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Abstract 

 

A field study was conducted to evaluate the variation in benefit cost ratio and yield of mungbean 

due different sources and levels of phosphorus at Agronomic Research Area, University of 

Agriculture, Faisalabad, Pakistan during spring 2009. The experiment was laid out in randomized 

complete block design with factorial arrangement having a net plot size 3 m x 5 m with three 

replications. The soil contained 0.65% organic matter, 7.3 ppm available P, 197 ppm available K 

and 0.08 total N. Nitrogen at the rate of 25 kg per hectare and 0, 30, 60 & 90 kg/ha of phosphorus 

were used as diammonium phosphate (DAP), single super phosphate (SSP) and triple super 

phosphate (TSP) respectively. Findings of this study revealed that maximum number of plant 

height at maturity (71.80 cm), branches having pods (4.44), total pods of a single plant (9.58), 

1000-grain weight (67.54 g), seed yield (1288.62kg per hectare), biological production (5504.2 kg 

per hectare), harvest index(23.22%) and protein content (21.07%) were attained by the fertilization 

of phosphorus 60 kg per hectare. Maximum fertilizer use efficiency (7.30) was achieved by the 

fertilization of 30 kg phosphorus per hectare in the form of DAP, SSP and TSP. P1 rates had non-

considerable effect on plants in a plot and total seeds in a single pod. The outcome shows that 

various sources of phosphorous had no-prenominal effect on all the parameters under study. 

Interaction between P rates and various sources was also observed statistically non-considerable. 

The highest net income was obtained when phosphorus was applied at the rate of 60 kg per hectare.  

 

Keywords: Mungbean. Phosphorus sources. Yield. yield components. Benefit cost ratio. 
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1. Introduction    

      

Mungbean (Vigna radiate L.) is an authoritative grain legume crop sown in Pakistan. 

Seed protein content averages between 20-24% (Malik et al., 1994). The area under 

cultivation for mungbean in Pakistan is 231.1 thousand hectares. Its total grain production is 

157.4 thousand tons. Its average yield is 514 kg ha
 -1

 (Govt. of Pakistan, 2009). It is cleared 

from different soil fertility surveys that among the macro elements like N, P, K, S, Mg etc, 

and our soils are deficient 100% in N and up to 90% in P (Anonymous, 2000). Therefore, 

the proper management of these two nutrient elements is very important for good crop 

production. Pandrangi et al., (1990) reported that green gram seed yield was increased due 

to the availability of phosphorus, the best treatment (40 kg phosphorus + foliar spray) 

increased yield from 0.57 to 1.21 tones ha
-1

. They further concluded that phosphorus 

fertilizer increased the NPK and sulphur water soluble carbohydrates and starch 

concentrations of mungbean seed. Sanchez (2006) stated that by applying phosphorus to the 

soil at the time of sowing will enable the plant to develop a healthy root pattern and having 

a good initial start for its growth. In grain legumes phosphorus is very essential to attain 

high yield (Lampang, 1998). The experiment showed that using 

of phosphorus to mungbean has been reported to increase dry matter at harvest, total pods of 

a single plant, seed per pod, 1000 grain weight, seed yield and total biomass (Mitra et al., 

1999). It is also exposed from another experiment that by increasing the application of 

phosphorus grain      yield of green gram was enhanced tremendously and the protein 

content was also be influenced greatly by applying the phosphorus  (Ayub et al., 1998).  

There are different sources of phosphorus and they are also of much importance 

regarding to the growth of plant. One point of view is that, source of phosphorus has effect 

on growth of plant. According to a study, different phosphorus sources had improved the 

productive tillers, grain and straw yields of rice and wheat and among these phosphorous 

fertilizers sources single super (SSP) phosphate remained superior (Niazi et al.,1992). On 

the other hand, some researcher’s say that, source of phosphorus has no effect on growth 

and yield of plant. According to another study, it was concluded that there are no 

differences among sources of phosphatic fertilizers (DAP, SSP and NP) on growth and 

production of maize, wheat, rice and cotton (Gokmen and Sencar, 1999). Retain these all 

above facts in mind; the present research was taken to assess the effect of different 

sources and levels of phosphorus on growth and yield of mungbean under the agro-

 ecological conditions of Faisalabad, Pakistan.  
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2. Materials and Methods 

 

The field trial was arranged to evaluate the response of different sources and levels 

of phosphorus on growth and yield of mungbean (Vigna radiata L.) at Agronomic Research 

Area, University of Agriculture, Faisalabad, Pakistan during spring 2009. The experiment 

was laid out in randomized complete block design with factorial arrangement having a net 

plot size 3 m x 5 m with three replications. The soil contained 0.65% organic matter, 7.3 

ppm available P, 197 ppm available K and 0.08 total N. Mungbean cultivar Niab 

Mung_2006 was sown on 1st week of March, 2009 having seed rate of 25 kg per hectare in 

30 cm row to row distance. Optimum rate of NP was fertilized.   Nitrogen at the rate of 25 

kg per hectare and 0, 30, 60 & 90 kg/ha of phosphorus were used as diammonium phosphate 

(DAP), single super phosphate (SSP) and triple super phosphate (TSP) respectively. Whole 

of the nitrogen and prescribed doses of phosphorus was side dressed at sowing time. All 

other agronomic practices were kept normal and same.  The crop was harvested on 19th 

May 2009 at full maturity.  

 Recommended procedures were adopted to collect the data regarding to height of 

plant at maturity(cm), total plants in a plot, branches having pods, total pods of a single 

plant, grains in a single pod, weight of thousand seeds (g), seed production ( kg per hectare), 

biological production (kg per hectare), harvest index(%), protein content (%) and fertilizer 

use efficiency. The data taken from the experiment was statistically analyzed by using 

Fisher,s analysis of variance technique and the difference among the treatments means 

 were  compared by employing LSD at 5 % probability (Steel et al., 1997). 

 

3. Results and Discussion  

 

The P sources have non-considerable effect on plant height but the effect of various 

phosphorus levels on plant height of mungbean was prenominal. The interaction 

of levels and different sources of  phosphorus was also found non-considerable. 

The comparison of treatments means in Table-1  revealed that the minimum plant 

height (63.06 cm) was obtained in control (0 kg P ha
-1

 ) treatment and maximum 
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enhancement in plant height (71.80 cm) of mungbean was observed by the fertilization of 

phosphorus at the level of 60 kg per hectare in all the sources of phosphorous (DAP, SSP 

and TSP) as compared to control. Maximization in plant height as compared to control 

treatment might have been due to phosphorus that initiates root development and growth in 

the seedling stage and thereby it contributes to establish the seedling rapidly. The results are 

reflected by the work of Muhammad et al., (2001) who mentioned that height of a plant and 

branches of a plant of mungbean were pronominally enhanced by phosphorus (P) and 

potassium (K) fertilization. These findings are also in line with the findings of Lateef et 

al. (1998); Khan et al., (2003) Sarg and sawson, (2004).  

 

Table 1:  Effect of Different Sources and Levels of Phosphorus on Growth and Yield of 

Mungbean (Vigna radiata L.) 

 

Note: Any two means not sharing a letter in common differ significantly from each other at 5% probability 

levels (LSD). 

 

The effect of various sources and levels of phosphorus on number of plants per plot 

were found non-significant and an interaction between sources and levels of phosphorus 

was also found non-considerable.  the minimum number of plant m
-2

 (493) was observed in 

control treatment (0 kg P per hectare). While, highest number of plants in a meter 

square (4.94) were obtained in treatment where 30 kg and 60 kg phosphorus per 

hectare were applied in the form of  DAP, SSP and TSP. Our results are contradictory with 

the results of Borah, (1997) who disclosed that  application  of  different levels of 

phosphorus pronominally  enhanced, total plants of mungbean. Khan et al., (2003) 

concluded that different levels of phosphorus considerably affected the plants in a meter 

Levels of 

Phosphor

ous (kg 

ha-1) 

Number 

of plants 

per plot 

Plant 

height at 

maturity 

(cm) 

Number of 

pod bearing 

branches 

Number of 

pods per 

plant 

Number 

of seeds 

per pod 

1000-

seed 

weight 

(g) 

Seed 

yield 

(kg/ha) 

Biological 

yield 

(Kg/Ha) 

Harvest 

index 

(%) 

Protein 

content 

(%). 

Fertilizer 

use 

efficiency 

(kg kg-1) 

P0 (0) 493 63.06 d 3.23  b 6.04 c 9.29 53.47c 850.2 d 4856.0c 18.61  d 20.14  b - 

P1 (30) 494 66.30 c 3.43  c 7.17 b 9.46 58.76  b 978.7  c 5059.0  b 19.40  c 20.15 b 4.46 b 

P2 (60) 494 71.80 a 4.44  a 9.58 a 9.92 67.54  a 1288.6  a 5504.2  a 23.22  a 21.07  a 7.30 a 

P3 (90) 493 68.72 b 3.64  b 7.33 b 9.65 60.95  b 
1082.4 

b 
5167.1 20.29  b 19.87  b     2.69 c 

LSD 

Value at 

0.05 

Ns 0.7751 0.1789 2.1492 ns 3.133 33.505 73.095 0.5896 1.4520  0.5064 
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square, total pods in a plant, height of a plant, seeds in a single pod, weight of thousand 

seeds, seed production, total dry matter and leaf area index.  

The different levels of phosphorous had highly considerable effect on the number 

of pod bearing branches of mungbean While, effect of various sources of phosphorous and 

its interaction with levels was observed non-significant. Comparison of treatment means 

(Table-1) indicate that minimum sum of pod bearing branches of a plant (3.23) was 

observed where 30kg phosphorus per hectare was used in all the sources (DAP, SSP and 

TSP) of P. And the maximum amount of branches having pods in a 

plant (4.44) was obtained where 60 kg phosphorus per hectare was applied in the 

formulation of DAP, SSP and TSP. But the response of different phosphorus sources on the 

of mungbean was non significant. The maximized pronominally with each enhancement 

in phosphorus levels up to the 60 kg P per hectare. More increase in phosphorus dose 

resulted in decrease in sum of branches having pods in a plant because the increased amount 

of phosphorus may be used as the luxury consumption. Increase in  number of branches 

having pods of a plant with increasing phosphorus levels might have been due to balanced 

fertilizer application which might have out come in better plant growth and high number 

of pod bearing branches in a plant. Higher dose of phosphorus might have caused 

phytotoxicity to plant due to which number of branches having pods in a plant might have 

not increased. These findings are according to the results of Muhammad et al., (2001) who 

concluded that number of branches of a plant were prenominally maximized by 

phosphorus (P) fertilization. It was suggested that enhancement 

in phosphorus levels decreased the days to flowering and maximized the total pods of a 

single plant, weight of thousand seeds seed production Kumar et al., 2003; Singh et al., 

2004).  

The effects of various levels of P on total pods of a single plant were highly 

prenominally. But, the effects of different phosphorus sources on the parameter under 

question were non-significant. Interaction between levels and sources was also 

found statistically non-considerable. The comparison of treatments means (Table-1) indicate 

that minimum total pods of a single plant (6.04) of mungbean obtained in control treatment 

(0 P kg ha
-1

 ) and maximum total pods of a single plant (9.58) was recorded 

in treatment where60 kg phosphorus per hectare was used in all the sources of P. These 

results are inline with the findings of Ayub (1998); Yakadr and Lopetinsky, (2003) who 

reported that phosphorus had considerable. 
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The findings concerning to effect of different sources and levels of P on number of 

seeds in a pod is given in Table 1. Analysis of variance showed that effect of 

different phosphorus sources, levels and interaction between them were found statistically 

non-significant. Comparison of treatments showed in Table-1 indicate that the minimum 

number of seeds of a pod (9. 29) is attained by the application of control treatment (0 kg 

phosphorus per hectare) and highest number of seeds per pod (9.92) was produced in 

treatment in which 60 kg phosphorus per hectare was applied in all the sources of 

phosphorus. However, the differences among different phosphorus levels, sources and 

interaction between fertilizer sources and levels were obtained non-considerable. The 

adequate application of phosphorus supply enables the crop to make quick growth and to 

intercept more solar radiation and thus to give  more number of seeds in a 

pod. Because of phosphorus deficiency, plant growth and stem remained stunted. However, 

application of phosphorus promoted normal plant growth, and as a result number of seeds of 

a pod was increased. The results of this study do not corroborate the finding of Borah, 

(1997) and Khan et al., (2003) who observed that application of different levels 

of phosphorus considerably enhanced the total seeds in a pod and ultimately the maximum 

seed production of mungbean.  

Different phosphorus levels had highly considerable effect on weight of thousand 

seeds of mungbean. Besides, the effect of different sources and interaction between sources 

and levels of phosphorous were attained statistically non-significant The comparison of 

treatment means (Table-1) revealed that the minimum weight of thousand seeds (53.47 g) 

was observed in control (0 kg phosphorus per hectare) treatment. The maximum weight of 

thousand seeds (67.54 g) was produced with the fertilization of phosphorus level 60 kg per 

hectare in all the sources of phosphorous. The weight of thousand seeds maximized with 

enhancement in phosphorus up to 60 kg P ha
-1

. Phosphorus initiates the flowering process; 

fruiting and seed formation and development of roots which will result in high nutrient take 

up (Das and Deb, 2004). Phosphorus is available in grains and fruits in large quantity, and is 

necessary for seed development (Rashid and Memon, 2001). These conclusions 

are agreed with those of Memon et al., (2005) and  Mehdi et al. (2007)  who declared that 

weight of thousand seeds 

 The effect of various phosphorus rates on seed yield of mungbean was pronominal 

and the impact of different sources of P and its interaction with levels were achieved 

statistically non-significant. The minimum seed yield (850.23kg per hectare) was taken 
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in control (0 kg phosphorus per hectare) treatment and the maximum increase in seed 

production (1288.6 kg per hectare) was attained with the fertilization of phosphorous level 

of 60 kg per hectare in all the sources of phosphorous. Further increase in phosphorus levels 

after 60 kg phosphorus per hectare declared in negative change in seed production. The 

increase in seed yield with increased phosphorus levels resulted in higher number of 

branches having pods, total pods of a single plant, weight of thousand grains and  biological 

yield which was due to maximization of photosynthesis, respiration, energy storage, 

transfer, cell division and cell elongation which come out in enhancement  in seed 

production. These findings are in line with those findings by Singh et al. (2005); Memon et 

al., (2005) who concluded that seed yield is affected by different levels of phosphorus.  The 

effect of different phosphorus levels on biological yield of mungbean was highly 

pronominal but the effect of sources of phosphorous and interaction between levels and 

sources of phosphorous were found statistically non-significant. The comparison of 

treatments means (Table-1) indicates that lowest biological production (4856.0 kg per 

hectare) was taken in control (0 kg P per hectare) treatment. Results indicate that 

application of phosphorus considerably maximized the biological production over 

control. The highest increase in biological yield was calculated in treatment where 60 kg P 

phosphorus per hectare was used in all the sources of phosphorous. Further, enhancement in 

the rate of P resulted in decrease in the parameter under discussion. These results may 

attained because application of phosphorus increases seed germination, early growth, root 

development and also increases responses to mineral nitrogen fertilizer application that is 

why biological yield was increased. The out comes of the present study confirm the 

finding of Ayub, (1998) and Pareek (2004) who reported that phosphorus application 

increases biological production.  

The effect of different phosphorus rates on harvest index of mungbean was highly 

pronominal And the effect of different sources of P and its interaction with levels of P on 

the parameter under study were non-significant. The comparison of treatment means (Table-

1) declared that the minimum increase in harvest index (18.61 %) was observed by the 

application of control treatment (0 kg phosphorus per hectare) and maximum enhancement 

in the parameter under question (23.22%) was considered in treatment where 60 kg P per 

hectare was used in the sources of phosphorous. These results may achieve because 

application of phosphorus increases seed germination, early growth, root establishment and 

also increases response to nitrogen fertilizer application. The increased in seed production 
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and biological production is revealed to maximize in harvest index. The results are in line 

with the investigations  of  Ayub, (1998); who concluded that harvest index increase with 

increase in phosphorus level. 

 The Effect of various rates of phosphorous had considerable effect on the protein 

contents of mungbean. While, different sources of phosphorous and its interaction with 

different rates of P had non-considerable effect on the parameter under question. The 

comparison of treatment means (Table-1) indicates that the maximum protein contents 

(21.07%) were produced by the phosphorous level 60 kg per hectare 

in all the sources of P. The minimum protein contents (20.14 %) were produced by the 

control treatment (0 kg phosphorus per hectare). The same findings were observed 

by Malik et al., (2002) and Ayyub et al., (1998) who noted that protein contents were 

maximized considerably by the application of various rates of phosphorus. These 

observations are also inline with the results of Patel and Patel, (1994) and Shah et al., 

(2006).  

 Fertilizer use efficiency (FUE) was markedly affected by different phosphorus 

levels. The effect of various sources of P and its interaction with different levels of P were 

found non-significant. It is clear from the Table-1 (Comparison of treatment means) that the 

maximum fertilizer use efficiency (7.30 kg kg
-1

) was obtained when 60 kg phosphorus per 

hectare was applied in all the sources of P and minimum fertilizer use efficiency (2.69 kg 

kg
-1

 ) was attained where 90 kg P per hectare was used in all the sources of P. Enhancement 

in grain production per unit increase in fertilizer at higher phosphorus levels was low as 

compared to lower levels. So, fertilizer use efficiency decreased with increasing phosphorus 

rates. Soni et al., (2000) also disclosed wheat crop behavior to added phosphorus 

application.  

          The calculations regarding benefit cost ratio are presented in  table- 2. It is clear from 

findings that highest net income was obtained when phosphorus was applied at the rate of 

60 kg per hectare. The minimum net income was observed in control treatment where 

no phosphorus was used.   
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Table 2: Effect of tillage practices and different nitrogen levels on net income generated in 

Mungbean. 

Sr.No Treatmen

t 

Uniform cost 

Rs.ha-1 

     (A) 

Phosphorus 

levels. (B) 

Total cost of 

production 

Rs. ha-1 

Seed 

yield 

kg/ha-1 

Gross 

income Rs. 

Net Income 

Rs. ha-1 

 Benefit 

cost ratio 

(BCR) 

1 
P0S1 21472 0.000 

21472 
850.3 

95659 74187 4.45 

2 
P0S2 21472 0.000 

21472 
850.1 

95636 74164 4.45 

3 
P0S3 21472 0.000 

21472 
850.2 

95648 74176 4.45 

4 
P1S1 21472 3782 

25254 
979.7 

110216 84962 4.36 

5 
P1S2 21472 6916 

28388 
981.9 

110464 82076 3.89 

 6 
P1S3 21472 10851 

32323 
974.6 

109643 77320 3.39 

7 
P2S1 21472 2748 

24220 
1297.2 

145935 121715 6.02 

8 
P2S2 21472 5230 

26702 
1288.3 

144934 118232 5.42 

9 
P2S3 21472 7657 

29129 
1280.3 

144034 114905 4.94 

10 
P3S1 21472 3127 

24599 
1097.8 

123503 98904 5.02 

11 
P3S2 21472 5681 

27153 
1079.6 

121455 94302 4.47 

12 
P3S3 21472 8887 

30359 
1069.9 

120364 90005 3.96 

 

 

4. Conclusion 

 

  

Results accomplished that phosphorus @ 60 kg per hectare in all the sources (DAP, TSP 

and SSP) of phosphorous is the most appropriate and beneficial to increase the yield of 

mungbean and enhance the benefit cost ratio (BCR) in said treatment under the agro-ecological 

environment of Faisalabad, Pakistan. 
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