HortFlora Research Spectrum, 3(1): 51-55 (March 2014)

GENETIC ANALYSIS OF YIELD AND ITS CONTRIBUTING TRAITS IN BRINJAL

(Solanum melongena L.)

Manoj Kumar Singhl*, Vivek Pandey2 and Shamsher Singh3

Department of Vegetable Science, Chandra Shekhar Azad University of Agriculture & Technology, Kanpur (U.P)

"Present address:Krishi Vigyan Kendra, East Kameng, Arunachal Pradesh

2Deptt. of Vegetable Science, College of Forestry and Hill Agriculture, Uttarakhand University of Horticulture
and Forestry,Ranichauri Campus, District- New Tehri, Uttarakhand

3KVK Hailakandi (ICAR), P.O. - Lakshmisahar — 788152, District - Hailakandi, Assam

*E-mail: mr.mksingh2008@rediffmail.com

ABSTRACT : The experiment was conducted with parent, 45 F1s and 45 F»s population developed through
diallel excluding reciprocals along with 10 parents viz., Azad B-1, Type-3, KS-224, KS-235, DVR-8, Azad
Kranti, KS-331, PPL, KS-503 and KS-504 in Randomized Block Design with three replications at the Research
Farm of the Department of Vegetable Science, C.S. Azad University of Agriculture and Technology, Kalyanpur,
Kanpur during kharif 2010. The observations were recorded on 5 randomly selected plants from each row for
ten quantitative traits namely, days to flowering, height of plant, number of branches per plant, length of leaf,
width of leaf, length of fruit, width of fruit and number of fruits per plant. Genetic component of variance showed
significant value for additive component (D) which was significant for width of leaf, length of fruit, width of fruit,
number of fruits per plant and weight per fruit on both the generation except days to flowering and plant height
based on F1 and number of branches per plant based on F2 only.The dominance components (H) were also
highly significant for all the characters under study in both the generations. The degree of dominance (H1/D)0'5
showed over dominance for all the characters in both the generations. The ratio of KD/KR showed presence of
more dominant alleles for all the characters based on F1 and F2 generation, while less than unity in F2
generation only for days to flowering and length of fruit. Other characters showed more amount of successive
alleles. The ratio of (h2/H2) showed more than two gene group for length of leaf and width of fruit in Fq and F2
generation, respectively. More than three gene groups for length of leaf and weight of brinjal fruit in F2 & F1 &
F2 generation, respectively. More than five gene groups for width of leaf in F1, more than six gene groups for
width of leaf in F2 generation and other characters showed at least one gene group with some modification for

controlling the traits.
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Brinjal or egg plant (Solanum melongena L.) is
one of the most important vegetable crops grown in
India. It belongs to the family Solanaceae with
chromosome number 2n = 24. It is an important
commercial crop grown all over the country except on
higher altitudes. It has high vyielding potential and
adaptability to various agro-climatic conditions
throughout the country and grows throughout the year.
Brinjal is native of India, one of the most popular
vegetable grown throughout the country especially in
north east region, where there are wild relatives of
brinjal and are being grown in their kitchen garden. The
unripe fruits are used as a cooked vegetable. It is
adopted wider range of climatic condition from north to
south and west to east. Brinjal is used in variety of
culinary preparations. Pickles and industrially
processed food are also produced from brinjal. Brinjal
has ayurvedic medicinal properties. The fruits of brinjal
are excellent remedies for those suffering from lever
troubles. White brinjal is good for diabetic patients.
Brinjal is good source of vitamin A, B and C. The green
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leaves of brinjal are excellent source of vitamin C. The
bitter source of brinjal is due to glycoalkaloids. The
national share of brinjal in overall total production of
vegetables is 8% during 2009-2010. In India, overall
ranking wise production of brinjal, West Bengal
possesses the top rank from the production of 2.99
million tonnes with 1.56 million hectare area followed
by Odisha and Bihar. Brinjal has three main botanical
varieties under the species melongena, the round or
egg shaped cultivars group under var. esculantum, the
long selender type are under var. serpentinum, and the
dwarf brinjal plants are put under var. depressum.

The knowledge of nature and magnitude of gene
action controlling the characters under consideration,
general combining ability of the parents and degree of
heterosis are helpful in determining the efficient
conventional breeding and hybrid breeding
procedures. The genetic diversity of the parent
influence the performance of hybrids and segregating
generations and increase the chance of recovering
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desirable transgressive segregates and thus
enhancing the effectiveness of selections.

MATERIALS AND METHODS

A set of 10 varieties/strains namely Azad B-1,
Type-3, KS-224, KS-235, DVR-8, Azad Kranti, KS-331,
PPL, KS-503 and KS-504, showing wide phenotypic
diversity maintained in the germplasm section at the
Department of Vegetable Science of Chandra Shekhar
Azad University of Agriculture and Technology,
Kalyanpur, Kanpur through selfing were collected for
the study. These comprised of commercial varieties
and indigenous collections from different parts of India.
The soil fertility was homogenous in the field in which
experiment was conducted. The field was ploughed
twice with the soil turning plough followed by four
ploughings with the cultivator. Each ploughing was
followed by planking for making the soil friable and
suitable for sowing. While preparing the land, due
precautions were taken to maintain uniform level of the
experimental field for proper drainage. Fertilizer @ 120
kg nitrogen, 60 kg phosphorus and 60 kg potash per
hectare were given to the crop during the whole crop
season. Half quantity of nitrogen, whole of phosphorus
and potash were applied through basal dressing in the
form of fertilizers at the time of last ploughing. Rest of
the nitrogen was applied as top dressing in the form of
urea after one month of ftransplanting. All the
homozygous parents were sown at Research Farm of
the Department of Vegetable Science of CSAUA & T,
Kalyanpur, Kanpur during kharif 2008. All the possible
45 F1 hybrids, excluding reciprocals were made among
these ten parents. For building up of the F2 population
of these, F1 hybrids were sown during Kharif 2009. All
these F1 hybrids were selfed for producing the F2
seeds. All the 45 F1 hybrids and 45 F2 populations
along with 10 parents were shown in Randomized
Block Design with three replications in during Kharif
2010. Parents and F1s were sown in single rows while
Fos in two rows, with ten plants in each row. The rows
distance of 75 cm row to row and the plant to plant
spacing was maintained at 60 cm.

RESULTS AND DISCUSSION

It is illustrated from Table 1 that additive genetic
component (B) was significant for width of leaf, length
of fruit, width of fruit, number of fruits per plant and
weight per fruit in both the generations except days to
flowering and plant height based on F1 and number of
branches per plant based on F2 only. Phase estimate
indicates the preponderance role of additive genetic
component for controlling these characters. The
findings of Salimath et al. (4), Chadha and Sharma (1)
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were in accordance with above results. The dominance
components (H1 and Hz) were also highly significant
for all the characters under study based on F4 and F2
generation. The H1 is higher than Hz for all the
characters in both the generation which suggested that
positive and negative genes at the loci governing the
characters were not in equal proportion in parents
selected for study. The F component was highly
significant for width of fruit and weight per fruit based
on F1 and F2 generation, while width of leaf only on F»
based and days to flowering, plant height and number
of fruits per plant under study based on only F1
generation. The significantly negative value of F»
components revealed that the recessive genes were
more frequent in comparison to dominant for
expression of their characters among parents. The
estimated values of dominance effects of parents (h2)
was positive and significant for days to flowering, plant
height, length of leaf, width of leaf, length of fruit, width
of fruit and weight per fruit based on both the
generations and for number of branches per plant and
fruit yield per plant based on F1 generation only and
non significant positive values for other characters also
indicated that the preponderance genes were
consistent in nature. The environmental component (E)
was significant for days to flowering based on F2
generation and fruit yield per plant based on F4
generation only indicated the role of environment for
expression of their characters. Other characters
showed non-significant values for this component
indicating the nominal effect of environment on the
traits. The average degree of dominance of gene
(H1/D)0'5 showed higher the value (more than unity) for
all the characters revealing the presence of over
dominance for all the traits in both the generations
which was also confirmed by higher the values of H4
and Hyz in comparison to D (additive component).Over
dominance for all the traits in both the generation
showed partial dominance. The proportion of positive
and negative allele in parents (H2/4H1) showed the
values less than its theoretical value i.e. 0.25 for all the
characters in both the generations revealing the
asymmetrical distribution of positive and negative
alleles among parents. It is also indicated that the
distribution of loci among the parents was not in
balanced form for these characters. The proportion of
dominance and recessive alleles in parents (4DH1)0'5 +
F/(4DH1)°'5 showed that the values of this statistics is
more than unity in both the generation for all the
characters based on F1 and F2 generations both, while
less than unity in F2 generation only for days to
flowering and length of fruit, which reflect that dominant
allels were more frequently distributed than recessive
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ones among parents in corresponding generations.
The other characters showed its value less than one,
which indicates that there are more frequency of
recessive alleles in comparison of dominant ones
among parents. The ratio of dominant and recessive
alleles among the parents is determined to the extent of
genetic advance, which can be estimated in a
population. If the genes are dominant in nature the
magnitude of genetic advance will be less, if the
recessive general pre dominant. The proportion of
dominant genes was fairly moderate for all the
characters except, mentioned is finding, which denoted
moderate amount of genetic gain for fruit yield and
same yield contributing traits. The ratio of h?/h? may
also be less due to complement genes interaction
therefore, the number of groups of genes reported may
be higher/lower than the actual number of genes
involved. The ratio of (h2/H2) i.e. the number of group of
genes control the character and exhibited dominance
showed that more than two gene groups were
responsible for length of leaf and width of fruit per plant
in F1 generation in F2 generation respectively more
than three gene groups for length of leaf and weight per
fruit in F2 and F1& F2 generation, respectively more
than five gene groups for width of leaf in F1 and more
than six gene groups for width of leaf in F2 generations
and at least one gene group was responsible for
expression of other characters in respective
generation. These findings are also supported with
Goto (2), Robinson et al. (3), Singh and Gautam (6),
Shull (5), Vadivel and Bapu (8), and Srivastava and
Singh (7).

REFERENCES

Chadha, M.L. and Sharma, C.M. (1991). A note
on partitioning of genetic variation in brinjal.
Haryana J. Hort. Sci., 20 (1-2): 152-155.
Goto, K. (1953). Genetic studies on eggplant II.
The heritability of some quantitative characters
and estimation of minimum number of genes.
Genetics, 2b: 445-452.
Robinson, H.F.; Comstock, R.E. and Harvey, P.H.
(1955). Genetic variance in open pollinated
varieties of corn. Genet., 26 (1) : 171-187.
Salimath, S.B. (1981). Diallel analysis of yield and
yield components in brinjal (Solanum melongena
L.) Thesis Abstract (1981) 7 : (1) : 2-3
Shull, G.H. (1914). The genotype of maize A.M.
Nat., 45 : 234.
Singh, D.K. and Gautam, N.C. (1991). Genetics of
quantitative traits in brinjal (Solanum melongena
L.). Veg. Sci. 18(2):177-183.
Srivastava, J.P.; Singh, H.N. and Singh, S.P.
(1972). Genetic studies on yield component, in
pea, Indian J. Agri. Sci., 42 : 1001-1004.
Vadivel, E. and Bapu, J.R.K. (1990). Genetic
variation and scope of selection for yield attributes
in eggplant (Solanum melongenaL). South Indian
Hort., 38 (6):301-304.

Q

Citation : Singh M.K., Pandey V. and Singh S. (2014). Genetic analysis of yield and its contributing traits in brinjal
(Solanum melongena L.). HortFlora Res. Spectrum, 3(1) : 51-55.




