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Abstract: Success of any plant breeding programme largely depends upon the knowledge of genetic variability present
in the given crop species for the trait under improvement. Presence of variability in the RIL population of the cross SBD
377 and BGD 112 indicates that the developed RILs can be used for mapping seed yield traits. The study indicated that
Seed yield per plant being a dependent trait cannot be selected per se and selection need to be exercised through 100 seed
weight and total number of seeds. Contrary to the general perception lines having greater seed number than the best
parent with more seed weight could be obtained indicating when diverse crosses are mad. This indicates the negative
linkage between these two traits can be broken without causing any yield penalty up to a level where the source does not

become limiting. However, this requires extensive wide crossing and careful evaluation of the segregants.
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INTRODUCTION

Chickpea (Cicerarietinum L.; Family: Fabaceae) is a
self-pollinated, diploid (2 =16), cool season legume
crop with a genome size of ~738Mb and an
estimated 28,269 genes (Varshney et. al., 2013)[16].
It is widely grown in more than 50 countries
representing all the continents (Upad-hyay et. al.,
2011)[14]. Chickpea ranks third among world food
legumes contributing almost 15% of the total pulse
production of world. The worldwide chickpea area
was about 13.5 million ha, with 13.1 million metric
tons of production with the yield of 968 kg ha-1
(FAOSTAT, 2013).

India is the world’s biggest producer, with an
annual production of around 6.54 Mt, representing
66% of total world chickpea production covering
an area of 9.6 mha (FAOSTAT, 2013). Yield being a
complex trait, it is very difficult for per se selection
by the breeders. The success in breeding program

depends on the amount of variability present for
different characters in population and its efficient
management and utilization. Progress in varietal
improvement in crops has been slow due to lack of
imagination vision and efficiency in utilizing to
assess the components of genetic variation for
various quantitative traits, which is likely to provide
genetic basis for choosing parents for the breeding
program. One of the objectives of this study was to
find out the variability occurring in RILs of the cross
SBD377 and BGD 112 and to estimate heritability
and quantitative characters so that the characters
to be used as selection criterion can be identified.

MATERIALS AND METHODS

Mapping population having one hundred and
seventy-seven F,; recombinant inbred lines (RILs)
derived of the cross SBD 377 (Desi Bold Type with
100 seed weight 48g and seed number per plant of
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34 per plant) and BGD 112 (Desi small seeded with
100 seed weight of 12-15g and seed number per
plant of 90) was raised in randomized block design
with three replications and a spacing of 30cm
to1l0cm at Division of Genetics, IARI, Delhi, during
rabi 2009-2010, 2010-2011,and 2011-2012. Standard
agronomic practices for fertilization, tillage, weed
and insect control were followed to ensure adequate
plant growth and development.

Observations on the basis of five randomly
taken competitive plants were recorded on nine
quantitative characters viz., days to 50% flowering,
days to maturity, plant height (cm), primary
branches per plant, total branch per plant, pods per
plant, total number of seeds per plant, 100-seed
weight (g) and seed yield per plant (g). Heritability
(broad sense) estimates were categorized into high,
moderate and low by Robinson et. al. (1966)[9].

RESULT

Significant variability among the RILs with respect
to nine agronomic traits were observed. Data on
mean and range indicates that considerable
variability exists within the mapping population for
quantitative traits (Table 1). Days to flowering (DTF)
ranged from 69.66 days to 96 days with a mean of
87.28 days. The genotypic and phenotypic
coefficients of variations were recorded 7.0 and 9.27
respectively, indicating the high environmental
influence. Heritability for this trait was high with
value of 56.94. Days to maturity (DTM) ranged from
106 days to 158 days with the mean of 147 days.
Phenotypic coefficient of variation (4.37) was higher
than genotypic coefficient of variation (2.90). High
heritability (44.13) for this trait is recorded. Plant
height (PH) ranged from 37 cm to 66cm with an
average of 52 cm. PCV(14.33) was recorded higher
than GCV(8.5).

Primary branch (PB) and total branches (TB)
ranged from 2-6, and 16-84 with the mean of 3.95
and 34.78 respectively. PCV recorded for primary
branch (31.19) was higher than GCV (16.38)
indicating greater environmental influence. PCV
and GCV recorded for total branch (TB) was 36.85
and 17.51 respectively. Moderate heritability was
observed for both the traits (27.58) and (22.58). Pods
per plants (PPP) showed the mean of 71.21 ranging

from 22.5t0186.5. PCV (38.54) was higher than GCV
(19.19). Heritability (24.80) was moderate for this
trait. Total number of seed per plant (TNSPP)
ranged from 17.83 to 232. PCV recorded 42.87 while
GCV was 20.62 with a moderate heritability of 23%.
Range for 100 seed weight was 14.48 g to 38.55 g
with an average of 23.92 g. PCV value (25.32) was
little higher than GCV value (21.20) indicating
environmental influence. Very high heritability
(70%) was exhibited by this trait. Plant yield (PY)
ranged from 6.34g to 55.86 gms with the mean of
20.51g. A high influence of environment was
indicated by greater PCV (68.80) value than GCV
(35.68). Range and mean for plant height and
hundred seed weight were similar to the results
observed by Gupta et al (2015)[7]. The relative degree
at which a trait is transmitted from parent to
offspring is indicated by heritability. Maximum
heritability (broad sense) was observed for 100 seed
weight followed by days to flowering and days to
maturity indicating less environmental influence.
Similar findings were reported by Vaghela et. al.,
(2009)[15].

Success of any plant breeding programme
largely depends upon the knowledge of genetic
variability present in the given crop species for the
trait under improvement. Presence of variability in
the RIL population of the cross SBD 377 and BGD
112 indicates that the developed RILs can be used
for mapping seed yield traits. Further, availability
of superior yield traits in some of the RILs over and
above the parental yield (RIL 62, RIL66) and seeds
per plant (RIL 44, RIL173) indicate the usefulness
of using theses RILs directly into varietal
development programs. The genotypic coefficient
of variation measures the range of variability
available in a crop and also enables to compare the
amount of variability present in different traits. The
phenotypic coefficient of variation indicates the
result of interaction between genotype and
environment. In present study the value of
phenotypic coefficient of variation(PCV) was
observed higher than the genotypic coefficient of
variation (GCV) indicating the greater
environmental effects. Similar results have been
reported by Farshadafar and Farshadafar (2008)[6].
The traits hundred seed weight, days to flowering,
days to maturity, exhibited high heritability
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suggesting that when subjected to selection, these
traits would attain maximum genetic progress. Seed
yield per plant being a dependent trait cannot be
selected per se and selection need to be exercised
through 100 seed weight and total number of seeds.
With low heritability the trait total number of seeds,
needs to be selected with caution. The low
heritability indicates that this trait is more influenced
by environment and larger genotype x environment
effects are more preponderant to overcome this
problem, the direct and indirect effects of this trait
needs to be studied. Such a selection would
accumulate more favorable yield components in the
selected line for higher seed yield. It is largely
inferred that yield can be improved either by
improving 100 seed weight or total number of seeds
per pod.

However, most of the workers have reported
anegative correlation between these two. Contrary
to that we could identify RIL62, RIL66 having more
seed weight along with more seed number than the
best parent SBD 377, which had a seed weight of
55g and seed number 232. Similar trans-aggressive
segregants for number of seeds, exceeding BGD 112
(RIL62 with seed number 232 and RIL44 with seed
number 222 ) could be identified along with greater
seed weight in RIL62 (55g) and RIL66 (48 g). This
indicates the negative linkage between these two
traits can be broken without causing any yield
penalty up to a level where the source does not

become limiting.

However, this requires extensive wide crossing
and careful evaluation of the segregants. Selections
can only be done in such population if there exists
greater variability in such population. The above
study concludes the same.
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Estimates of Mean, Range (lower-higher), GCV, PCV, h?b, for 177 RILs of cross SBD 377 x BGD 112 for nine traits.

Range

Traits Mean Minimum Maximum GCV PCV Heritability

DTF 87.28492 69.66(RIL1) 96(RIL162) 7.00018 9.276653 56.94239666
DTM 147.31 106(RIL106) 158(RIL175) 2.90715 4375758 4413959085
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PB 3.954376 2(RIL100) 6(RIL76) 16.38228 31.19477 27.57940854
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1. Days to Flowering, 2. Days to Maturity, 3. Plant height(cm), 4. Primary branch, 5. Total branch, 6. Pods per plant,
7. Total number of seed per plant, 8. 100 seed weight(g), 9. Seed yield(g).
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Figure 1: Graph representation of 177 RILs of cross SBD377 x BGD112 for nine traits.

DTF (Days to Flowering), DTM (days to maturity), PH (plant height), PB (primary branch), TB (Total Branch), PPP (Pods per
plant), TNSPP (Total number of seed), 100SW (Seed weight), SY(Seed Yield).

Farshadfar, M. and Farshadfar, E. (2008), Genetic variability
and path analysis of chickpea (Cicer arientinum L.)
landraces and lines. J. Appl. Sci. 8: 3951-3956.

Gupta, S., T. Kumar, S. Verma, C. Bharadwaj, and S. Bhatia.
(2015), Development of gene-based markers for use in
construction of the chickpea (Cicer arietinum L.) genetic
linkage map and identification of QTLs associated with
seed weight and plant height. Molecular biology reports.
42: 1571-1580.

Panse, V. (1957), Genetics of quantitative characters in relation
to plant breeding. Indian |. Genet. 17:318-328.

Robinson HF (1966), Quantitative genetics in relation to
breeding on the centennial of Mendelism. Indian ] Genet
26: 171-187.

Steel, RG.D., and Torrie, J.H. (1980), Principles and Procedures
of Statistics. 2"! ed. New York: McGraw-Hill.

Salgotra, S.K. (2016), Association Studies for Seed Yield and
Its Attributing Traits in Desi Chickpea (Cicer arietinum L.)
Varieties. Lequme Genomics and Genetics. 7.

Singh, T. (2016), Estimation of genetic parameters and character

associations for yield and quality traits in chickpea. Indian
Journal of Agricultural Research.

Tuba Bycer, B.T., and D. Pakar. (2008), Heritability and gene
effects for yield and yield components in chickpea.
Hereditas. 145: 220-224.

Upadhyaya, H.D., M. Thudi, N. Dronavalli, N. Gujaria,
S. Singh, S. Sharma, and R.K. Varshney. (2011), Genomic
tools and germplasm diversity for chickpea improvement.
Plant Genetic Resources. 9: 45.

Vaghela, M.D., Poshiya, VK., Savaliya, ]J., Kavani, R H. and
Davada, B.K. (2009), Genetic variability studies in kabuli
chickpea (Cicer arietinum L.). Legume Res. 32: 191-194.

Varshney, RK., C. Song, RK. Saxena, S. Azam, S. Yu, A.G.
Sharpe, S. Cannon, J. Baek, B.D. Rosen, B. Tar’an,
T. Millan, X. Zhang, L.D. Ramsay, A. Iwata, Y. Wang,
W. Nelson, A.D. Farmer, P.M. Gaur, C. Soderlund, R.V.
Penmetsa, C. Xu, A.K. Bharti, W. He, P. Winter, S. Zhao,
J.K. Hane, N. Carrasquilla-Garcia, J.A. Condie, H.D.
Upadhyaya, M.-C. Luo, M. Thudi, C.L.L. Gowda, N.P.
Singh, J. Lichtenzveig, K.K. Gali, ]. Rubio, N. Nadarajan,
J. Dolezel, K.C. Bansal, X. Xu, D. Edwards, G. Zhang, G.
Kahl, J. Gil, K.B. Singh, S.K. Datta, S.A. Jackson, ]. Wang,
and D.R. Cook. (2013), Draft genome sequence of
chickpea (Cicer arietinum) provides a resource for trait
improvement. Nat Biotech. 31: 240-246.

1586

International Journal of Tropical Agriculture © Serials Publications, ISSN: 0254-8755





