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Effect of Nitrogen and Zinc on growth and yield of Lentil

ABSTRACT

A field experiment titled “Effect of Nitrogen and Zinc on Growth and Yield of Lentil”
was conducted during Rabi season of 2022 at the Crop Research Farm, Department of
Agronomy, Naini Agricultural Institute, SamHigginbottom University of Agriculture,
Technology and Sciences, Prayagraj (U.P.) India. To study the Response of Nitrogen and
Boron on growth and vyield of Lentil. The treatment combinations are Ty: Nitrogenl0
kg/ha+Zinc8.0kg/ha, T,: Nitrogenl0 kg/ha +Zincl0kg/ha, Ts: Nitrogenl0 kg/ha +Zinc
12kg/ha, T4: Nitrogen20 kg/ha +Zinc8.0kg/ha, Ts: Nitrogen20 kg/ha +Zinc10kg/ha, Te:
Nitrogen20 kg/ha +Zinc 12kg/ha, T7: Nitrogen30 kg/ha +Zinc8.0kg/ha, Tg: Nitrogen30
kg/ha +Zinc10kg/ha, Tg: Nitrogen30 kg/ha +Zinc 12kg/ha, T1o: Control (RDF: 20:40:20
kg/ha) are used. The soil of experimental plot was sandy loamy in texture, nearly
neutralin soil reaction (pH 7.8), low in organic carbon (0.35%). Results obtained that the
higher plantheight (34.01 cm), higher number of nodules (9.20), higher plant dry weight
(14.73 gl/plant), higher number of pods/plant (153.60),higher number of seeds/pod (1.87),
higher 1000 seed weight (21.51 g), higher seed yield (1.61 t/ha) and higher stover yield
(3.13 t/ha)weresignificantlyinfluencedwithapplicationofNitrogen30kg/ha+Zinc
12kg/ha.Highergross return (INR 96,480/ha), higher net return (INR 64,094/ha) and
higher B:C ratio (2.98) were alsorecordedin treatment 9 (Nitrogen 30 kg/ha +Zinc 12
kg/ha).

Keywords:Lentil,nitrogen,zinc,growthparameters,yieldattributes andEconomics.

Introduction

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 of vegetable protein asfar

as an Indian dietary is concerned. The lysine rich protein of pulses are(Zafar et.al. 2003).



Lentil is an excellent source of easily digestible protein, lower in anti-nutritional factors
i.e.,hemagglutinins, oligosaccharides and flavones compared to other legumes. The seeds are
eaten as dal and the flour can be mixed with cereal flour and used in cakes, breads and some
baby foods. Its seed is a rich source of minerals and vitamins as human food, while the straw

servesas high-value animal feed (Tomar et.al. 2000).

Zinc plays a greater role during reproductive phase especially during fertilization Remarkably
pollen grain contains zinc in very high quantity. At the time of fertilization most of zinc is
diverted to seed only (Jenik and Kathryn 2014).

Growing lentil without fertilizer application or at a very low rate is considered a major factor
for low yield (Sharar et.al. 2003). The other reasons such as lack of quality optimum seed rate,
using local varieties as planting material, appropriate time of sowing, lack of judicious
fertilizer application and specially decrease of organic matter in soil (Datta et.al. 2013).

Lentil maturity, like other annual crops, is initiated by leaf senescence. Leaf senescence is
triggered by plant hormones, drought, and insufficient supply of nutrients, especially N (Lim
et.al. 2007). Eighty percent of the fixed nitrogen comes from symbiotic associations with grain
legumes (pulses) and the rest from free-living or associative systems (Graham et.al. 1984). In
indeterminate crops, N remobilization from shoots and roots to seeds is low (Munier-Jolain

et.al. 1996), therefore, yield may suffer from late season N deficiency (Whitehead et.al. 2000).

Materials and Methods

The experiment was conducted during rabi 2022. The experiment was conducted in
Randomized Block Design (RBD) which includes ten treatments that are replicated thrice and
was laid out with the different treatments allocated randomly in each replication. The soil of
the experimental field was sandy loam in texture, slightly alkaline reaction (pH 7.8) with low
level of organic carbon (0.35%), available N (225 Kg/ha), P (13.6 kg/ha) and higher level of K
(215.4 kg/ha) and the treatment combinations are as follows T;: Nitrogenl0
kg/ha+Zinc8.0kg/ha, T,: Nitrogenl0 kg/ha +ZinclOkg/ha, Ts: Nitrogenl0 kg/ha +Zinc
12kg/ha, T4 Nitrogen20 kg/ha +Zinc8.0kg/ha, Ts: Nitrogen20 kg/ha +ZinclOkg/ha, Té:
Nitrogen20 kg/ha +Zinc 12kg/ha, T7: Nitrogen30 kg/ha +Zinc8.0kg/ha, Tg: Nitrogen30 kg/ha
+Zincl0kg/ha, To: Nitrogen30 kg/ha +Zinc 12kg/ha, Tio: Control (RDF: 20:40:20 kg/ha) are

used.



Result and discussion

1.Growth Parameters:
1.1 Plant Height

The plant height of crop which was recorded at 20, 40, 60 and at 80 DAS. Five plants were

selected randomly from each plot and tagged. The height of the plant was measured from the

base of the plant up to the tip. The height was measured in cm. The significantly higher plant
height (34.01 cm) was recorded in treatment 9 with application ofNitrogen 30 kg/ha and Zinc
12 Kkg/ha. Significant and higher plant height was recorded may be sowing to nitrogen
application in the soil might be due to nitrogen have favoured rapid growth and enlargement of
tissues. Similar results were obtained by Fatima. Further, increase in plant height may be due to
with the application of zinc activation of
severalenzymeswhicharezincdependentviz.carbonicanhydrase,ribulosebisphosphate
carboxylase, aldolase fructose 1 to 6 bis phosphatase, starch synthetase and sucrose synthetase.
Zincisknowntoproduce thegrowthhormonesandprecursorofauxinsi.e.,
tryptophan(PramanikandBera (2012)andDebnath (2018).

1.2 No of nodules/plants

The significantlysuperior number of nodules(9.20)wererecordedintreatment 9 with
application  ofNitrogen30kg/haandZinc ~ 12kg/ha.Theincreaseofnumberofrootnoduleswith
increasinglevelsofZnmightbeduetothefactthatZnhelpstoimprovemorenodulationand
leghemoglobin formation. Proper nutrition of plants with S increases the amount of glucose
floweringtotherootsand ATPbiosynthesis. Theseareinconformitywiththepresentfindings of
Valenciano et.al. (2011) and Singh et.al. (2012).

1.3 Plant dry weight (gm?/plant)

The significantly higher plant dry weight (14.73 g) was recorded intreatment 9 with
application of Nitrogen 30 kg/ha and Zinc 12 kg/ha).This might be due to nitrogen promote
hasten growth in terms of higher plant height, a greater number of leaves/plant and greater
number of branches/plant. Similar results were reported by Balai et.al. (2017). And Furthur
increase in dry weight might be due to application of Zinc. It is an important element for the
synthesis of tryptophan, which is the pioneer for the synthesis of IAA (Indole acetic acid), a

growth hormone, involved in stem elongation (Patel et al. 2007)

Yield Parameters:



2.1 Numberof Pods/plant

The significant and higher number of pods/plant (153.60) was recorded in treatment 9with
application ofNitrogen30kg/haandZinc
12kg/ha,whichwassignificantlysuperioroverrestofthetreatments. However, treatment 8 with
application of Nitrogen 30 kg/ha and Zinc 10 kg/ha, was found to bestatisticallyat parwith
treatment 9 with application of Nitrogen 30 kg/ha andZinc 12 kg/ha.

Significant and higher number of pods/plants was recorded with application of nitrogen (30
kg/ha) has shown the most effective in increasing the quantity of pods/plant, it might have
show's a favourable influence on soil chemical characteristics, particularly near the
rhizosphere. As a result, all of these variables may produce an increase in nutrient absorption
from the soil, resulting in increase in total number of pods/plant, either directly or indirectly.
These results were similar with that of Naik and Debbarma (2022).

2.2 Number of seeds/pod

The significant and higher number of seeds/pod (1.87) was recorded in treatment 9with
application ofNitrogen30kg/haandZinc
12kg/ha,whichwassignificantlysuperioroverrestofthetreatments. However, treatment 8 with
application of Nitrogen 30 kg/ha and Zinc 10 kg/ha, wasstatisticallyat parwith treatment 9
with application of Nitrogen 30 kg/ha andZinc 12 kg/ha.

Significant and higher number of seeds/pod was recorded with the application of Nitrogen (30
kg/ha), might be due to the balanced application of nitrogen also, contributed to increase in
plant growth which in turns increased the fruit bearing branches, seed setting and seed

development. Similar results are reported by Malik et.al. (2003).

2.3Test Weight (g)

The significant and higher test weight (21.51 g) was recorded in treatment 9with application
ofNitrogen30kg/haandzinc  12kg/ha,whichwassignificantlysuperioroverrestofthetreatments.
However, treatment 8 with application of Nitrogen 30 kg/ha and Zinc 10 kg/ha,
wasstatisticallyat parwith treatment 9 with application of Nitrogen 30 kg/ha andZinc 12 kg/ha.

The significant and higher test weight (21.51 g) was recorded with the application of nitrogen
30kg/ha. Improved growth characters might have also resulted into the improved source sink
relationship and sink size. Application of nitrogen can significantly increase the number of



pods per plant by influencing the soil chemical characteristics and nutrient absorption from

the soil Moniruzzamanet.al. (2020).

2.3 Seed Yield (t/ha)

The significant and higher seed yield (1.90 t/ha) was recorded in treatment 9with application
ofNitrogen30kg/haandzinc ~ 12kg/ha,whichwassignificantlysuperioroverrestofthetreatments.
However, treatment 8 with application of Nitrogen 30 kg/ha and Zinc 10 kg/ha, was found to

bestatisticallyat parwith treatment 9 with application of Nitrogen 30 kg/ha andZinc 12 kg/ha.

Significant and higher seed yield was with application of nitrogen which might have improved
in different yield contributing characters due to higher nitrogen level. These findings are
similar with Fatima et.al. (2013).

2.4 Stover Yield (t/ha)

The significant and higher stover yield (3.13 t/ha) was recorded in treatment 9with application
ofNitrogen30kg/haandzZinc  12kg/ha,whichwassignificantlysuperioroverrestofthetreatments.
However, treatment 8 with application of Nitrogen 30 kg/ha and Zinc 10 kg/ha, was

statisticallyat parwith treatment 9 with application of Nitrogen 30 kg/ha andZinc 12 kg/ha.

The significant and higher stover yield (3.13 t/ha) was recorded with the application of
Nitrogen and zinc. Zinc plays a major role in photosynthesis, enzymes activation, fertilization

and translocation of assimilates which are responsible for the increase in stover yield.
3.Economical Analysis

3.1 Cost of cultivation (INR/ha)

Higher Cost of cultivation (32,386.00 INR/ha) was recorded in treatment 9 with application of
Nitrogen 30 kg/ha andZinc 12 kg/ha.

3.2 Gross returns (INR/ha)

Higher Gross returns (96,480.00INR/ha) was recorded in treatment 9 with application of
Nitrogen 30 kg/ha and Zinc 12 kg/ha.

3.3 Net returns (INR/ha)



Higher Net returns (64,094.00 INR/ha) was recorded in treatment 9 with application of
Nitrogen 30 kg/ha and Zinc 12 kg/ha.

3.4 Benefit Cost ratio (B: C)

Higher Benefit Cost ratio (2.98) was recorded in treatment 9 with application of Nitrogen 30

kg/ha and Zinc 12 kg/ha.

CONCLUSION

Based on experimental finding on Lentil it is concluded with the application of Nitrogen 30
kg/ha and Zinc 12 kg/ha (Treatment-9) recorded higher growth, yield and benefit cost ratio
(2.98), which may be more beneficial for farmers.

References

Balai R C (2017) Effect of different levels of nitrogen and phosphorous on cowpea
(vignaunguiculata (L) Walp) under rainfed conditions of rajasthan, Journal of

Agriculture and Ecology, Vol.3, 19-24.

Datta S, Christena LR, Rajaram YR, (2013). Enzyme immobilization: an overview on

techniques and support materials. Biotechnology.3(1):1-9.

Debnath, P., Pattanaaik, S.K., Sah, D., Chandra, G. and Pandey, A.K (2018). Effect of Boron
and Zinc Fertilization on Growth and Yield of Cowpea (Vigna unguiculata Walp.) in
Inceptisols of Arunachal Pradesh. Journal of the Indian Society of Soil Science, 66(2)
22234,

Fatima, Kaneez, Hussain, Nazir, Pir, F.A. and Mehdi, Mohd (2013). Effect of nitrogen and
phosphorus on growth and yield of Lentil (Lens Culinaris). Elixir International
journal57(20):14323-14325.

Graham, P. H. and S. R. Temple. (1984). Selection for improved nitrogen fixation in Glycine
max (L.) Merr. and Phaseolus vulgaris L. Plant Soil82: 315-327

Jenik PD, Kathryn BM (2014). Surge and destroy: the role of auxin in plant embryogenesis.
Development. 32(3):577-585.

Lim, P.O., H. J. Kim and H. G. Nam. 2007. Leaf Senescence. Annual review of plant
biology.58: 115- 136.



MalavathVinodNaik and Victor Debbarma (2022). Influence of Nitrogen and Boron on Growth
and Yield of Lentil (Lens culinarisMedikus.). International Journal of Plant & Soil
Science34(21): 882-887, 2022.

Malik Asghar M., Saleem Farrukh M., Ali Asghar and Mahmood, ljaz (2003). Pakistan journal
of Agricultural. Science40(3-4).

Moniruzzaman, M., Sadat, M.A., Hossain, K.M.S., Sarker, M.S.A. and Tareq, M.Z (2020).
Effect of seed rate and nitrogen doses on yield performances of lentil. Bangladesh

journal of Environment Science39:137-140.

Munier-Jolain N. G., B. Ney and C. Duthion. (1996). Termination of seed growth in relation to
nitrogen content of vegetative parts in soybean plants. European Journal of Agronomy.
5:219-225

Pramanik K, Bera AK (2012. Response of bio fertilizers and phytohormone on growth and
yield of chickpea (Ciceraritinum L.). Journal of Crop and Weed. 8(2): 45-49.

Sharar. M. S., (2003) Effect of different combinations of nitrogen and phosphorous on the
growth and yield of three varieties of lentil (Lens culinarisMedik),Pakistan Journal of
Life and Social Sciences.1(1): 54-56.

Tomar, G.S., Tiwari, U.K. and Sharma, H.L. (2002). Response of lentil to nitrogen and
phosphorus levels under rainfed conditions in central India. Lens Newsletter,15(2): 12-
14,

Valenciano, J.B.; Boto, J.A.; Marcelo, V. (2011). Chickpea (Cicer arietinum L.) response to
zinc, boron and molybdenum application under field conditions. New Zealand Journal
of Crop and Horticultural Science. 39, 217-229.

Whitehead, S. J., R. J. Summerfield, F. J. Muehlbauer, C. J. Coyne, R, H. Ellis and T. R.
Wheeler. (2000). Crop improvement and the accumulation and partitioning of biomass

and nitrogen in lentil. Crop Science. 40: 110-120.

Zafar M, Magsood M, Anser MR, Ali Z.(2003). Growth and yield of lentil as affected by
phosphorus. International Journal of Agricultural and Biological Engineering. 5(1):98-
100.



Table 1: Effectofnitrogenandzinconon Growth Attributes ofLentil.

S. No. Treatments Plant height (cm) Number of nodules Dry weight (g)
1. Nitrogen 10 kg/ha+ Zinc kg/ha 27 97 26.44 12.48
2 Nitrogen 10 kg/ha + Zinc 10 kg/ha 28.88 26.07 1251
3 Nitrogen 10 kg/ha + Zinc 12 kg/ha 30.18 27 66 1278
4 Nitrogen 20 kg/ha + Zinc 8 kg/ha 30.90 2847 13.04
5 Nitrogen 20 kg/ha + Zinc 10 kg/ha 3204 98.45 13.10
6. Nitrogen 20 kg/ha + Zinc 12 kg/ha 3314 99.44 13.46
7 Nitrogen 30 kg/ha + Zinc 8 kg/ha 31.91 99.77 14.11
8 Nitrogen 30 kg/ha + Zinc 10 kg/ha 33.44 30.55 14.31
9 Nitrogen 30 kg/ha + Zinc 12 kg/ha 3401 3904 14.73
10. Control (RDF: 20:40:20 kg/ha) 3007 28.87 12.90

SEm= 098 0.41 0.18

1.71

CD (P=0.05) 1.21 0.55




Table 2: EffectofNitrogen and ZinconyieldattributesandyieldofLentil.

S. No. Treatments Pods/plant  Seeds/pod Test weight Seed yield Stover yield
(9) (tha) (t/ha)

1. Nitrogen 10 kg/ha+ Zinc 8 kg/ha 124.23 1.33 17.38 1.34 2.40
2. Nitrogen 10 kg/ha + Zinc 10 kg/ha 130.93 1.37 17.58 1.10 2.34
3. Nitrogen 10 kg/ha + Zinc 12 kg/ha 12963 155 17.70 1.17 2.55
4. Nitrogen 20 kg/ha + Zinc 8 kg/ha 131.83 1.55 18.08 1.22 2.39
5. Nitrogen 20 kg/ha + Zinc 10 kg/ha 136.13 1.57 18.27 1.26 2.80
6. Nitrogen 20 kg/ha + Zinc 12 kg/ha 138.50 1.58 18.49 1.35 2.99
7. Nitrogen 30 kg/ha + Zinc 8 kg/ha 142.83 1.67 19.56 1.43 2.77
8. Nitrogen 30 kg/ha + Zinc 10 kg/ha 145.21 1.74 20.23 1.52 3.10
9. Nitrogen 30 kg/ha + Zinc 12 kg/ha 153.60 1.87 21.51 1.61 3.13
10.  Control (RDF: 20:40:20 kg/ha) 135.73 1.45 17.61 1.15 242
SEm+ 1.90 0.05 0.27 0.04 0.06

CD (P=0.05) 5.63 0.15 0.81 0.12 0.19




Table 3.EffectofNitrogen and ZinconyieldattributesandyieldofLentil,Economical Analysis.

Cost of cultivation Gross return Net return
Treatments B:C Ratio

S.no (INR/ha) (INR/ha) (INR/ha)

1 Nitrogen 10 kg/ha+ Zinc 8 kg/ha 30,791.00 62,400.00 31,609.00 1.03
2 Nitrogen 10 kg/ha + Zinc 10 kg/ha 31,351.00 65,700.00 34,349.00 1.10
3 Nitrogen 10 kg/ha + Zinc 12 kg/ha 31,951.00 70,140.00 38,189.00 1.20
4 Nitrogen 20 kg/ha + Zinc 8 kg/ha 31,008.00 73,380.00 42,372.00 1.37
5 Nitrogen 20 kg/ha + Zinc 10 kg/ha 31,568.00 85,560.00 53,992.00 1.71
6 Nitrogen 20 kg/ha + Zinc 12 kg/ha 32,168.00 81,180.00 49,012.00 1.52
7 Nitrogen 30 kg/ha + Zinc 8 kg/ha 31,226.00 86,040.00 54,814.00 2.76
8 Nitrogen 30 kg/ha + Zinc 10 kg/ha 31,786.00 91,020.00 59,234.00 2.86
9 Nitrogen 30 kg/ha + Zinc 12 kg/ha 32,386.00 96,480.00 64,094.00 2.98

10 Control (RDF: 20:40:20 kg/ha) 29,454.00 86,760.00 39,306.00 1.34







