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Abstract 
An experiment was conducted during rabi season of 2014 -15 at Student Instructional Farm (SIF) of 
CSAUA&T, Kanpur, to investigate the effect of crop geometry and phosphorus levels on growth and 
productivity of chickpea (Cicer arietinum L.). The experiment was laid out in split plot design assigning 
ten treatment combination of two crop geometry (30cm x 15cm and 45cm x 15cm) as main-plot and five 
levels of phosphorous(00 kg P2O5(control), 30kg P2O5, 40kg P2O5, 50kg P2O5, 60kg P2O5) as sub-plot and 
found that 45cm x 15cm spacing with 20 kg 60 kg P2O5 ha-1 gave highest grain yield (13.15q ha-1) 
followed by 30cm x 15cm spacing with 60 kg P2O5 (12.05 q ha-1) while the lowest grain yield (8.23q ha-

1) was received in 30cm x 15cm spacing with 00 kg P2O5 ha-1. 
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1. Introduction 
Chickpea (Cicer arietinum L.) is one of the most important pulse crops of rabi season mainly 
sown in September-November and harvested in February. Crop duration is 90-120 days, 
depending on the variety. It is cultivated for its seeds which are rich source of protein and form 
an important part of vegetarian diet. Chickpea seeds contain about 17-20 per cent of protein. It 
is one of the major pulses cultivated and consumed in India, is also known as Bengal gram. In 
India, chickpea accounts for about 45% of total pulses produced in the country, similar to the 
case of other pulses, India is the major producing country for chickpea, contributing for over 
75 per cent of total production in the world. Chickpea is the third most important pulse crop, 
after dry bean and peas, produced in the world. It accounts for 20 per cent of the world pulses 
production. Global production, as per the latest available estimates of Food and Agricultural 
Organization (FAO), is about 12 million metric tons in 2011. Chickpea is the third most 
important food legume crop Six countries including India, Australia, Turkey, Myanmar, 
Pakistan and Ethiopia account for about 90 per cent of world chickpea production and India is 
the largest producer contributing to 65 per cent of world’s chickpea production (FAOSTAT, 
2008). Chickpea are heavy feeder of phosphorus and less response of nitrogen because of their 
capacity to meet their own nitrogen requirement through symbiotic fixation. Phosphate 
fertilization of chickpea promotes growth, nodulation enhance yield of chickpea. Phosphorus 
also imparts hardiness to shoots, improves grain quality, regular the photosynthesis, governs 
other physico-bio-chemical processes and also helps in root enlargement, nodule production 
and thereby increases nitrogen fixation (Singh and Ram, 1990). Among other factors, 
phosphorus fertilization is of vital significance in affecting pulse production. Since an 
appreciable fraction of the phosphorus fertilizer added to the soil remains relatively 
unavailable to the crop. The availability of phosphorus rather than its total application assumes 
greater importance, although phosphorus availability is governed by a number of factors, 
moisture regime and phosphorus status of the soil. Phosphorus is a key nutrient element 
required for high and sustained productivity of grain legumes such as chickpea. For instance, 
low soil phosphorus and poor utilization efficiency of phosphorus is a major constraint 
limiting the productivity of most grain legumes (Aulakh et al., 2003) [2]. Legume crops usually 
respond well to phosphorus fertilizers (Shukla, 1964) [20] while the response of chickpea is 
variable (Saxena, 1980) [19]. Many studies found a positive yield response of chickpea to 
phosphorus fertilizer (Johansen and Sahrawat, 1991; Riley, 1994; Islam et al., 2011) [11, 18, 7-8], 
however, Chen et al., (2006) [4] reported that the rate of phosphorus required varies according 
to growth conditions. Phosphorus fertilization of chickpea promotes nodulation in chickpea 
and enhance yield.
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It improves grain quality, regulates the photosynthesis and 
governs other physio-biochemical process besides holding 
root enlargement and increasing nitrogen fixation (Pyare and 
Dwivedi, 2005) [17]. Optimum plant population density in 
chickpea is an important factor to realize the potential yields 
as it directly affects plant growth and development. In our 
region, chickpea producers are choice high plant populations 
since they suppose that high seed rates are high yield, 
however, sometimes high seed rates are resulted in diseases 
and lodging. Earlier studies show that chickpea yields are 
remarkably stable over a wide range of population densities. 
The plants are able to fill available space by initiating lateral 
branches and, thus, can compensate for poor emergence and 
thin stands (Muehlbauer, 1973; Morrison and Muehlbauer, 
1986; Salem et al., 2012). Increasing row spacing 
significantly influenced of growth, yield attributes and yield 
characters (Verma and Pandey, 2008) [23] Number of plants 
per unit area influences plant size, yield components and 
ultimately the seed yield (Beech and Leach, 1989). Both over 
and under plant densities resulted in significant yield decrease 
(Ashour, et al. 1995) Phosphorus is essential for cell division, 
seed and fruit development (Masood Ali et al. 2010), Thus the 
optimum plant population and suitable dose of phosphorus 
may play an important role for achieving quality production 
of chickpea. After considering the above facts in view the 
present investigation is carried out. 
 
Materials and Methods 
The present field experiment was conducted at the Student 
Instructional Farm (SIF) of Chandra Shekhar Azad University 
of Agriculture and Technology, Kanpur (U.P.) India during 
the rabi season of 2014-15, experimental is located between 
latitude of 25028’ to 26058’ north and 79031’ to 80034’ east 
with an elevation of 125.9 m from the sea level. The average 
rainfall during crop season is 7.25 cm, the experimental site 
comes under the sub-tropical and semi-arid zone. The 
experiment was aimed to find out suitable crop geometry and 
optimum level of phosphorous for achieving higher yield. The 
soil of the experimental area was loam in texture with neutral 
in reaction (pH 7.4) low in available nitrogen (254.00 kg ha-1), 
medium in available phosphorus (14.30 kg ha-1) and medium 
in available potash (235.57 kg ha-1). The experiment consisted 
of ten treatment combinations of two cropping geometry 
(30cm x 15cm and 45cm x 15cm) and five phosphorous level 
(00 kg P2O5(control), 30kg P2O5, 40kg P2O5, 50kg P2O5, 60kg 
P2O5) were replicated thrice in a split plot design. Besides the 
phosphorous crop was also fed as per recommendation with 
nitrogen @ 20kg ha-1 and potassium @ 40kg ha-1 in different 
treatment before sowing as plough sole placement. The 
popular recommended chickpea variety ‘Uday’ was sown in 
the starting of second fortnight of November of 2014 after a 
pre-sowing irrigation in the experiment at the seed rate of 70 
kg ha-1and 80 kg/ha seeds of chickpea were treated with 
Rhizobium culture as per two different spacing respectively. 
The sowing was done in furrows opened by desi plough at 
30cm line (S1) and 45cm line (S2) to line distance and covers 
the seeds with fine soil after sowing. 
 
Results and Discussion 
The result revealed that the highest plant height was recorded 
in “30cm x 15cm spacing with 00 kg P2O5”, fallowed by 
“45cm x 15cm spacing with 00 kg P2O5” , and “30cm x 15cm 
spacing with 30 kg P2O5” respectively. The fresh and dry 
weight plant-1 recorded significantly improved in “45cm x 
15cm spacing with 60 kg P2O5 fallowed by “45cm x 15cm 

spacing with 50 kg P2O5 ha-1, “30cm x 15cm spacing with 60 
kg P2O5” respectively. The root length , no of root branches , 
and no of root nodules plant-1 recorded at all stage 
significantly improved in “45cm x 15cm spacing with 60 kg 
P2O5 ha-1” fallowed by 45cm x 15cm spacing with 50 kg P2O5 

ha-1” and “30cm x 15cm spacing with 60 kg P2O5 ha-1” 
respectively. The spacing and phosphorus levels improved the 
soil tilth and aeration increases the water holding capacity of 
the soil and stimulate the actively of micro organism that 
make the plant food element to the soil easily available to the 
crop by enhancing root growth and development. It enhances 
the microbial activities in the soil readily available to the 
enhance the microbial activities, improve the soil health 
physical properties of the soil mainly its component into 
various group are soil texture, soil structure, density, porosity 
consistent a colour and temperature significantly increases are 
growth parameter. Similar findings were also reported by 
Kamithi et al. (2009) [12], reported Increasing fertilizer rates 
and plant population increased dry matter at all stages and 
also the grain yield. Siag (1995) [21], Singh and Agrawal 
(2001) [22], Choudhary et al. (2008) [5] and Guriqbal Singh et 
al. (2008) [6]. 
 
Yield Attributes 
In the present study the yield attributes viz- number of 
branches number of leaves plant-1, pod plant-1, straw weight 
plant-1 and seed weight plant-1 were significantly increased in 
“45cm x 15cm spacing with 20 kg N + 60 kg P2O5” fallowed 
by “45cm x 15cm spacing with 50 kg P2O5” and “30cm x 
15cm spacing with 60 kg P2O5” respectively. It was because 
of the beneficial effect of spacing and phosphorus levels 
which promoted the growth and yield parameters 
significantly. The reasons attributed to this favourable effect 
of applied 30cm x15cm spacing with 60 kg P ha -1 important 
role played by this including element in promoting 
reproductive process and seed development in the plant. 
Similar findings were also supported by Arya et al. (2002), 
Kumar and Sharma (2005) [13], Mansoor et al. (2006) 
Pingoliya, el al. (2014) [16]. 
 
Yields:- Biological yield, grain yield and straw yield of 
chickpea were also positively affected by row spacing and 
phosphorus levels so, highest biological yield recorded in 
“45cm x 15cm spacing with 60 kg P2O5” followed by “45cm 
x 15cm spacing with 50 kg P2O5” and “30cm x 15cm spacing 
with 60 kg P2O5” respectively while, grain yield recorded in 
“45cm x 15cm spacing with 60 kg P2O5” followed by “30cm 
x 15cm spacing with 60 kg P2O5” and “45cm x 15cm spacing 
with 50 kg P2O5” respectively. The harvest index in study 
year also increase of significantly in present experimentation 
in the crop with in “45cm x 15cm spacing with 60 kg P2O5 ha-

1” fallowed by “45cm x 15cm spacing with 50 kg P2O5 ha-1” 
and “30cm x 15cm spacing with 60 kg P2O5 ha-1” respectively. 
In present result may be because of significantly increased in 
vegetative characters such as growth and yield attributes. It is 
wall know that the presence of heavy nutrient would increase 
photosynthesis and enhanced the plant capability to produce 
carbohydrates, sugar starch formation of amino acid and 
protein and thus helping in fruiting and seed production, these 
all had played great roles in enhancing biological, grain and 
straw yield in present experimentation, Enania and Vyas 
(1995), Singh and Singh (1998), Jarande et al. (2006) [10] 
Nawange, el al. (2011) [15] Badini, S. A. et al. (2015) [3] also 
reported that significant increase in grain yield of chickpea 
row spacing and phosphorus levels. 



 

~ 661 ~ 

Journal of Pharmacognosy and Phytochemistry 

References 
1. Arya RL. Integrated weed management in chickpea + 

mustard intercropping system under rainfed condition. 
Indian J. Agron. 2004; 49(2):98-100. 

2. Aulakh MS, Pasricha NS, Bahl GS. Phosphorus fertilizer 
response in an irrigated soybean wheat production system 
on a subtropical, semiarid soil. Field Crops Res, 2003; 
80:99-109. 

3. Badini SA, Mian Khan, Baloch SU, Baloch SK, Baloch 
HN, Waseem Bashir, Badini AR, Badini MA. Effect of 
phosphorus levels on growth and yield of chickpea (Cicer 
aretinum L.) varieties. Journal of Natural Sciences 
Research, 2015; 5(3)169-176. 

4. Chen C, Jackson G, Neill K, Miller J. Spring pea, lentil 
and chickpea response to phosphorus fertilizer. Fertilizer 
facts, No. 38, Montana State University, 2006. 

5. Choudhary RL, Choudhary AA, Khawale VS, Potkile SN, 
More SR. Nutrient management studies in chickpea 
(Cicer arietinum L.) Journal of soils and crop 2008; 
18(1):174-177. 

6. Guriqbal Singh, Sekhon HS, Poonam Sharma Studies on 
the effect of sources and levels of phosphorus and 
phosphate solubilizing bacteria on microbial traits and 
productivity of chickpea and lentil. Journal of Plant 
Science Research, 2008; 24(1)41-46. 

7. Islam MS, Mohsan S, Afzal S, Akmal MA, Khalid R. 
Phosphorus and sulphur application improves the 
chickpea productivity under rainfed conditions. Int. J. 
Agric. Biol, 2011; 13:713-718 

8. Islam M, S Mohsan, S Ali, R Khalid, FU Hassan, A 
Mahmood, A Subhani et al. Growth, nitrogen fixation 
and nutrient uptake by chickpea (Cicer arietinum) in 
response to phosphorus and sulfur application under 
rainfed conditions in Pakistan. Int. J. Agric. Biol, 2011; 
13:725–730. 

9. Islam, Muhammad, Saleem, Mohsan, Safdar Ali. 
Interactive effect of sulfur and phosphorus on nodulation, 
nitrogen fixation, and nutrient uptake by chickpea grown 
on calcareous soils in Pakistan. Journal of Plant Nutrition, 
2013; 36(11):1649-1658. 

10. Jarande NM, Mankar PS, Khawale VS, Kanase AA, 
Mendhe JT. Response of chickpea (Cicer arietinumL.) to 
different levels of phosphorus through inorganic and 
organic sources. Ann. Agri. Res, 2006; 24(3):285:288. 

11. Johansen C, Sahrawat KL. Strategies for maximizing the 
efficiency of phosphorus utilization in cropping systems 
involving chickpea and pigeonpea. Johansen C., K.K. Lee 
and K.L. Sahrawat (Eds.). In‘’Phosphorus nutrition of 
grain legumes in the semi-arid tropics ‘'. International 
Crops Research Institute for the Semi-Arid Tropics: 
Patancheru, Andhra Pradesh, India, 1991, 227-241. 

12. Kamithi DK, Kibe AM, Akuja TE. Effects of nitrogen 
fertilizer and plant population on growth, yield and 
harvest index (HI) of chickpea (Cicerarietinum L.) under 
dry land conditions in Kenya. Journal of Applied 
Biosciences, 2009; 22:1359-1367. 

13. Kumar J, Sharma M. Effect of phosphorus and 
molybdenum on yield and nutrient uptake by chickpea 
(Cicer arietinumL.).Advances Plan. Sci. 2005; 18(2):869-
873. 

14. Masoor CP, Palled YB, Salimath PM, Chetti MB, 
Halikatti SI. Productivity of kabuli chickpea genotypes as 
influenced by plant density and phosphorus rates in 
chickpea (Cicer arietinumL.) under rainfed condition. 
Karnataka J. Agri. Sci. 2006; 19(3):498-501. 

15. Nawange DD, Yadav AS, Singh RV. Effect of 
phosphorus and sulphur application on growth, yield 
attributes and yield of chickpea (Cicer arietinum L). 
Legume Research, 2011; 34(1)48-50. 

16. Pingoliya KK, Mathur AK, Dotaniya ML, Jajoria 
DK, Narolia GP. Effect of phosphorus and iron levels on 
growth and yield attributes of chickpea (Cicer 
arietinum L.) under agroclimatic zone IV a of Rajasthan, 
India Department of Agricultural Chemistry and Soil 
Science, Rajasthan College of Agriculture, Udaipur - 313 
001, India. Legume Research, 2014; 37(5)537-541. 

17. Pyare R, Dwivedi DP. Yield, economics and quality of 
chickpea (Cicerarietinum L.) as affected by row spacing 
and phosphorus under limited irrigation. Crop Res. Hisar. 
2005; 29(1):95-100. 

18. Riley IT. Phosphorus nutrition of large-seeded chickpea 
cv. Macarena (Cicer arietinum) in the ord river irrigation 
area, western Australia. Australian J. of Experimental 
Agriculture, 1994; 34:797-801. 

19. Saxena MC. Recent advances in chickpea agronomy. In 
Proceedings of the International Workshop on Chickpea 
Improvement, 28 Feb.-2 Mar. 1979, Hyderabad, India. 
JM Green, YL Newne, JB Smithson (Eds), (ICRISAT: 
Patancheru, Andhra Pradesh, India), 1980, 89-96. 

20. Shukla SC. Response of gram to nitrogen and phosphatic 
fertilization. Indian J. Agron. 1964; 9:104-112. 

21. Siag RK. Response of kabuli chickpea (Cicer arietinum 
L.) to genotype and phosphorus. Indian J. Agronomy 
1995; 40(30)431-433. 

22. Singh AK, Agrawal SK. Effect of phosphorus levels on 
yield and quality of gram. Ann. Soil Res. 2001; 5(2):206-
213. 

23. Verma NK, Pandey BK. Studies on the effect of fertilizer 
doses and row spacing on growth and yield of chickpea 
(Cicer arietinum L) Agricultural Science Digest, 2008; 
28:139-140. 

 
 


