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ABSTRACT 

In order to investigate the effect of different phosphorus levels on the yield and yield components of 
maize, an experiment was carried out at the Agricultural Research Institute, Tarnab (Peshawar) during 2007. 
The experiment was laid out in randomized complete block design with three replications having a plot size of 
5.40 m x 6.7 m with row to row distance of 0.75 m and plant to plant distance of 0.25 m. The levels of 
phosphorus were 0 (control), 50, 100, 150 and 200 kg ha-1. Results indicated that the different levels of 
phosphorus significantly affected maize plant height, number of cobs plant-1, number of grains cob-1 and grain 
yield, however the effect was non significant on number of plants m-2, thousand grain weight and biological 
yield of maize. Application of P at the rate of 100 kg ha-1 resulted in maximum plant height (158 cm), number of 
cobs plant-1 (1.25), number of grain cob-1 (327), thousand grain weight (241 g), grain yield (2415 kg ha-1) and 
biological yield (7999 kg ha-1) as compared to the minimum values in control plots i.e. 145cm, 0.80, 290, 188 g, 
1305 kg ha-1 and 5753 kg ha-1, respectively. It is concluded that P should be applied at the rate of 100 kg ha-1 
for best grain yield in the agro-ecological conditions of Peshawar. 
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INTRODUCTION 

Maize (Zea mays L.) is an important summer cereal crop grown in Pakistan. At national level during 
2008-09, the total area under maize cultivation was 1051.7 thousand hectares with a total production of 3604.7 
thousand tons and average grain yield of 3427 kg per hectare. The figures in Khyber Pakhtunkhwa in the same 
year were 509 thousand hectares (almost half of the country’s acreage) with a total production of 903.9 thousand 
tons and average yield of 1776 kg hectare-1 (MINFAL, 2008). Maize is one of the most important sources of 
edible oil. Our country spends a huge amount of foreign exchange every year for the import of edible oil. The 
maize processing industries may encourage the farmers to place more land under maize in order to sell their 
surplus maize as a cash crop. Starch is the main product of maize for which dextrin, liquid glucose, solid 
glucose, powder glucose and crystalline dextrose are prepared.  

Maize is an exhaustive crop having higher potential than other cereals and absorbs large quantity of 
nutrients from the soil during different growth stages. Among the essential nutrients, phosphorus is one of the 
most important nutrients for higher yield in larger quantity (Chen et al. 1994) and controls mainly the 
reproductive growth of plant (Wojnowska et al. 1995). Generally, P is the second most crop-limiting nutrient in 
most soils. It is second only to nitrogen in fertilizer use. Plant growth behavior is influenced by the application 
of phosphorus (Hajabbasi and Schumacher, 1994; Gill et al. 1995; Kaya et al. 2001). It is needed for growth, 
utilization of sugar and starch, photosynthesis, nucleus formation and cell division, fat and albumen formation. 
Energy from photosynthesis and the metabolism of carbohydrates is stored in phosphate compounds for later use 
in growth and reproduction (Ayub et al. 2002). It is readily translocated within the plants, moving from older to 
younger tissues as the plant forms cells and develops roots, stems and leaves (Ali et al. 2002). Adequate P 
results in rapid growth and earlier maturity and improves the quality of vegetative growth. Phosphorus 
deficiency is responsible for crooked and missing rows as kernel twist and produce small ears nubbies in maize. 
Its deficiency is widespread in 90% of the Pakistani soils and the application of phosphatic fertilizers is 
considered essential for crop production and its deficiency will slow overall plant growth (Rashid and Memon, 
2001). Ali et al. (2002) reported significant effect of P application on grain yield; whereas Ayub et al. (2002) 
observed significant effect of P application on dry matter yield and individual plant characteristics like height, 
number of leaves and leaf area.  

The present study was aimed at evaluating the effect of various levels of phosphorus on the yield and 
yield components of maize under the climatic conditions of Peshawar.  
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MATERIALS AND METHODS 

The experiment was conducted at the Agricultural Research Institute, Tarnab (Peshawar) during 2007 
to investigate the effect of different phosphorus levels on the yield and yield components of maize. The 
experiment was laid out in randomized complete block design with three replications having a plot size of 5.40 
m x 6.7 m with row to row distance of 0.75 m and plant to plant distance of 0.25 m. A basal dose of N and K at 
the rate of 120-60 kg ha-1 was used. Half of nitrogen and full dose of K was applied at the time of sowing. While 
the remaining half dose of N was applied at knee height stage of the crop. Phosphorus was applied at the rate of 
0, 50, 100, 150 and 200 kg ha- 1. Before sowing and after harvesting, a composite soil sample was taken for the 
estimation of phosphorus (Table I). Similarly, after harvesting, the plant samples were also analyzed for 
phosphorus. All recommended agronomic practices were carried out throughout the growing season. The 
parameters studied during the course of the experiment were number of cobs plant-1, number of grains cob-1, 
plant height (cm), thousand grain weight (g), grain yield (kg ha-1) and biological yield (kg ha-1). 

Data recorded for each trait were individually subjected to the ANOVA Technique using MSTATC 
computer software. Means were separated using LSD test to signify the treatment differences at 5% level of 
probability (Steel and Torrie, 1980). 

Table-I     Percent P concentration in soil and plant 
 Phosphorus   levels ( kg ha-1) P in soil before sowing (%) P in leaf (%) P in soil after harvest (%) 
0 0.005 2.9 0.004 
50 0.005 3.1 0.003 
100 0.005 3.5 0.003 
150 0.006 3.2 0.005 
200 0.006 3.2 0.005 

 

RESULTS AND DISCUSSION 

Number of Plants m-2 

The effect of different levels of phosphorus was not significant on number of plants m-2 at harvest 
(Table II). However mean value of the data showed that higher number of plants m-2 (6) were recorded in plots 
where P was applied at the rate of 150 and 200 kg ha-1, whereas lower number of plants m-2 (4) were recorded in 
control plots. 

Table-II     Effect of different levels of phosphorus on plant height (cm), number of cobs plant-1, number of grains cob-1, 
thousand grain weight, biological yield and grain yield of maize 

P level 
( kg ha-1) 

Number of 
plants m-2 

Plant height 
(cm) 

Number of cobs 
plant-1 

Number of 
grains cob-1 

Thousand grain 
weight (g) 

Biological              
yield (kg ha-1) 

Grain yield 
(kg ha-1) 

0 4 146 b 0.86 c 290 b 188 5754 1305 c 
50 5 151 ab 0.97 b 315 a 210 5936 1816 bc 
100 6 158 a 1.19 a 327 a 241 7999 2415 a 
150 6 153 ab 1.02 b 320 a 220 6454 2027 ab 
200 5 147 b 0.96 b 312 a 219 7130 1930 ab 
LSD (0.05) NS 7.16 0.103 15.81 NS NS 594.3 

Means not sharing a letter differ significantly by LSD at 5 % probability level. 

Plant Height (cm)  

Data regarding plant height (Table II) indicated that the different levels of phosphorus had a significant 
effect on maize plant height. Application of P at the rate of 100 kg ha-1 resulted in long stature plants (158 cm), 
as expected, followed by P applied at the rate of 150 kg ha-1 (153 cm). This meant that P at the rate of 100 kg  
ha-1 might be the optimum rate to trigger an increase in production per unit area with per unit increase in P 
content as can be deduced from the control plots. Therefore, further increase in P above 100 kg ha-1 did not have 
a directly proportional effect on the plant height of maize, which is obvious from the plots with P application at 
the rate of 150 kg ha-1. The short stature plants (145 cm) were observed in control plots. Phosphorus improves 
the root growth which has a great effect on the overall plant growth performance; therefore the regimes of P at 
the rate of 0 kg ha-1 resulted in the shortest stature plants. Promotion effect of high P level on plant height was 
probably due to better development of root system and nutrient absorption (Tandon, 1992; Mandal et al. 1992; 
Tanner, 1992; Hussain et al. 2004). Arain et al. (1989) reported that plant height of maize increased with 
increase in P application. A significant effect of NP application was observed on plant height by Ahmad (1989), 
Khan et al. (1999), Maqsood et al. (2001) and Ayub et al. (2002). However the results are in contrary to the 
findings of Amin et al. (1989), who reported that plant height of maize plants increased with increasing 
phosphorus levels. 
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Number of Cobs Plant-1 

Data regarding number of cobs plant-1 were significantly affected (P≤0.05) by the different levels of 
phosphorus (Table II). Mean values of the data indicated that maximum number of cobs plant-1 (1.25) was 
recorded in plots with P applied at the rate of 100 kg ha-1 followed by P applied at the rate of 150 kg ha-1 (1.02). 
Phosphorus at the rate of 100 kg ha-1 might be an optimum rate for best results in number of cobs plant-1. Thus 
increasing P level up to 100 kg ha-1 had a directly proportional effect on the number of cobs plant-1 of maize. 
This effect can be clearly understood from the control plots i.e. P application at the rate of 0 kg ha-1. This can be 
the reason for the minimum number of cobs plant-1 (0.80) recorded in the control plots. It may also be due to the 
fact that optimum availability of P has been associated with increased rapid growth and development, thus those 
plots which received optimum P produced more cob plant-1 as compared to control plots. Arain et al. (1989) 
reported that number of cobs plant-1 of maize increased with increase in P application. They argued that less 
number of cobs plant-1 in the control plots resulted in less number of grains plant-1 that finally resulted in 
minimum grain yield. 

Number of Grains Cob-1 

Perusal of the data revealed that different levels of phosphorus had a significant effect (P≤ 0.05) on 
number of grain cob-1 of maize. The application of P2O5 at the rate of 100 kg ha-1 resulted in higher number of 
grains cob-1 (327), which was at par with all the other treatments of P application except the control (290). This 
indicated that P at the rate of 100 kg ha-1 might be the optimum rate for improvement in number of grains cob-1 
which ultimately had a direct effect on grain yield. Therefore, further increase in P above 100 kg ha-1 did not have 
a linear effect on the number of grains cob-1 of maize which is obvious from the plots with P application at the 
rate of 150 kg ha-1 that had less number of grains cob-1 even though both treatments were statistically at par. As 
P is responsible for good root growth which directly affects the overall plant performance, the regimes of P at 
the rate of 0 kg ha-1 resulted in the least number of grains cob-1. The results are in accordance with those of 
Sharma and Sharma (1989) who reported that phosphorous fertilizer applications significantly affected the 
grains per cob. The results were similar with that of Maqsood et al. (2001) and Leon (1999) who reported that 
number of grains cob-1 were influenced significantly with NP application. Arain et al. (1989) reported that 
number of grains cob-1 of maize increased with increase in P application. 

Thousand Grain Weight (g) 

The effect of different levels of P on thousand grain weight was not significant. However, a highest 
thousand grain weight of 241 g was recorded in plots with P2O5 applied at the rate of 100 kg ha-1. The thousand 
grain weight is an important yield component that helps a lot in the grain yield estimate. The 100 kg ha-1 rate of 
P seems to be the most economical and yield enhancing in case of maize crop because none of the rest of the P 
levels positively affected the thousand grain weight even though all the treatments were statistically at par 
except control. It also indicated that increasing P above 100 kg ha-1 had nothing to do with the improvement of 
crop performance in any parameter of the data (Table II). The lowest thousand grain weight (188 g) was 
observed in the control plots. Fareed (1996) and Hussain et al,. (2006) observed an increase in 1000-grain 
weight with increase in NP application. Phosphorus being responsible for good root growth directly affected the 
thousand grain weight because P at the rate of 0 kg ha-1 (control plots) resulted in the least thousand grain 
weight (Hussain et al. 2006). 

Grain Yield (kg ha-1) 

Grain yield was significantly affected by different levels of Phosphorous. Mean values of the data 
showed that maximum grain yield (2415 kg ha-1) was produced by the treatments of 100 kg P2O5 ha-1, followed 
by 150 kg P2O5 ha-1 (2027 kg ha-1). The control plots resulted in minimum grain yield (1305 kg ha-1). 
Phosphorus application at rate of 100 kg P2O5 ha-1 resulted in long stature plants, more number of cobs m-1 and 
number of grains cob-1, which resulted in greater grain yield as compared to other P levels. This disclosed that P 
at the rate of 100 kg ha-1 might be the optimum rate to cause a desirable increase in production per unit area with 
per unit increase in P content because the grain yield in the control plots was the lowest whereas it was highest 
in the plots with P applied at 100 kg ha-1. Increasing P above 100 kg ha-1 might be excessive that had decreased 
the grain yield of maize which indicated that applying P in maize above 100 kg ha-1 is uneconomical and just 
wastage of money. The increase in grain yield due to NP application was also reported by Khan et al. (1999), 
Maqsood et al. (2001) and Sharma and Sharma (1996). Arain et al. (1989) reported that grain yield of maize 
increased with increase in P application. Similar results were also reported by Hussain et al. (2006) who found 
that grain yield increased with phosphorus application and plots receiving 90 kg P ha-1 gave maximum grain 
yield as compared to lower dose grain yield. A good and optimum supply of P is associated with increased root 
growth due to which the plants explore more soil nutrients and moisture. That is why the grain yield was the 
lowest in the control plots because lack of P deteriorated the roots growth of the plants which negatively 
affected the other physiological functions of the maize plants in the control plots. 
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Biological Yield (kg ha-1) 

Data pertaining biological yield revealed that different levels of phosphorous had a non significant 
effect on biological yield of maize (Table II). Highest biological yield (7999 kg ha-1) was obtained in plots with 
P applied at the rate of 100 kg ha-1 as compared to the control plots where the biological yield was lowest (5753 kg 
ha-1). The root growth of maize plants was best at 100 kg ha-1 P level which resulted in best biological yield due to 
efficient photosynthesis and other physiological functions at this P level. That’s why the biological yield was the 
lowest in the control plots.  

CONCLUSION AND RECOMMENDATION 

It is concluded that phosphorus at the rate of 100 kg ha-1 has the best performance in obtaining 
maximum grain yield of maize. Therefore, P at the rate of 100 kg ha-1 is highly recommended for optimum grain 
yield of maize particularly in the agro-ecological zone of Tarnab, Peshawar. 
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