45 77 5 SCA-GCA SyHFBRIC & J1 5 — Bl & 15 Fy -HP Oy Fy A HRAR
RIGHIEHGF-MP 2 F R HRFI G PRI " FRRTE 0.05 /K EAHDCHE R, ™ FRTE 0.01 /KF EAOCHE
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