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Abstract: Twenty three tomato (Lycopersicon esculentum Mill.) genotypes were evaluated to estimate
variability, heritability and genetic advance in fruit yield and yield components at Bako Agricultural Research
Center (Western Ethiopia). The experiment was conducted using a randomized complete block design with three
replications. Significant genotypic variability among the test genotypes was observed for all traits studied.
Higher values of phenotypic coefficients of variation and genotypic coefficients of varation were observed
for fruits per plant, seeds per fruit, flowers per cluster, unmarketable fruit yield per plot, fruit clusters per plant
and plant height indicating the existence of higher magnitude of variability among the test genotypes for
effective selection m respect of the above characters. Higher henitability estimates values were recorded for
fruits per plant, days to maturity, nodes on the main stem, flowers per cluster, plant height, shape index, days
to flowering, seeds per fruit, frut diameter and fruit clusters per plant, indicating these traits were less
influenced by environmental factors and selection for them is fairly easy. Higher values of expected genetic
advance as per cent of mean was recorded for fruits per plant, seeds per fiuit, flowers per cluster, plant height,
fruit clusters per plant, nodes on the main stem, shape mdex, yield per plant and fruit diameter, indicating that
selection would be more useful to improve these traits. High heritability values coupled with high genetic
advance were observed m respect of seeds per fruit, fruits per plant, plant height and fruit clusters per plant,
indicating selection for these traits would be most likely effective in tomato improvement.
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INTRODUCTION

Tomato (Lycopersicon esculentum Mill) is one of the
most important vegetables worldwide [1]. Tn Ethiopia,
tomato 13 one of the most popular vegetables, produced
by small farmers and commercial growers, for both local
uses as well as for processing industries. It 1s used as
fresh and processed forms in a variety of dishes. It 1s an
important cash-generating crop for small farmers and also
provides employment in production and processing
industries. Considering the importance of tomato as one
of the potential vegetable crops for both domestic
consumption as well as export markets, it is important to
increase its productivity along with desirable attributes
through genetic manipulation.

The genetic improvement of any crop plant needs to
have knowledge on the nature and magnitude of
variability in the base population [2]. Information about

the relative contribution of the various component traits
to yield aid the isolation of superior yielding genotypes
from genetically wvariable populations by providing
information on indirect selection for yield [3].

Different types of tomato varieties are bemng
cultivated in Ethiopia
potentials. However, tomato production is confronted

with  varying productivity

various constraints mcluding diseases, msects, salimty,
heat complexes, low yield and sometimes total crop failure
that need systematic breeding effort. In this context, it is
relevant to identify ideal plant characters or traits
important to the variety development program. However,
genetic information with respect to the nature and
magnitude of variability for fruit yield and yield related
traits are not generated on tomato germplasms maintaimed
Ethiopian conditions. Such
absolutely to design

under information 1s

essential effective breeding

strategies for genetic improvement of this crop.
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Hence, the study was conducted employing twenty three
tomato genotypes to estimate the nature and magmtude
of variability for fruit yield and related characteristics.

MATERIALS AND METHODS

Location and Season: The study was conducted from
October 2007 to May 2008 under irrigation condition at
Bako Agricultural Research Center (Western Ethiopia)
located between 9°07'N latitude and 37°03'E longitude at
analtitude of 1650m.a.5.1[4]. The mean daily mimmum and
maximum temperature are 15.1°C and 30.3°C, respectively
and receives an average of 1200 mm rain per year [5]. The
enviromment 18 hot and humid with mean relative humidity
of 60 per cent [7]. The soil type of the area belongs to the
Nitosol series, which 1s reddish-brown in color and has a
clay to sandy clay-loam texture with pH ranging from 5.3-
6.0 [4].

Experimental Materials: Twenty-three tomato genotypes
comprising ten determinate, five indetermmate and eight
processing types including one local cultivar from Bako
Agricultural Research Center, were used for the
experiment. The seed material of the test genotypes were
obtained from the germplasm collections maintained at
Melkasa Agricultural Research Center (national tomato
research coordinating center).

Experimental Design: The experiment was performed ina
randomized complete block design (RCBD) with three
replications and plot size of 2 x 5 m, each plot having five

Table 1: Description of characters evaluated

rows. The net plot size was 1.8 x 3 m. Inter-row
spacing of 1.0 m and mtra-row spacing of 0.3 m
within the block was maintained to accommodate 35
plants per gross plot. The seedlings were transplanted
after six weeks of their emergence. A recommended
fertilizer rate of 200 Kg/ha DAP was broadcasted
at transplanting and 100 kg/ha Urea was side-
dressed at early flowering stage and other
management practices were performed as per as per set
recommendations.

Parameter Recorded: In this study, 17 characters were
studied from 15 sample plants in each net plot and the
results were expressed as mean values. List of characters
that were considered in this study and their descriptions
are given in Table (1). All the data represent per plant
observation except for marketable fruit yield and
unmarketable frt yield which were computed from the
net plot observation and days to flowermng and maturity
were computed on the basis of harvestable rows in each
net plot. Further, Total Soluble Solids (TSS) was
determined following the procedures described by [7].
Aliquot of juice was extracted using a juice extractor
(6001 % Model No.31TE356> 00777) and 50 m1 of the shurry
was filtered using cheesecloth. The TSS was determined
by refractometer with a range of 0.0 to 32.0°Brix and a
resolution of 0.2°Brix by placing 1 to 2 drops of clear juice
on the prism. Between samples the prism of refractometer
was washed with distilled water and dried before use. The
refractometer was standardized against distilled water
(0.0% TSS).

Character

Description

Dfl =Days to 50 % flowering

FI/C =Number of flowers/cluster
Fr/C =Number of fruits/cluster

FC/P =Number of fruit clusters/plant
SD= Stem diameter (cim)

DM =Days to maturity

PH =Plant height (cm)
NN =Number of nodes on main stem
FD =Fruit diameter (cm)

FL =Fruit length (cm)

SI =Fruit shape index

F/P =Number of fruits per plant
T8S =Total soluble solids

S/F =Number of seed/fruits
Marketable fruit yield (kg)

MFrYP =Unmarketable fruit yield/plant (kg)

FY/P =Average fruit yield/plant (kg)

The actual number of days from the transplanting to a day at which 50 per cent of flowering was attained on
the harvestable rows of the each plot

Average mimber of flowers on five flower clusters per plant

Average number of fruits on five flower clusters per plant

Total number of fruit cluster on the plant

Diameter of main stem at 15 cm height from the ground level using Vernier Callipers at 50 per cent flowering.
The Actual number of days from transplanting to a day at which more than 50 per cent of the plant attain fruit
maturity on the harvestable rows of the each plot.

The distance measured from the soil surface to the tip of the main stem at harvest

Number of nodes on main stem at harvest

The average size measured at the widest point in the middle portion of ten mature fruits per plant expressed
in cm

The height of ten mature fruits per plant measured in cm

The ratio of fruit length to fruit diameter

Average number of fruit on the plant

Average tatal soluble solids per fruit was estimated using Refractometer

Average number of seeds in a fruit

Total vield that fit for market

Total yield that are not it to be marketed (damaged, diseased etc.)

Total fruit t yield on the plant (marketable and unmarketable)
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The data collected for each
subjected to analysis
Randomized Complete Block Design as described in
[8]. GENRES Version 7.01 Statistical Software Package
[9] employed for analysis of variance and
estimation of correlation among the traits. The statistical
significance was determined by using F-test List
significance difference (L.SD) was used to separate the

Statistical Procedures:

trait were of variance for

was

mean performance of the genotypes which were
significantly different. Simple variability measures such as
ranges (maximum and mimmum values) and the mean
along with standard error were computed for each
character studied.

To estimate the extent of variability, genotypic and
phenctypic coefficients of variability were estimated
according to the following method suggested by [10].

pcv=| Y |x100
X
72

Gar =) X£ |x100

Where,

PCV = phenotypic coefficient of variation
GCV = genotypic coefficient of variation
o', = phenotypic variance

0’, = genotypic variance

Lo population mean

These were calculated as follows using the values
from the Analysis of variance:
Environmental variance (0°,) = Error mean square

GE _ MSg — MSe
g P
Where,
0’, = Genotypic variance
MSg = mean square of genotypes
MSe = error mean square
r = number of replications

2 2 2

c-=0"+0"
P g €

Where,

. . .
0°, = genotypic variance

s . )
0, = phenotypic variance
o, = envirenmental variance
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Broad sense heritability h* (b) of the traits was
estimated according to the formula suggested by [11] as
follows:

2
c
(k)= —£ |x100
O
Where,
h* (b) = heritability in broad sense
0, = genotypic variance and
o, = phenotypic variance

The genetic advance (in broad sense) expected under
selection, assuming the selection intensity of five per
cent, was calculated by the formula described by [10].

GA:K.ap.(hz(b))

Where, GA = Genetic advance

o, = the phenotypic standard deviation of the character,
h*(b)= heritability estimate in broad sense and

K = the selection differential (K = 2.06 at 5 % selection
intensity ).

Genetic advance as per cent of mean (GAM) was
estimated as ratio of genetic advance to population mean
1n per cent

GAM = {%}x 100

x

Where,

GAM = genetic advance as per cent of mean
GA = Genetic advance

L population mean

RESULTS

Analysis of Variance: The results on analyses of
variances using RCB design revealed that the genotypes
exhibited highly significant differences for all the
characters studied (Table 2). This indicated the existence
of sufficient genetic variability and the scope for
improvement of this crop.

Estimates of Range and Mean: There were big
observed between least and highest

for all characters studied (Table 3).
Maximum mean value exceeded the mimmum mean
value by more than 50 per cent for all characters studied
except for days to 50 per cent flowering (48.00 %), stem

diameter (41.67 %) and days to matunity (30.42 %)

differences
mean values
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Table 2: Analyses of variances in randomized complete block design for seventeen characters in some tomato genotypes

Source of variation  df DF1 FI/C Fr/C FC/P 8D DM PH NN FD
Replication 2 7.712 0.404 0.040 10.187 0.011 5.923 35.031 0.212 0.202
Genotypes 22 39.666%* 0. 78S ek 0.649%*  183.562%* 0.031%* 102.922%# 673.106%** 36,6244+ 1.769%*
Error 44 2.059 0.236 0.156 13.717 0.005 2.049 16.851 0.880 0.112
C.V (%) 3.45 9.81 11.69 12.84 6.04 1.77 6.91 5.82 6.76
L.S.D (5%) 2.36 0.80 0.65 6.10 0.11 2.36 6.76 1.55 0.54
Source of variation  df FIL. ST F/P T8S 3/F MFryYP UFrYP Y/P

Replication 2 0.008 0.001 15.656 0.445 324.465 20.532 0.081 0.081

Genotypes 22 1.04%# 0.003 ## G72.458%* (0,757 5870.252%*  50.488%* 1.426%* 0.236%*

Error 44 0.17 0.003 7.662 0.148 331.526 4.920 0.120 0.023

C.V (%) 8.40 5.46 8.10 8.80 16.91 10.99 14.93 10.11

L.8.D (5%) 0.68 0.09 4.56 0.63 29.98 3.65 0.56 0.26

*## = indicates significant differences at 1 per cent probability levels

The calculated F-value for the treatment must exceed 2.28 to be significant at 1 per cent probability level

FI/C =Number of flowers per cluster, Fr/C = Number of fruits per cluster, FC/P = Number of fiuit clusters per plant, SD = Stem diameter, PH = Plant height,
NN = Number of nodes on main stem, 8/F = Number of seeds per fruit, FD' = Fruit diameter, F1. = Fruit length, SI( ratio of FI/FD) = Fruit shape indesx,
F/P = Number of fruits per plant, MErYP = Marketable fruit vield per plot, TSS = Total soluble solids, DFl = Days to 50 per cent flowering, DM = Days
to maturity, UFrYP = Unmarketable fruit yield per plot, Y/P = Average fruit yield per plant.

Table 3: Estimates of mean, range, phenotypic (PCV) and genotypic (GCV) coefficients of variation, phenotypic (c?p), genotypic (c®g) and environmental
(c’e) variances for different characters of tomato genotypes

Character Range Range of mean Vmin (%) Overall Meant SE Mean of check PCV (%) GCV (%) o’p o’g c’e

DAl 33.00-51.00 33.33-49.33 48.00 41.59+1.17 37.33 9.19 851 14.595 12.536 2.059
FI’C 2.91-11.08 3.28-10.62 22378 4.96+0.40 4.98 37.28 35.97 3.419 3183 0.236
Fr/C 2.10-4.98 2.57-4.30 67.32 3.38+0.32 3.82 16.74 11.98 0.320 0.164 0.156
FC/P 14.1049.10 14.9045.07 20248 28.8443.024 30.20 29.08 26.00 70332 56.615 13717
SD 0.93-1.41 0.96-1.36 41.67 1.17+0.06 1.23 10.11 811 0.014 0.009 0.005
DM 72.00-95.00 72.33-94.33 3042 R0.77+1.17 77.00 7.39 T.18 35673 33.624 2.049
PH 43.00-99.30 45.20-97.47 115.64 594443 35 61.10 2582 24.88 235,603 218752 16851
NN 11.70-25.00 12.33-24.17 96.03 16.12+0.77 12.80 2219 2141 12,795 11.915 0.880
FD 3.54-6.74 3.78-6.33 67.46 4.9540.27 4.27 1646 15.01 0.664 0.552 0.112
FL 3.60-6.67 3.89-5.92 52.19 4.91+0.34 4.07 13.86 10.95 0.463 0.289 0.174
ST 0.67-1.36 0.73-1.30 78.08 1.003+0.05 0.95 1811 17.27 0.033 0.030 0.003
F/P 16.00-69.20 17.13-68.77 30146 34.19+2.26 68.77 44.29 43.54 229,261 221.599 7.662
TSS 3.00-5.30 3.33-5.00 50.15 4.3740.31 3.40 13.56 10.31 0.351 0.203 0.148
S/F 48.00-274.20 59.47-227.20 282.04 107.65£14.87 108.00 43.38 39.95 2180.768 1849.242 3BL5%
MFrYP 13.05-30.20 14.20-28.75 102.46 20.17+1.81 27.90 22.23 19.32 20.109 15.189 4.920
UFrYP  0.90-3.90 1.00-3.75 275.00 2.3240.28 2.30 3211 2843 0.555 0.435 0.120
FY/P 1.01-2.21 1.08-2.08 92,59 1.50+0.13 2.013 2044 17.76 0.094 0.071 0.023

V min = Percentage of maximum mean differences from minimum mean.

FI/C =Number of flowers per cluster, Fr/C = Number of fruits per cluster, FC/P = Number of fruit clusters per plant, SD = Stem diameter, PH = Plant height,
NN = Number of nodes on main stem, $/F = Number of seeds per fruit, FD = Fruit diameter, FL = Fruit length, SI( ratio of FL/FD) = Fruit shape index,
F/P = Number of fruits per plant, MFrYP = Marketable fiuit yield per plot, TS8 = Total soluble solids, DF1 = Days to 30 per cent flowering, DM = Days
to maturity, UFrYP = Unmarketable fruit yield per plot, Y/P = Average fruit yield per plant.

Higher maximum mean from minimum mean value genotype Tomato 1365/13 (2.08 kg) and the minimum
differences was recorded for the characters such as value was recorded by the genotype CLN2037F (1.08 kg).
number of fruits per plan, number of seeds per  In general, the observation from the simple variability
fruit, unmarketable fruit yield per plot, number of  measures indicated the presence of wide range of
flowers per cluster, plant height, marketable fruit  variability among the genotypes for most of the
vield per plot, number of nodes on the main stem characters considered in this study, which in turn
and average fruit yield per plant (Table 3). The maximum  indicated the existence of more scope for improvement
value of average fruit yield per plant was recorded by the through selection.
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Estimates of Phenotypic and Genotypic Variability:
The value of genotypic variances (0°g) was ranged from
0.009 (stem diameter) to 1849.242 (number of seeds per
fruit) and the value of phenotypic variance (o’p) was
ranged from 0.014 (stem diameter) to 2180.768 (number of
seeds per fruit) (Table 3). Relatively lugher values of
genotypic variances (0°g) and phenotypic variances (o°p)
were observed for number of fruit clusters per plant, days
to maturity, plant height, number of fruits per plant,
nmumber of seeds per fruit and marketable fruit yield per
plot was observed indicating the existence of relatively
higher magnitude variability among the genotypes in
respect to the above characters.

The values of genotypic coefficients of varation
(GCV) ranged from 7.18 per cent (days to maturity) to
43.54 per cent (munber of fruits per plant) similarly, values
for phenotypic coefficients of variation (PCV) ranged from
7.39 per cent (days to maturity) to 44.29 per cent (munber
of fruits per plant) (Table 3).

The smallest differences were observed between PCV
and GCV values of characters such as days to matunity,
days to 50 per cent flowering, number of fruits per plant,
number of nodes on main stem, shape index, stem
diameter and plant height suggesting lesser influence of
environmental factors on their expression. Relatively
higher differences between PCV and GCV values were
recorded in respects of the characters like number of fruit
per cluster, unmarketable fruit yield per plot, mumber of
seeds per fruit, total soluble solids, number of fruit
clusters per plant, marketable fruit yield per plot, frut yield
per plant, stem diameter, fruit diameter and number of
flowers per cluster. The results revealed that these
characters were under more mfluences of envirommental
factors than the rest of the characters studied.

For characters like number of fruits per plant, number
of seeds per fruit, number of flowers per cluster,
unmarketable fruit yield per plot, fruit clusters per plant
and plant height, the values of phenotypic coefficients of
variation (PCV) and genotypic coefficients of variation
(GCV) were relatively higher than the rest of the studied
characters.

Estimates of Broad Sense Heritability (h*b) and Expected
Genetic Advance: The heritability estimate was more than
50 per cent for all the characters considered i this study
(Table 4). Very high values of heritability estimates were
recorded for characters like number of fruits per plant
(96.66 %), days to maturity (94.26 %), number of nodes on
the main stem (93.12 %), number of flowers per cluster
(93.10 %), plant height (92.85%), shape index (90.91 %),
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Table 4: Heritability in broad sense (h? (b)), genetic advance (GA) and
genetic advance as per cent of mean (GAM) for different characters

of tomato genotypes

Character h2(b) (%) GA GAM
Difl 85.89 6.76 16.25
Fi’'C 93.10 3.55 T1.57
Fr/C 51.25 0.60 17.66
FC/P 80.50 13.91 48.23
SD 64.29 0.16 13.68
DM 94.26 11.60 14.36
PH 92.85 29.36 49.39
NN 9312 6.86 42,56
D 83.13 1.40 2818
FL 62.42 0.87 17.72
SI 90.91 0.34 33.90
FP 96.660 30.15 88.18
TSS 57.83 0.71 16.16
3/F 84.80 81.57 7577
Y/P 75.53 0.48 32.00

FI/C =Number of flowers per cluster, Fr/C = Number of fruits per cluster,
FC/P =Number of fruit clusters per plant, SD = Stemn diameter, PH = Plant
height, NN = Number of nodes on main stem, S/F = Number of seed per
fruits, FD = Fruit diameter, FL = Fruit length, SI( ratio of FL/FD) = Fruit
shape index, F/P = Number of fruits per plant, TSS = Total sohible solids,
DFl = Days to 50 per cent flowering, DM = Days to maturity, Y/P =
Average fruit yield per plan

days to 50 per cent flowermg (85.89 %), number of seeds
per fruit (84.80 %), fruit diameter (83.13 %0) and number of
fruit clusters per plant (80.50 %) (Table 5) mdicating the
possibility of improvement through selection. The
characters like number of fruit clusters per plant, plant
height, number of fruits per plant and number of seed per
fruits recorded very high heritability and genotypic
coeflicients of variation.

The expected genetic advance as per cent of mean
from selecting the top 5 per cent of the genotypes ranged
from 13.68 per cent for stem diameter to 88.18 per cent for
mumber of fruits per plant (Table 4). This indicated that
selecting the top 5 per cent of the base population would
result an increase of 13.68 per cent for stem diameter and
88.18 per cent for number of fruits per plant over the base
population mean.

Characters such as number of seeds per fruit
(75.77%), number of flowers per cluster (71.57%), plant
height (49.39 %), number of fruit clusters per plant
(48.23%), number of nodes on the main stem (42.56%),
shape index (33.9%), average fruit yield per plant (32%)
and fruit diameter (28.18%) recorded relatively higher
values of expected genetic advance as percent of mean
next to number of fruits per plant.
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High genetic advance high
heritability was observed for number of seeds per fruit (h’
(b) = 84.8% and GA = 81.57), number of fruits per plant (b’
(b) =96.66% and GA =30.13), plant height (h’(b) = 92.85%
and GA = 29.36), number of fruit clusters per plant (h* (b)
= 80. 5% and GA = 13.91) and days to maturity (h*(b) =
94.26% and GA = 11.60).

The characters like stem diameter, shape index,
average fruit vield per plant, number of fruits per cluster,
total soluble solids, fiuit length, fruit diameter and number
of flowers per cluster in spite of having relatively higher
heritability estimates had recorded low to moderate
genetic advance (Table 4). The result of this study
mndicated that selection for stem diameter, shape ndex,
average fruit yield per plant, number of fruits per cluster,
total soluble solid, fruit length, fruit diameter and number
of flowers per cluster would be less effective as compared
to selection for the characters that showed high
heritability and high genetic advance in this crop

accompanied by

improvement program. Characters such as number of fruit
clusters per plant, plant height, number of fruits per plant
and number of seed per fruits recorded very high
heritability, genetic advance and genetic advance as
percent of mean and genotypic coefficients of variation

DISCUSSION

Analysis of variance of genotypes exhibited lughly
significant differences for all the characters studied,
mndicating the existence of sufficient genetic variability
and the scope for improvement of tomato crop. Similar
findings were reported by [12, 13] who characterized
different tomato varieties.

The smallest differences were observed between
phenotypic coefficients of variation (PCV) and genotypic
coefficients of variation (GCV) values of characters such
as days to maturity, days to 50 per cent flowering, number
of fruits per plant, number of nodes on maimn stem, shape
index, stem diameter and plant height suggesting lesser
mfluence of environmental factors on their expression.
Similar results were observed for fruit shape index and
days to maturity [13]. Relatively higher differences
between PCV and GCV values were recorded in respects
of the characters like number of fruit per cluster,
unmarketable fruit yield per plot, number of seeds per
fruit, total soluble solids, number of fruit clusters per
plant, marketable fruit yield per plot, fruit yield per plant,
stem diameter, fruit diameter and number of flowers per
cluster. The results revealed that these characters were
under more influences of environmental factors than the
rest of the characters studied.
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For characters like number of fruits per plant, number
of seeds per fruit, number of flowers per cluster,
unmarketable fruit yield per plot, fruit clusters per plant
and plant height, the values of phenotypic coefficients of
variation (PCV) and genotypic coefficients of variation
(GCV) were relatively lugher than the rest of the studied
characters. This implied that the existence of lgher
magnitude of variability among the test genotypes for
effective selection in respect of the above characters. This
is in agreement with the findings of [14] for number of
fruits per plant. Existence of high phenotypic variability
coefficient of genotypic yield
components also indicated the possibilities to improve the

and variance for
genotypes by selection Intermediate PCV and GCV
values were recorded for marketable fruit yield per plot,
number of nodes on the mam stem, average fruit yield per
plant, shape index, number of fruits per cluster and fiuit
diameter, while they were relatively lower for days to
maturity, days to 50 per cent flowering, stem diameter,
total soluble solids and fruit length indicating selection
for these characters 1s less effective as compared to the
characters having higher percent of GCV and PCV values.
In general, from overall result obtained, it could be
concluded that the studied genotypes have sufficient
genetic variability that can be utilized for further
improvement of this crop through selection process.

The heritability estimate was more than 50 per cent
for all the characters considered mn this study. This
observation is in agreement with the findings of [15] for
days to flowering, [16] for plant height and fruit diameter
and [17] for number of fruit per plant. According to [3], if
the heritability of the character is very high e.g., 0.8 or
more, selection for the character should be fairly easy.
This is because there would be closer correspondence
between the genotypes and phenotype due to relatively
smaller contribution of environment to the phenotype. In
view of this observation, selection for the above
characters would be fawly effective due to smaller
phenotypic
expression. The characters like number of fruit clusters per
plant, plant height, number of fruits per plant and number

contribution of environment to their

of seed per fruits recorded very high hentability and
genotypic coefficients of variation. It was suggested by
[12] that the magnitude of heritability is largely governed
the amount of genotypic variance present in the
population. Similar suggestions were forwarded [10, 18]
that larger heritability and genetic progress would be
obtained form larger genetic variance. This indicated that
more effectiveness of selection to improve the above
characters.
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The expected genetic advance as per cent of mean
from selecting the top 5 per cent of the genotypes
mndicated that selecting the top 5 per cent of the base
population would result in an increase of 13.68 per cent
for stem diameter and 88.18 per cent for number of fruits
per plant over the base population mean. Similar result
was reported [19, 17] for number of fruits per plant. This
indicated that selection would be useful in improving
these characters.

High genetic advance accompanied by high
heritability was observed for number of seeds per fruit,
mumber of fruits per plant, plant height, number of fruit
clusters per plant and days to maturity. This result 18 in
agreement with the findings of [14, 20-23], for number of
fruits per plant, [24] for number of fruits per plant, number
of seeds per frut and plant height, [13] and [25] for
number of seeds per fruit and plant height and [26] for
number of fruit per plant and plant height. A suggestion
by [27] stated that heritability estimates with genetic
advance enable breeders to predict the real genetic gain
under selection so that they can anticipate improvements
from different types and intensities of selection.
According to [28], if a character exhibited high heritability
with genetic advance variation for this is due to highly
additive gene effect and consequently the scope for
improving the trait through selection 1s more. In general,
this observation suggested that selection for number of
seeds per fruit, number of frnts per plant, plant height and
number of fruit clusters per plant, would be most likely
effective in tomato improvement.

The result of this study indicated that selection for
stem diameter, shape index, average fruit yield per plant,
number of fruits per cluster, total scluble solids, fruit
length, fruit diameter and number of flowers per cluster
would be less effective as compared to selection for the
characters that showed high heritability and high genetic
advance in this crop improvement program. Characters
such as number of fruit clusters per plant, plant height,
number of fruits per plant and number of seed per fruits
recorded very high heritability, genetic advance and
genetic advance as percent of mean and genotypic
coefficients of variation. An observation made by [12]
also mentioned that high heritability, genetic advance as
percent of mean and genotypic coefficients of variation
for number of firuits per plant. Tt was also found out by
[29] that a genetic coefficient of variation together with a
heritability estimate would seem to give the best picture
of the amount of advance to be expected from selection.
Therefore, this observation indicated the possibility of
umproving tomato crop through direct selection for the
above characters.
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