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ABSTRACT

A study was carried out in the Department of Plant Breeding and Genetics, University of
Agriculture, Faisalabad, Pakistan during 2004-2005. Seventeen elite genotypes and
three standard varieties of chickpea were evaluated for means and components of
variability (genotypic, phenotypic and environmental), heritability (h%bs), genetic
advance and interrelationships (genotypic and phenotypic) for yield and various yield
components. The results suggested that increase in days to flowering, days to maturity,
number of secondary branches and 100-seed weight might be useful while selecting
high yielding genotypes of chickpea. Mean values of 100 seed weight, total weight of
plant and seed yield per plant also suggested that chickpea genotypes 119, 109, 108
and 112 may be used as parents in future breeding programme to develop high yielding
cultivars.
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INTRODUCTION

Chickpea (Cicer arietinum) is third grain legume in the world and first in
South Asia for its area and production. Ninety two percent of area and 89
percent of production of chickpea is concentrated in semi-arid-tropical
countries (1). It has two types i.e. Kabuli and Desi. The former is grown in
temperate regions while the latter i.e desi type is grown in semi-arid tropics
(14). Chickpea is the most important rabi pulse crop of Pakistan
predominantly grown in vast rainfed area which covers about 88
percent of total chickpea area. It is cultivated on 0.986 million hectares
with 0.548 million tons production and average yield of 615 kg per
hectare (2). Chickpea is the cheapest and readily available source of
protein (19.5%), fats (11.4%), carbohydrates (57-60%), ash (4.8%) and
moisture (4.9-15.59%) (7).
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Despite its nutritional values and economic importance, chickpea production
is relatively low in the country. This is primarily due to poor genetic makeup
of cultivars available. Genetic variability is a prerequisite for any breeding
programme, which provides opportunity to a plant breeder for selecting high
yielding genotypes. However, information on association between yield and
its various components provides basis for selecting improved varieties (11).

Wahid and Ahmed (18) reported high estimate of genetic coefficient of
variability for plant height and seeds per pod. Tripathi (17) and Kumar et al.
(13) reported high genetic and phenotypic coefficients of variability for pods
per plant, 100-seed weight and seed yield per plant. Sial et al. (15)
examined that genotypic coefficient of variation was lower for all the
characters, except plant height, than phenotypic coefficient of variation.

The present study was conducted to gather information on genetic variability
and interrelationship for grain yield and its components in chickpea for future
breeding programme.

MATERIALS AND METHODS

This study was conducted in the Department of Plant Breeding and Genetics,
University of Agriculture, Faisalabad during 2004-2005. Seventeen elite
genotypes (genotype 101 to 110, 112, 114, 115, 118 to 120 and Aug-27) and
three varieties (Bittal-98, Wanhar-2000 and CM-88) were sown in RCBD with
three replications. All cultural practices were carried out throughout crop
growing season. Three irrigations were applied alongwith one soaking dose.
Number of days to flowering was recorded at the appearance of first flower on
50 percent plants. Days taken to maturity were calculated from sowing date to
the date when 90 percent plants turned brown and were ready for harvest. At
maturity, data were recorded for yield and various components and subjected
to statistical analysis (16). Genotypic and phenotypic correlation coefficients
were calculated (11). The estimation of heritability and genetic advance were
calculated as described by Falconer (6).

RESULTS AND DISCUSSION
Coefficients of variation
Low coefficients of variation were found for days to flowering (1.69%) and
maturity (1.07%), primary and secondary branches per plant (6.50 and
5.76%), plant height (7.91%) and seeds per pod (7.09%), while pods per
plant (17.18%), total weight of plant (16.55%) and seed yield per plant
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(28.21%) had high coefficients of variability in chickpea (Table 1). Phenotypic
coefficients of variation were also found lower for days to maturity (1.09%)
and days to flowering (2.74%). It was moderate for seeds per pod (8.41),
plant height (12.21%), primary and secondary branches per plant (9.43 and
12.67%), 100-seed weight (17.73%), total weight of plant (19.19%), pods per
plant (24.48%) and seed vyield per plant (33.07%). Genetic coefficients of
variability were observed lower for days to maturity (0.79%), days to
flowering (2.16%), and seeds per pod (4.51%), while it was moderate for
plant height (9.30%), total weight of plant (9.72%), primary and secondary
branches per plant (6.83 and 11.28%), 100-seed weight (15.12%), pods per
plant (17.43%) and seed yield per plant (17.26%). Low environmental
coefficients of variation values were observed for all traits in this study,
ranging from 0.76-9.24 percent except total weight of plant (16.65%), pods
per plant (17.18%) and seed yield (28.21%) (Table 1). Khan and Sharma (8)
reported high genetic coefficient of variation for secondary branches per
plant, pods per plant, and seed yield per plant.

Table 1. Genetic parameters for various physiological traits in chickpea.

Traits CV% PCV% GCV% ECV% H’bs GA%
Days to flowering 1.69 2.74 2.16 1.69 61.9 3.53
Days to maturity 1.07 1.09 0.79 0.76 51.4 1.61
Primary branches per plant 6.50 9.43 6.83 6.50 52.5 0.24
Secondary branches per plant 5.76 12.67 11.28 5.76 79.8 0.98
Plant height (cm) 7.91 12.21 9.30 7.91 58.0 9.16
Pods per plant 17.18 24 .48 17.43 17.18 50.7 6.90
Seeds per pod 7.09 8.41 4.51 7.10 28.8 0.06
100-seed weight (g) 9.24 17.73 15.12 9.24 72.8 4.66
Total weight of plant (g) 16.55 19.19 9.72 16.65 25.63 4.06
Seed yield per plant (g) 28.21 33.07 17.26 28.21 27.4 1.91

CV = Coefficient of variation, PCV = Phenotypic coefficient of variation, GCV = Genotypic coefficient of
variation, ECV = Environmental coefficient of variation, h?bs = Broad sense heritability and GA = Genetic
advance.

Chickpea genotype 115 took higher number of days to flowering (123.7)
followed by 112, CM-88, 105 and 103 genotypes (Table 2). Genotypes 103
and 108 took higher number of days to maturity (166.0) followed by chickpea
genotype 106 (165.3). Chickpea genotypes 101 had more number of primary
branches per plant as compared to Aug-27, Bittal-98 and CM-88. Genotype
109 and Wanhar-2000 had significantly higher number of secondary
branches than all other chickpea genotypes (Table 2).
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Chickpea variety CM-88 and genotype 120 had less plant height which is
essential character to reduce lodging in crop plants. In case of pods per plant,
chickpea genotypes 108, 118 and 103 had more pods per plant than other
genotypes. Genotype 119 had higher number of seeds per pod as compared
to other genotypes. Genotype 109 excelled in total weight of plant. Genotype
112 had higher seed yield per plant followed by genotype 109 (Table 2). The
results suggested sufficient variability among genotypes for days to flowering
and maturity, primary and secondary branches per plant, plant height, seeds
per plant, seeds per pod, 100-seed weight, total weight of plant and seed
yield per plant. Many research workers reported high genotypic variability in
chickpea, like Tripathi (17) for pods per plant, Kumar et al. (13) and Arun
and Ram (3) for 100 - seed weight and Wahid and Ahmed (18) for yield per
plant.

Heritability and genetic advance

High heritability estimates (Table 1) were observed for secondary branches
(79.8%), 100-seeds weight (72.8%), days to flowering (61.9%), plant height
(58.0%) and primary branches (52.5%) with genetic advance of 0.98, 4.66,
3.53, 9.16 and 0.24 percent, respectively. Estimates of heritability were
moderate for days to maturity, and pods per plant with genetic advance of
1.61 and 6.90 percent, respectively. Arun and Ram (3) reported high
heritability estimates for days to flowering and 100-seed weight. This may be
due to different genetic material used and conditions under which experiment
was conducted. High heritability estimates were reported by Tripathi (17) and
Kumar et al. (13) for pods per plant and 100-seed weight. Kumar and Krishna
(12) reported that grain yield per plant had poor heritability estimates.

Correlation coefficients

The data (Table 3) revealed that genotypic correlation of seed yield per plant
with number of days taken to maturity and number of pods per plant was
positive and significant (P< 0.05). Phenotypic correlation of seed vyield per
plant with total weight of plant and number of pods per plant was positive
and highly significant (P<0.01). Genotypic correlation of 100-seed weight
with total weight of plant and number of seeds per pod was positive and
significant. Genotypic and phenotypic correlation of 100-seed weight with
number of days taken to flowering was negative and significant (P < 0.05).
Positive and significant genotypic correlation was also found between
number of seeds per pod and total weight of plant. Genotypic correlation of
number of pods per plant with number of primary branches per plant was

J. Agric. Res., 2008, 46(2)



114 E. Hassan et al.

‘Jueid Jad pjaif paag = JAS ' Wbiem paas-00L =MSH ' ueid Jad

Spaas Jo JaquinN = 4SN 'Jweid Jad spod Jo JsquinN = ddN Jueld jo Blam |Bo)L = dML Aluniew o} usxe) sAep Jo JaquwnN = WON ‘Butamoy o) uaye) sAep Jo Jequiny =4aN
Wby Juelg = Hd "Wuejd Jad sayourig Aepucdas Jo tequiny = gsN werd Jad seyouelg Arewud Jo saquiny = 9dN (100 = d) weayubis AubiH,, ‘(500 =d) Weayubig,

§S¥¥90°0 4
9805€°0 9 MSH
2zi50z0 LE9EZ'0 9
SZL9Er'0 +SZ105°0 9 dsN
--GG19€9°0 9¥250°0 0220 4
«S2L0ZL°0 £9661°0 L0205°0 9 ddN
-£98919°0 LEBOZ'0 §62/Z0  ..50£8Y0 4
QZEVEBY0 «15887°0 LL12€9°0 €ETLLO 9 dnL
99€6¥L'0 690%0°0- €1210°0- $LELL0 20600 4
«8L¥P19°0 ZLve00- £6.5¢°0- ~EL66V0 Z€09¥°0 9 wanN
€L0ELL0 +8015€°0- L¥0ZZ 0- 6560200 262100~ 2e501°0 4
9859500 LP9L9°0- ¥r0L 0 €6200°0- 605010 €280v 0 4 Jan
89800°0- ZYSEE00 Z8LEDD 906920~ «GGLESE0 815100 LELOLLO 4
£6.00°0- 1 L0S00°0 82¢9¢°0- 85y 0- +65899.°0 Zv860'0- feloVA 4 AN0] 9 Hd
906810 #ovL0°0- ¥8.920°0 S.L0LL°0 [REidTA] 6L¥CL 0 GEGS9L0 108000~ |
€69210 88890°0- L6LOELO £926.0°0 G8F6LED 15160°0- GZEBLT 0 vL1920°0 9 gsN
S8L1°0- 8LLE0°O- ¥ezioo 89882°0- £8210°0- €09L0- 9£8€80°0 av61LL00 9199¥10 4
PP0SZ°0- 210100~ LE0ZLE0 «£96E5°0- L62¥r00 22062 0- BE0S60°0 LIESBED L220ZZ 0 % gdN
dAS MSH dSN ddN diL AN 40N Hd 8SN
SUOIJBUIQIOD Ja)ORIEYD SNOLIBA JO SJUIDI200 Uone|al09 (4) aid fHouayd pue (B1) a1dfjouss ig-a|qeL

J. Agric. Res., 2008, 46(2)



Genetic variability in chickpea 115

negative and significant, while it was positive and significant with number of
days taken to maturity. Phenotypic correlation of number of pods per plant
with total weight of plant was positive and highly significant. Genotypic and
phenotypic correlation of total weight of plant with plant height was positive
and significant (Table 3). Similar results were reported by Deshmukh and
Patil (5) that grain yield was positively correlated with pods per plant.
Khorgade (10) observed that seed yield per plant had positive and
significant association with biological yield per plant and pods per
plant. Bakhsh et al. (4) found positive and highly significant genetic
correlation of grain yield in parental genotypes with pods per plant,
100-seed weight and biological yield per plant. Khedar and Maloo (9)
found significant and positively correlation of yield with pods per
plant and 100-seed weight.

From the present study, it is concluded that increase in number of
secondary branches per plant, 100-grain weight, number of days taken
to flowering, number of days taken to maturity and decrease in plant
height, number of primary branches per plant are most important traits
under irrigated conditions for selecting high yielding genotypes in chickpea.
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