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ABSTRACT

Bhakkar-2011, a bold seeded, wilt resistant and high yielding variety of 
chickpea (Cicer arietinum L.), was developed from a cross between two 
genotypes (90243 x Paidar-91). The hybridization work was initiated at Arid 
Zone Research Institute, Bhakkar, Pakistan during the year 1995-96 using 
pedigree method of selection. The segregating population was evaluated for 
desirable traits and advanced to F6 generation. The pure line was selected from 
F6 generation during 2001-02. It was tested in various station yield trials from 
2002-03 to 2006-07 before moving to adaptability trials. It was then evaluated 
simultaneously in coordinated uniform yield trials and national uniform yield 
trials during the years 2008-09 and 2009-10. The variety produced 5.34-39.4 
percent more seed yield in different yield trials over respective checks with a 
yield potential of 4000 kg per hectare. Its plant habit is semi-erect with 60-65 
cm plant height. It has narrow leaves. Number of primary branches varies from 
2-4 whereas secondary branches range from 11-15 depending upon abiotic and 
biotic factors. It takes 90-95 days to 50 percent flowering after sowing while 
flowering duration is 60-65 days. Number of pods per plant varies from 90-96 
with 2-3 seeds per pod while pod shattering is absent. Its seed is bold in size 
having higher 1000-seed weight (276 g). It performs better at seed rate of 75 kg 
per hectare with 15 cm plant spacing and 32-84-0 kg NPK per hectare. With 
resistance bold seededness, high yield potential and suitability for both 
irrigated and rainfed conditions are major attributes of new chickpea variety 
Bhakkar-2011.

KEYWORDS: Cicer arietinum; genotypes; hybridization; high yielding variety;
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INTRODUCTION

Chickpea (Cicer arietinum L) is an extremely important source of protein and 
ranks 3rd after common bean and pea in respect of protein contents. In 
Pakistan, chickpea is grown on an area of 1053.8 thousand hectares with a 
total production of 496 thousand tons (1). Ninety percent area of chickpea 
falls in Punjab out of which 88 percent lies in Thal region comprising 

                                                
*Arid Zone Research Institute, P. O. Box No.15, Bhakkar, Punjab, Pakistan.



M. Aslam et al.

J. Agric. Res., 2013, 51(3)

248

Bhakkar, Mianwali, Khushab, Layyah, Muzaffargarh and some parts of 
Jhang. Ninety percent area of chickpea is grown as rainfed under mono-
cropping system

The chickpea yield is very uncertain due to biotic and abiotic stresses. Our 
commercial varieties have yield potential upto 3600 kg per hectare, but actual 
yield is very low due to these prevailing biotic and abiotic stresses. To 
overcome such production constraints, efforts are being made to develop 
high yielding and wilt resistant varieties through utilization of genetic 
variability available in germplasm at Arid Zone Research Institute, Bhakkar. 
Sarwar and Ahmad (7) suggested that yield per unit area may be improved 
significantly through the development of high yielding genotypes possessing 
good combination of all yield components. Working on these lines a variety of 
chickpea Thal-2006 was released during the year 2006 for arid tract of 
Punjab (2). Similarly, a blight resistant variety of chickpea Dasht for Pothowar 
and rice based areas (3) and Punjab-2008, a high yielding and wilt resistant 
chickpea variety have been released for irrigated and rainfed areas of Punjab 
(8). 

Ascochyta blight is a persistent threat to chickpea production in the country 
and it has been reported that blight resistance in chickpea is complex trait 
additively controlled by many genes. To increase the production of chickpea, 
it is essential to develop more varieties of chickpea for general cultivation 
possessing high yield potential and disease tolerance to maintain 
competitiveness with other rabi crops in the country. The release of high 
yielding and disease resistant varieties is essential to address the challenge 
of food security and meet the demand of growing industry (4).

Keeping in view these facts, a varietal development programme was initiated
at the Institute with chickpea germplasm comprising 500 genotypes. The 
strains showing tolerance to biotic and abiotic stresses, bold seededness, 
lodging resistance, wilt resistance, iron chlorosis and drought resistance were 
ear marked. This material was utilized in hybridization programme to develop 
new genotypes with desirable attributes. As a result, a new high yielding 
variety of chickpea Bhakkar-2011 was developed, suitable both for rainfed 
and irrigated areas of Punjab.

MATERIALS AND METHODS

Variety Bhakkar-2011 was evolved from a cross between two chickpea 
genotypes i.e. 90243 (high yielding and bold seeded line) and Paidar-91 
(local approved variety having resistance against blight infestation, high 
yielding and bold seeded). The hybridization work was initiated at Arid Zone 



Bhakkar-2011, a wilt resistant and high yielding chickpea variety

J. Agric. Res., 2013, 51(3)

249

Research Institute (AZRI), Bhakkar, Pakistan during the year 1995-96 and 
pedigree method of selection was adopted to develop this variety. The 
segregating population was evaluated for desirable traits and advanced to F6

generation. The pure line was selected from F6 generation in 2001-02. This 
line was tested during the year 2002-03 to 2006-07 with the progeny code 
900156. It was later evaluated in cooperative and national uniform yield trials 
during 2008-09 to 2009-10. This line was also tested in agronomic trials 
during 2008-09 and 2009-10. Various steps involved in developing and 
evaluation of new chickpea variety Bhakkar-2011 are given in Table 1.

Table 1. Developmental stages of variety Bhakkar-2011.

Year Filial generation / trial
1995-96 Cross was made (90243× Paidar-91)

1996-97 F1

1997-98 F2

1998-99 F3

1999-00 F4

2000-01 F5

2001-02 F6

2002-03 Chickpea Preliminary Yield Trial-A1

2003-04 Chickpea Regular Yield Trial-B1

2004-05 Evaluation of Chickpea Promising and Elite Lines in C1 Trial.
2005-06 Yield Performance of Advance Chickpea Lines in Preliminary Yield Trial A2.
2006-07 Evaluation of Promising Advance Chickpea Lines in Regular Yield Trial B2

2007-08 Chickpea Disease Screening Nursery
2008-09 Chickpea Zonal Varietal Trial at AZRI. Bhakkar, Agronomic Research Station 

Karor (Layyah) and Gram Breeding Research Sub-Station (GBRSS), Kallurkot
Chickpea Cooperative Yield Trial  
Chickpea National Uniform Yield Trial

2009-10 Chickpea Zonal Varietal Trial at AZRI Bhakkar, Agronomic Research Station 
Karor (Layyah), GBRSS, Kallurkot and Chickpea National Uniform Yield Trial.
Chickpea Cooperative Yield Trial.

2008-10 Agronomic trials

Parental lines were sown alternatively in October 1995-96 maintaining 60 cm 
line to line and 30 cm plant to plant distances. Crossing between parental 
lines was made early in the morning at research area of the Institute. 
Emasculation of female flower was done before pollen shedding early in the 
morning while pollinating immediately with male parent. The emasculation 
and pollination techniques were followed as described by Singh (9). F0 seeds 
were harvested from female parent and advanced to F1 population by space 
planting.

A single row of 5 m length of F1 hybrid seed was sown alongwith parental 
lines. The seeds were planted by dibbling method maintaining 20 cm plant to 
plant and 30 cm row to row distances. Selection of single plants were made 
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in F2 generation for desirable recombinants and continued upto F6

generation. Pure line was selected from F6 generation with progeny code 
900156 which was further tested for yield in preliminary yield trial 2002-03.

The line was evaluated in different station yield trials during the years 2002-
03 to 2006-07 and in advanced yield trials during the years 2008-09 to 2009-
10. Sowing was done around second week of October. All yield trials were 
laid out in RCBD with three replications. The row to row and plant to plant 
distances were maintained at 30 cm and 10 cm, respectively. Planting was 
done with single row drill in four rows of five meter length. Plant population 
was maintained by thinning at seedling stage. One to two standard checks 
were included in every experiment for comparison. Disease reaction (blight) 
was also recorded under artificially inoculated conditions following Reddy and 
Singh (6).

RESULTS AND DISCUSSION

Station / zonal varietal yield trials

The results (Table 2 and 3) revealed that yield of variety Bhakkar-2011 
ranged from 1160 to 2625 kg per hectare in station yield trials during the
years 2002-03 to 2006-07 as compared to check Punjab-2000 (955-2107 
kg/ha). In zonal varietal yield trials, variety Bhakkar-2011 yielded higher (660-

Table 2. Yield  performance of Bhakkar-2011 in station yield trials.

Year Yield trial Yield (kg/ha) Increase over 
check (%)Bhakkar-

2011
Punjab-

2000 
(check)

2002-03 Chickpea Preliminary Yield Trial-A1 2550 2004 27.24

2003-04 Chickpea Regular Yield Trial-B1 2625 2107 24.58

2004-05 Evaluation of chickpea elite lines in 
C1 Trial (Irrigated).

2224 1757 26.58

2004-05 Evaluation of chickpea promising 
varieties and elite lines in C1 Trial 
(Barani).

1804 1675 7.70

2005-06 Yield performance of advanced 
chickpea lines in Preliminary Yield 
Trial A2.

1979 1720 15.06

2006-07 Evaluation of promising advanced 
lines of chickpea in Regular Yield 
Trial B2 (Irrigated)

1160 955 21.46

                  Average yield 2057 1703 -
                 Increase over check (%) (20.79%) -
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Table 3. Yield performance of Bhakkar-2011 in zonal varietal yield trials.

Year Location Yield (kg/ha) Increase 
over 

check (%)
Bhakkar-

2011
Punjab-2008 

(check)
2008-09 Arid Zone Research Institute 

Bhakkar. 
1887 1350 39.78

2008-09 Agronomic Research Station Karor 
(Layyah).

1889 1155 63.55

2008-09 Gram Breeding Research Sub-
Station Kallurkot Distt. Bhakkar.

2910 2513 15.80

2009-10 Arid Zone Research Institute 
Bhakkar. 

1774 1141 55.48

2009-10 Agronomic Research Station Karor 
(Layyah).

660 520 26.92

2009-10 Gram Breeding Research Sub-
Station Kallurkot Distt. Bhakkar. 

1887 1250 50.96

                  Average yield 1834.5 1321.5 -
                 Increase over check (%) 38.82% -

2910 kg per hectare) as compared to standard variety Punjab-2008 
(520-2513 kg/ha) during 2008-09 to 2009-10. On an average new 
variety Bhakkar-2011 gave more yield of 2057 and 1834.5 kg per 
hectare in station and zonal varietal yield trials, respectively, as 
compared to checks (1703 and 1321.5 kg/ha) i.e. 20.79  percent more 
seed yield than check(s) in station yield trials and 38.82 percent more 
grain yield in zonal varietal yield trials. Similar results have been 
reported by Arshad et al. (2). It might be assessed that candidate line 
(900156) exhibited more yield owing to have better genetic makeup for 
grain yield and yield components alongwith better tolerance to wilt 
diseases.

Coordinated uniform yield trials

The results (Table 4) further showed that variety Bhakkar-2011 produced 118 
to 4000 kg per hectare grain yield as compared to checks Punjab-2008 (368-
3740 kg/ ha) and Bittal-98 (270-2382 kg/ ha). On an average Bhakkar-2011 
produced 2073 and 1565 kg per hectare grain yield during 2008-09 and 
2009-10, respectively against Punjab-2008 (1968 and 1455 kg/ ha) and 
Bittal-98 (148 and 1356 kg/ha). Overall, new variety Bhakkar-2011 exhibited 
5.34 and 7.6 percent higher grain yield than standard Punjab-2008 and 39.4 
and 15.5 percent higher grain yield during 2008-09 and 2009-10 than 
standard Bittal-98, respectively. It indicated its stable yield performance and 
high general adaptability over all environments as revealed by Yadav et al.
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Table 4. Yield performance of Bhakkar-2011 in coordinated uniform yield trials.

Yield (kg/ha)
Bhakkar-2011 Bittle-98

check
Punjab-2008 

check
2008-09 GBRSS. KallurKot: Irrigated 3690 2361 3646

Rainfed 4000 2382 3740
AZRI, Bhakkar 639 630 669
BARI, Chakwal 118 270 368
NIAB, Faisalabad 1833 2012 2151
PRI, Faisalabad 1171 1273 1550
URS, Sahuwali 1142 917 917
RARI, Bahawalpur 2638 2048 2708
Average yield (kg/ha) 2073 1487 1968
Increase over check (%) 39.4 5.34

2009-10 GBRSS KallurKot: Irrigated 1356 1040 1374
Rainfed 681 698 702
AZRI, Bhakkar 564 485 512
BARI, Chakwal 938 729 660
NIAB, Faisalabad 3219 2464 2638
PRI, Faisalabad 335 260 668
PRSS, Sialkot 1833 1708 1750
RARI, Bahawalpur 2361 2361 3333
Average yield (kg/ha) 1565.0 1355 1455
Increase over check (%) 15.5 7.6

(10). Variety Bhakkar-2011 also stood first in chickpea cooperative yield trial 
2008-09. It manifested the highest yield potential of 4000 kg per hectare 
under rainfed condition at Gram Breeding Research Sub-Station, Kallurkot 
during the year 2008-09. Coordinated trials were conducted at seven 
locations and better performance of Bhakkar-2011 confirmed its wider 
adaptability under different environmental conditions. Yield potential of 
Bhakkar-2011 (4000 kg/ha) provided ample justification for its approval for 
general cultivation. 

National uniform yield trials

These trials were conducted consecutively for two years (2008-09 to 2009-
2010) across the country. The data (Table 5) revealed that variety Bhakkar-
2011 produced 2312 and 1090 kg per hectare grain yield, respectively as 
compared to standard Punjab-2008 (2039 and 941 kg/ha). It surpassed the 
check with 13.39 and 17.85 percent more yield during 2008-09 and 2009-10,
respectively. On an average Bhakkar-2011 gave upto 15.62 percent higher 
yield than check Punjab-2008 summing up from 21 locations across the 
country. It expressed its better genetic makeup to cope with biotic and abiotic 
stresses under similar management practices. 
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Table 5. Yield performance of Bhakkar-2011 in national uniform yield trials.

Year Yield (kg/ha) Increase over 
check (%)

Remarks

Bhakkak-2011 Punjab-2008 (Check)

2008-09 2312 2039 13.39 Average of 9 
locations

2009-10 1090 941 17.85 Average of 12 
locations.

Reaction towards gram wilt (Fusarium oxysporum)

The screening studies carried out at Plant Pathology Section, AARI, 
Faisalabad during 2008-09 placed the variety Bhakkar-2011 in resistant 
group and check Punjab-2000 in moderately resistant and Thal-2006 in 
susceptible group (Table 6).  

Table 6. Screening of Bhakkar-2011 against wilt ( Fusarium oxysporum).

Varieties Disease incidence (%) Reaction 
Bhakkar-2011 1.1-10 Resistant (R)
Punjab-2008 10.1-20 Moderately resistant (MR)
Thal-2006 50-70 Susceptible 

Characteristics of variety Bhakkar-2011

Botanical description: Bhakkar-2011 is a bold seeded, high yielding and 
wilt resistant variety as compared to standard varieties Bittal-98, Punjab-2000 
and Punjab-2008. It performs equally well both in irrigated and rainfed 
conditions and has vigorous growth habit. Its plant is semi-erect with 60-65 
cm plant height; taller than Thal-2006 but shorter than Paidar-91. The plant 
stem is light green in colour having medium hairiness and canopy. Number of 
primary branches varies from 2-4 whereas secondary branches ranged from 
11-15 depending upon the abiotic and biotic factors. Leaf is dark green in 
colour, medium waxy, weak hairs with 5.5-6.5 cm rachis length and 14 
leaflets per leaf. The plant has medium sized leaflets with round tip. Leaflet 
has 10.95 mm length, 4.71 mm width and ovate shape. Bhakkar-2011 is the 
high input responsive variety and performed better under fertile soil 
conditions. Number of pods per plant increased under better fertility status 
resultantly giving higher yield. 

Flower, pod and seed characteristics: Its flower size is medium, pink to 
blue in colour. It takes 90-95 days to 50 percent flower after sowing while 
flowering duration is 60-65 days. Pod size is larger than Paidar-91 having 
2.76 cm length, 1-1.25 cm width, 1-1.12 cm thickness and 1.0 cm 
beak/murco length. The number of pods varies from 90-96 with 2-3 seeds 
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per pod while pod shattering is absent. Seed colour is light brown, dotless 
with ram head shape. Seed is bold in size and larger than Paidar-91 having 9 
mm length, 6.9 mm width and 6.75 mm thickness having 275 g 1000-seed 
weight. Bhakkar-2011 is an early flowering chickpea variety which resultantly 
increased the flower duration. It matured 10-15 days earlier as compared to 
check standard. This character helps escape the variety from terminal heat 
stress and triggers on the farmers’ thinking to sale the crop as green 
vegetable.
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