Ekin
Journal of Crop Breeding and Genetics

4(2):45-51, 2018

Genetic Variability and Character Association in Advance Inbred Lines of
Pearl Millet Under Optimal and Drought Condition

Jagdeep SINGH" Ashok Kumar CHHABRA

Department of Genetics and Plant Breeding, CCS Haryana Agricultural University, Hisar

! Jagan Nath University, Bahadurgarh (HR)
* Corresponding author e-mail: jagdeep.gpb2011@gmail.com

Citation:

Singh J., Chhabra A. K., 2018. Genetic Variability and Character Association in Advance Inbred Lines of Pearl Millet Under Optimal

and Drought Condition. Ekin J. 4(2):45-51, 2018.

Received: 10.05.2018 Accepted: 24.06.2018

Published Online: 30.07.2018

Printed: 30.07.2018

ABSTRACT

This study was conducted to investigate genetic variability among 50 advance inbred lines of pearl millet. The genotypes
were evaluated for 15 growth traits, yield components, and grain yield. All the quantitative traits varied significantly
among the tested genotypes. A wide range was observed for all parameters of genetic variability for all the traits. A higher
PCYV for various characters than its corresponding GCV suggested the role of considerable component of environment in
the expression of all these characters. High to moderate heritability and genetic advance as per cent of mean for dry fodder
yield per plant, grain yield per plant indicated that selection will be effective for further improvements. Comparative
mean performance for various traits of Bawal location (drought) and Hisar location (normal) revealed that the characters
expression at Bawal was much reduced causing significant reduction in grain yield. The correlation coefficients revealed
that estimated genotypic correlations for most of the characters were greater than their corresponding phenotypic ones.
Results revealed that number of tillers per plant at Hisar location and dry fodder yield at Bawal location can be used as

indirect selection criteria to increase the seed yield.
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Introduction

Pearl millet [Pennisetum glaucum (L.) R. Br.]
is the staple food grain with a high nutritional value
and is also used as a feed, fodder, construction ma-
terial and even its potential as a source of bio-fuel.
As compared to the early 1980s, pearl millet area
in India declined by 26% during 2014-15, but pro-
duction increased by 19% owing to 48% increase in
productivity. It is cultivated in the most sandy, infer-
tile soils and drought prone environments where no
other cereal crop can survive even under these con-
ditions, pearl millet yields 500-800 kg/ha of grain.
Pearl millet hybrids maturing in 80-85 days, when
cultivated as an irrigated summer season crop in
parts of Rajasthan, Uttar Pradesh, Gujarat and Ma-
harashtra states of India, have been reported to give

as high as 5000-7000 kg/ha of grain yield (Anony-
mous 2016).

Pearl millet is principally a cross pollinated crop
where heterozygocity perse has to be maintain to re-
alize elite hybrids or improved population. That in
termed can be achieved through incorporating diverse
inbred lines in crossing programme (three lines sys-
tem) for hybrids and/or development of open pollinat-
ed improved population. This necessitates evaluation
of good number of inbred lines under different growth
environment so that promising inbred line could be
selected for further improvement. Moreover informa-
tion on genetic variability parameters like GCV, PCV,
heritability and genetic advance in given set of pop-
ulation and correlation co-efficient will among vari-
ous traits could help deciding the selection intensity



and direction of selection for further improvement.
Keeping these aspects in view the presence study was
conducted to evaluate a set of 50 genotypes of pearl
millet under two growth environments representing
rainfed drought condition at Bawal and normally irri-
gated condition at Hisar location.

Material and Methods

The present investigation was conducted at the
Research Area of Pearl millet Section at Hisar and
Regional Research Station (RRS) at Bawal, CCS
Haryana Agricultural University, Hisar representing
typical semi-arid conditions during Kharif 2013.The
material comprised 50 pearl millet inbred lines. The
experiment was conducted in RBD with 3 replica-
tions. Three irrigations were applied at Hisar location
whereas rainfed crop was grown at Bawal with plot
size of two row of 4.0 meter length. Plant to plant
distance within a row (10 cm) and row to row dis-
tance (50 cm) were maintained at both the locations.
Analysis of Variance was computed for all the traits
as described by Gomez and Gomez (1984). Correla-
tion coefficients among characters were determined
by using the variance and covariance components as
suggested by Al-joubri ef al., (1958). Estimates of ap-
propriate components were substituted for the param-
eters to predict expected genetic gain as suggested by
Johnson et al., (1955).

Results and Discussion

Drought stress is one of the major constraints
for the crop productivity, which is affecting 1/3 of
arable land world-wide and will probably increase
in the on-going climate changes. Therefore, for sus-
taining the productivity in future drought tolerance
is important.

In both the locations ANOVA revealed (data not
given for brevity) highly significant genotypic dif-
ferences among the genotypes for leaf rolling, flag
leaf area (cm?), flag leaf angle, number of tillers per
plant, stem thickness (mm), plant height (cm), grain
yield (g), dry fodder yield (g), days to 50% flower-
ing , panicle length (mm), grain yield per panicle (g)
, grain volume, total panicle number per plant, grain
mass (1000 grain wt.) and grain number per panicle
were significant in both the environments. Over all
mean of genotypes was less in Bawal as compared
to that in Hisar location for all the characters.

Heritability in broad sense, genetic advance
in terms of per cent of mean also showed a wide
range in both the environments (Table 1). High es-
timates of coefficient of variation along with high
to moderate heritability and genetic advance as per
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cent over mean for grain per panicle, grain yield per
panicle and dry fodder yield are indicative of ad-
ditive genetic variance for these characters. Grain
yield and plant height and tillers per plant had mod-
erate heritability with moderate genetic advance at
both locations viz., Hisar and Bawal which indicated
non-additive genetic variance. High heritability, low
genetic advance and low variability were observed
for panicle length i.e. [heritability 57.56, PCV 6.66,
GCV 5.06 (Hisar), heritability 80.37, PCV 6.77,
GCV 6.06 (Bawal), respectively] for days to 50%
flowering which indicates prevalence of non-addi-
tive genetic variance. Selection in later generation
might be more effective for such traits. Singh and
Singh (2016) estimated high heritability for plant
height and panicle length. All characters i.e. number
of'tillers per plant, plant height, panicle length, pani-
cle diameter, number of leaves per plant, test weight,
days to 50% flowering, and grain yield showed high
heritability with high genetic advance that indicated
the predominance of additive type of gene action for
these characters.

Correlation co-efficient

Grain yield per plant expressed a positive and
significant correlation with flag leaf area (0.1708%),
number of tillers per plant (0.1760%), plant height
(0.4226*%*), dry fodder yield (0.3834*%*), panicle length
(0.2687**), grain yield per panicle (0.8620**), total
panicle number per plant (0.1851%), grain number per
panicle (0.6458**) while it expressed a negative corre-
lation with days to 50% flowering (-0.2026*) at Hisar
location (Table 2.2). Grain yield per plant expressed
a positive correlation with flag leaf area (0.2080%),
flag leaf angle (0.1712%), number of tillers per plant
(0.1667%*), plant height (0.5983**), dry fodder yield
(0.1932%*), panicle length (0.3352**), grain yield per
panicle (0.7920*%*), total panicle number per plant
(0.2472%%), grain mass (0.2890*%*), grain number per
panicle (0.4557**), while it expressed a negative cor-
relation with days to 50% flowering (-0.3092**), at
Bawal location (Table 2.1).

Number of tillers per plant (0.176*, 0.166*), dry
fodder yield (0.383**, 0.193%*) grain yield per pani-
cle (0.862**, 0.792**) and grain number per panicle
(0.645**,0.457**) had positive significant correlation
with grain yield at Hisar and Bawal locations respec-
tively which indicated major yield attributing traits were
played significant role. Kumar et al., (2014) evaluated
a set of 26 pearl millet hybrids at Regional Research
Station, Bawal, CCSHAU under rainfed conditions to
estimate the genetic parameters, correlation and path
coefficient analysis for yield and its component traits.




Significant differences were observed among the hy-
brids for all the characters studied. Genetic variability
and character association among the twenty advanced
hybrids, twelve R line and twelve B lines of pearl millet
was studied by Dapke et al., (2014) for ten quantitative
traits. Considerable amount of variation was observed
for all the genotypes in their mean performances with
respect to the characters studied that indicated presence
of sufficient variability and scope for further selection
and breeding superior and desirable genotypes. Ezeaku
et al., (2015) studied 24 parental lines of pearl millet
A/B pairs along with seed parent across five locations
for eight characters to determine yield and yield com-
ponent relationships, heritability estimates as well
as genetic advance. Correlation coefficient analysis
showed that stand count, plant height and head weight
are significantly and positively correlated with grain
yield while days to 50% flowering was significant but
negatively correlated with grain yield.

Conclusion

The present study conclusively revealed that the
performance of various inbred lines for various traits
including grain yield and dry fodder yield were sig-
nificantly different over locations as well as within a
location. Different traits revealed different magnitude
of mean range, GCV, PCV, co-efficient of variation,

heritability and genetic advance. This indicated ad-
equate genetic variation in the present material for
various traits. The selection gains each trait will be
determined by heritability and genetic advance and
the selection intensity applied during selection phase.
Accordingly traits with high variability and high ge-
netic advance are more amenable for selection where
as traits with high heritability and moderate to low
genetic advance would need high selection intensity
for tangible selection gain. The correlation co-efficient
revealed that traits viz., stem thickness, plant height,
panicle length, grain yield per panicle and panicles per
plant were positively associated with grain yield and
dry fodder yield. Hence selection for these yield com-
ponents would result into grain yield improvement. The
yield component at Bawal and Hisar location partially
varied and these traits should be considered while bas-
ing selection at optimal (irrigated) and drought prone
(rainfed) location.
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Table 1. Mean, range, co-efficient of variation (phenotypic and genotypic), heritability (broad sense), and genetic
advance (as % of mean) for various characters at Hisar and Bawal locations.

Co-efficient of S Genetic

variations (%) Heritability advance

No. Characters Mean = SE Range (broad as % of
0

PCV GCV  Sense) mean
| LeafRollin HR 271233 1.00-4.5 2923 25.06 73.54 1.20
& BL 438032 2.16-6.50 3139  28.60 83.05 2.35

2 Leaf Area (cnr?) HR  65.13+434  2224-14932 4192  40.26 92.24 51.86
BL  83.644848  34.48-14824 35.03 3021 74.33 44.88

3 Flas Leaf Anele HR  4120+2.18  14.66-76.00 3500  33.75 93.0 27.63
g & BL  30.81+1.80  13.233-57.31 2929  27.44 87.78 16.32

4 Tillers/ Plant HR  3.60+0.33 1.83-6.33 2934  24.79 69.54 27.63
BL  2.94+0.18 1.00-520  33.17  31.30 89.01 1.78
. HR 13462083  1091-1689 1251  6.15 242 0.84
5 Stem Thickness (mm) BL  12.69+0.98 9.10-17.34 1674  9.87 34.76 1.52
6 Plant Height (cm) HR  154.86+8.70 90.66-212.833 20.99  18.55 78.07 52.29
& BL  136.76:6.86  71.80-208.46 2589 2436 88.5 64.56

7 Grain Yield (g) HR  51.81£3.18  8.03-118.05 5838 5738 96.6 60.19
& BL  10.96+0.66 1574571 69.52  68.70 97.64 15.33

. HR  588.16£1027 125.00-1676.66 60.36  60.29 99.74 729.56

8  Dry Fodder Yield (g) BL  93.6144.62  36.66-430.00 6661 6605 9832 126.31
. HR  53.51£132  4633-5933 666  5.06 57.56 423

0

9 Daystos0%Flowering g 4705, 060 41335566 677 6.06 80.37 537
10 Panicle Length (mm) HR  190.74+8.17 134.30-308.80 20.02  18.56 85.97 67.65
& BL  188.9248.66 123.66-313.33 2135  19.78 85.87 71.36

o . HR  14.78+1.26 151-38.10  59.97  58.07 93.79 17.13
11 Grain Yield Per Panicle (g) g 453,095 1.01-13.37  64.18  63.32 97.35 5.45
12 Grain Volume HR  9.48+0.87 4.40-1601 3333  29.15 76.46 4.98
fnvolu BL  8.59+0.73 3.82-15.13 3283 2921 79.17 4.60
13 Panicles/ Plant HR  3.69+0.35 1.93-633 3052 2534 68.96 1.60
BL 2.80+.25 1.00-5.2 37.44  34.02 82.56 1.78
14 Grain Mass HR  6.36+0.60 230-10.67 3538 3127 78.11 3.62
(1000 Grain Wt.) BL  5.66+0.51 1.81-10.08 3510  31.36 79.84 3.26

HR 2659.72+156.50 202.33-8405.66 66.31 65.50 97.59 3545.59

15 Grains/ Panicle BL 8287248723 231.00-277633 7097 6854 9327  1130.14

|¢ DroughtResponseIndex ~ HR  130:0.016 021-3.98  75.68 7565  99.92 2.02
(DRI) BL  1.30£0.017 020-3.98  75.69 7565  99.91 2.02
17 Drought Susceptible Index HR 0.93+.0075 0.20-1.22 28.52 2849 99.75 0.54
(DSI) BL  0.93£0.0096 20-122 2853 2848 99.6 0.54
18 Canopy Temperature () IR 32084095 31343434 473 195 17.11 0.54
py temp BL  3091+0.17  29.70-31.70 153  1.17 59.24 57.83
. HR  86.07+1.78  76.14-92.82 526  3.82 52.75 4.92

0,
19 Relative Water Content (%) gy 93514596 67.83-80.68  7.57 434 32.91 428
. . HR  3.66+0.15 1.75-5.00 2577 2466  91.57 1.78
20 Osmotic Potential (MPA) ;= 3 55, 33 1.72-482 2533 1635 5835 1.08
HR  0.69+0.010 0.58-0.76 579  5.14 78.98 0.06
21 Chlorophyll Fluorescence 5 - 679 008 0.56-0.74 58 536 84.98 0.06
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