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ABSTRACT 

 
Performance of six brown chickpea (Cicer arietinum L.) genotypes viz. 90261, 
93127, 97086, 98004, 98154 and Bittal-98 was tested under four NP levels (0-0, 12-
30, 24-60, 30-90 kg/ha) at Agronomic Research Institute, AARI, Faisalabad, Pakistan 
during 2006-07 and 2007-08. Fertilizer levels had a significant but differential effect 
on seed yield of chickpea genotypes. Fertilizer @ 24-60 kg NP per hectare gave 
better results during both the years. There was a linear increase in yield of all 
genotypes from 0-0 to 24-60 kg NP level. The differences among varietal means 
were non-significant during first year but significant during second year. However, 
on the basis of average of two years, genotype 98004 expressed comparatively 
more plant height (90.23 cm) and pods per plant (77.58), whereas, chickpea 
genotype 97086 produced higher biological (7658 kg/ha) and economic yields 
(2222 kg/ha). Genotype 93127 excelled in 1000- grain weight (285.54 g).  
 
KEYWORDS: Cicer arietinum; genotypes; nitrogen fertilizers; phosphate 

fertilizers; yields; Pakistan.  
 

INTRODUCTION 
 
As food grain, pulses stand next to cereals and are valued as food because of 
their high protein contents (20-25 percent). These provide a balance diet to 
millions of people. Pulses are known as poor mans meat in developing countries 
while in developed world these are perceived as ‘health food’. Being 
leguminous, pulses maintain soil fertility by converting and fixing atmospheric 
nitrogen in available form through symbiosis with rhizobial strains. Chickpea is 
an important conventional pulse crop of Pakistan. Due to high protein contents it 
is considered as an economical source of quality vegetable protein in human 
diet. It contains 21 percent protein, 61 percent carbohydrates and 2.2 percent oil 
(5). It is not only a good source of protein but also a food of high nutritive value 
having considerable amount of vitamin A, B and C alongwith iron, phosphorus 
and calcium. 
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In Pakistan, chickpea is grown on an area of 1.094 million hectares with the total 
production of 0.868 million tons and an average grain yield of 794 kg per 
hectare, which is too low than its potential (1600 kg/ha). Among various reasons 
for low yield insufficient and non-judicious use of fertilizer is of prime importance 
(3). Pakistani soils are deficient of nitrogen and phosphorus in general, but 
rainfed areas are also deficient of potassium and other micronutrients. Low 
organic matter contents in soil is one of major causes of deficiency of the 
nutrients (1). Both nitrogen and phosphorus have a significant role in the 
performance and production of a crop. Nitrogen is an important constituent of 
chlorophyll, protoplasm, protein and nucleic acid. It is associated with high 
photosynthetic activity, the dark green colour of stem and leaves, vigorous 
growth, branching/tillering, leaf production and size enlargement. It improves the 
quality of fodders and protein contents of food grains. Phosphorus also 
stimulates early root development, leaf size, tillering, flowering, grain yield and 
hastens maturity. It is a constituent of certain nucleic acids i.e. phospholipids, 
chromosomes and the coenzymes nicotinamide adenine dineucleotide (NAD), 
adenosine triphosphate (ATP) and nicotinamide adenine dineucleotide 
phosphate (NADP). Phosphorus is essential for cell division, seed and fruit 
development (2, 4). Application of nitrogen alongwith adequate amount of 
phosphorus has been reported to improve the grain yield even under low 
moisture conditions. Fertilizer is not only the useful input by itself but also a 
catalyst in the promotion of other improved agricultural practices which have to 
be introduced simultaneously to get the best results from use of fertilizer (8, 10, 
12, 13). As chickpea is a legume crop, it requires fewer nitrogen application. 
Thus there is a need to derive the adequate level of phosphorus and nitrogen for 
obtaining higher yield with good quality (6). 
 
The present study was carried out to investigate the effect of different 
combinations of nitrogen and phosphorus on growth and yield of grain chickpea 
genotypes under agro-environment of Faisalabad. 
 

MATERIALS AND METHODS 
 
This study was conducted at Agronomy Section (Cereals & Pulses), 
Agronomic Research Institute, AARI, Faisalabad, Pakistan during 2006-07 
and 2007-08. The experiment was laid out in split plot design with three 
replications maintaining a plot size of 1.8 m x 5 m. Treatments comprised six 
chickpea genotypes (90261, 93127, 97086, 98004, 98154 and Bittal-98) and 
four fertilizer levels (0-0, 12-30, 24-60 and 36-90 kg NP/ha). Fertilizer levels 
were kept in main plots while chickpea genotypes were subjected to sub-
plots. Row to row distance was maintained at 45 cm whereas plant to plant 
distance of 15 cm was maintained by thinning 30 days after sowing. The crop 
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was sown with a single row hand drill using 60 kg per hectare seed in last 
week of October on well prepared seed bed during both years of experiment. 
All N and P2O5 were applied according to the treatments at the time of seed 
bed preparation. Soil was tested for NP availability and was found deficient 
whereas soil pH was 8.2. Plant protection measures and agronomic practices 
were kept uniform and normal throughout the growing season. The crop was 
harvested in third week of April during both the years. Data on yield and yield 
components were recorded, analysed statistically using Fisher’s analysis of 
variance technique and treatments means were compared using least 
significant difference test at 5 percent level of probability. 
 

RESULTS AND DISCUSSION 
 
Plant height at maturity 
 
The analysis of two years data (Table 1) indicated that different NP levels 
affected plant height significantly during both the years. Maximum plant height 
(100.8 cm) irrespective of varieties was obtained at NP dose of 24-60 kg per 
hectare during 2007-08. Minimum plant height (94.33 cm) was recorded at NP 
level of 12-30 kg during 2006-07 and 71.06 cm at NP level 0-0 during 2007-08. 
Chickpea genotype 98004 (Punjab 2008) produced taller plants (100.2 cm) 
during 2006-07 and 80.25 cm during 2007-08) (Table 1). The interaction 
between fertilizer levels and genotypes (Table 1) was also significant during the 
year 2006-07 but non-significant during the year 2007-08. Chickpea genotype 
97086 excelled in plant height (95.81 cm) on an average of two years data at 36-
90 kg NP (Table 2). Similar results were reported by Saad and Sharma (14) and 
Menaria et al. (11). 
 
Number of pods per plant 
 
The data (Table 1) exhibited that number of pods per plant was affected 
significantly by different NP levels. Number of pods per plant was significantly 
higher (81.22 and 76.50) at 24-60 kg NP levels in both years. It is because of 
better supply of NP which resulted in more photosynthetic activity and ultimately 
greater number of pods per plant was produced. Minimum number of pods per 
plant (63.33) was produced in control in 2006-07. Genotype 98004 (Punjab 
2008) showed maximum pods per plant during both the years (73.58 and 81.58). 
Interaction of fertilizer and genotype was significant during first year and non-
significant during second year (Table 3). On average basis, genotype 98004 
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produced maximum pods per plant (87.50) at fertilizer dose of 24-60 kg NP. 
These results are quite in line with earlier findings (9). 
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Table 2. Plant height of chickpea genotypes as affected by different NP levels.  

 
Fertilizer levels (kg NP/ha) Genotypes Year 

  2006-07 2007-08 Means 
0-0 90261 91.67def 69.33 80.5 

 93127 96.67bcd 71 83.84 
 97086 96.0abcd 73.67 84.83 
 98004 98.0abcd 69.33 83.67 
 98154 98.33abcd 72 85.17 
 Bittal-98 99.33abcd 71 85.16 

12-30 90261 88.67ef 81.33 85 
 93127 85.0f 80.33 82.66 
 97086 94.0cde 73 83.5 
 98004 100.3abc 79.33 89.81 
 98154 100.7abc 75 87.85 
 Bittal-98 97.33abcd 78 87.66 

24-60 90261 97.33abcd 83 90.16 
 93127 100.3abc 82.33 91.31 
 97086 104.0a 80 92 
 98004 102.70ab 84.67 93.68 
 98154 100.7abc 81 90.85 
 Bittal-98 100.0abc 80.33 90.16 

36-90 90261 101.7ab 81 91.35 
 93127 100.0ab 87 93.5 
 97086 100.3abc 91.33 95.81 
 98004 99.67abc 87.67 93.67 
 98154 100.0 abc 82 91 
 Bittal-98 99.33abc 86 92.67 

LSD value at 5% for interaction  6.923 NS - 
 

Table 3. Pods per plant of chickpea genotypes as affected by NP levels.  
 

Fertilizer levels (kg NP/ha) Genotypes Year 
  2006-07 2007-08 Means 

0-0 90261 61.33 72.00 66.67 
 93127 57.33 63.33 60.33 
 97086 62.33 79.00 70.66 
 98004 66.00 77.67 71.83 
 98154 67.33 75.00 71.16 
 Bittal-98 65.67 62.00 63.83 

12-30 90261 76.00 57.00 66.50 
 93127 70.67 56.33 63.50 
 97086 79.67 76.00 76.83 
 98004 67.00 82.67 74.83 
 98154 65.00 73.00 68.00 
 Bittal-98 69.67 61.67 65.67 

24-60 90261 90.33a 76.33 83.33 
 93127 87.33ab 76.00 81.66 
 97086 72.67 76.67 74.67 
 98004 87.00ab 88.00 87.50 
 98154 80.33abc 78.67 79.50 
 Bittal-98 69.67 69.33 64.50 

36-90 90261 67.33 63.33 65.33 
 93127 74.67 61.33 68.00 
 97086 77.67 74.33 76.00 
 98004 74.33 78.00 76.16 
 98154 67.00 74.67 70.83 
 Bittal-98 76.00 65.33 70.66 

LSD value at 5% for interaction  10.90 NS - 
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1000-grain weight 
 
Higher 1000-grain weight (Table 1) was recorded at fertilizer level of 24-60 kg 
NP (242.61 g during 2006-07 and 294.05 g during 2007-08). The lowest 1000-
grain weight was recorded where no fertilizer was used during both the years. 
However, these results were non-significant. 
 
Among varietal means advanced line 98154 produced maximum 1000-grain 
weight (243.0 g) during 2006-07 and advance line 93127 surpassed (297.16 g) 
during 2007-08. However, difference between varieties/strains towards 1000-
grain weight was non-significant. Increasing phosphorus levels increased 1000-
grain weight by improving photosynthetic activity and source sink relationship. 
Interaction of fertilizer and genotypes was non-significant. These results agree to 
those of Kumar (9). 
 
Biological yield 
 
The results (Table 1) revealed that different NP levels affected biological yield 
significantly. Higher biological yield (8796 kg/ha) was obtained from NP level of 
36-90 kg during 2006-07 and 7269 kg during 2007-08. It may be attributed to 
comparatively greater plant height. These findings are quite in line with those of 
Tapas and Gupta (16). They found that straw yield of crop was increased with 
single inoculation of rhizobium and phosphorus. Minimum biological yield during 
both years was recorded in case of no fertilizer (7579 kg/ha in 2006-07 and 5904 
kg/ha in 2007-08). Interaction of NP levels and varieties was also significant 
(Table 4). On average basis genotype 97086 produced maximum biological 
yield (8684 kg/ha) at NP level of 36-90. 
 
Seed yield 
 
Seed yield was also significantly affected by NP treatments. All fertilizer doses 
enhanced chickpea seed yield significantly over control (no fertilizer) irrespective 
of varieties (Table 1). However, higher grain yield (2140 kg/ha during 2006-07 
and 2476 kg during 2007-08) with the application of 24-60 kg NP was noted. 
Beyond this NP level seed yield reduced during both the years. Higher dose of 
fertilizer (36-90 kg NP) resulted in overgrowth (93.02 cm plant height), more 
biomass (8032.50 kg/ha) but less bearing (71.17 pods/plant) resulting in less 
grain yield in comparison with 24-60 kg NP. 

Table 4. Biological yield (kg/ha) of chickpea genotypes as affected by 
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different NP levels.  

 
Fertilizer levels (kg NP/ha) Genotypes Year 

  2006-07 2007-08 Means 
0-0 90261 7187k 5637k 6412 
 93127 7667hij 6243ghijk 6955 
 97086 7507jk 5947ijk 6727 
 98004 7897ghij 5867ijk 6882 
 98154 7667hij 5690k 6638 
 Bittal-98 7548ijk 6040hijk 6794 
12-30 90261 8363cdef 6427 fghi 7395 
 93127 8290cdefg 5793jk 7041.5 
 97086 8077efgh 6160hijk 7118.5 
 98004 8162defg 6427fghi 7294.5 
 98154 7950fghi 6337fghij 7143.5 
 Bittal-98 8343cdef 6637defgh 7490 
24-60 90261 8560bcd 6487efghi 7523.5 
 93127 8603bc 6947cdef 7775 
 97086 8525bcd 7677ab 8101 
 98004 8533bcd 7550abc 8041.5 
 98154 8400cde 6467efghi 7433.5 
 Bittal-98 8687bc 7073bcde 7880 
36-90 90261 8843b 6863defg 7853 
 93127 8863ab 6667defgh 7765 
 97086 9288a 8080a 8684 
 98004 8603bc 7867a 8235 
 98154 8587bcd 6933cdef 7760 

 Bittal-98 8593bc 7207bcd 7900 
LSD value at 5% for 
interaction 

 428.7 630.7 - 

 
This indicated that 24-60 kg NP proved an optimum dose for obtaining maximum 
seed yield, under Faisalabad conditions. These results are in line with those of 
earlier researchers (4, 6, 7, 8, 10, 12, 13, 14) who have reported differential 
response of chickpea to various fertilizer doses. Interactive effect of genotypes 
and NP levels did not affect chickpea yield significantly. 

 
CONCLUSION 

 
Chickpea genotypes 97086 and 98004 remained at par giving higher seed yield 
than other genotypes. Fertilizer dose of 24-60 kg NP per hectare proved to be 
the best for increasing chickpea yield under Faisalabad conditions. 
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