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Estimation of genetic parameters and heritability for yield and yield components
in tomato through generation mean analysis
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ABSTRACT

Tomato is an interesting vegetable crop and numerous genetic studies have been conducted to increase the efficiency
of tomato breeding strategies. Yield is an economically important trait and therefore improving yield is the main
focus in breeding projects. The selecting efficient breeding strategy needs comprehensive information about the
genetic controlling of interested traits. The aim of this study was to determine genetic parameters for yield and yield
component tomato through generation mean analysis. Generation mean analysis was conducted using six basic
generations (P4, P,, Fy, F,, BC;, BC,) derived from a cross between two lines (M110 and P110) of tomato. M110 and
P110 have a determinate and indeterminate growth habit respectively. Results showed that a simple additive
dominance model was adequate to explain variability among traits of interest. Non-additive gene effects were
predominant for all characters in this study. Broad sense heritability was calculated at over 50% for all traits while
narrow sense heritability was less than 50%. Therefore, direct selection for these traits might not be useful, and
recurrent selection procedures could increase the frequency of favorable alleles in breeding populations to enable the
selection and development of genotypes with superior plants.
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Table 1. Variance analysis for yield and yield component of tomato in six generations.
52 52 E g = £ 2
Source of df gé g: _ﬂgg _ﬂge% ‘Hﬁo 22 ‘;%
Variances =% = é g < g 4 g § 2 =z - E
E% EE Z% Z& = = e
Block 2 0.08™ 0.49™ 0.05™ 1.32™ 0.05™ 0.66™ 0.62™
Generation 5 1.67" 10.017 0.59" 8™ 1.96 477 5.11
Error 10 0.09 0.5 0.04 8.29 0.1 0.28 0.29
CV (%) - 19.67 20.36 21.01 15.63 16.98 25.55 26.25

o0 ) 90 Jlaiml s o lo goe Dol g o g pf DglaS oS Sy ks g s s
*, ** ns: Significant difference at 5%, 1% probability level, and non significant difference, respectively.
Sl o DS o pd g 6005 4z )0 et e Sily o 4 CV 5 8.0V df
df, S.0.V., and CV: Degree of freedom, source of variation, and coefficient of variance respectively.
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Table 2. Mean comparison for yield and yield component in six generations of tomato.

Character
- = 2 3= - - a =]
. 34 ¥ £y 58 _ ) E P
Generation L9 05~ S 2 8 nw [~ S~ =22
2 232 5 R 56 C ® 3
ef I3 2 327 22 3 3z
23 = S 9
g g z pe s
P; 21.44° 20.36° 3.05° 7.33% 557" 54.28% 51.44°
P, 4.4° 3.75° 1.39° 6.6° 1.73° 6.15° 5.21°
Fi 28.85% 27.73% 3.18° 7.63" 8.03° 234.23% 225.14*
F, 19.23% 18.23% 2.44% 8.25° 6.46° 69.63% 66.20™
BC; 32.96° 31.64° 4.03° 7.87° 7.1% 147.16* 141.66°
BC, 19.48° 18.01° 2.52% 9.13" 6.96" 82.81° 78.13%
LSDss, 11.24 10.88 0.96 5.21 2.52 111.86 107.86

W55 5l gire gl wo 0 O sl mhaw (o alie By i )l sl ke g o 4o
In each column means followed by similar letters are not significantly different at 5% probability level.
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Table 3. Individual scaling tests (+SE) for yield and yield component of tomato.

Traits - Scaling Test R -

Fruit weight with truss (g) -0.1+0.63™ -04£0.5™ 1.18%+-0.1™
Fruit weight without truss (g) 0.1£1.46™ -0.8+1.27™ -0.1£2.72™
Number of fruits per truss (n) o -0.2+0.34™ -0.4£0.95™
Number of flowers per truss (n) -0.78 £3.62™ -4.3£7.76"™ -3.81£11.79™
Mean fruit weight (g) 0.1£0.56™ 0.6+0.62"™ -0.1+1.1™
Yield with truss (g) 0.4£1.11™ -0.8+1.3™ 0.6+£2.04™
Yield without truss (g) 02+1.13™ -0.7£1.39™ 0.3+£2.08"™

(Sralb F o 5l eolannl b (5,845 650 Shae sl o ,Shae (Sisy Ol il o,e0 5 F Jgo

Table 4. Gene effects estimated from six parameter model for yield and yield component of tomato.

Trais S, s, Sn s & 4 %
Fruit weight with truss (g) 1 02; 001 f‘; %212 00432 Sm _%21 16m _%'%gm 0.49™
Fruit weight without truss (g) 207027 06?38; ) %%‘; Obg.;m _%‘égm B 11'.%21115 1.19™
Number of fruits per truss (n) 00352 00009; %632 0(5%286115 _%.0192115 _%.754: 1.73™
Number of flowers per truss (n) 802257 —1()%69"5 13677(; ) 12081 6n ) —11.2?;"5 _Sé?g " 0.59™
e — SW L A e
- S S vl
s R A A
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Genetic parameters where [m]= mean effect, [d]= additive, [h]= dominance, [i]= additive x additive, [j]= additive x dominance, [I]= dominance x dominance.
*, ** ns: Significant difference at 5%, 1% probability level and nonsignificant difference, respectively.
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Tabel 5. Estamites of genetic variance component and degree of dominance for yield and yield component of tomato.

Variance component

Character T, % GHD)  (Wd) VE VH VD
Fruit weight with truss (g) 0.25 0.74 1.41 6.5 0.02 0.04 0.02
Fruit weight without truss (g) 0.02 0.77 5.65 5.36 0.1 0.32 0.01
Number of fruits per truss (n) 0.44 0.62 0.7 7.44 0.02 0.01 0.02
Number of flowers per truss (n) 0.13 0.51 1.71 1.32 35 2.69 0.91
Mean fruit weight (g) 0.15 0.24 1 55 0.05 0.01 0.01
Yield with truss (g) 0 0.55 - 3.6 0.12 0.15 0
Yield without truss (g) 0 0.57 - 3.48 0.12 0.16 0

(2508 (S pducdlyg = (ol ax 50 Lawgie =VH/D wudle o =de Jame (il g =VE wudle S5 il g =VH (il 33l S5 uil g =VD G

(oya (S piydly =

a) VD= additive genetic variance, VH= dominance variance, VE= environmental component of variance, h/d= potence ratio, VH/D= average degree of

dominance, h?, = broad-sence heritability, h’,= narrow-sence heritability.
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