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ABSTRACT
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Farm,DepartmentofAgronomy,SHUATS, Prayagraj(U.P)onthetopic*InfluenceofPhosphorusandir

ononYieldand Economics of Lentil (Lens culinaris

L.)” tostudytreatmentsconsistingofthreelevelsofPhosphorusviz.20kg,30kgand50kg/haandthreelev
elsoflronviz.5,10and20kg/ha. Thesoilofexperimentalplotwassandyloamintexture,nearlyneutralins
oilreaction(pH7.1),lowinorganiccarbon(0.28%),availableN(225kg/ha),availableP(19.50kg/ha)an
davailable K (92kg/ha). There were 10 treatments each beingreplicated thrice
andlaidoutinRandomized Block Design. The results revealed that treatment 9 (Phosphorus at 50
kg/ha +FeSOaat 20 kg/ha) recorded significantly numberof pods/plant(113.07), number of
seeds/pod(1.93), Test weight (31.20 g), seed yield (1.25 kg/ha), Stover yield (2.07 kg/ha),
harvest
index(37.67%),grossreturns(1,00,266.67INR/ha),netreturns(66,866.71INR/ha)andB:Cratio(2.00)
ascomparedtoothertreatments.

Keywords: Phosphorus,lron,Yield, Economics.
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Introduction

The family Leguminasae includes lentils (Lens culinaris Medic). Legumes like lentils are
ahealthyfoodsource.Itisoneoftheoldestannualgrainsandlegumesthatisgrownandconsumedthe most
in the world, and is primarily eaten as dhal. As early as 6000 B.C., lentil was grown inSouth
Western Asia. In addition to having a high concentration of the important amino acidsisoleucine
and lysine, lentils also include other nutrients such nutritive fibre, folate, vitamin Bi,and
minerals (Rozanet al., 2001). Because it contains a high amount of protein, lentil is alsoreferred
to as "poor man's meat." Lentils are also enjoyed equally by all socioeconomic strata inSouth
East Asia (Bhatty, 1988). As a thick soup made from whole grains or split pulses knownas
"dhal," lentils are frequently consumed. Its seeds can be fried and eaten, while lentil flour
isexcellent for soups, stew purées, bread and pastries made with cereal, as well as for
addingsoftnesstocuisine(Williams andSingh,1988).

The Indus subcontinent, which includes Pakistan, the Middle East, and many other nations,
useslentil as a main course, a side dish, or in salads. It is used as a substitute for meat in
vegetariandiets in some places. South East Asia is where lentils are most frequently cultivated.
The mostwell-known nations for the production and cultivation of lentil include India, Canada,
Turkey,Bangladesh, Iran, China, Nepal, and Syria, among many more countries. On an area of
19.6thousand hectares, lentils are grown in Pakistan during the winter as the second-most
importantpulsecrop,afterchickpea,withanannualproductionof9. 7thousandtonnesandanaveragegrai
nyield of 541 kg ha-1 (GOP, 2013), which is a very low yield and cannot satisfy the demands
ofthegrowingpopulation.Duetothespreadofvariousillnessesandweedinfestations, theareausedtoculti
vatelentilsis graduallydecreasing.

Due to its role in root development, stalk and stem strength, flower and seed formation,
cropmaturity and production, N-fixation, crop quality, and resistance to plant diseases,
phosphorus isa crucial component for the successful production of pulses. It is vital to the
stimulation

ofbiologicalprocessessuchLegumeyieldisincreasedvianodulation,nitrogenfixation,andnutrientupta
keintherhizosphereenvironment.Applicationofphosphorusreducesthenegativeeffectsofdroughton
physiologicalparametersandcanincreaseyieldinwatersituationsofstress(Singhetal., 2005). The
majority of soils usedfor producinglentils have low tomedium levels ofphosphorus that are
readily available, therefore they respond well to the suggested quantity ofphosphorus fertilizers.
Pulses' increased yield is a result of phosphorus application, which alsoimproves the soil's
nitrogen content for subsequent non-legume crops that require less nitrogen.However, high rates
of phosphorus application cause P fixation because they chelate with ironand aluminium in
acidic soils and calcium in alkaline soils, making them unavailable to plants.So, to get the ideal
lentil yield, phosphorus needs to be applied in the proper amount. Therefore,phosphorus must be
applied in the proper amount to produce the highest possible yield of lentils.In several
crops,including lentil,iron (Fe)insufficiency is a prevalentnutritional problem(Erskine et al.,
1993). The vyield losses of the wulnerable genotypes ranged from 18 to
25%.AccordingtoSakaletal.(1984),theFe* concentrationoftheleaftissue, ascomparedtothetotaliron
content, was closely correlated with the symptoms of Fe lack and was determined to be agood
index to identify soil where response to Fe attitudes can be expected.
Leghemoglobin,ferredoxin,andnitrogenaseareallmadeupofiron. Duringtheprocessoffixingnitrogen,
bacteriahaveusedthiselement.Somelegumeshavelownitrogenconcentrationsintheirshootsasaresult
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ofirondeficiency,whichtypicallyreducesnoduleformation,leghaemoglobinproduction,and
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Nitrogenase activity. The nitrogen fixation processes have been shown to benefit from iron
andmolybdenum fertilisation, increasing lentil yield and nitrogen status. The ability to actively
fixnitrogendependsonthecrop'shealthandanappropriatesupplyofnutrients,asiswellestablished(Bra
r and Sidhu, 1992). According to Lindsay and Norwell (1969), the essential level of
ironis4.5ppm.

Keeping
inviewtheabovefacts,thepresentexperimentwasundertakentofindout* InfluenceofPhosphorusand
IrononGrowthandYieldoflentil(LensculinarisL.)”
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MATERIALS ANDMETHODS:

Theexperimentwasconductedduringrabi season 0f2022at CropResearchFarm,Departmentof
Agronomy, SHUATS, Prayagraj (U.P). The soil of the field constituting a part of
centralgangetic alluvium is neutral and deep. The soil of experimental plot was sandy loam in
texture,nearlyneutralinsoilreaction(pH7.1),lowinorganiccarbon(0.28%),availableN(225kg/ha),a
vailable P (19.50 kg/ha) and available K (92 kg/ha). The treatment consists of Phosphorus
@20 kg, 30 kg and 50 kg/ha and Iron consists 5 kg, 10 kg and 20 kg/ha. The experiment was
laidout in RBD with 10 treatments each replicated thrice. The treatment combinations are T1-
Phosphorus at 20 kg/ha + Iron at 5 kg/ha, T2- Phosphorus at 20 kg/ha + Iron at 10 kg/ha, T3 -
Phosphorus at 20 kg/ha + lIron at 20 kg/ha, T4 - Phosphorus at 30 kg/ha + Iron at 5 kg/ha, T5 -
Phosphorusat30kg/ha+Ironat10kg/ha, T6-Phosphorusat30kg/ha+Iron at20kg/ha, T7

- Phosphorus at 50 kg/ha + Iron at 5 kg/ha, T8 - Phosphorus at 50 kg/ha + Iron at 10 kg/ha, T9-
Phosphorus at 50 kg/ha + lron at 20 kg/ha, T10- Control N:P:K (20:40:20Kg/ha). The
growthparametersandyield,productionwasrecordedatharvestfromrandomlyselectedplantsineach
plot. The data was computed and analysed by following statistical method of Gomez
andGomez(1984).

RESU LTANDlD'SSCUSSlON] 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 [ Comment [mm2]: Add discussion. Compare

with previous research

YIELDPARAMETERS

Numberofpods/plant

Treatment 9 with (Phosphorus at 50 kg/ha + FeSOasat 20kg/ha) recorded significantly
highestNumber of pods per plant (113.07). However, treatments with (Phosphorus at 50 kg/ha +
FeSOqat 10kg/ha) and (Phosphorus at 50 kg/ha + FeSO4 at 20kg/ha) were statistically at par with
the(Phosphorusat50kg/ha +FeS0O.at20kg/ha).

Itmightbethereasonofmoderateplantnutrientsavailabilityduetowhichtheplantproducemorepodspla
nt *ascomparetoothertreatmentsandalsophosphorusstronglyincreasesthereproduction of the plants
i.e. flowering and fruiting (Ali et al. 2017). These results  were
similarwiththatof(Saleh,1976)and(Jayapauletal.1990).

Numberofseeds/pod

Treatment 9 with (Phosphorus at 50 kg/ha + FeSO. at 20kg/ha) recorded significantly
highestNumber of seeds per pods (1.93). However, treatments with (Phosphorus at 50 kg/ha +
FeSO, at10kg/ha), (Phosphorus at 50 kg/ha + FeSO4 at 5 kg/ha), (Phosphorus at 30 kg/ha +
FeSO4 at 20kg/ha), (Phosphorus at 30 kg/ha + FeSOaat 5 kg/ha), (Phosphorus at 30 kg/ha +
FeSO4 at 10kg/ha). (Phosphorus at 30 kg/ha + FeSOsat 20 kg/ha), and (Phosphorus at 20 kg/ha
+ FeSO, at20 kg/ha)were statisticallyatparwiththe (Phosphorusat 50kg/ha + FeSQOaat 20kg/ha).

The increase in number of seeds/pod by the application of molybdenum along with iron may
bedue to the fact that molybdenum and iron may fixed that much amount of nitrogen which
wasrequired by the plant to show better performance as molybdenum is related directly to
nitrogenfixationbylegumes.Resultalsoshowedthatthemolybdenumandironnutritionhadsimilareffec
ton lentil. Similar observations were found by Landgeet al. (2002) and Tahir et al. (2011)
inchickpea.
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Testweight (g):
Highest test weight (31.20 g) was recorded in Treatment 9 with application of (Phosphorus at
50kg/ha+FeS0.at20kg/ha), thoughtherewassignificantdifferenceamong thetreatments.

The possible reason for thousand grain weight could be the effect of cell division,
phosphoruscontentspresentinsidetheseed aswellastheformationofalbumin andfats(Aliet al.,2017).

SeedYield(kg/ha):

Treatment 9 with (Phosphorus at 50 kg/ha + FeSOs at 20 kg/ha) recorded the highest seed
yield(1253.33 kg/ha). However, treatment with Phosphorus at 50 kg/ha + FeSOasat 10kg/ha
wasstatisticallyatparwiththe (Phosphorusat50kg/ha + FeSO.at20kg/ha).

The reason for increasing grain yield is the balance nutrient supply and timely application of
thenutrients which enhances the plant growth and the grain yield will be increased. Similar
resultssupportthatincreasingphosphoruslevel,thegrainyieldincreasedtoo(Chaubeyetal.,1999)and(
Singh et al., 1999). The increase in seed yield by application of 60 kg P20s /fed might
beassociated with high number of pods /plant, 1000 seed weight and seed yield /plant
(Zeidan,2007). Similar results were reported by (Chaubeyet al., 1999) and (Singh et al., 1999)
and
theyfoundthatphosphorusfertilizationat50kg/P20s/haincreasedseedyieldascomparedwithcontrol. It
is widely known that Fe helps improve the chlorophyll content necessary for
photosyntheticactivities. Moreover, Fe and Mo are integral components of nitrogenase enzyme
which areessential for symbiotic N2 fixation (Nasar et al. 2017). These findings are supported
by
ShariefandSaid(1998)foundthatfoliarapplicationofmicronutrientseitherseparatelyorincombinatio
nsignificantlyimprovedthe grainyieldoflentil.

Stoveryield (kg/ha)

Treatment 9 with (Phosphorus at 50 kg/ha + FeSQO4 at 20 kg/ha) recorded the highest stover
yield(2073.33 kg/ha). However, treatments with Phosphorus at 50 kg/ha + FeSQOasat 10kg/ha
andPhosphorus at 50 kg/ha + FeSO4 at 5kg/ha were statistically at par with the (Phosphorus at
50kg/ha +FeSO.at20kg/ha).

The higher stover yield with suitable dose of phosphorus might be contributed by better
growthof the plant as expressed in terms of plant height, number of branches per plant, fresh and
dryweight of the plant as a result of improved nutrient uptake. These findings were supported
by(Choubeyetal.2013)and(Zeidan,2007)andRasoolandSingh(2016)inlentil. Thismightbedue to
increased availability of physiologically active iron (Fe?") in the plant system which inturns
affects various physiological functions of plants favourably. Translocation of the same
toreproductive structures. Since uptake is the function of seed and straw yield and their
nutrientconcentration,therewassignificantimprovementinconcentrationofthesenutrientscoupledwit
hseedandstrawyield(Meenaetal.2013).

HarvestIndex(%o)
Treatment9with(Phosphorusat50kg/ha+FeSO4at20kg/ha)recordedthehighestharvestindex(37.67%

).
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EachincrementofPfrom(25to75kgha *)gavesuperiorHIvalueoflentil(Fatimaetal.,2013),
however,thelowHIlatlowlevelofPmightbeduetopoordevelopment ofplant.
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ECONOMICS

Cost of cultivationvarieddue toPhosphorus anddifferentlevels of Iron.Highestcostofcultivation
was seen in treatment 9 with Phosphorus at 50 kg/ha + FeSO, at 20 kg/ha
(31,649.961NR/ha)andlowestwas seeninthe control(28,549.96INR/ha).

GrossreturnsvariedduetoPhosphorusanddifferentlevelsofirononYieldandYieldcomponentsofLenti
I.HighestGrossreturnswereseenintreatment ~ 9withPhosphorusat ~ 50kg/ha+FeSO4at20  kg/ha
(1,00,266.67 INR/ha) and lowest Gross returns were seen in the treatment
control(70,400.00INR/ha)

NetReturnsvariedduetoPhosphorusanddifferentlevelsoflrononYieldandYieldcomponentsof
Lentil. Highest Net returns were seen in the treatment 9 with Phosphorus at 50 kg/ha + FeSOaat
20 kg/ha (66,618.71 INR/ha) and lowest Gross returns were seen in the treatment
control(41,850.04INR/ha)

Highest B: C Ratio was recorded with the treatment 9, Phosphorus at 50 kg/ha + FeSOaat
20kg/ha (2.17) and lowest B: C Ratio was seen in the treatment Phosphorus at 20 kg/ha + FeSO4
at20kg/ha(1.39).
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Tablel:InfluenceofPhosphorus andlrononYieldattributesandYieldonLentil.

Sl Treatments Numberof  Numberof Testwei  Seedyield  StoverYield Harvestl
No. pods/plant  Seeds/Pod  ght(g) (kg/ha) (kg/ha) ndex(%o)
1 Phosphorusat20kg/ha+FeSOasat5kg/ha 94.80 1.13 27.67 900.00 1533.33 37.02
2 Phosphorusat20kg/ha+FeSQ4at10kg/ha 97.47 1.33 27.73 910.00 1596.67 36.34
3 Phosphorusat20kg/ha+FeSO4at20kg/ha 97.80 1.47 27.73 936.67 1706.67 35.46
4 Phosphorusat30kg/ha+FeSQOaat5kg/ha 98.67 1.53 27.80 996.67 1793.33 35.73
5 Phosphorusat30kg/ha+FeSO4at10kg/ha 99.67 1.53 29.40 1033.33 1853.33 35.79
6 Phosphorusat30kg/ha+FeSQ4at20kg/ha 104.47 1.53 29.73 1036.67 1856.67 35.81
7 Phosphorusat50kg/ha+FeSO4at5kg/ha 109.33 1.53 30.40 1110.00 1930.00 36.50
8 Phosphorusat50kg/ha+FeSQ4at10kg/ha 110.00 1.80 30.47 1153.33 1973.33 36.87
9 Phosphorusat50kg/ha+FeSO4at20kg/ha 113.07 1.93 31.20 1253.33 2073.33 37.67
10 Control(RDF20-40-20NPK/ha) 91.47 1.07 27.60 880.00 1470.00 37.47

F-Test S S NS S S NS
SEm(z) 1.74 0.16 1.10 42.26 62.86 1.42
CD (p=0.05) 5.17 0.46 125.55 186.76
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Table2:InfluenceofPhosphorusandlrononEconomicsofLentil.

SINo. Treatments Total GrossReturns NetReturns B:C ratio
costofcultiva (INR/ha) (INR/ha)
tion
(INR/ha)
2 Phosphorusat20kg/ha+FeSOsat10kg/ha 29849 96 72800.00 42950.04 1.44
4 Phosphorusat30kg/ha+FeSO.at5kg/ha 29199.96 79733 33 50533.37 173
6 Phosphorusat30kg/ha+FeSOsat20kg/ha 31449 96 82933.33 51483.37 164
7 Phosphorusat50kg/ha+FeSOsat5kg/ha 29399.96 88800.00 59400.04 2.02
8 Phosphorusat50kg/ha+FeSOsat10kg/ha 30149.96 02266.67 62116.71 206

10 Control(RDF20-40-20NPK/ha) 28549.96 70400.00 41850.04 147




UNDER PEER REVIEW

CONCLUSION

Itisconcludedthatapplicationof50kg/haPhosphoruswith20kg/halron(treatment9)recordedhi

gher seedyieldandmaximumnetreturnsandbenefitcostratioinlentilcrop.
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