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Abstract:  The extent of genetic variability among 19 accessions of tomato was studied using genetic variability
parameters. Four-week old seedlings were transplanted in a well levelled field with 0.6 x 0.6 spacing
and replicated three times in randomized complete block design. High significant differences among
the accessions for all attributes studied. Cluster analysis based on 37 agro-morphological attributes
separated accessions into two distinct groups according to the fruit types. Values for genotypic and
phenotypic coefficients of variation showed variability among the accessions. Correlation analysis
showed fruit/plant is positively and significantly correlated to plant height, number of branches/plant
and leaf length. Very high genetic advance and heritability estimates for leaf length, leaf width, days
to flower, days to 50% flowering, number of fruits/plant, fruit length, fruit diameter, fruit weight and
1000 seed weight suggest simple inheritance system and thus amenability for these attributes to
selection in tomato improvement.
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Introduction

Tomato (Solanum lycopersicon L. syn. — Lycopersicon esculentum Mill.,
Lycopersicon lycopersicum (L.) Karsten ex Farw.), is one of the most important vegetable
crops grown over the world because of its wider adaptability, high yielding potential and
suitability for variety of uses in fresh as well as processed food industries. It is one of the
most important vegetable crops grown in Nigeria and utilized in almost every household for
preparation of several dishes. Tomato plays an important role in human nutrition by providing
essential amino acids, vitamins and minerals [SAINJU & al. 2003]. Its vitamin C content is
particularly high [RKANYOMEKA & SHIVUTE, 2005]. It also contains lycopene, a very
potent antioxidant that may be an important contributor to prevention of cancers [AGARWAL
& RAO, 2000]. With production of over 150 million tons of fresh fruit on 3.7 million hectares
tomato exceeds the production of all other crops, with the exception of the potato and sweet
potato [FAOSTAT, 2010]. Production in Nigeria has more than doubled in the last 10 years

Received: 2 January 2018 / Revised: 28 November 2018 / Accepted: 30 November 2018


http://www.plant-journal.uaic.ro/
mailto:dicksonnwosu@gmail.com

GENETIC AND AGRONOMIC EVALUATION OF RAINFED TOMATO ...

with the production in 2001, amounting to about 879,000 tonnes [AKANBI & OLUDEMI,
2003]. However, commercial tomato production in Nigeria relies mostly on exotic
introductions. The production of which is essentially restricted to the Northern Guinea
Savanna and the Sudan ecologies due to favourable climatic conditions, particularly high
insolation and low relative humidity. In nearly three decades up to 2013, no tomato variety
has been released in Nigeria [NACGRAB & NASC, 2013]. The need therefore, to explore
the production capabilities and potentials of long forgotten indigenous land races and other
ecotypes has never been more urgent.

The concept of heritability which specifies the proportion of the total variation
among a species due to genetic components combined with genetic advance. These are good
parameters for determining gene action involved in the inheritance of any trait and by
extension help in deciding the best breeding method to apply for improving such trait. High
heritability indicates less environmental influence in the observed variation [SONGSRI & al.
2008; EID, 2009], while high heritability accompanied by high genetic advance is an
indication of additive gene action for such trait, making it most amenable to selection
[TAZEEN & al. 2009]. Determining the variability of yield and yield related components
will enable the plant researcher to deduce the extent of environmental influence on yield,
considering that yield and its components are quantitative characters and are affected by the
environment.

This study was carried out to determine the extent of genetic variation and
agronomic evaluation among available tomato accessions with the specific objective to use
suitable genetic parameters such as phenotypic and genotypic variances, phenotypic and
genotypic coefficients of variation and genetic advance as a basis for future breeding work
in tomato.

Material and methods

Nineteen (19) accessions of tomato held in National Genebank at the National
Centre for Genetic Resources and Biotechnology (NACGRAB) were planted for 2013 rainy
season. The accessions were first planted in nursery trays placed in a mesh house after
relevant seed treatment with Mancozeb®. Top soil was used for planting. Seedlings were
transplanted at four weeks after planting (WAP) to NACGRAB research field, Moor
Plantation (224m, 7°23°, 3°50"), Ibadan, Nigeria. Seedlings were transplanted unto a well
ploughed, harrowed and levelled field. Inter and intra-row spacing was 0.6 x 0.6m. Each
treatment accession was in single 6 meter row plot. Total field size was 33m x 12m. The
treatments were replicated thrice and laid out in a Completely Randomized Block Design.
Recommended cultural practices were followed and irrigation was employed in the month of
August when there was no rainfall. Data were recorded from five pre-tagged plants of each
treatment. Attributes measured and recorded using descriptors for Tomato (Solanum spp.)
[IBPGR, 1997] included: Leaf type, inflorescence type, stem pigmentation, stem pubescence,
predominant fruit shape, colour of immature fruit, colour of ripe fruit, plant height (cm),
number of branches per plant, leaf length (cm), leaf width (cm) number of leaflets, number
of days to first flowering, number of days to first fifty per cent flowering, number of days to
ripening of first fruit, number of days to maturity, number of fruits per inflorescence, number
of fruits per pedicel number of fruits per plant, peduncle length (cm), fruit length (mm), fruit
diameter (mm), weight per fruit (g), weight of 1000 seeds (g) and fruit yield per plant (g).
Quantitative data obtained were subjected to Analysis of variance and significance means
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were separated using Duncan multiple range test (DMRT) using PBTools [PBTOOLS, 2014].
Mean values were used to estimate Genotypic and Phenotypic coefficients of variation as by
[SINGH & CHAUDHURY, 1985]. The broad sense heritability and genetic advance were
calculated as proposed by [JOHNSON & al. 1955] and simple linear correlation coefficient
was determined according to [SNEDECOR & COCHRAN 1967]. A correlation matrix was
drawn up using the linear correlation coefficients. UPGMA cluster analysis was used to
construct a dendogram to ascertain the genetic relationships among the tomato accessions.

Results and discussions

Growth parameters

There were statistically significant differences among the accessions on ftraits
analyzed (Table 1). However, accession NG/Mr/MAY/09/005 had higher mean plant height
while variety NG/AA/SEP/09/045 recorded the least values. The mean number of branches
of accessions showed that NG/SA/01/10/002 recorded highest mean values while
NHGB/09/113 recorded the least value. The mean number of leaflet showed significant
difference among the accessions, NG/MR/MAY/09/005 recorded the highest values while
NHGB/09/114 recorded the least. NG/MR/MAY/09/005 had highest mean leaf length value
while NG/AA/SEP/09/042 had the least value. NG/OE/MAY/09/019 had highest mean leaf
width  value while NG/RM/JAN/10/001 had the least wvalue. Accessions
NG/0E/MAY/09/019; NG/AA/SEP/09/050 and NG/AA/SEP/09/013 had highest mean
pedicel length while accession L00170 recorded the least values.

Yield and Yield Components of Different Tomato Accessions In Ibadan
Nigeria.

Yield and Yield Components of the Different Tomato Accessions were statistically
significant among the accessions (Table 2). However, accession NG/Mr/MAY/09/005 had
least mean number of days to flowering while NG/AA/SEP/09/013 recorded the highest mean
number of days to flowering. Least mean value of days to 50% flowering was recorded for
NG/AA/SEP/09/037 while highest mean value was recorded for NG/AA/SEP/09/042.
Accessions NG/AA/SEP/09/013 and NG/AA/SEP/09/044 recorded least mean value for
number of fruit per pedicel per plant while NGHB/09/114 and NG/RM/JAN/10/001 recorded
high mean values respectively. NG/OE/MAY/09/019 and NG/AA/SEP/09/013 recorded high
mean values for fruit weight while NG/RM/JAN/10/001 and L00169 recorded least mean
values. Highest mean value for fruit length was recorded by NG/AA/SEP/09/037 and the
least mean value recorded by NG/RM/JAN/10/001. Highest mean value for fruit width was
recorded by NG/AA/SEP/09/013 while NG/RM/JAN/10/001. Highest mean value for fruit
per plant was recorded by NG/RM/JAN/10/001 and NG/01/MAY/09/019 recorded the least
mean value for this trait. Mean highest number of days to maturity was recorded for
NG/AA/SEP/09/045 while L0O0169 had the least mean values. NG/AA/SEP/09/050 had the
highest mean value for days to first fruit ripening while L0O0169 had the least value. Highest
mean value for fruit yield per plant was recorded for NG/SA/01/10/002 while L00169
recorded least mean value. NG/MR/MAY/09/005 recorded highest mean value for 1000 seed
weight while NG/AA/SEP/09/050 recorded the least mean value.
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Genetic diversity

Genetic diversity analysis for the accessions based on morphological characteristics
measured, revealed that genetic distance ranging from 0.30 to 0.49 (Fig. 1). In this study, the
cluster analysis based on 37 agro-morphological attributes that separated accessions into two
distinct groups at 0.32 coefficient, which were according to fruit types — into cherry and
classic fruit groups corresponding to varietal types (Figure 1). Cluster 1 included five
accessions all of which are from south western Nigeria, while cluster 2 had 14 varieties from
South-West Nigeria, South-South Nigeria and Republic of Benin (Table 3). Thirty-two of the
37 attributes recorded had morphological variation in 19 tomato accessions studied. The 20
qualitative attributes had two to nine numbers of observable types. Eight attributes (40%) had
more than two types, of which fruit shape had the largest variation with six types (slightly
flattened, flattened, cylindrical, rounded, ellipsoid and high rounded). There were no obvious
differences for five attributes (leaf type, division of leaf blade, stem pigmentation, abscission
layer and flower colour) among the accessions studied.

Genetic variability

Analysis of variance for the means of all the measured attributes showed significant
differences (P < 0.001) among the accessions (Table 4). Values of genotypic and phenotypic
variances were lowest in peduncle length and highest in fruit yield per plant. Higher values
of genotypic and phenotypic variances were observed respectively for plant height (21.89,
40.75), number of branches (319.60, 499.91), leaf length (31.08, 31.95), number of leaflets
(203.41, 441.06), days to flower (33.23, 41.75), days to 50% flower (86.43, 105.79), days to
fruit ripening (21.27, 36.65) fruit per plant (4349.08, 4826.12), fruit length (144.05, 149.06),
fruit diameter (144.09, 160.49), weight per fruit (672.56, 772.6), day to maturity (28.07,
31.94) and fruit yield per plant (775796.12, 1049841.90). The genotypic coefficient of
variation (GCV) ranged from 6.06 in days to fruit ripening to 118.51 in fruit per plant.
Similarly, PCV ranged from 7.96 (days to fruit ripening) to 124.84 (fruit per plant).

Estimates of broad sense heritability (H?b) and genetic advance

Estimates of heritability in the broad sense were very high for leaf length (97%),
leaf width (88%), days to flower (80%), days to 50% flowering (82%), fruit per plant (90%),
fruit length (97%), fruit diameter (90%), fruit weight (100%) and 1000 seed weight (Table
3). Peduncle length (39%), number of leaflets per plant (46%) and number of days to fruit
ripening (58%) had low to moderate heritability (Table 5). Very high genetic advance and
heritability estimates were recorded for leaf length, leaf width, days to flower, days to 50%
flowering, fruit per plant, fruit length, fruit diameter, fruit weight and 1000 seed weight.

Character association

Fruit yield per plant is positively and significantly (P<0.05) correlated to plant
height (r = 0.481), number of branches per plant (r = 0.471) and leaf length (r = 0.507).
Positive and significant association of number of fruits per plant with number of fruit per
inflorescence (r = 0.726) is an indication of increased number of fruits with increased number
of fruit bearing inflorescence. Weight per fruit which is a function of fruit size had predictably
positive and significant association (r = -0.582) with fruit length and fruit diameter. In this
work, number fruit per plant was negatively and significantly correlated with fruit diameter
(r =0.582). Number of branches had a significantly positive relationship with plant height (r
= 0.782) and number of leaflets per plant (r = 0.861) while maintaining negative and
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significant relationships with days to flower (r = -0.752), days to 50% flowering (r = -0.609),
days to fruit ripening (r = -0.499), and days to maturity (r = -0.505) — Table 6.

Table 1. Means of agronomic attributes of nineteen tomato accessions in Ibadan, Nigeria

Accessions Plant Number No of Leaf Leaf Pedicel
height of leaflet length width length
(cm) branches (cm) (cm) (cm)
NG/SA/01/10/002 17.15 11.00 51.11 37.87 23.00 0.60
NGHB/09/120 16.2 7.28 51.0 29.07 21.80 0.50
NG/AA/SEP/09/045 5.90 6.00 25.0 27.60 20.47 0.53
NHGB/09/113 7.81 4.34 18.67 27.60 20.47 0.53
NG/AA/SEP/09/044 13.72 9.33 59.0 27.77 19.57 0.50
L00170 14.48 6.27 31.0 33.00 20.10 0.33
NG/OE/MAY/09/019 9.63 5.55 26.06 37.70 27.00 0.70
NG/AA/SEP/09/050 13.0 7.00 19.0 27.60 20.57 0.70
NG/SA/07/10/002 12.53 6.28 29.72 30.90 20.57 0.37
NG/AA/SEP/09/040 12.05 6.00 37.12 23.27 18.17 0.37
NG/MR/MAY/09/005 24.67 10.78 73.78 42.20 26.03 0.60
NG/AA/SEP/09/037 22.29 8.55 56.55 30.97 20.27 0.50
NG/RM/JAN/10/001 8.54 6.89 26.44 19.77 12.50 0.50
NG/MR/MAY/09/006 17.95 6.77 40.89 32.20 21.07 0.50
NGHB/09/114 6.14 4.55 18.55 26.00 17.10 0.42
NG/AA/SEP/09/013 13.09 7.66 41.18 29.90 20.30 0.70
NG/AA/SEP/09/042 6.91 5.06 20.89 19.30 13.7 0.40
L00169 9.60 7.17 45.0 28.20 16.7 0.37
NG/AA/SEP/09/053 18.01 8.67 63.56 34.37 25.10 0.50
F test *kk *kk *k* *k* *kk *
MSE 2.67 0.89 9.39 0.68 1.09 0.07
H? 0.78 0.80 0.72 0.99 0.91 0.66

*, *** = significant at 5% and 0.1% probability levels respectively.
MSE = Standard error of mean
H? = Heritability
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Table 2. Means of yield and yield components of nineteen tomato accessions in Ibadan, Nigeria

Number Number Number  Weight Fruit Fruit Number No of No of Fruit 1000 seed
of daysto ofdaysto  of fruits per length width of fruits days to days to yield per weight
Accessions flower 50% per fruit (g) (cm) (cm) per plant  maturity ripening plant (9)
flowering pedicel of first (kg)
fruit

NG/SA/01/10/002 39.00 43.00 5.67 47.92 37.7 453 79.7 73.0 68 381 1.593
NGHB/09/120 40.00 46.67 3.33 64.14 47.0 54.0 17.7 78.0 75.33 121 2.673
NG/AA/SEP/09/045 51.00 53.33 6.0 27.28 51.7 27.3 31.0 87.7 83.67 0.85 2.443
NHGB/09/113 45.00 47.00 3.33 52.72 333 47.0 19.3 80.0 64.67 1.05 2.140
NG/AA/SEP/09/044 42.00 43.00 3.0 11.86 22.0 33.3 10.0 78.0 78.67 1.13 2.073
L00170 44.67 46.67 6.67 10.13 24.0 26.7 78.3 80.0 75.67 1.15 2.563
NG/OE/MAY/09/019 46.00 50.67 4.67 101.8 49.0 57.0 11.0 86.0 82.00 112 2.446
NG/AA/SEP/09/050 49.00 53.00 4.0 27.28 343 355 7.0 87.3 85 0.19 1.123
NG/SA/07/10/002 49.00 48.00 5.0 28.12 323 40.0 337 86.0 84 0.90 2.806
NG/AA/SEP/09/040 43.67 46.67 4.67 43.12 35.0 45.0 52.7 83.0 74 2.30 2.960
NG/MR/MAY/09/005 29.67 43.33 5.0 46.36 41.3 43.3 52.0 7.7 71.67 241 2.967
NG/AA/SEP/09/037 34.00 41.00 5.0 27.26 59.3 32.7 81.7 74.3 71.00 221 2.617
NG/RM/JAN/10/001 39.00 43.33 8.33 2.92 14.0 14,7 305.0 75.0 74.67 0.58 2.447
NG/MR/MAY/09/006 43.00 49.67 6.0 25.20 29.7 42.0 53.0 74.7 72.33 1.29 3.335
NGHB/09/114 51.33 68.33 7.0 48.51 40.7 42.0 39.0 81.0 79.67 1.30 2.123
NG/AA/SEP/09/013 55.67 43.00 3.0 86.33 423 58.5 17.7 75.0 73.00 1.52 2.207
NG/AA/SEP/09/042 46.00 80.00 5.0 19.18 27.0 28.5 14.0 78.0 75.33 0.27 2.120
L00169 41.67 46.00 6.33 2.72 16.7 17.0 80.0 71.7 63.67 0.21 1.153
NG/AA/SEP/09/053 32.67 42.67 5.67 25.13 46.3 323 41.3 79.7 71.00 1.01 1.623
F test * *kk *kk *kk *kk k= *kk k3 *kk k3 *kk
MSE 3.96 2.56 0.439 5.708 1.26 2.288 9.694 1.749 3.06 0.329 0.0076
H? 0.65 0.93 0.92 0.95 0.99 0.96 0.98 0.88 0.75 0.88 0.98

* *x k= gignificant at 5%, 1% and 0.1% probability levels respectively. MSE = Standard error of mean. H? = Heritability

48



DICKSON JUNIOR NWOSU & al.

_|”,.m SA/01/10i002

L NGAASPI09/053
NGARAIY 091006

INGEBI09/114
NGEB09/120

INGAASPI09/042
NGAA07/10/002

NG/IOEMY/09/019
NG/AASPI0SI037

NG/ALEP/08/040
NG/AASPIS/044

NG/AASPI0GI043
_”,.mmm 09113

ING/AL/SPI09/050

L0170
L0168

NGRMTATH0L

NGMEMY/05/003

NG/AAEP/08/013

T T T _
042

Figure 1. Dendogram of 19 tomato accessions based on 37 agro-morphological attributes and

generated from average taxonomic distance matrix by UPGMA in NYSY Spc
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Figure 2. Genetic diversity as exhibited in fruits of 19 tomato accessions used for this study
1 — NGJ/SA/01/10/002, 2 — NGHB/09/120, 3 — NG/AA/SEP/09/045, 4 — NHGB/09/113, 5 —
NG/AA/SEP/09/044. 6 — L00170, 7 — NG/OE/MAY/09/019, 8 — NG/AA/SEP/09/050, 9 -
NG/SA/07/10/002, 10 — NG/AA/SEP/09/040, 11 — NG/MR/MAY/09/005, 12 — NG/AA/SEP/09/037,
13 — NG/RM/JAN/10/001, 14 - NG/MR/MAY/09/006, 15 - NHGB/09/114, 16 — NG/AA/SEP/09/013,
17 — NG/AA/SEP/09/042, 18 — L00169 and 19 — NG/AA/SEP/09/053.
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Table 3. Accession names and sources of accessions used for the study

S. No. Accession 1D Source Region, Country
1 NG/SA/01/10/002 Quagbo market Republic of Benin
2 NGHB/09/120 Agho, Delta state South-South, Nigeria
3 NG/AA/SEP/09/045 Igede, Ekiti state South-West, Nigeria
4 NHGB/09/113 Agbo, Delta state South-South, Nigeria
5 NG/AA/SEP/09/044 Igede, Ekiti state South-West, Nigeria
6 L00170 Ido, Oyo state South-West, Nigeria
7 NG/OE/MAY/09/019 Omi adio Oyo state South-West, Nigeria
8 NG/AA/SEP/09/050 ljero ekiti, Ekiti state South-West, Nigeria
9 NG/SA/07/10/002 Quagbo market Republic of Benin
10 NG/AA/SEP/09/040 Ika ejigbo, Osun state South-West, Nigeria
11 NG/MR/MAY/09/005 Osiele, Ogun state South-West, Nigeria
12 NG/AA/SEP/09/037 Osun state South-West, Nigeria
13 NG/RM/JAN/10/001 Ido, Oyo state South-West, Nigeria
14 NG/MR/MAY/09/006 Omida, Ogun state South-West, Nigeria
15 NHGB/09/114 Sapele, Delta state South-South, Nigeria
16 NG/AA/SEP/09/013 Osun state South-West, Nigeria
17 NG/AA/SEP/09/042 lloko ijesa, Osun state South-West, Nigeria
18 L00169 Ido, Oyo state South-West, Nigeria
19 NG/AA/SEP/09/053 Oja oba ado, EKkiti state South-West, Nigeria

Table 4. Analysis of variance for different characters in tomato accessions
. Accession P-value Coefficient of
Attribute mean F - value < variation

Weight/fruit (g) 36.74 21.26 0.001 27.16
1000 Seed weight (g) 2.29 16753.0 0.001 0.35
No of days to flowering 42.40 12.69 0.001 12.98
No of days to 50% flowering 49.40 14.39 0.001 8.79
No of days to fruit ripening 76.04 5.15 0.001 5.16
No of days to fruit maturity 78.65 20.96 0.001 2.54
Plant height (cm) 13.14 4.48 0.001 33.05
Number of leaflets 38.66 3.57 0.001 39.87
Number of branches 7.11 4.38 0.001 14.06
Peduncle length (cm) 0.51 2.95 0.05 22.97
No of fruit/inflorescence 5.14 11.79 0.001 14.06
Fruit length (mm) 35.98 87.20 0.001 6.22
Fruit diameter (mm) 38.01 27.35 0.001 10.66
No of fruit/peduncle 55.69 28.35 0.001 39.25
Leaf length (cm) 29.63 108.36 0.001 3.15
Leaf width (cm) 20.07 22.02 0.001 6.49
Fruit yield per plant (g) 1269.64 15.75 0.001 2.54
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Table 5. Estimates of phenotypic variance (c?p), genotypic variance (c%g), heritability (H%b),
genotypic and phenotypic coefficients of variability and genetic advance
for various attributes of tomato accessions

2

Attributes &g op e (HO Ag GCV  PCV GA
Plant height 21.89 40.75 18.86 54 3560 4858 53.75
s 319.60 499.91 180.31 64 1768 2211 29.12
branches/plant
Leaf length 31.08 31.95 0.87 97 1882  19.08 38.23
Leaf width 11.89 13.55 1.70 88 1718 1837 3311
Number of 203.41 441.06 237.64 46 3890  57.29 54.43
leaflets/plant
No of days to
el 33.23 41.75 8.53 80 1359 1524 24.98
Noofdaysto50%  gg /g 105.79 1937 82 1882 2082 3504
flowering
Noofdaystofruit ;. 36.65 15.39 58 606 796 9.52
ripening
No of 1.88 2.40 052 78 2667 3015 48.60
fruit/inflorescence ' ' ' ' ' '
No of fruit/plant 4349.08 4826.12 477.04 90 11851 12484 23174
Peduncle length 0.01 0.02 0.01 39 18.54 29.53 23.98
Fruit length 144,05 149.06 5.01 97 3336 3393 67.55
Fruit diameter 144.09 160.49 16.40 90 31.58 33.33 61.64
Weight/Fruit 672.56 772.6 99.6 100 7558  75.63  135.60
Days to Maturity 28.07 31.94 3.88 88 6.72 7.17 12.98
1000 seed weight 0.35 035 0.0 100 2585 2885 53.24

Fruit yield/plant 775796.12 1049841.90  274045.48 74 63.37 80.70 122.85
6%g = genotypic variance, 62g = phenotypic variance, GCV = genotypic coefficient of variation, PCV
= phenotypic coefficient of variation, GA= Genetic advance, H?b = heritability in broad sense
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Table 6. Genotypic (above) and phenotypic (below) correlation coefficients of vegetative and reproductive and yield attributes of 19 tomato accessions in
Ibadan Nigeria

NOL  NOB PH LL Lw PDL DTF  DTFF D;;F DTM FPI WPF FL FD FPP FYPP 10\?\,05 WEPS
NOL 060  875% 732 579% 149  -998**  -600"*  -400  -54l*  -226  -025 259 111 055 491 149 396
NOB 8614+ 804 TaTR  462% 423 877 -682%  -261  -523%  -144  -073 135 011 106 579% o131 283
PH 831 780 838**  628%% 281  -9Q08%%  -630%*  -248  -397  -196 .03l 352 223 062 5T 288 .4ge
LL 630%% 653 733w 802 419 -532¢  -520%  -218  -100  -122 293 388 368 255 608%™ 090  .620%*
Lw 469% 410 558+ @54n 6757 -366  -458% 065 280 -A04  B94%*  63G*  619%%  503% 466 086  .831%*
PEDL 085 313 189 336 675 106 -297 177 155 -528 7397 499 614 221 20 -302  510%
DTF LTSI 637 743%% 433 -366  -.106 539%  726%  505%  -200 323 -089 268 305 -4%%  -153 257
DTFF BBTR% 5Bg*  563%  -498*  -458% 207 539 342 245 165 -020  -080  -.096 278 -3%  -119  -194
DTFFRp  -406  -276  -276  -187 065 177 Tee 342 908%* .03 003 181 085 235 -355 075 124
DTM 492% o455 -350 110 289 155 505%% 245 908** 153 230 306 177 421, .37 007 234
FPI 185 -108  -175  -113  -404  -528*  -209 165 -033  -153 542%  -316  -G78%  750% 038 o075 -207
WPF 041 079 020 285 504 739w 323 -029 093 230 542w 601  925%% 455 371 135 674
FL 214 119 314 386 636" 499  -089  -080 181 306 -316  .601% 535% 435 466* 135 906%*
Fw 075 013 1907 360 610% 614 268 -.096 055 177 -B78%*  925%% 534 584 4SB* 240 614
FPP -021 114 -033  -250  -503%  -221  -395  -278  -235  -427  750%  -455  -435  -584 018 108 -510%
FYPP 408 501% 530 561  466* 219 -49%*  -336  -355  -317 038 311 4e6* 045 018 264 -508
SW1000 121 114 255 089 086 -302  -153  -119 075 -007 075 135 135 240 108 264 141
WIPS 204 234 424 554 831 510 -257 104 124 234 207 674 Q998 614 -510 528 141

*, ** = significant at 5% and 1% probability levels respectively.
KEY:

NOL= number of leaflets per plant, NOB= number of branches per plant, PH= plant height, LL= leaf length, LW= leaf width

PDL= peduncle length, DTF= number of days to flower, DTFF = number of days to fifty percent flowering, DTFFRp= number of days to first fruit ripening,
DTM= number of days to maturity, FP1= fruit per inflorescence, WPF= weight per fruit, FL= fruit length, FD= fruit diameter, FPP= number of fruit per plant,
and FYPP= fruit yield per plant, 1000SW = 1000 seed weight and WtPS = weight per seed
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Discussion

The low yield obtained for some of the accession used might be due to non-
development of flowers into fruits on the plants pedicels. The poor fruit set may be as a result
of high diurnal temperatures and relative humidity that are not conducive for good fruit set
[OLANIYI & al. 2010] .The observed differences in growth and yield components of the
various accessions suggest that this might be attributed to the differences in ecological
distribution as revealed in the various collection locations. Also, the variation in the
agronomic and yield components traits analysed is most likely to be due to genetic variability
existing among the accessions since they were grown under the same environ-mental
conditions.

Genetic diversity can be estimated using measurements of morphological attributes.
This is a simple technique for quantifying genetic variation and assessing genotype
performance under appropriate growing environments [FUFA & al. 2005; SHUAIB & al.
2007]. The precise, fast and reliable identification of important plant varieties is essential in
agriculture and plant breeding purposes [WEISING & al. 2005]. Clustering of accessions
used in this study into cherry and classic fruit groups corresponding to varietal types was
similar to the results of KWON & al. 2009, who characterized 63 tomato varieties of Korea
using SSR markers and morphological descriptors. Non-significant association between the
clustering pattern and geographical origin of these materials is in agreement with the report
by HU & al. 2012 in their work with 67 argentine tomato varieties. HU & al. 2012, also
reported that fruit shape had the most variable types (seven). The 19 accessions used for this
study may be identified as distinct varieties. However, molecular characterization using SSR
markers is on-going to ascertain this result.

Highly significant differences among the accessions for all attributes measured is an
indication of enough genetic variability and diversity of the accessions hence the scope for
improvement of this crop. Similar observations have been reported on 14 characters [SINGH
& RAJ, 2004; HIDAYATULLAH & al. 2008] in tomato. [MOHAMMED & al. 2012] also
had similar findings of significant differences for all the traits they studied. Moreover, higher
values of genotypic and phenotypic variances observed for plant height, number of branches,
leaf length, leaf width, number of leaflets, days to flower, days to 50% flower, days to fruit
ripening, fruit per plant, fruit diameter, fruit weight, day to maturity and fruit yield per plant
indicate the existence of high magnitude of variability among the accessions with respect
these attributes.

Smallest differences observed between PCV and GCV values of attributes such as
leaf length, leaf width, days to flower, days to 50% flower, days to fruit ripening, fruit length,
fruit per inflorescence, fruit diameter, fruit weight, days to maturity and 1000 seed weight
suggest lesser influence of environmental factors on their expression. Selection for
improvement of tomato for these attributes is likely to be most effective. Relatively higher
differences between PCV and GCV values recorded for plant height, number of branches,
number of leaflets, fruit per plant, peduncle length and fruit yield indicate more influences of
environmental factors than other attributes studied.

Very high heritability estimates for leaf length, leaf width, days to flower, days to
50% flowering, fruit per plant, fruit length, fruit diameter, fruit weight and 1000 seed weight
indicate possibility of improvement through selection. Similar results have been reported by
TASISA & al. 2011 and ULLAH & al. 2012. However, PARNSE, 1957 stated that greater
usefulness of considering estimate of genetic advance as an effective selection tool lies in
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accompanied heritability estimates. Hence, very high genetic advance accompanied by high
heritability estimates for leaf length, leaf width, days to flower, days to 50% flowering, fruit
per plant, fruit length, fruit diameter, fruit weight and 1000 seed weight suggest simple
inheritance system for these traits. FEHMIDA & AHMED, 2007 reported similar results for
plant height, number of fruits per plant, fruit size and weight of 10 tomatoes.

Positive and significant association of fruit yield per plant (P < 0.05) with plant
height, number of branches per plant and leaf length shows that taller plants, bearing more
branches and longer leaves tend to yield higher as compared to shorter plants. This may be
explained by the greater photosynthetic products available for partitioning to fruit production.
Positive and significant association of number of fruits per plant with number of fruit per
inflorescence is an indication of increased number of fruits with increased number of fruit
bearing inflorescence. Weight per fruit which is a function of fruit size had predictably
positive and significant association with fruit length and fruit diameter. MOHANTY, 2002
had reported positive and significant correlation of number of fruits per plant with fruit size
and single fruit weight. More branching accessions of tomato tend to flower and mature late
as shown in the negative and significant association of number of branches per plant with
days to flower, days to fruit ripening and days to maturity. This may be due to the fact that
much time is spent by the plant in growing more vegetative branches, hence extending its
lifespan. Therefore, a breeder interested in improvement for early maturity in tomato may
select plants with less number of branches.

Conclusion

The agronomic and genetic parameters discussed here are functions of the
environment, so estimates may differ in other environments as well as agronomic
performance. However, based on the high genetic advance accompanied by high heritability
estimates for different attributes studied, especially, days to 50% flowering, fruit per plant,
fruit length, fruit diameter, fruit weight and 1000 seed weight we could conclude that the
determinant genetic effects of the phenotypic expression of these characters are
fundamentally of the additive type. Hence, a high response should be achievable after several
selection cycles.
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