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Abstract 

Fertilization of lentil (Lens culinaris) is one of the most crucial management technique which 

affects growth and yield. Therefore the present research was designed to investigate the 

response of lentil to various phosphorus and zinc levels at Agronomy Research Farm the 

University of Agriculture, Peshawar during rabi season 2015. The experiment was laid out in 

randomized complete block design (RCBD) having three replications.Five doses of phosphorus 

(40, 60, 80,100, and 120 kg ha-1) and four levels of zinc (3, 6, 9, and 12 kg ha-1) along with one 

control (No P and Zn) was used in the experiment. Number of pods plant-1, thousand grains 

weight, grain yield and seed recovery percentage was significantly influenced by different 

doses of both phosphorus and zinc. More pods plant-1(118) and (122), thousand grain weight 

(30 g) and (29.6 g), grain yield (2021.3 kg ha-1) and (2047.5 kg ha-1) and maximum seed 

recovery of 69 % were noted from the plots received 100 and 120 kg P ha-1 respectively. 

Similarly the application of zinc at 9 kg ha-1produced morepods plant-1 (117) and grain yield 

(1846 kg ha-1). Statistically similar results were found in plots received 9 and 12 kg Zn ha-

1regarding thousand grain weights (30.6 g and 29.4 g) and seeds recovery percentage (68 %). 

The above all experimental results concluded that phosphorus and zinc should be used at the 

rates of 100 kg ha-1 and 9 kg ha-1 for the growth and yield of lentil. 

Keywords: Lentil; Phosphorus; Zinc; Yield components; Yield

Introduction 
Lentil (Lens culinaris) is an important 

annual leguminous crop which is locally 

called “Masoor” belongs to the family 

Fabaceae. Human diet consists of 

vegetable protein in good amount. Lentil 

contains protein, carbohydrates, oils, and 

ash at the rate of 23.25%, 59%, 1.8% and 

0.2% respectively along with iron, calcium, 

phosphorus and magnesium. A significant 

amount of vitamin A and B is also provided 

by lentil [1]. In crop productivity, nutrients 

management plays a vital role while less 

availability of nutrients causes reduction in 

yield and productivity. The insufficiency of 

macro and micro nutrients have been 

recorded in many soils and through various 

management practices it could be managed 

properly [2]. 

Lentil is a legume crop and plays a great 

role in crop rotation for maintaining soil 

fertility and through root nodules, lentil can 

fix atmospheric nitrogen by symbiotic 

rhizobia therefore fertilizers and soil 

fertility has a major role for obtaining 

higher yield [3]. Lentil can fix 8-14 kg N ha-

1and therefore the requirement of nitrogen 

to legume crops is low as compared to non-

legume crops [1]. Apart from nitrogen, 

phosphorus is also an important macro 

element for obtaining good quality and 

better growth of lentil. It has a significant 
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role in nodules formation which helps in 

nitrogen fixation [4]. As the addition of 

phosphorus to soil increased yield of 

legumes, so a suitable dose of phosphorus 

should be determined for higher yield.  

The role of micronutrients is also very 

important in growth and development of all 

the crops [5]. In micronutrients, zinc is very 

important in reproductive phase like 

fertilization and pollen grain formation as 

pollen grain contains a high amount of zinc. 

Most of the zinc is translocated to seeds 

during fertilization and lower application of 

zinc causes deficiency of zinc in the seed 

and also the seed yield is quietly reduced [6-

8]. In dry land agriculture, the application 

of fertilizer increases the lentil quality 

(protein %) and quantity (grain yield). For 

achieving these objectives, it is essential to 

select the most appropriate levels of 

phosphorus and zinc fertilizer in each area 

for the growth and better yield of lentil. 

Materials and methods 

Site description 

Field research “Effect of various levels of 

phosphorus and zinc on yield of lentil” was 

carried out at Agronomy Research Farm, 

The University of Agriculture Peshawar 

during 2015. Randomized complete block 

design was used replicated three times. Five 

doses of phosphorus (40, 60, 80,100, and 

120 kg ha-1) and four levels of zinc (3, 6, 9, 

and 12 kg ha-1) along with one control 

(P0Zn0) was used in the experiment. Plot 

size of 3 m x 1.5 m with R-R distance 30 

cm was used. Lentil cultivar (Markaz-09) 

was sown at the seed rate of 30 kg ha-1. 

Nitrogen at the rate of 50 kg ha-1was applied 

as a basal dose. Recommended irrigation 

schedule was followed; however changes 

were made due to weather condition when 

required. For weeds control hoeing were 

used. All other standard agronomic 

practices were applied equally to all 

experimental plot during the growing 

season. 

Statistical analysis 

Data was analyzed statistically through 

using ANOVA technique used for RCBD in 

agricultural crops experiments. LSD test 

was used for comparisons of means at P ≤ 

0.05 level probability. 

Results and discussion 

Pods plant-1 

Data regarding pods per plant of lentil as 

influenced by different levels of P and Zn is 

shown in table 1. Analysis of the data 

revealed that the effect of the treatments 

was significant on number of pods plant-1 

while their interaction was found non-

significant. Maximum pods (122) were 

noted when phosphorus at the amount of 

120 kg ha-1 was incorporated fallowed by 

(118) at 100 kg ha-1 while minimum pods 

plant-1 (98) were obtained at  40 kg ha-1 

which was statistically similar (102) with 

that of 60 kg ha-1. It might be the reason of 

moderate plant nutrients availability due to 

which the plant produce more pods plant-1 

as compare to other treatments and also 

phosphorus strongly increases the 

reproduction of the plants i.e. flowering and 

fruiting. These results were similar with 

that of [9, 10].For zinc maximum pods 

(117) were noticed when zinc was used at 

the amount of 9 kg ha-1 while fewer pods 

plant-1 (103) were counted when zinc was 

used at 3 kg ha-1. Zinc has a greater role in 

the production of Auxine and indole 

acetic acid (IAA), which helps in the 

regulation of plant growth which in turn 

resulted in more pods per plant [11]. 

Another reason is that zinc helps in more 

number of branches due to the formation of 

stamens and pollens [12].Analysis about 

comparing control vs. rest of the applied 

treatments was also found significant. More 

number of pods plant-1 (110) were seen in 

treated plots against control plots (96). 

Thousand grains weight (g) 

Thousand grains weight (g) of lentil is 

given in table 1. It is observed from the data 

that phosphorus, zinc and their interaction 

had significant effect on thousand grains 

weight. Control vs. rest treatments 

comparison were also found significant. 

Maximum thousand grain weight (30 g) and 

(29.6 g) was obtained at 100 and 120 kg P 

ha-1 while minimum thousand grain weight 

(27.6 g) was obtained at 40 kg P ha-1 which 
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was statistically alike with 60 and 80 kg p 

ha-1. The possible reason for thousand grain 

weight could be the effect of cell division, 

phosphorus contents present inside the seed 

as well as the formation of albumin and fats 

[13-15]. For zinc, maximum thousand grain 

weights (30.6 g) was observed at the rate of 

9 kg ha-1while minimum 1000 grain weight 

(26.1 g) was observed at 3 kg Zn ha-1. The 

optimal level of zinc affects cell division, 

starch and sugar formation which might be 

the cause of increase 1000 grain weight by 

increasing the size and weight of the seed 

[16]. Thousand grain weight is improved by 

the optimal level of Zinc [17].Value 

recorded for control was (23 g) while that 

of treated plots was (28.6 g).

 

Table 1. Number of pods per plant, thousand grain weight and grain yield of lentil as 

influenced by different levels of phosphorus and zinc  

Phosphorus (kg ha-1) Pods plant-1 1000 grain weight (g) Grain yield (kg ha-1) 

40 98 c 27.6 b 1239 c 

60 102 c 27.8 b 1521 b 

80 111 b 27.9 b 1606 b 

100 118 a 30.0 a 2021 a 

120 122 a 29.6 a 2048 a 

LSD(0.05) 4.37 1.48 88 

Zinc (kg ha-1) 
  

3 103 c 26.1 c 1574 c 

6 110 b 28.1 b 1642bc 

9 117 a 30.6 a 1846 a 

12 111 b 29.4 ab 1686 b 

LSD(0.05) 3.91 1.32 79 

Planned mean comparison 
 

Control 96 23.0 753 

Rest 110 28.6 1687 

Interaction 
  

P X Z ns ns * 

Ns = non-significant 

Means in columns and rows with different alphabets differ significantly from each other at p≤0.05 

using LSD

Grain yield (kg ha-1) 

Grain yield kg ha-1 as influenced by 

different levels of phosphorus and zinc is 

shown in table 1. Phosphorus and zinc 

application significantly increased the grain 

yield. The interaction between phosphorus 

and zinc and comparison of control vs. rest 

treatment were found significant. Treated 

plots improved the grain yield (1687 kg ha-

1) as compared to control (753.1 kg ha-1). 

More grain yield (2047.5 kg ha-1) was 

obtained from the plots received 120 kg P 

ha-1 which was statistically same with 

(2021.3 kg ha-1) at 100 kg ha-1 while the 

application of phosphorus at the rate of 40 

kg ha-1resulted lowest grain yield (1238.9 

kg ha-1). The reason for increasing grain 

yield is the balance nutrient supply and 

timely application of the nutrients which 

enhances the plant growth and the grain 

yield will be increased. Similar results 

support that increasing phosphorus level, 

the grain yield increased too [18, 19]. In 

case of zinc the higher grain yield (1846 kg 

ha-1) was obtained at 9 kg Zn ha-1 while 

lowest grain yield (1574 kg ha-1) was 

recorded at 3 kg Zn ha-1. Similar results 

were reported on the grain yield [20-22]. 
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Increasing P and Zn level (Figure 1) from 

40-100 and 3-9 kg ha-1 respectively had 

synergistic effect on each other and 

significant increase in the grain yield was 

observed. Beyond 100 kg P and 9 kg Zn ha-

1 had no significant effect on grain yield.
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Figure 1. Interaction of phosphorus (P) and zinc (Zn) application for grain yield (kg 

ha1) of lentil

Seed recovery (%) 

Seed recovery of lentil was affected 

significantly by phosphorus and zinc and is 

given in table 2. Phosphorous and Zn had 

important effect on seed recovery 

percentage. The interaction between P and 

Zn showed non-significant effect. 

Maximum seeds recovery (number of 

medium seed percentage) was shown by 

treated plots (67.1 %) as compared to 

control plots (59.4 %). When phosphorus 

rate was increased from low to high level, a 

linear decreasing trend was observed and 

the number of small seeds decreased 

gradually from maximum to minimum. At 

lowest rate of phosphorus 40 kg ha-1, the 

maximum number of small seeds (31.6 %) 

was observed while minimum small seeds 

(22.2 %) were observed at highest level of 

phosphorus 120 kg ha-1. When phosphorus 

was applied at 120 kg ha-1, the maximum 

medium seeds (68.7 %) were observed 

while the minimum seeds (64.8 %) were 

conted at 40 kg P ha-1. Similarly data about 

bold seeds, so at 120 kg Pha-1, more 

numbers of bold seeds were recorded (9.2 

%) while less percent of bold seeds (3.7 %) 

were observed at 40 kg P ha-1. In case of 

zinc more number of small seeds (27.5 %) 

was noted in plots received 3 kg Zn ha-1 

fallowed by (27.1 %) at 6 kg Zn ha-1 while 

less number of seeds (25.6 %) was observed 

at9 and 12  kg ha-1. At higher doses of zinc 

12 kg ha-1 and 9 kg ha-1, maximum numbers 

of medium seeds (67.7 %) were recorded 

while minimum numbers of medium seeds 

(66.4 %) were recorded at 3 kg ha-1 which 

was at far with 6 kg ha-1 (66.7 %). More 

number of bold seeds (6.8 %) were 

recorded when zinc was applied at 12 kg ha-

1 fallowed by (6.7 %) at9 kg ha-1 while 

minimum number of bold seeds (6.1 %) 

were recorded at 3 kg ha-1 and 6 kg ha-1.The 

reason for this increase in seed size might 

be the fact that phosphorus and zinc play 

role in photosynthesis, enzymes activation, 

fertilization and translocation of assimilates 

towards the seeds [23].
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Table 2. Seed recovery (%) of lentil as affected by different levels of phosphorus and 

zinc 

Ns = non-significant 

Means in columns and rows with different alphabets differ significantly from each other at p≤0.05 

using LSD

Conclusion and recommendations 

From the findings of our experiment, it is 

concluded that the application of 

phosphorus at the rate of 100 and 120 kg ha-

1 gave the best result regarding yield and 

yield components of lentil while in case of 

zinc the use of 9 kg ha-1were found best in 

terms of yield and its components. So for 

the achievement of higher yield of lentil, 

phosphorus at the rate of 100 kg ha-1 while 

zinc at the rate of 9 kg ha-1 should be 

applied.  
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