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Abstract

The present investigation was conducted to study the
influence of various seed morphometric traits viz., size,
shape, weight, thickness and its orientation of Prosopis

cineraria  population collected from arid zone of
Rajasthan. A wide range of variability was observed
among the individuals within population for various seed
characters. The seeds were randomly selected and
grouped into eight classes (S1 to S8) based on size,
shape and thickness. The seed length varied from 7.9
mm (S1) to 4.26 mm (S4). Maximum seed breadth
recorded as 4.9 mm (S1) whereas, minimum was 3.33
mm (S7). Thickness of seeds ranged between 1.53 to
1.1 mm, while hundred seed weight varied between 0.64
(S1) to 0.40 g (S7). Eight classes of Prosopis cineraria

seeds were sown in the pots, among the seed classes,
S1 class of seeds exhibited maximum germination (70%)
followed by S2 and S3 where as S8 class seeds exhibited
minimum and poor germination percentage (10%)
followed by S7 and S4. Maximum shoot length, root length
and collar diameter were also recorded in S1 class
seeds. Therefore, seed size can be used as a parameter
for predicting germination and seedling growth rate both
in nursery and field conditions.
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Khejri [Prosopis cineraria (L.) Druce], the ‘Queen of the
Desert’, belongs to the subfamily Mimosoidae of
Leguminosae family, and has an important place in the
economy of the Indian desert. Khejri is a small to medium
size tree, found mainly in the Thar Desert and other parts
of Rajasthan in India. It grows in dry and arid regions of
Arabia and in regions of India mainly Rajasthan, Haryana,
Punjab, Gujarat, Western Uttar Pradesh and drier parts
of Deccan. Khejri is a evergreen thorny tree with slender
branches armed with conical thorns and light bluish-
green foliage. The trees not only boost the growth and
productivity of companion plants, but also provide fuel,

fodder, food, small timber, medicines, gum and tannin.
Its foliage is a nutritive fodder for animals and the wood
is of good quality for domestic fuel purposes. Unlopped
trees produce green, immature pods (sangri) used as a
vegetable (fresh and also dried), and ripe pods (khokha)
are used for fresh consumption and for the preparation
of flour. Khejri trees occupy a special place in the life of
desert dwellers, especially those of rural communities.
Prosopis species are economically and ecologically
important tree species in arid and semi-arid zones of
the world (Vilela and Ravetta, 2001) and extensively
deployed for rehabilitation of various kind of wastelands
(Ramesha et al., 2016).

In spite of wide spread of indigenous tree species
distribution in arid region, Prosopis cineraria ranks first
by virtue of its high adoptability for multipurpose uses,
there by serving as a lifeline tree for local people. Owing
to the lack of any other effective mode of regeneration in
Prosopis cineraria except through seed, it is essential
that seeds used in nursery raising or afforestation
possess high germinability. Seed is such a key element
in plant production that it exercises a profound influence
on the success or failure of both artificial and natural
regeneration. Seed size is a parameter for predicting
germination and seedlings growth rate both in the nursery
and field condition (Oni and Bada, 1992). Seed size is
an important attribute of plant fitness as increasing seed
size within species was correlated with an increase in
seed germination per cent. The most commonly cited
advantages of large seed size through greater food
reserves are drought resistance, early shade tolerance
and other direct effects of larger initial seedling size
(Westoby et al., 1992). Seed size affects dispersal
distance (Stevenson, 2000), dormancy, or timing of
germination (Simons and Johnston, 2000).
Quantification of variations in seed size (seed length,
width, and seed weight) and germination traits was
documented in many tree species and these traits are
widely  used  in  studies  of  genetic  variation  and  are
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believed to be under strong genetic control (Hodge and
Dvorak, 2004; Mamo et al., 2006). Therefore, the effect of
seed sizes in morphological characteristics of Prosopis

cineraria was necessitated to be considered and
determined. W ith this background the present
investigation was conducted to study the morphological
variability of seed and seedling characters of Prosopis

cineraria from arid region of Rajasthan.

Individuals within populations were surveyed in the arid
region of Pinjarapole, Pali, Rajasthan to study the
morphological variability of seeds of Prosopis cineraria.

Trees growing at one location were considered to be
one population. There variability were existed within
population and twelve trees were selected randomly. In
fact, trees were randomly chosen following a minimum
distance of 500 m between each tree. Based on
morphological characters such as tree height, diameter
at breast height (DBH), number of branches and its
pattern, straight trunk and free from pest and disease
attack etc, superior Prosopis cineraria individuals were
selected. From the selected individual’s seeds were
collected to study the morphological variability of seeds
and its germination potential. Mature pods of such
selected trees were collected and pooled it for analysis
of the seed attributes/characters. Seed characters viz.,
length (mm), breadth (mm), thickness (mm), shape and
weight (gm) were recorded for all the individuals. Since
the seeds fallen under different size and shape, they
were classified and named as S1, S2, S3, S4, S5, S6,
S7 and S8. In order to soften the hard seed coat, seeds
were treated with concentrated HCL for ten minutes before
sowing. Seeds were sown in pot with sand, soil and
FYM mixture in the ratio of 1:2:1. Pots were kept in shade
throughout the experiment and watering was done
manually once in a day. After 21 days of germination,
plant height (cm), collar diameter (mm), root length (cm)
and germination percentage were recorded.

Table 1. Seed variability in morphometric traits of Prosopis cineraria

Seedling growth in nursery and plantations greatly
depends on seed characteristics as well as genetic
constitution of trees and exhibited variability in
germination and growth characteristics at nursery stage
(Radwanski and Wickens, 1981). The experimental study
indicated that there was considerable variation within
the populations for all seed morphological characters.
Regarding the qualitative characters, seeds exhibited
typically unique pattern for its shape, size, orientation,
boldness and structure traits (Fig 1). The seeds were
randomly selected and grouped into eight classes based
on size, shape and its orientation (Table 1). The recorded
seed length varied from 7.9 mm (S1) to 4.26 mm (S4).
Maximum seed breadth recorded as 4.9 mm (S1)
whereas, minimum was 3.33 mm (S7). Thickness of
seeds ranged between 1.53 to 1.1 mm, while hundred
seed weight varied between 0.64 (S1) to 0.40 g (S7).

Fig 1. Variation in seed morphometric traits of Prosopis

cineraria

Eight classes of Prosopis cineraria seeds were also
sown in the pots to record their growth and germination
potentials. Among the seed types, S1 type of seeds
exhibited maximum germination (70%) followed by S2
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(55%) and S3 (35) where as S8 type seeds exhibited
minimum and poor germination percentage (10%)
followed by S7 (20%) and S4 (20%) (Table 2). Superior
germination exhibited by large seed size could be
attributed to availability of more food reserves in large
seeds (Fig 2). On the other hand, the lower germination
obtained from small seeds was attributed to relatively
lower food reserve in the small sized seeds, the stage of
maturity, size of cotyledons and genetic factors. Oni and
Bada (1992) also reported that large seeds showed
better germination and growth than small seeds.
Similarly, Simmone et al. (2000) reported that seed size
had a strong influence on germination as well as growth
and biomass increment of a plant. The highest plant
height recorded was 22 cm in S1 seeds followed by S2
and S5. Collar diameter of seedlings ranged between
1.3 mm (S1) to 0.4 mm (S8). Maximum root length was
observed in S1 and S2 (13 cm) followed by S5 (6.5 cm)
whereas, minimum root length was in S8 (3.4 cm)
followed by S6 (4 cm). Owoh et al. (2011) reported that
seed sizes affect plant vigour as seeds with greater mass-
produced vigorous plants. Seeds in the large seed size
had the highest values of seedling height, collar
diameter, number of leaves and root length, since
physical characters of seed are strongly related to the
physiological potential of the seed (Gurunathan and
Srimathi, 2012). Increase in germination percentage with
increase in seed weight and seed size was reported
earlier in other tree species like Hardwickia binnata

(Ponnamal et al., 1993), Leuceana leucocephala (Gupta
et al., 1983), Acacia mellifera (Srimathi et al., 1991) and
Abies pindrow (Singh and Sah, 1992). Similar findings
for seed characters among different seed sources and
populations were reported in Tamarindus indica (Azad
et al., 2014), Prosopis juliflora (Sharma et al., 1994),
Terminalia chebula (Thakur et al., 2008), Acacia nilotica

(Chillar et al., 2002), Dalbergia sisoo (Dhillon et al., 1995)
and Pongamia pinnata (Divakara et al., 2010; Raut et al.,

2011).
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9
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Table 2. Growth parameters of seedlings of Prosopis

cineraria

Fig  2. Seedling performance based on seed
morphometric traits in Prosopis cineraria

Thus, study indicated that variability exists in seed
morphological and seedling characters of Prosopis

cineraria, collected from arid zone of Rajasthan and the
seed size can be exploited as a parameter for predicting
germination and seedling growth rate both in nursery
and field conditions.
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