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ABSTRACT: Lentil (Lens culinarisMedik.) is an important grain Lentil is known to fix atmospheric nitrogen 
in the soillegume crop in the world. Nitrogen fixing capability of lentil can be enhanced by the supply of 
adequate amounts of nutrients, especially phosphorus (P) and nitrogen (N).The fixing is done by bacteria 
(Rhizobium leguminosarum)that form nodules on the roots of lentils.Genotypes of lentil may 
showdifferential response to nutrients and combined application of N and P may have 
synergisticandantagonistic effects on crop yield.Therefore, field experiments were conducted during the 
crop cycle 2010–11at Chenaran locations, in northern east, Iran,to study the effect of integrated 
application of nitrogen(0 and 30 kg ha

–1
) and phosphorus (0 and 50 kg ha

–1
)on nodulation, nitrogen 

fixation,  growth and yield of seven genotypes of lentil.Generally, number and dry weight of nodules and 
grain yields increased with increasing fertilizer levels. 
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INTRODUCTION 
  
 The ability of legumes to fix atmospheric nitrogen is perhaps the most notable aspect that sets them apart 
from other plants.  This can be directly attributed to a legume’s ability to supply most of its own nitrogen needs with 
the help of symbiotic Rhizobia bacteria living in their roots. 
 Lentil is an important pulse crop in the world, grown in at must countries. Lentil was grown on 170000 ha in 
Iran during 2009; with anaverage yield were400 kg ha

–1
 which is very low as compared to the, Canada (1400 kg ha

–

1
) and turkey (4100 kg ha

–1
) and (FAO, 2010).This low yield of the crop in Iran is primarily due to genetic and 

agronomic factors. From an agronomic point of view, nutritional deficiency is likely to depress its nitrogen–fixing role 
and may in turn limit crop yield.An adequate supply of mineral nutrients to legumes enhances nitrogen fixation 
(Ganeshamurthy and Reddy, 2000). For example, starter N stimulated early seedling growth and nodulation 
(Daramolaet al, 1982). 
 In many soil types’ especially calcareous soils, P is the most limiting nutrient for the production of crops 
(Jiang et al, 2006). As nitrogen fixing plants, legumes require P for adequate growth and nodulation (Tang et al, 
2001a). The influence of phosphorous on symbiotic nitrogen fixation in legumes has received considerable 
attention, but its role in the process remains unclear (Tsvetkova and Georgiev, 2003). In Iran, research work 
regarding integrated use of P and N and their role in legume N fixation and nutrient uptake is very scarce. 
Therefore, the present study was conducted to assess the interactive effect of N and P application on nitrogen 
fixation by lentil crop under rainfed conditions of Chenaran highland, Iran. 
  

MATERIALS AND METHODS 
 
 Field experiments were conducted with lentilat Chenaran locations, in northern east, Iran, during the crop 
cycle 2010–11. The trial was laid out according to the randomized complete block design with four replications, and 
sampling was carried out during two harvests in: November and may. There were two treatments with combinations 
of N rates (0, 30 kg ha

–1
) and P (0, 50 ha

–1
). Phosphorus was applied as triple super phosphate (TSP). Lentil crop 
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was sown in 
sowing. Harvesting was done in the 
harvested separately and data were recorded for seed yield after threshing. Representative samples of 100 g for 
both straw and grain separately were collected from bulk sample, oven dried, ground and analyzed for 
(Ryan et al, 2001) Titrate obtained from N determination was concentrated and used for (
mass spectrometer (Peoples et al., 1989):
 
from a non N fixing reference plant grown in the same soil as the legume; B is the (
when grown with N as the sole source of N and its value is 
Legume kg N ha
kg N fixed ha
 
on all observations were subjected to analysis of variance (ANOVA) using the software M
means were compared by orthogonal 
 

 
 
due to P application is similar to 
plant physiology including photosynthesis, flowering, fruiting and maturation (Brady and Weil, 2005). Regarding % 
N
was significant on % 
application is comparable to those reported by Somadoet al. (2006). Phosphorous application
accumulated rather than % N
than direct involvement of P in N fixation.Application of P (
fertilizati
accumulation (Shu
development of lateral roots and fibro
P nutrition enhances many aspects of plant physiology including photosynthesis (Brady and Weil, 2005). This leads 
to increased N assimilation, and as a result, increased N uptake
to increased protein synthesis and subsequent photosynthesis (Sexton et al., 1998). Phosphorus application not 
only increased biomass production but also increased P concentration in plant tissue (Shu
show
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Figure  2. The fixed biological nitrogen investigated accessions of lentil 

 
 

Table 1.Effect of Nitrogen and Phosphorus on nodulation, yield and N yield of lentil. 
 
 

genotyp 
 

nodule dry weight (mg) shoot dry weight (g) 
N  plant total nitrogen 

(kg/ha) 
N grain yield(kg/ha) 

TotalN (kg/ha/year) 
 

total N 
fix 

(kg/ha/year) 
 

 
Control N30P50 Control N30P50 Control N30P50 Control N30P50 Control N30P50 Control N30P50 

Ziba 7.8 18 1.7 3.4 41.8 124 4.14 24.9 37.66 99.1 30.128 79.28 
MLC-15 9.71 21.7 2.22 5.45 64.8 224 11.37 68.45 53.43 155.55 42.744 124.44 
MLC-16 15.45 30.4 3.09 6.28 108.6 295 13.83 83.19 94.77 211.81 75.816 169.448 
MLC-17 8.75 19.9 2.04 5.14 52.4 193 10.16 61.15 42.24 131.85 33.792 105.48 
MLC-44 13.46 27.7 2.82 5.82 83.8 242 12.55 75.35 71.25 166.65 57 133.32 
MLC-47 13.92 27.9 2.84 5.91 88.4 254 12.81 77.12 75.59 176.88 60.472 141.504 
MLC-69 10.39 22 2.25 5.53 65.9 227 11.76 70.59 54.14 156.41 43.312 125.128 
MLC-83 12.19 25.2 2.57 5.58 76.1 231 11.92 71.67 64.18 159.33 51.344 127.464 



Intl J Agri Crop Sci. Vol., 5 (8), 896-899, 201� 

����

�

CONCLUSION 
 
 Application of N and P significantly increased seed yield, N fixation and N uptake at the Chenaran 
locations. The effect of Nand P on % Ndfa was significant.It was observed that P application increased total N 
uptake, which contributed towards an increase in N fixation. Thus, the effect of P application on N fixation was 
indirect.Application of both N and P increased nutrient uptake, which may improve the quality of produce.  
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