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Table 1. Analysis of variance for studied characteristics in tomato lines
Mean of Squares
Sov df Antioxidant . Total ; B-

capacity Flavonoid phenol Vit.C  Lycopene carotene %TA pH %TSS

Replication 2 0.04 0.17 2.12 1.29 0.04 0.01 0.06 00.0 0.08
Genotype 10 283.317 5240427 229517  49.02 4.44” 4.207 4.077 0.127 2.08”

Error 22 0.15 0.68 0.59 0.23 0.06 0.02 0.12 0.00 0.34
CV (%) 0.56 1.56 3.58 7.01 7.01 9.21 6.44 0.72 10.78

*, **: significant at p<0.05 and p<0.01 respectively. o0 ) 90 Jlaisl o (o lo g ol 5 4y i g

Continued Table 1. Analysis of variance for studied characteristics in tomato lines

Mean of Squares

SOV df Fruit Fruit L/D Number Thickness Fruit . :
TSS/TA length diameter fruit of Carpel  of pericarp firmness Fruit weight
Replication 2 0.02 2.61 3.52 0.00 0.39 0.41 0.31 61.67
Genotype 10 0.06 362.63 245.60 0.08™ 1.077 4.847 54,96 1506.85"
Error 22 0.01 6.49 9.09 0.00 0.13 0.33 0.34 26.32
CV (%) 11.14 5.60 7.18 5.78 14.72 10.15 4.98 10.73
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Table 2. Correlation of studied characteristics in tomato lines (G: genotype correlation & P: phenotype correlation)
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Flavonoid g ggg
Total phenol g 833 838"
. G 079" 048 061"
vit.C P 079" 048 060"
G 046 003 002 034
Lycopene P 046 003 002 033
G 020 014 005 008 0.70™
p- carotene P 020 014 005 008 0.70™
o%hTA G 062" 039 059 032 031 040
P 061" 038 059 032 030 040
H G 027 036 033 031 058 0.52 0.06
p P 027 036 033 030 057 052 0.07
0TS G 068" 014 028 033 025 036 0.797 004
P 061" 013 026 029 022 033 072" 0.05
TSS/TA G 021 071" 062" 009 022 030 0777 012 0.22
P 019 063 056 009 018 026 0.71™ 0.13 0.04
Frut length G 018 039 062" 055 017 044 0.27 010 024 0.19
P 018 039 061 055 017 043 027 010 024 0.16
Eruit diameter G 040 042 074" 042 027 053 0.707 008 0.73" 0.35 0.74™
P 040 041 073" 041 025 053 070" 0.08 066" 0.31 0.74
LD fruit G 019 008 005 033 009 001 041 022 051 010 059 0.09
P 019 008 004 032 008 00l 039 022 043 011 058 012
Numberof Carpel G 033 036 0637 014 008 027 053 047 058 022 032 080" 048
P 031 034 059 012 007 026 047 044 051 014 029 075 046
. . G 018 034 063 043 022 052 039 007 043 017 097" 0.86~ 0.42 0.57
Thickness of pericarp 5 178 033 062" 041 0.18 051 039 007 039 017 095~ 0.85™ 0.38 052
Eruit firmness G 012 042 033 049 048 057 031 000 034 018 014 016 039 018 0.08
P 012 042 033 049 048 056 031 000 032 016 014 015 037 017 008
Fruit weight G 032 047 075" 042 021 051 0.65 009 046 0.37 080" 100" 0.00 0.74” 091" 0.10
P 032 047 075 042 021 051 0.63° 0.08 058 033 0.80” 0.99” 0.02 0.69™ 0.88™ 0.10

*, **: significant at p<0.05 and p<0.01 respectively.
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Table 3. Stepwise regression analysis for fruit weight as the dependent variable and other characteristics as
independent variables in tomato lines

. Partial Standardized coefficient of coefficient of
Regression . Standard . : . . -
Phase regression t partial regression stepwise cumulative determination
parameters - error 2 L
coefficient coefficient determination for model
1 intercept - 49.87 561 -8.89" - - -
Fruit diameter 2.33 013  17.817 0.95 0.91 0.91
2 intercept - 68.99 992 -6.96" - - -
Fruit diameter 2.38 0.13 19.04™ 0.98 0.91 0.91
L/D fruit 15.33 6.74 2.28" 0.12 0.01 0.92
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Table 4. The direct and indirect effects of some characteristics on fruit weight based on genotypic correlation in tomato lines

Traits Total phenol ~ %TA  9%TSS Fruit _Fruit Number of Thick'ness of
length diameter Carpel pericarp
Total phenol 0.858 0.181 0.696 -3.552 0.872 -0.800 2.453 0.599
%TA 0.679 0.229  0.622 -3.701 0.955 -0.888 2.408 0.281
%TSS -0.232 -0.055  -2.579 3.794 -0.526 2.008 -3.038 -0.622
Fruit length -0.598 -0.166  -1.917 5.105 -1.317 1.780 -3.785 -0.740
Fruit diameter -0.454 -0.132  -0.821 4.073 -1.651 1.174 -2.771 -0.629
Number of Carpel -0.332 -0.098  -2.506 4.398 -0.938 2.066 -3.441 -0.634
Thickness of pericarp -0.559 -0.146  -2.080 5.129 -1.214 1.888 -3.767 -0.754

r: total correlation coefficients.
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Table 5. The direct and indirect effects of characteristics on fruit weight based on phenotypic correlation in tomato lines

. Total Fruit Fruit Number of Thickness of
Traits %TA . .
phenol length diameter Carpel pericarp
Total phenol 0.756 -0.228 0.621 -0.410 0.591 -0.697 0.599
%TA 0.598 -0.288 -0.555 -0.427 0.647 -0.774 0.281
Fruit length -0.204 0.069 -2.302 0.438 -0.356 1.749 -0.622
Fruit diameter -0.526 0.208 -1.711 0.589 -0.892 1.551 -0.740
Number of Carpel -0.399 0.166 0.733 0.470 -1.118 1.022 -0.629
Thickness of pericarp -0.293 0.124 -2.237 0.508 -0.635 1.800 -0.634

r: total correlation coefficients.
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ABSTRACT

To investigate the genotypic and phenotypic relationship between characteristics affecting tomato fruit
weights, eleven tomato lines were compared in a RCB design with three replications. The ANOVA
showed that the difference among lines was significant for all characteristics. There was a significant
phenotypic and genotypic correlations between fruit weight and most of the characteristics. The highest
amount of phenotypic and genotypic correlations were obtained between fruit diameter and weight. The
regression analysis showed the highest effect on the fruit weight was due to the fruit diameter and the
fruit length/diameter ratio which controls 92% of its variation. The path analysis on genotypic correlation
revealed the fruit length which, number of locules and total phenol had the greatest direct effects on the
fruit weight and fruit length which had indirect effect on fruit weight via percentage of total soluble
solids, fruit diameter, number of locules, total acidity, fruit length and diameter, number of locules and
fruit pericarp thickness. The path analysis of phenotypic correlation showed that the fruit pericarp
thickness, total phenol, fruit diameter had the greatest direct effects and fruit pericarp thickness had
indirect effect on fruit weight via fruit length and diameter and number of locules, respectively.
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