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Variability Studies on Pod and Seed Characteristics of Acacia nilotica (L.)
Wild Ex. Del.
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Abstract: Genetic variability and correlation in different pod and seed characters
of Acacia nilotica were studied. High values of heritability were observed for all
the characters, except seed width (23.52%) and seed length (45.2%), while high
genetic advance was observed for vigor index-II, vigor index-I, shoot length, seedling
dry weight and root length. One hundred seed weight had significant positive correlation
with all the characters except seed per pod and electrical conductivity. Seed per
pod had non-significant positive correlation with lOG-seed weight, while EC had
significantly negative correlation with all the characters.
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Acacia nilotica (L.) Wild Ex. Del.,
commonly known as babul or kikar, belongs
to the family leguminosae. It is indigenous
to the western part of the Indo-Gangetic
plain and the northern part of the Deccan
Plateau where it is scattered throughout
agricultural fields, along railway lines,
public highways, bunds and embankments.
Its timber qualities are hard and tough wood,
resistant to termites, impervious to water
and popular for tool handles and carts.
Its gum is used for matches, paints, and
calico printing and dyeing, as a sizing
material for si Ik and cotton and in
manufacture of paper. Inspite of its
economic importance and potential as a
valuable afforestation species, studies on
its genetic improvement are limited. Hence, .
variability studies, which provide the basic
in'formation required for genetic
improvement of any tree species, were
undertaken with respect to seed and pod
characters.

Material and Methods

The experimental material was collected
from 9 different locations (3 from arid region,
viz., Sirsa, Mahendragarh and Rewari; 3
from' semi-arid region, viz., Sonepat, Jind
and Bhiwani; 3 from sub-humid region, viz.,
Pancnkula, Kamal and Kaithal) of Haryana
during June-July 1998. Seed pods were
collected by randomly selecting five trees
from each location. Observations on pod
length, seed per pod, seed length, seed width,
seed thickness, I OO-seed weight, seed
volume, tetrazolium test, standard
germination, electrical conductivity (EC),
seedling length, seedling dry weight, vigor
index-l [standard germination (%) x seedling
lengtfi (cm)] and vigor index-II [s~ndard
germination (%) x dry weight of se~dling
(mg)] were recorded in three replications.
Analysis of variance was carried out
following Panse and Sukhatme (1978).
Estimates of heritability (broad sense) and
genetic advance (% of mean) were calculated
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by fonnula given by Johnson et al. (1955)
and Lush (1949), respectively. The
phenotypic and genotypic correlation
coefficients were calculated as per Robinson
et al. (1951).

Results and Discussion

The analysis of variance showed that
mean sum of squares were highly significant
for most of the characters except seed width,
which was non-significant (Table 1). The
significance of mean square due to seed
sources in almost all the characters indicates
considerable variability, thereby suggesting
good scope for improvement.

The values (Table 1) of genotypic
coefficient of variation (GeV) and
phenotypic coefficient of variation (peV)

ranged from 1.23 and 2.55 (seed width)
to 17.27 and 17.90% (vigor index-I). The
differences between pev and GeV for all
the characters were very small, indicating
thereby less influence of environment, and
reflect on the reliability of selection based
on phenotypic perfonnance. Similar trends
were also observed in A. nilotica (Shivkul11ar
and Banerjee, 1986) and Dalbergia sissoo
(Dhillon et al., 1995).

High values of heritability were observed
in almost all the characters except. seed
width (23.52%) and seed length (45..20%).
'The heritability in broad sense ranged from
23.52 to 97.29% and genetic advance as
per cent of mean from 1.23 to 34.85%
for v~rious characters.

Table 1. Analysis of variance and magnitude of variation for seed quality and seedling vigor parameters
in Acaica ni/otica

Parameters Analysis of variance Magnitude of variation

Treatment Error F cal Signi- GeV pev h2 GA as
ficance % of

mean

Pod' length 0.7575 0.0961 7.878 ** 3.23 3.87 69.62 5.55

Seed per pod 0.5903 0.5903 0.0670 ** 4.49 5.28 72.23 7.86

Seed length 0.0973 0.0280 3.475 * 1.93 2.88 45.20 2.68

Seed width 0.0455 0.0237 1.923 NS 1.23 2.55 23.52 1.23

Seed thickness 0.1081 0.0091 11.877 ** 4.72 5.34 78.38 8.62

Seed weight 3.8160 0.1204 31.684 ** 7.49 8.82 72.07 13.10

. Seed vol'lme 2.5092 0.2870 8.742 ** 7.81 8.18 91.09 15.36

Tertrazolium test 48.3333 2.4444 19.773 ** 4.48 4.83 86.22 8.58

Standard germination 41.3703 4.5370 9.118 ** 4.58 5.36 73.01 8.07

Ee at 2 t h 1.1836 0.0321 36.808 ** 4.66 4.85 92.26 9.22

Root length \'.2699 0.0544 23.306 ** 13.33 14.20 88.14 25.78

Shoot length 3.5468 0.0869 40.809 ** 15.08 15.64 92.99 29.97

. Seedling dry wt. 317.2887 2.9165 108.79 ** 13.72 13.91 97.29 27.88

Vigor -index-I 76185.5024' 1830.6172 41.617 ** 17.27 17.90 93.12 34.33

Vigor index-II 2921765.6060 31634.6955 92.360 ** 17.19 . 17.47 96.82 34.85

* Significant at 'p <0.005, ** Significant at P <0.01, NS = Non-significant.
GCV = Genotypic co-efficient of variation, pev = Phenotypic co-efficient of variation. h2 = Heritability
(broad sense); GA = Genetic advance.
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High genetic advance was observed for
vigor index-II (34.85), which was followed
by vigor index-I (34.33), shoot length (29.97),
seedling dry weight (27.88) and root length
(25.78). In characters like seed weight, root
length, shoot length, seedling dry weight,
vigor index-I and vigor index-II, high
heritability in conjunction with high genetic
advance in percentage of mean indicates
that heritability is largely due to additive
gene effects and low gene advance, coupled
with low heritability for pod length, seed/pod,
seed length, seed width, seed thickness,
volume, viability, germination percentage,
EC, etc. This indicates non-additive genetic
effect, resulting in low genetic gain for these
characters from selection. These results
coincide with the findings of Srivastava et
al. (1993) in Terminalia arjuna and Patil
et al.· (1997) in Eucalyptus.

The genotypic correlation (Table 2) was
higher than phenotypic correlation (Table
3) and the low phenotypic correlations were
obtained because of modifying effects of
environment on genotype for most of the
seed characters. Hundered seed weight had
highly significant positive correlation with
all the characters except seed per pod. It
al so had sign ifi cantly high negative
correlation with EC. Pod length showed
significantly positive correlation with seed
thickness, seed volume, seedling dry weight
and vigor index-II and non-significant
positive correlation with all other characters,
except seed length and EC. With seed length
it showed highly significant positive
correlation, while with EC it was negatively
correlated. Seed per pod had significant
positive correlation with viability and
non-significant positive correlation with
seed width, seed thickness, volume of seed,

shoot length, seedling dry weight and vigor
index-II. It showed negative and non-
significant correlation witl1 all the other
characters. Seed length I.lad sign ificant
positive correlation wit\f seed volume,
seedling dry weight and vigor index-II,
whereas it had significantly high negative
correlation with EG. It also showed
non-significant positive correlation with rest
of the characters. Seed width showed
significantly positive correlation with seed
th ickness, germ ination percentage, shoot
length, vigor. index-I, vigor index-II and
negative correlation with EC. It also had
non-significant positive correlation with
seed volume, viability, root length and
seedling dry weight. Viability, germination
percentage, root length, seedling dry weight,
vigor index-I and vigor index-II had
significantly positive correlation with seed
thickness, while seed volume and shoot
length had non-significant positive
correlation and EC had highly significant
negative correlation with seed thickness.
Seed volume gave highly sign ificant positive
correlation with viability, shoot length,
seedling dry weight, vigor index-I, vigor
index-Il and highly significant negative
correlation with EC. It also had significant
positive and non-significant positive
correlations with root length and
germination percentage, respectively. Seed
viability, germination percentage, root
length, shoot length, seedling dry weight,
vigor index-I and vigor index-II had highly
significant positive correlation with each
other, and these characters also had highly
significant negative correlation with EC.
Similar results were also reported by Hooda
and Bahadur (1993) in Leucaena
leucocephala, Kamboj (1994), Manga and
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Sen (1996) inProsopis cineraria and Chopra
(1998) in Prosopis juliflora. From the
present study it can be concluded that higher
seed weight, viability and low EC gave
vigorous seedling, which is helpful in
obtaining superior stands.
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