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Abstract

Chickpea (Cicer arietinum L.) is one of the most important grain legumes after common bean.
In the present study, a total of 35 chickpea genotypes including desi and Kabuli types of cul-
tivated chickpea (C. arietinum) were evaluated for seed physical characteristics that are very
important for seed storage, processing and determining seed quality traits. Therefore, it has
become imperative to study the seed physical characteristics of chickpea during the present
study. The analysis of data revealed that substantial variation is present among the genotypes
under study with respect to seed physical characteristics such as seed size, seed volume, seed
density, hydration capacity, hydration index, swelling capacity and swelling index. These traits
are considered important to determine the seed rate at the time of sowing of the crop, cooking
quality, storage and processing and thereby have a direct bearing on the economics of
chickpea consumption. Our results indicated that the desi, Kabuli and pea-shaped genotypes
differ significantly in seed physical characteristics with overall superior trait performance
of the Kabuli type compared to other seed types, making them superior with respect to
consumer/market demands.

Introduction

Chickpea is considered a very important nutritious crop for people in the Western Himalayas
of Jammu and Kashmir. Therefore, efforts have been made by us to procure large collections of
chickpea germplasm from various national/international institutions followed by their
morpho-molecular characterization and gene mapping for nutritional traits, flowering, seed
coat colour, biotic and abiotic stresses (Fayaz et al., 2019, 2021, 2022; Ortega et al., 2019;
Sivasakthi et al., 2019; Mir et al., 2021). In the present study, efforts were made to characterize
a set of genotypes for seed physical characteristics for the first time in the Kashmir Valley. Seed
physical characteristics are considered important for storage, processing, milling and market-
ing (Ramasamy and Harte, 2009; Sastry et al., 2019). The quality of chickpea is essentially
determined by several factors including physico-chemical characteristics and cooking quality
(Patane et al., 2004). A longer cooking time consumes more fuel and causes loss of nutrients
thus limiting the use of dry grain as a food in developing countries (Barampama and Simard,
1995). The acceptability characteristics, which are strongly associated with the physico-
chemical properties of the product, have not received enough attention in breeding
programmes (Reyes-Moreno et al., 2000). A strong correlation was observed between water
absorbed and texture of the cooked cowpeas (Vigna unguiculata) at room temperature
(Sefa-Dedeh and Stanley, 1979), the hydration coefficient and cooking ability index in faba
bean (Vicia faba) (Youssef et al., 1982) and swelling capacity and hydration capacity related
to cooking time in chickpea (Williams et al, 1983). The weight, volume and density of
seeds are important qualitative traits influencing cooking quality (Waldia, 1996; Mehla
et al., 2001) suggesting that a selection among populations on this basis would lead to a useful
reduction in cooking time. Hence, it becomes essential to study the seed qualitative/physical
traits of chickpea in the present study, which in turn determines the cooking properties.

Experimental details

The experimental assessment of variability for seed qualitative traits in a set of 35 chickpea
genotypes (for details see online Supplementary Table S1) was conducted at the
Sher-e-Kashmir University of Agricultural Science and Technology of Kashmir

https://doi.org/10.1017/51479262123000084 Published online by Cambridge University Press


https://www.cambridge.org/pgr
https://doi.org/10.1017/S1479262123000084
https://doi.org/10.1017/S1479262123000084
mailto:imrouf2006@gmail.com
mailto:rrmir@skuastkashmir.ac.in
https://orcid.org/0000-0002-3196-211X
https://doi.org/10.1017/S1479262123000084

240

Humara Fayaz et al.

Desi green Desi black

Desi brown

Pea shaped

Kabuli

Fig. 1. Field view of chickpea trials at Faculty of Agriculture (FoA), Wadura, SKUAST-Kashmir and different seed types evaluated during the present study.

(SKUAST-K), Jammu and Kashmir, India during 2017. The 35
genotypes included 17 desi green genotypes, seven desi brown,
two desi black, three pea-shaped genotypes and six kabuli geno-
types (Fig. 1). The qualitative/physical traits including seed
weight, seed volume, seed density, hydration capacity, hydration
index, swelling capacity and swelling index of the seeds of these
genotypes were recorded following Khattak et al. (2006). Three
random samples of 100 seeds from each cultivar per replication
were weighed. Seed volume was determined by the water displace-
ment method. Seed density was calculated as seed weight (g)
divided by seed volume (ml). Hydration capacity was recorded
as gain in weight (g) after overnight soaking in distilled water.
The hydration index was calculated as the hydration capacity
divided by the original seed weight (g). The swelling capacity
was determined as gain in volume (ml) after overnight soaking
in water, and the swelling index was calculated as the swelling
capacity divided by the original seed volume (ml) (for details
see Khattak et al., 2006). The descriptive data were statistically
analysed using MS-Excel 2010, and the data are presented as
the means + S.D. of three independent determinations.

Discussion

Chickpea is known for its nutritional traits, especially for seed
micro and macronutrients (Fayaz et al., 2019; Fayaz et al,
2022). Seed physical characteristics also form important traits in
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crop plants including chickpea. Therefore, the genetic variation
for seed qualitative/physical traits was assessed using different
genotypes within the cultivated gene pool of chickpea. While
comparing the desi type with the pea-shaped and kabuli type, it
was noticed that the kabuli type shows superior trait performance
and possesses a higher average seed weight, seed volume, seed
density, seed hydration capacity, swelling capacity and swelling
index (Table 1). The research findings are in agreement with
the findings of earlier studies (Gil et al, 1996; Sastry et al.,
2019), where higher seed volume, hydration capacity, hydration
index and swelling capacity were observed in kabuli type chick-
pea. Sefa-Dedeh and Stanley (1979) suggested that the higher per-
meability may be due to the soft seed coat, softer cotyledons and
seed coat thickness of kabuli type chickpea. The water absorbing
capacity of the seeds also depends on the cell wall structure, seed
composition and compactness of the cells (Muller, 1967; Kaur
et al., 2005). However, our findings show a low seed hydration
index in kabuli than in desi type (Table 1) and these findings
also received support from Igbal et al. (2006), where a higher
hydration index value was reported in desi chickpea (1.083)
than in kabuli chickpea (0.947).

While comparing different desi genotypes (desi black, desi
brown and desi green) of chickpea for seed qualitative traits, it
was observed that desi brown genotypes possess higher average
seed weight, seed volume, seed density and seed hydration cap-
acity. The desi green type possesses higher average seed hydration
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Table 1. Variation for seed physical characteristics in different cultivated chickpea types/colour classes
Hydration Swelling
Seed weight Seed volume Seed density capacity Hydration capacity Swelling
Genotypes Values (g/seed) (ml/seed) (g/ml) (g/seed) index (ml/seed) index
Desi Min 0.105 0.56 0.156 0.121 0.851 0.04 0.063
Max 0.313 0.71 0.46 0.6 3.27 0.5 0.819
Avg 0.164 0.630 0.2587 0.2190 1.372 0.121 0.193
Kabuli Min 0.265 0.66 0.395 0.271 1.022 0.12 0.179
Max 0.427 0.72 0.61 0.542 1.269 0.25 0.363
Avg 0.344 0.690 0.498 0.392 1.127 0.181 0.263
Desi Min 0.111 0.59 0.181 0.122 1.076 0.05 0.081
brown
Max 0.308 0.68 0.452 0.352 1.324 0.2 0.294
Avg 0.184 0.632 0.286 0.213 1161 0.104 0.161
Desi green Min 0.105 0.56 0.156 0.121 0.912 0.04 0.063
Max 0.204 0.7 0.318 0.6 3.278 0.5 0.819
Avg 0.135 0.627 0.217 0.217 1.539 0.126 0.2022
Desi black Min 0.151 0.57 0.259 0.175 1.15 0.15 0.263
Max 0.153 0.59 0.264 0.176 1.158 0.16 0.271
Avg 0.152 0.58 0.261 0.1755 1.154 0.155 0.267
Pea shape Min 0.26 0.64 0.40 0.253 0.851 0.09 0.126
Max 0.313 0.71 0.46 0.334 1.067 0.16 0.25
Avg 0.288 0.676 0.43 0.290 0.980 0.124 0.185

index, while the desi black type possesses higher average seed
swelling capacity and swelling index (Table 1). Such findings
could be explained by the greater seed size in the desi brown
type than in the desi green and desi black types. The higher
hydration index in the desi green in comparison with other two
desi types may be due to less seed weight in desi green type.
The greater swelling capacity in desi black may be due to a
more porous seed coat, which gives them more water adsorption
capacity. Similarly, higher values for the swelling index in the
black type may be due to more swelling capacity. Furthermore,
it is important to note that the pea-shaped chickpeas which are
considered hybrid type chickpea between desi and kabuli types
possess average seed qualitative/physical traits between desi and
kabuli types (Table 1). Our findings were supported by an earlier
study (Igbal et al., 2006). It was reported in this study that hydra-
tion capacity for pea-shaped (0.290) was intermediate between
desi (0.219) and kabuli type chickpea (0.392). The results similar
to our findings were also reported by Ozer et al. (2010). They
reported that chickpea genotypes with greater hydration and swel-
ling capacity would have softer seed coats and cotyledon, and in
our study, greater hydration and swelling capacity was also shown
by the kabuli types having softer seed coat cotyledons.

Supplementary material. The supplementary material for this article can
be found at https:/doi.org/10.1017/51479262123000084.
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