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Abstract 

This experiment was conducted in five pulse growing regions of Bangladesh viz. 

Ishurdi, Gazipur, Jessore, Barisal and Madaripur during the year 2013-14. The 

experimental materials comprised of three advanced chickpea genotypes namely 

BCX-06002-6, BCX-06004-10 and BCX-06001-11 including BARI Chickpea-5 and 

BARI Chickpea-9 as check. All three lines were collected from ICRISAT 

(International Crop Research Institute in Semi-Tropic Areas) India. The experiment 

was laid out in the RCBD (Randomized Complete Block Design) with three 

replications. The study was carried out to determine the performance of five 

chickpea genotypes for yield and yield contributing characters, stability and reaction 

against disease and insect pest. Significant differences were observed for all the 

genotypes against days to flowering, days to maturity, plant height, pods plant
-1

 and 

100 seeds weight among the environments except Gazipur and Madaripur . BARI 

Chickpea-5, BCX 06004-10 and BARI Chickpea-9 took lowest mean minimum days 

(70) to flower but BCX 06004-10 got maturity (124 days) earlier than the others.  

BCX 06004-10 was the tallest one and BARI Chickpea-5 was the dwarf one. Highest 

mean of pods plant
-1

 was obtained from BARI Chickpea-5 followed by 

BARIChickpea-9 and BCX 06004-10. Bold seeded entry was recorded as BARI 

Chickpea-9 followed by BCX 06001-11 where BARI Chickpea-5 bears the smallest 

sized seeds. The entry BCX 06004-10 was the highest yielder genotype while BCX 

06001-11 showed moderate stability across the environments.  
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Introduction 

Chickpea (Cicer arietinum L.) is the 3rd most 

important food legume globally, grown in over 40 

countries across the globe (Upadhyaya et al., 2006). It 

was originated in western Asia and then spread to 

India and Europe. Chickpea is a highly nutritious pulse 

and places third in the importance list of the food 

legumes that are cultivated throughout the world. 

Chickpea or gram is one of the most important pulse 

crops in Indo-Pak subcontinent being used as ‘Dal’ by 

majority people. In Bangladesh, chickpea (Cicer 

arietinum L.) is the third major pulse crop after grass 

pea and lentil (Islam et al., 1987; Anonymous, 1987) 

grown during the winter season (Ali et al., 2003). 

Chickpea occupied 37,000 acres of cultivated land in 

2009-10, which produced 11,000 tons, while the 

average yield estimated 766 kg ha-1 (BBS, 2006). 

Chickpea is an important source of proteins for 

millions of people in developing countries. It contains 

25% proteins, which is the maximum provided by any 

pulse and 60% carbohydrates (Gaur et al., 2008). 

Cultivation of chickpea can improve the physical, 

chemical and biological properties of soil. It can also 

increase the soil fertility status through biological 

nitrogen fixation from the atmosphere (Upadhyaya et 

al., 2006). The area under chickpea cultivation has 

been decreasing at a rapidly, because of increasing 

demand for staple grains like rice and wheat. This 

situation is becoming more severe day by day, because 

of the poor yield of pulses compared to cereals. The 

major constraints responsible for low yield of chickpea 

includes low yield potential, sensitive to high water 

and fertilizer application, sensitive to climatic factors 

as excess soil moisture/humidity and rainfall compared 

with cereals. Varietals improvement of chickpea is 

essentially needed to increase seed yield by creating 

variability in the available germplasm followed by 

appropriate selection procedure. For this reason some 

genotypes have been evaluated for last few years to 

find out the suitable one (s). After evaluation of 

genotypes in a suitable location it is necessary to 

evaluate them over locations to assess their 

morphological and physiological traits in comparison 

with the existing chickpea cultivars. The present 

research work has been designed to study different 

physiological and agronomic characters and their 

relation within newly developed chickpea lines. 

Materials and Methods 

The experiment was conducted at the research fields of 

Bangladesh Agricultural Research Institute in five 

locations viz. Ishurdi, Gazipur, Jessore, Barisal and 

Madaripur during the year 2013-14. The experimental 

materials comprised of three advanced chickpea 

genotypes namely BCX-06002-6, BCX-06004-10 and 

BCX-06001-11 along with BARI Chickpea-5 and 
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BARI Chickpea-9 as check. All three lines were 

collected from ICRISAT (International Crop Research 

Institute in semi-Tropic Areas) India. The experiment 

was laid out in the Randomized Complete Block 

Design (RCBD) with three replications. Each entry 

was sown in unit plot of 4 m X 3 m long, Spacing was 

maintained 50 cm between rows and 10 cm within the 

rows. The experimental field was prepared by repeated 

ploughing followed by laddering. After ploughing and 

laddering all the stubble and uprooted weeds were 

removed from the field. Before final land preparation 

N, P, K, S and Zn was applied @ 20-40-20-10-5 kg ha
–

1
, respectively. Seeds were sown in the rows carefully 

by hands at 3 cm depth and then covered by soils. Post 

sowing irrigation was given to ensure seed 

germination. Weeding was done to keep the plots free 

from weeds. Mulching was done and soil crusts were 

broken. Each of the entries was investigated from 

seedling to harvest and was compared with check. At 

maturity best individual lines were selected on the 

basis of earliness, disease reaction, insect susceptibility 

(against pod borer) and higher yield. Grain Yield data 

was recorded from the whole plot and converted into 

kg ha
-1

, again other yield contributing data was 

recorded from ten randomly selected plants. The 

collected data from the experiment were analyzed by 

using statistical package programme Cropstat to 

illustrate the statistical significance of the experimental 

results. The mean difference was compared by using 

Least Significant Difference (LSD) test at 5% level of 

significance. Only the trait yield was subjected to 

analysis of variance of Finlay-Wilkinson regressions 

and AMMI model of stability analysis. Each genotype 

was defined by three values: (1) mean yield over all 

environments, (2) the linear regression (b values) of 

genotype mean yield in each environment and (3) the 

mean square deviation from the regression for each 

genotype. 

Results and Discussion 

Plant height of different genotypes was significantly 

differed amongst them, BCX-06004-10 being the 

tallest (62.63 cm) from all the studied genotypes. In 

contrast, plant height of BARI Chickpea-5 was 

minimum (46.49 cm) and was similar to BARI 

Chickpea-9 (48.08 cm) (Table 1). In Ishurdi location 

all the genotypes produced higher plant height and in 

Madaripur all the genotypes produced lower plant 

height.  

Days required to opening of first flower varied 

significantly among the studied lines. Among them 

BARI Chickpea-5, BARI Chickpea-9 and BCX 06004-

10 took lowest mean minimum days (70) to flower. In 

contrast, the maximum days to flowering (73 DAS) 

were observed in BCX-06002-6 (Table 1). The 

experiment of Barisal location showed the earliness in 

flowering for all the genotypes. On the other hand the 

location Ishurdi took more days to flowering. Early 

flowering chickpea varieties are required to minimize 

the cropping period which will increase the cropping 

intensity. The result of the present study offers a good 

scope for isolation of desirable plants of chickpea with 

earliness in days to flowering. 

In present study days to maturity was not varied 

among the genotypes. All the genotypes except BCX-

06004-10 were matured within 126 days and BCX 

06004-10 matured (124 days) earlier than the others. 

But in different location it was varied significantly and 

ranges from 116 to 137 days. 

The number of pods is the most important yield 

contributing parameter in chickpea (Table-2). The 

highest number of pods usually leads to higher grain 

yield and vice versa. In present investigations the 

numbers of pods were significantly affected due to 

various chickpea lines. The mean highest number of 

pods per plant (80) was produced by BARI Chickpea-5 

followed by BARI Chickpea-9 and BCX 06004-10. 

The line BCX-06001-11 produced the lowest number 

of pods per plant (60). There was variation among the 

different location. The performance of Ishurdi trial was 

best in case of number of pods per plant.  

The weight of 100-seed was recorded in all the lines. 

Variation was observed among the lines/varieties in 

100-seeds weight. It ranged from 11.95-26.30 g among 

different location. The mean highest (24.38 g) weight 

was recorded in BARI Chickpea-9 and BCX-06001-11 

(24.31 g). The Mean lowest (13.48g) weight was 

recorded in BARIChickpea-5.  

Results of analysis of variance of Finlay-Wilkinson 

regressions and AMMI model for yield showed 

significant differences for all three components- 

genotypes (G), environments (E) and the G × E 

interaction. Environment effects were highly 

significant for yield. Stability parameters of yield of 5 

chickpea genotypes evaluated in five environments are 

presented in Table 4. The AMMI model demonstrated 

an adequate fit to the data as first Interaction Principal 

Component Axis (IPCA) was significant. Partitioning 

of the variance components indicated that 72.11% was 

due to environments, 25.49% due to genotypes and 

2.40% due to G × E interaction of the total variation. 

Regression co-efficient ranged from 0.6201 (for 

genotype BCX-06001-11) to 1.3625 (for genotype 

BARI Chickpea-9). Three genotypes had regression 

coefficients greater than 1.0 (Table 4) and sensitive to 

environmental changes in respect of yield. However, 

one of the genotype (BCX-06004-10) with the highest 

yield than the overall genotype mean suggests that it 

could be recommended for cultivation under 

productive environments for higher yield. However, 

two genotypes (BARI Chickpea-5 and BCX-06001-11)  
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Table 1. Some morphological and phenological characters of studied 5 chickpea genotypes under different locations 

Entries Plant height (cm.) Days to flowering 

Ish Gaz Mad Bar Jess Mean Ish Gaz Mad Bar Jess Mean 

BCX-06002-6 86.20 54.23 30.40 53.73 60 56.91 88 67 80 51 78 73 

BCX-06004-10 90.67 63.27 35.20 59.00 65 62.63 80 66 79 50 74 70 

BCX-06001-11 91.20 52.43 38.67 44.33 63 57.93 86 65 79 50 79 72 

BARIChickpea-5 62.33 52.17 24.47 46.47 47 46.49 80 67 77 49 75 70 

BARIChickpea-9 72.00 50.67 27.53 46.20 44 48.08 79 65 82 51 72 70 

CV (%) 4.32 17.8 8.81 13.96 10.59  1.35 3.10 2.17 7.96 0.29  

LSD (0.05) 6.91 18.32 5.18 13.13 11.08  2.09 3.89 3.24 5.99 0.95  

Ish= Ishurdi, Gaz= Gazipur, Mad= Madaripur, Bar= Barisal and Jess= Jessore  

Table 2. Some morphological and phenological characters of 5 chickpea genotypes under different locations 

Entries Days to maturity Pods/plant 

Ish Gaz Mad Bar Jess Mean Ish Gaz Mad Bar Jess Mean 

BCX-06002-6 136 127 121 126 120 126 97 46 9 92 87 66 

BCX-06004-10 132 124 120 126 118 124 88 95 13 73 86 71 

BCX-06001-11 137 127 121 128 119 126 72 38 17 64 111 60 

BARIChickpea-5 137 127 121 126 120 126 92 83 13 86 127 80 

BARIChickpea-9 135 127 127 127 116 126 78 75 14 83 118 74 

CV (%) 0.99 2.00 0.95 1.54 0.22  7.33 10.4 8.34 13.72 11.86  

LSD (0.05) 2.51 4.83 2.19 3.66 0.48  11.6 13.26 2.04 17.7 23.67  

Ish= Ishurdi, Gaz= Gazipur, Mad= Madaripur, Bar= Barisal and Jess= Jessore  

Table 3. Hundred Seed weight of 5 chickpea genotypes under different locations 

Entries 100 Seed weight (g) 

Ish Gaz Mad Bar Jess Mean 

BCX-06002-6 23.35 23.63 22.90 23.33 24.89 23.62 

BCX-06004-10 16.47 14.63 19.30 21.87 16.26 17.71 

BCX-06001-11 23.38 26.25 24.50 22.60 24.84 24.31 

BARIChickpea-5 13.71 14.24 11.95 13.20 14.28 13.48 

BARIChickpea-9 22.79 24.84 26.30 23.20 24.78 24.38 

CV (%) 1.50 4.50 1.62 7.11 4.92  

LSD (0.05) 0.56 1.75 0.64 3.11 1.94  

Ish= Ishurdi, Gaz= Gazipur, Mad= Madaripur, Bar= Barisal and Jess= Jessore  

Table 4.  Yield performance and stability of the five genotypes over environments 

Genotypes 

 G × E 

Mean 

Yield 

Regression 

Coefficient 

(bi) 

Mean 

Square 

Deviation  

Wricke's 

Ecovalence 

Stability 

Rank 
Ish Gaz Mad Bar Jess 

BARIChickpea-5 1457 1609 967 1360 1409 1360 0.6668 31563 119338 2 

BCX-06002-6 1627 713 737 1240 1001 1064 1.1278 66706 218285 3 

BCX-06004-10 1816 1707 887 1460 1508 1476 1.2197 23434 77973 4 

BCX-06001-11 1510 1245 1037 1310 1162 1253 0.6201* 3014 53941 1 

BARIChickpea-9 1948 1519 907 1540 1381 1459 1.3625* 739 41526 5 

Level of Significance (5%) * * * * *      

CV (%) 12.39 29.44 12.31 8.63 15.97      

Ish= Ishurdi, Gaz= Gazipur, Mad= Madaripur, Bar= Barisal and Jess= Jessore  

had regression co-efficient less than 1. These 

genotypes were relatively better adapted to poor 

environment and were insensitive to environmental 

changes in respect of seed yield. Such genotypes could 

be recommended only for cultivation in unfavorable  

conditions. None of the genotypes had regression 

coefficient close to unit (b = 1). Therefore, no 

genotype can be selected as stable over the 

environments. Regarding Mean Square Deviation and 

Wricke's Ecovalence the genotypes BARI Chickpea-9 
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and BCX-06001-11 possess minimum values. 

Therefore, these two genotypes are more stable across 

the environments. On the other hand Finlay and 

Wilkinson regression analysis also estimate rank 

against the performance of the genotypes where, BCX-

06001-11 was ranked 1st followed by BARI Chickpea-

5.  

AMMI biplot technique was used to identify 

appropriate genotype to special environments. The 

IPCA scores of a genotype in the AMMI analysis are 

an indication of the adaptability over environments. 

The closer the IPCA scores near to zero, the more 

stable the genotypes across their testing environments. 

In AMMI I biplot, the IPCA I scores of genotype and 

environments were plotted against their respective 

mean grain yield. The magnitude and signal of the 

scores of the IPCA I was observed for interpretation of 

this biplot.  

Considering the IPCA I score it revealed that none of 

the genotypes had minimum interaction and hence they 

are not stable for all locations. All most all the 

genotypes had high interaction with the environments 

and thus they are suitable for specific environment. 

Among them the genotype BCX-06004-10 with high 

mean and positive interaction, are suited for favorable 

environment. Conversely the genotype BARI 

Chickpea-5 with high mean and negative interaction is 

suited for unfavorable environments (Fig.1). 

 
 

The findings of the study has been supported by 

Kandel and Yadav (2008), Pande et al. (2006), Hossain 

et al. (1997), Bakr, et al. (1997), Butler (1993), Singh 

and Kapoor (1984) who reported that the chickpea line 

differed significantly in respect of agronomic traits and 

yield parameters. 

 

 
Fig.1. AMMI biplot and GGE biplot of main effects 

and G X E interaction of 5 chickpea genotypes 

in five environments  

Conclusion 

Considering all the stability parameter and yield 

contributing characters it was revealed that BCX 

06001-11 showed better performance but it ranked 4 

out of five genotypes for yield. Again BCX-06004-10 

having highest mean yield is suited for favorable 

environment and the check BARI Chickpea-5 is suited 

for unfavorable environments. Therefore, the 

genotypes BCX 06004-10 and BCX-06001-11 might 

be selected for future breeding program. 
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