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ABSTRACT: Information of gene action governing the yield and its components is very crucial for
formulating sound breeding programmes. In order to generate this information for tomato lines, the
present investigation was carried out at Main Vegetable Research Station, Anand Agricultural University
(AAU), Anand during kharif-rabi 2022-23. The experimental material comprised of six families developed
from ten diverse lines. Each family is composed of six generations viz., P1, P2, F1, F2, B1& B2 evaluated with
three replications in compact family block p;design (CFBD) to perform generation mean analysis. Results
of simple scaling tests and joint scaling tests revealed adequacy of three parameter model in one out of
eighty-four possible cases and adequacy of six parameter model in eighty two out of eighty-four possible

Keywords: Tomato, Generation mean analysis, Scaling test, Gene action, Gene interaction.

INTRODUCTION

Tomato is the world’s second-most widely cultivated
vegetable crop trailing potato. Total area under tomato
cultivation in the world was 5.05 million hectares, with
production of 186 million tonnes and the average
productivity of 37.0 tonnes/ha in 2020. China stands
first in the major tomato growing countries followed by
India, Turkey, Egypt, Iran, USA, Mexico, Italy, Brazil
and Spain (Anonymous, 2020). Tomato [(Solanum
lycopersicum L.), (2n = 20x = 24)] is self-pollinated,
day-neutral, extensively cultivated and globally
consumed vegetable crop in world (Sikder et al., 2013).
As yield is not simply an inherited trait, many genes’
action and interaction determine inheritance and
potential yield. Many vyield attributing characters have
positive and/or negative association, it is very hard to
isolate line possessing all desirable traits. Hence,
estimation of components of gene action and genetic
variance is very essential to formulate robust breeding
programmes. Knowledge of the nature and magnitude
of gene effects controlling inheritance of yield and its
attributing traits would aid in the choice of efficient
breeding methods, ultimately aid in accelerating the
pace of its genetic improvement and breaking the yield
barriers. Most of the yield attributing traits generally
show continuous variation and they are influenced by
environment (Lecomte et al., 2004).
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Amount of genetic variability present in the breeding
material and knowledge of genetic control of
commercial traits is very crucial for breeding
programmes in order to isolate improved cultivars and
hybrids through proper breeding methodology. Even
though tomato is self-pollinated crop, easy
emasculation, better pollen dispersal, profuse flowering
and higher seed multiplication ratio lead to better
adoption and commercialization of hybrids (Damor et
al., 2021). Considerable important work has been done
in this crop, but better information in the genetics of
fruit yield, yield attributing traits and quality parameters
of this crop, grown in middle Gujarat agro-climatic
condition is still needed.

Generation mean analysis (Mather and Jinks 1982) is a
useful tool for determining the nature of gene effects
(additive, dominance and their digenic interaction)
involved in the expression of traits such as yield and its
associated traits. The scaling test examines generation
means to determine presence or absence of epistatis as
well as complementary (additive x additive) or
duplicate (additive x dominance) and (dominance X
dominance) interaction at digenic level. The present
study was carried out to study the nature of gene action
involved for the inheritance of yield and associated
traits in six tomato crosses.
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MATERIAL AND METHODS

The six generations of six crosses (2012/TODVAR-1 x
AVTOV 1007, GAT-5 x 2015/TOLCV RES-1,
2014/TODVAR-5 x AVTOV 1002, 2016/TODVAR-12
x AVTOV 1005, 2017/TODVAR-8 x 2015/TOLCV
RES-1, 2017/TODVAR-8 x 2015/TOLCV RES-4)
comprising of Py, P2, F1, Fo, B1 and B, were developed
from ten diverse parents viz., 2012/TODVAR-1,
AVTOV 1007, GAT-5, 2015/TOLCV RES-1,
2014/TODVAR-5, AVTOV 1002, 2016/TODVAR-12,
AVTOV 1005, 2017/TODVAR-8 and 2015/TOLCV
RES-4. The crosses were made in kharif-rabi 2020-21
and 2021-22 and evaluation of the experimental
material was done during kharif-rabi 2022-23.

Field Experiment. The six generations of these six
crosses were raised in Compact Family Block Design
(CFBD) at Main Vegetable Research Station (MVRS),
Anand Agricultural University (AAU), Anand during
kharif-rabi 2022-23 with three replications. An
individual replication had six families as blocks and
each block consisted of one row of each Py, P, and Fy
generation, four rows of each F, generation and two
rows of each B; and B,. 25 days old seedling then
transplanted to well-prepared field keeping inter and
intra-row spacing of 90 x 45 cm. The observations for
different characters were recorded on randomly selected
plants from each experimental unit from each
replication. Observations were recorded on five plants
each for P1, P, and F1, on twenty plants for F, and on
ten plants for B; and B, respectively.

RESULTS AND DISCUSSION

Analysis of variance between the family comparison
depicted significant differences among the families for
all the traits. For estimation of components of gene
effect, Simple Scaling Tests (Hayman and Mather,
1955) were applied. The non-significance test of all the
Simple Scaling Tests suggest adequacy of additive
dominance model; hence, principle gene effects i.e.
additive and dominance were estimated as suggested by
Jinks and Jones (1958) three parameters model (m, d
and h). For the families and characters, wherein any of
the Simple Scaling Test was significant, six parameters
model (m, d, h, i, j and I) as suggested by Hayman
(1958) was applied to partition the gene effect into
epistatic components including principle gene effects.
However, for confirmation of adequacy of additive
dominance model, and to realize presence of higher
order interallelic interactions, Joint Scaling Test as
suggested by Cavalli (1952) was also applied. Further,
the results were confirmed by significance of y2 test.
The opposite sign of [h] and [I] indicated duplicate gene
interaction. While, equal sign of [h] and [I] indicated
complimentary gene interaction.

Days to Flowering. Additive dominance model was
found to be inadequate since estimates of individual
simple scaling tests, A, B, C and D found significant for
the all six families except, family 1l and V1. In family Il
and VI scales A and D found significant. Further,
presence of higher order epistasis was indicated and
confirmed by significance of ¥? test value of joint
scaling test, which indicated inadequacy of the additive-
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dominance model in all the six families for days to first
flowering.  Significant additive and dominance
components of gene action were reported for the
families 1, 11, 11l and 1V indicating importance of both
components. While, in family 1V, additive component
was found significant. All the families except, family |
possessed significant estimates of additive x additive [i]
and additive x dominance [j] type of epistatic gene
interaction. Dominance x dominance [l] epistatic
interaction found significant for all the families. The
results were in accordance with the findings of Damor
et al. (2021).

Branches per Plant. Additive dominance model found
inadequate since simple scaling tests, A and D found
significant in family I, B in family 11, A and B in family
11, A'in family 1V, C and in family V and B and C in
family VI. Further the results were confirmed by
significance of 2 test for all families. Additive
component of gene action was recorded significant for
family 111 and IV; whereas dominance component was
significant for family | and V. Additive x additive [i]
type of epistatis found significant in family I, VV and VI.
While, additive x dominance [j] interaction reported
significant in family 1l and IV. Dominance x
dominance [I] type of epistatic interaction found
significant in family I, I, 11l and VI. From the signs of
[h] and [I], complimentary epistatis reported for
branches per plant except, in family 1. Duplicate
epistatis reported in family 1 was in accordance with
findings of Das et al. (2020) who reported both
duplicate and complementary type of epistatis. Analysis
contradicted the findings of Parida et al. (2021); Kumar
and Srivastava (2021) who reported adequacy additive
dominance for the inheritance of branches per plant.
Plant Height. For plant height, simple additive
dominance was found inadequate as scaling testes were
found significant in all families. Significance of y? test
value from the joint scaling for all families confirmed
the results. Significance of additive component of gene
action was reported for family I, 1l and Ill; whereas
only family | exhibited significant estimate of
dominance component. Predominant role principal
component of gene action (i.e. additive and dominant)
recorded in family I. Additive x additive [i] type of
epistatic interaction found significant in family | and
I1l. Additive x dominance [j] interaction was found
significant only in family Il; whereas higher estimates
of dominance x dominance [I] epistatis gene interaction
reported in in family IV and V which indicates role of
non additive gene effects. Complementary epistatis was
reported to govern the traits in all families except
family 1. The results were in accordance with the study
of Negi et al. (2013).

Fruit Length. Significant values of individual scaling
tests were reported for fruit length in all families.
Further, it is supported by significance of y? test values.
Significant values for additive genetic component were
observed for all families under study for fruit length.
While, significant estimates of dominance component
were reported in family 1lIl and V. Significant
estimates of additive x additive [i] and dominance x
dominance [I] were reported in family | with higher
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magnitude of dominance x dominance [l] inter allelic
gene interaction. On the other hand, additive [I] gene
action with additive x dominance [j] epistatis
interaction was reported in family Il. In family 111 and
IV, both principle gene action components with all
three epistatis interaction viz. additive x additive [i],
additive x dominance [j], dominance x dominance [I]
with higher magnitude of dominance x dominance [I]
type of gene interaction found to govern the fruit
length. Four out of six families (viz. I, Il, 11l and 1V)
showed duplicate type of gene interaction indicating
complex inheritance of fruit length. Magnitude of all
type epistatis was higher in all families, which governs
the character fruit length. Importance of additive gene
effect and duplicate epistatis were in accordance with
the findings of Chauhan et al. (2019).

Fruit Girth. Additive dominance model was found to
be inadequate since individual scaling tests had
significant estimates for the fruit girth. It was further
supported by ¥ test value of joint scaling test at three
degree of freedom for all families under study.
Significant estimates of additive gene effect were
reported for family II, 11l and V; whereas family 1, Ill
and 1V exhibited significant estimates of dominance
gene effect for the trait under study. Family | possessed
significant estimate of additive x additive [i] type of
gene interaction along with significant dominance gene
effect. Additive gene effect along with additive x
dominance [j] epistatis interaction found to govern the
character in family Il. All three types of epistatis gene
interactions (viz. additive x additive [i], additive x
dominance [j], dominance x dominance [I]) were found
significant along with significant in families 111 and 1V;
however, family Il also exhibited significant estimate
of dominance component of principle gene effect. In
family 1V, dominance gene effect with additive x
dominance [j] found significant. Only additive x
dominance [j] gene interaction reported significant in
family VI. All families except, family Il had opposite
signs of [h] and [I] stating presence of duplicate type of
gene interaction. The findings were partially in
accordance with Patel et al. (2010).

Average Fruit Weight. Significant estimates of the
individual simple scaling test as well as significance of
2 test value from joint scaling test revealed presence of
digenic interaction in the all six families under study.
Significant estimates of principle gene effect
components i.e. additive and dominance components
were reported only in family I and VI but in negative
direction. Family | and VI exhibited significant
estimates of additive x additive [i] and dominance x
dominance [l] epistatic interaction with estimates of
dominance x dominance [l] in positive direction
revealing preponderance of non-additive gene action in
the inheritance of average fruit weight in these families.
Additive x dominance [j] gene interaction was found
significant in family 1l and Il along with significant
dominance x dominance [I] interaction in family IIl.
Family IV and V epistatis interaction additive x
additive [i] and dominance x dominance [I] with higher
estimates of dominance x dominance [I] interaction.
Here, both duplicate (4 families) and complimentary (2
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families) gene interaction reported in the analysis of
this trait. ~ Similar findings with more prominent
dominance gene effects were reported by Patel et al.
(2010); Chauhan et al. (2019). Duplicate epistatis for
this trait was also reported by Mawasid et al. (2019);
Kumar and Srivastava (2021); Parida et al. (2021).
Pericarp Thickness. The failure of additive-dominance
model was observed due to significance of scaling tests
in all the families. The ? test value of joint scaling tests
were significant for the all families under study.
Significant additive gene effect was recorded for family
V only; whereas significant estimates of dominant gene
effect were recorded in family IV, V and VI. Only
additive x dominance [j] and dominance x dominance
[11 gene interaction was found significant in family |
and 111, respectively. While, heterozygous [additive x
dominance] inter allelic interaction along with
dominance x dominance [I] found significant in family
I1. All three types of intergenic interactions viz. additive
x additive [i], additive x dominance [j] and dominance
x dominance [l] were found significant in families 1V
and V. Significant additive x additive [i] and additive x
dominance [j] epistatic interactions were reported for
the family V1. Duplicate type of epistatis was observed
in all the families except, family 1, as [h] and [I] had
opposites sign which reveals complex inheritance for
the character under study.

Fruit Yield per Plant. Inadequacy of additive
dominance to explain the inheritance of fruit yield per
plant was revealed by significance of individual scaling
test for all the families. The outcomes were supported
by significance of y? test values from the joint scaling
test for all families. This revealed presence of digenic
interaction for the character under study. Significant
estimates of both additive and dominance gene action
components were found for the families IV, V and VI.
Although, significant value of dominance gene action
was reported for family Il1. Only additive x dominance
[i] and dominance x dominance [I] epistatis interaction
found significant in family Il and Ill, respectively.
Additive x dominance [j] and dominance x dominance
[1] type of epistatis interactions were found significant
in family VI and V, along with significant dominance x
dominance [I] interaction in family V. Significant
estimate of dominance x dominance [I] interaction
component with higher magnitude was reported in
family VI. Duplicate type of epistatis was reported in
all families. Similar findings with presence of non-
allelic interaction along with were reported by Patel et
al. (2010) reported higher non additive gene action
comparable to additive gene actions responsible for
fruit yield per plant. Duplicate epistatis for this trait was
reported by Chauhan et al. (2019); Parida et al. (2021).
Locules per Fruit. The estimates of the individual
simple scaling tests as well as x? test value of joint
scaling test were significant for all the families under
the study. Both additive and dominance components of
gene action were found significant for the family I, 11l
and IV. While, additive gene action found significant in
family V and dominance gene action in family VI. All
three types of gene interaction viz. additive x additive
[i], additive x dominance [j] and dominance x
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dominance [I] were found significant I, Ill, IV and VI.
Significance of additive x additive [i] gene interaction
was found significant in family 1l and additive x
additive [i] and additive x dominance [j] in family V.
Duplicate type of epistatis reported in families I, 11, IV
and VI; while complimentary epistatis recorded for
families 111 and IV. Higher magnitude of dominance x
dominance [l] gene interaction recorded for families I,
Il and 1V indicating role of non-additive effects for
inheritance of this trait. Due to presence of non-allelic
interaction selection should be postponed to later
generations.

Lycopene Content. The individual estimates of simple
scaling tests as well as 2 test value of the joint scaling
test indicated the non-adequacy of additive-dominance
model due to significance of individual scaling tests for
all six families. Significant estimates of additive gene
effect were reported in family | and Ill; while
significant dominance gene effect was reported in
family 111 only. Significant additive x dominance [j]
and dominance x dominance [l] type of epistatis
interaction were reported in family I, 1l, V and VI.
Whereas, significant dominance x dominance [l] and
additive x dominance [j] epistatic interactions were
found in family 11l and IV, respectively. Duplicate
epistatis reported in the family I, llIl, IV and VI;
whereas complimentary epistatis reported in the family
Il and V. Higher magnitude of dominance gene effect
with additive x additive [i] type of gene interaction
reveals the role of both fixable and non-fixable gene
effects. Higher magnitude of dominance x dominance
[1] gene interaction was profound in family Il and V.
Similar findings were reported by Kumar and
Srivastava (2017).

Total Soluble Solids. Additive and dominance model
was inadequate for all the six families, as significant
values of individual scaling tests were reported for
seeds per fruit. In addition of this, significant estimates
of 2 test of joint scaling test indicated presence of non-
allelic interactions. Significant values of dominance
gene effect as well as dominance x dominance [l],
additive x additive [i] and additive x dominance [j]
gene interaction effect was reported in family I. All six
parameters in family Il found significant, revealing the
predominant role of dominance, additive genetic effects
and additive x dominance [j], dominance x dominance
[1] and additive x additive [i] type of epistasis gene
interaction in the expression of the trait under study.
Significant additive and dominant gene effects along
with significant additive x additive [i] and dominance x
dominance [lI] interactions was reported in family Il
and V with higher magnitude of dominance x
dominance [l] interaction. However, additive gene
effect coupled with additive x dominance [j] and
dominance x dominance [I] interaction found to govern
the character in family IV. Duplicate type of gene
interaction in five out of six families. The similar
findings were reported by Kumar and Srivastava
(2017).

Moisture Content. Additive dominance was found
inadequate to explain since the values of individual
scaling tests were found significant for all families

Prajapati etal.,

Biological Forum — An International Journal

along with significant estimates of yx? test value.
Significant estimates of additive gene effect were
reported for family | and II; whereas significant
dominance effect was reported in family I11. Significant
additive effect along with significant additive x
dominance [j] interaction epistatis reported in family 1.
In family I, significant additive gene effect along with
all three types of gene interaction viz. additive x
additive [i], additive x dominance [j] and dominance x
dominance [I] found significant with higher magnitude
of additive x additive [i] type of interaction revealing.
Significant dominance effect coupled with significant
additive x additive [i] and dominance x dominance [I]
type of gene interaction reported in family 111. Whereas,
only significant dominance X dominance [I] and
additive x additive [i] gene interactions were reported
in family IV and V, respectively. Only mean value was
found significant in family VI and other parameters
were found non-significant due to difference in
comparable environmental or difference in fertility and
viability. Abundance of inter genic interactions
suggests postponement of the selection for the character
under study.

1000 Seed Weight. Significance estimates of individual
simple scaling tests revealed inadequacy of additive
dominance model to explain inheritance of 1000 seed
weight. The results of simple scaling test were
confirmed by significance of y? test value of joint
scaling test except, family VI. Even though, scale C
found significant in family VI, non-significant y? test
was reported. This lack of congruence may be due to
differential fertility and viability of individuals of
different segregating generations or may be due to
sampling error. Significant estimates of additive gene
effect were reported in all six families under study.
Whereas, significant estimates of dominance gene
effects were reported for the family IV and VI. In
family I, only additive x dominance [j] gene interaction
found significant. All three epistatic interactions viz.
additive x additive [i], additive x dominance [j] and
dominance x dominance [l] along with significant
additive gene effect reported in family Il and V. In
family 11, additive x dominance [j] and dominance x
dominance [I] epistatis interaction were found
significant. In family 1V, significant additive x additive
[i] and additive x dominance [j] were reported along
with significant principle gene effects. From the sign of
[h] and [I], duplicate epistatis depicted to govern the
character in all the families except, family Ill. The
findings were partially in accordance with Damor et al.
(2021) as they also recorded importance inter allelic
interactions.

Seed to Pulp Ratio. Additive-dominance model found
inadequate to explain the inheritance of this novel
character since, estimates of simple scaling test were
found significant for all the families except, family 1l
and also confirmed by significance of y? test for these
families. Adequacy of additive-dominance model of
family 1l confirmed by non-significant value of ? test
of joint scaling test for this family. Family | exhibited
significant value of additive x dominance [j] type of
inter allelic interaction. Significant and higher value of
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dominance component of gene action along with
significant additive x additive [i] and additive x
dominance [j] gene interaction was reported in family
I11. While, all six parameters of generation mean were
found significant for family IV. Significant principle

and additive x additive [i], additive x dominance [j] and
dominance x dominance [I] reported for families V and
VI, respectively. Four out of six families possessed
opposite signs of [h] and [I] components indicating
prevalence of duplicate gene interaction; whereas

gene effect components viz. additive and dominance complimentary gene interaction reported for the
along with significant additive x dominance [j] and remaining two families.
dominance x dominance [I] epistatis gene interaction
Table 1: Analysis of variance of generation means in six families of tomato for characters under study.
Mean sum of square
Degree of . Average : o
Source freedom Days _to Branches per Plant height Fruit Fruit girth fruit Pe_rlcarp Fruit yield
flowering plant Length weight thickness per plant
Analysis of variance between families
Replication 2 212 0.01 45.04 0.10 0.01 1.019 0.003 0.37
Families 5 17.77% 1.04** 2288.62** 0.21* 1.072*%* 32.29%* 0.681* 3.33**
Error 10 0.65 0.13 16.05 0.03 0.15 3.65 0.009 0.59
Degree of Mean sum of square
Source Locules per Lycopene Total soluble . . .
freedom fruit content solids (TSS) Moisture content 1000 seed weight Seed to pulp ratio
Analysis of variance between families
Replication 2 0.069 0.000* 0.032* 1.95%* 0.123** 0.001*
Families 5 1.21%* 0.015** 0.958** 5.13** 0.275** 0.027**
Error 10 0.018 0.000 0.003 0.32 0.005 0.000
Table 2: Estimates of simple scaling test and gene effects for characters under study.
Gene effect
. y*at3 Three Gene
Family Scaling Test d.f. parameter Six Parameter Model action
Model
A [ B [ ¢ [ b ] [m[d[h] m [ d [ h i i [
Days to flowering
I 9207 | BT | o e | S376%F | 163.38%* | - | - | - | 45017 | -4.00%* | 14.00%* 7.53 -1.23 8.39** c
1] 1053+ | 200 -3.20 4.67* 45.63** - | - | - | 4300%* | -9.00%* | -17.20%* | -9.33* | -426* | 21.86** D
] 17 410** -8.86%% | 15.40%* | 3.43*% 127.37% | - | - | - | 4336* | 11.83** | -1563** | -6.86% | 13.13** -1.66 C
v 19.60** | 10.93** | 20.40%* | -507** | 18156** | - | - | - | 46.11** -1.63 -1.10 1013 | 433> | é?** C
Sk - Sk Hk Kk _ _ _ ek *k _ ek - ek ek
\Y 9.33 9333+ | 1453 14.27 319.17 45.46 10.67 34.73 2g5g%s | 1633 4253 D
R | _ ek ek _ _ _ Kk _ ek _ - ~ kek ek
Y 17.00% 0.07 5.00 6.03 105.06 46.00 6.96 2.96 12,06+ | 846 29.13 D
Branches per plant
I -4.13* | -3.66** | -0.86 346 | 187.09** | - [ - [ - [ 13.18* 0.83 -4.26%* | -6.93* | -0.23 14.73** D
1 -5.00%* | -0.60 | -6.46** | -0.43 36.56** - | - | - | 12.55* 0.53 2.66 0.86 2.20%% | 4.73** C
1 -4.20% | -533** | -7.13** 1.20 22.97** - | -] -] 12.85* 1.76* 0.59 -2.40 0.56 11.93** C
v 0.53 -3.33* | 266 0.06 13.82** - -1 -1 1266 [ 153* 1.73 -0.13 1.93** 2.93 C
v -0.53 046 | -4.46* | -173* | 13.42** - | -] -] 11.68* 0.30 5.19%* 3.46* -0.03 2.46 C
VI -1.40 | -526* | -7.26** [ -0.30 61.53** 13.05 0.39 2.33 0.59** 1.93 6.06** [
Plant height
I -6.14 | 23.46** | -59.55 | -38.43*% 8.54% S| | -] 17238 | s cgs | 18371 | 76.87** | -14.80 -94.19 D
1 2899% |, 4{ o 7957** -4.76 16.94** - | - | - | 147.74% 1.91* 33.06 9.53** 6.22 60.91 C
v 57_1'3** -40.10% 802'5** 8.49 16.55** - | - | - | 15167 | -123 7.57 -16.98 -8.51 114.22* C
\% s03a%x | 2037 | o7 4gee | 341 10.53* - | - | - | 10028 | -8.03 35.23 6.83 -15.01 63.81 C
\ 42_é1** 45_2'7** 791'6** 451 31.72%* - | -] - | 111.88* 476 14.77 -9.02 1.18 97.21** C
Fruit length
I -1.38 -0.18 3.22% 2.39%* 11.22* -1 -1 - 9.60** | -127* [ -2.10 -4.78* | -6.03 6.35* D
1 3.64** -0.98 -0.34 -1.50 12.18* -1 -1 - 8.50** | 2.02** 3.78 3.00 2.31** | 567 D
] -6.14%% | -4.26%* 1.36 5.88** | 159.52%* | - | - | - 937 | | coun | 1008 | 1176% | 0.9z | 2216* D
v 3.20%* | -4.13** | 8.48** 46 | 33475* | - [ - | - | 1054* | 207* | -576** | -9.31** | 3.71** | 10.15** D
Vv 6.50** -0.56 9.20** | 1.63* [ 244.92** | - [ - [ - 9.77** | 2.68** | -1.84 -3.26%* | 353** | -2.68 [
Vi 8.06** | 3.50%* | 12.25%* 0.34 280.80** | - | - | - 9.86** | 1.05* 0.78 069 | 227 | ooe c
Fruit girth
1 0.23 -0.85 8.40** | 451* [ 4907* | - [ - [ - [1771* | -090 [ -631** | -9.02** | 054 9.65** D
1 -0.72 | -5.28** | -7.18** -0.59 20.69** | - [ - | - | 14.00%* | 2.13* 1.97 1.17 2.28* 4.82 [
1 10_1;2** -1.52 1.91 6.93%* | 24524** | - | - - 16.42%* 4.76** ) 4'3'3** 13'5;6** 4 4;1** 25.81** D
v 2.76* | -4.04** | -5.83** -2.27 2071 | - [ - | - [ 1306 | 111 7.65%* 454 3.40** | -3.25 D
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Vv [ 567 [ -783** | 314 [ 265% [ 92400 [ - [ - [ - [ 1605 [ 553** [ -273 [ -530** [ 6.75** | 7.46** D
VI | 383 [ -102 | 416 | o067 | 2105 | - | - [ - [1636* | 022 | 250 | -135 | 243* [ -145 D
Average fruit weight
1 -4.41 -3.16 9.66* 8.62** | 19.09** | - | - - | 38.37** | -2.94% | -138* | -1.72** | -6.22 | 24.82** D
1 12.29** | -4.27 9.92 0.95 12.83* - |- - | 4461** | 462 -1.09 -1.90 8.28** | -6.10 C
1l 18.00** 3.84 24.68** 1.41 56.12*%* [ - | - - | 4555** | 3.5 8.42 -2.83 7.07** | -19.00* D

- - - *k ke - - - ke - - N *x
v 2100% | 28,915 | 2477+ | 1261 46.69 43.33 2.85 6.55 o5 pgxe | 391 | 75.24 D
\Y; 9.94% | 4_é5** 22.5;9** 6.00 41.55%* | - | - - 45.22%* | -0.24 12.03 12_60** 750 | 46.90%* C
\ 1 4‘7'8** 11‘48** 219 | 12.04% | 3291% | - | - - | 4341** | -353* 19_3:0** ) 4_68** -1.65 | 50.35** D
Pericarp thickness
1 -1.04% | 046 -0.45 0.06 9.72% - - 5.28%* 0.20 0.30 012 |, 7'5** 0.70 C
1 1.94** | 0.23 1.65% | -0.26 | 27.40** - - 5.58%* 0.37 0.11 0.53 0.85%* | -2.71** D
11 0.49 [ 1.35** [ 1.19* | -0.32 | 18.36** - - 537 | -0.22 0.87 0.64 -0.42 -0.24* D
v 1.92** | 0.46 044 | 4'1** 24.28** - - 3.86%* | -044 | 3.07* | 2.82* | 073* | -521** D
B N - ok Hek _ _ Heke Hk _ s _ * Kk Kk
Vv 103+ | 312%+ | 250%+ | 082 51.00 5.02 0.74 1.73 1.64 1.04 5.79 D
ok N - - Hoke _ _ Hk ~ Heke s Kk R
VI 1.79 160 | 168+ | 0oaxx | 3199 5.11 060 | 3.27 1.88 1.70 2.07 D
Fruit yield per plant
1 3.61 -0.09 [ 9.00% | 274 10.20* - - 9.78** 1.34 -3.03 -5.48 1.85 1.96 D
1 5.39* | -0.09 5.22 -0.03 9.12* - - 9.49%* 1.63 1.67 0.07 2.74** | 537 D
1 445% | 370%* | 552% | -131 | 14.32** - - 8.43%* 0.93 6.46%* 2.63 037 | 10 7'9** D
- - - *k - - *k - s *k - ~
v 3.00 261 | S poux | gppex | 2384 6.77 5 7pws | 1159 7.14 2815 6.75 D
v -1.63 8‘5'3** 9.14%* | 9.67** | 92,04%* - - | 13.89%* | 2.93** 11_7'3** 19_3' g | 344 | 29517 D
VI 6.19%* | 356% | 6.21* | -1.76 | 14.13** - - 8.81** | 3.16%* | 6.22* 353 131 | 4o 2'9** D
Locules per fruit
1 -0.86* | 46** 2.33** | 280 | 115.08** - - 413** | 1.00%* | -4.56** | -559** | 0.76** | 8.86** D
1 0.60 -0.33 | 1.73* | 0.73* 11.51* - - 4.20%* 0.33 -0.06 -1.46* 0.46 1.19
B Fk - - *k - - *k B Kk Kok - Kk
1 100%+ | 266 Lag+* | 146%+ | 9861 3.71 076+ | 396 2.93 1ogxx | 440 c
v 086* | | 5'3** 4.80%* | 2.73%* | 86.74%* - - 6.33** | 053* | -3.20** | -546%* | 1.20%* | 6.13** D
\Y -0.46 | 1.26%* | 2.66** | 0.93** | 27.91** - - 490 | 46** 0.59 -1.86%** 0.8'6** 1.06 c
\ 113 | 226* | 100 | 26** 31.41%* - - 468* | -0.23 | 3.80** | 240** | -0.56* | -5.80** D
Lycopene content
1 0.22** | 0.55** | 0.75** | -0.01 | 375.00** | - - - 0.45%* 0.2_2** 0.05 0.02 0.1'6** -0.80** D
1" 0.36** 0.02 | -0.13* | 0.07 62.22%* - - - 0.53** 0.01 0.14 -0.14 0.1'6** 0.43** c
Fk Hk HKk - Kk _ _ _ ek - *k *k = ~ *k
1 0.35 0.34 0.27 021+ | 8819 0.36 0,08+ | 054 0.42 0.00 1.11 D
v 017 | 1'2** 0.00 -0.02 | 37.70%* - - - 0.36** 0.02 0.13 0.05 | 0.14** | -0.11 D
\Y 0. 4'1** 0.1_9** 0.3:3** 0.13* | 63.65** - - - 0.47%* 0.01 0.06 -0.27 | -0.11* | 0.88** c
\ 001 | 4 2'1** -0.20* | 0.01 28.14** - - - 0.43** | -0.02 -0.03 -0.02 | 0.09** | 0.25* D
Total soluble solids
1 151%s | 013 0.43 | 0.90** | 52.83** - - - 5.08** 010 | 5 ppun | 1g1% | ggows | 319% D
1" 207 | 0.76* | 152 | 6'5** 111.80%* | - - - 420%% | 1,04%% | 121%* | 1.31** | 0.65** | -4.15** D
1 1.1_1** 1_3'2** 050 | 1.47** | 63.73** - - - 443* | 0.34* 2'3'1** 2'9;3** 0.10 5.39%* D
v 043* | 4'6** 1.2;9** 0.36 | 131.19** | - - - 3.43* | 0.78** | -0.03 -0.73 | 1.45%* | 2.76%* D
\Y 3_0'1** 2_7'7** 4.2;3** 0.76** | 250.01** | - - - 4.06** | 0.65** | 0.12 1'5'2** 012 | 7.31%* c
- - - Hk Hk _ _ _ *k - - - *k
Vi 2.10%* | 223w | 13~ | 16O | 9882 382" | g ogrx | 360w | 3oger | 006 | 754 P
Moisture content
1 7. 413** 0.17 -5.34 0.96 15.27** - - - 90.52%* 3.2'8** -452 -1.93 3_8'1** 9.22 D
_ "~ *x _ _ _ *x ~ *k *k ~ -
1 3.13 3.35 245 | 4 jmus | 16.99 91.11 0.75 | 7.84 8.94 010 | 1oy D
v 5_9'5** 6. 413** 7.35** 2.53 20.61** - - 9157** | 0.49 -4.55 -5.06 024 | 17.47** D
Vv -3.71* | -1.46 | -457 0.30 5.87 - - 91.26** | -0.14 -3.26 061 | -1.12 5.80 D
\ 4_5'0** -2.42 7.25** -0.15 | 15.27** - - 91.11** | -0.44 -0.58 0.30 -1.03 6.62 D
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Contd.

) . Gene effect Gene
2
Famil Scaling Test ldaft?’ Three parameter Model | Six Parameter Model actio
Y A | B [ ¢ [ b * M | d h | m [ d [ h [ i [ j [ 1 n
1000 seed weight
* * * - -
| -0.58 2&“ 1'16 -0.04 | 50.74%* 3'12 0.61* | 045 0.09 1.36* | -1.64 D
* *
B o B - B *
n 100* | 031 | 135 | 1.06 | 54.58%* 373% 1 g79% | 108 | 213« | o70% | 2% D
* * * *
B - * K * * Sk
] 033 | 3.96% | 299* | 031 143,;11 3'26 1&0 0.16 -0.63 2'1*4 4'2*6 C
* *
* * 3 B
v | -0s54 | 0g2 | 3307 | 146 1 5030k 485 | 1sgx | 301x | -202% | -0.73¢ | 254 D
*
N 4.05% .
\Y; 1.23* | 0.75 1.86 | 1.17* | 23.02** . -0.59* | -1.83 2.35% | 099* | 2.83* D
* *
* *
Vi 062 | -007 | -161* | -045 5.01 3.53 0e0% | 022 0.91 0.27 0.20 D
Pulp to seed ratio
* *
| 017 | 003 | o012 | -004 | 1017 042* 1 903 | 017 | o008 | 006* | -003 | cC
I 007 | 001 | 001 | 003 359 | 0677 | 0ls* 052 0.68* | 011" | 505 | 007 | 003 | 016 D
* B * * * B B s
mo | 02 | ggse | 04T OATE 6h pm 062" 1 000 | 020% | o03s% | 018" | o209 D
* * *
B * * * * - - - - *
v | o7re | 02 | gqp | 0307 | 27490 059" | g28« | 049* | 0.60% | 0a4e* | 110 D
* * * * *
- - * * * *
Y 007 | 044* | 028* | 004 | 87.05** O'EO O'il 0.11 -0.08 O'ES 0'15 c
* *
N * * * *
Vi 008 | 047 | 016 | 011* | 9437 0.54% 10247 1 403 | .goox | 0277 | 061 D
*
Note: ‘- ‘indicates non-significant values for scaling tests and/or ANOVA for particular character of particular family, C-Complementary and D-Duplicate gene
action.
CONCLUSIONS Tomato (Solanum lycopersicum L.) Population.

The present investigation revealed that main effects
viz., additive and dominance along with additive x
additive (i), additive x dominance (j) and dominance x
dominance (I) were present at more or less extent
indicating the importance of these interactions for the
inheritance of the various traits. The result of epistatic
gene effects for fruit yield and its related traits in
different cross combinations revealed that recurrent
selection and bi-parental mating between desirable
segregants followed by selection would be profitable
for development of desirable hybrids/lines/varieties.

FUTURE SCOPE

The segregating material can be advanced in order to produce
advanced lines with superior traits. They can be employed
further in breeding programmes.
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