
 

 

Original Research Article 

InfluenceofSulphurandMolybdenumonGrowth,YieldandEconomicsofGroundnut(Arac

hishypogaeaL.) 

 

 

 

ABSTRACT 

Aresearchtrail wasconductedin 

Kharif2022,atCropresearchform,SHUATS,Prayagraj.Tostudythe“InfluenceofSulphurandMoly

bdenumonGrowth, YieldandEconomicsofGroundnut (ArachishypogaeaL.)” The treatments 

consist of three levels of Sulphur (30. 35and 40 kg/ha) and three levels of Molybdenum (0.5 

%, 1% and 1.5 %). Experiment were laidout in randomized block design with 10 treatments 

each replicated thrice. The result showedthat viz: higher plant height (52.17 cm), No. of 

nodules/plant (68.50), Plant dry weight (50.67g), No. of branch/plant (9.05), No. of 

pods/plant (15.80), No of grain/pod (3.00), Higher Seedyield (2.71 t/ha), Stover Yield (4.30 

t/ha), Gross returns (1,46,255.73 INR/ha), Net return(98,838.73 INR/ha) and Benefit cost 

ratio (1.91) recorded in (treatment 9), Sulphur 40kg/ha +Molybdenum(1.5%). 
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1. INTRODUCTION: 

Groundnut (Arachis hypogea L.) it belongs to LeguminoceaefFamily is one of the 

mostimportant eEdible oilseed crop in the world. India occupying two third areas under 

oilseedswhichconstitutethesecondmajoragriculturalcropinthecountry.Itispremieroilseedcropof

Indiapopularlyknownaspeanutsetc.ItiscommerciallygrowninmorethanhHundredcountrieslike 

India, China, USA, West Africa (references). The crop grows best on sSandy loam and loamy 

soil 

andinbBlacksoilwithgooddDrainage.Heavyandstiffclaysareunsuitableforgroundnutcultivation(

references).Thepercentageofoilcontentisabout50%,25%to30%protein,20%carbohydrateand 

5% aAsh and fFibre. It is valuable sources of vitamins E, K and B. It is richest source 

oftThiamineandalsorichinniacinwhichislowincCereals 

(references).GroundnutprovidesrawmaterialforindustrialservingasconcentratedaAnimalfFeeda

ndorganicmanure.ItcontributedtosSustainable aAgriculture being a lLegume and cultivated in 

both Kharifand sSummer season byfFarmer. Globally the crop is raised on 26.4 million 

hectares with a total production of 37.1million tonnes in India. It is cultivated over an area of 

4596.33 in hectares with production of6733.33MT.Theaverageproductivity 
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is1400Kg/ha([Anonymous)][1]. 

Sulphurisaconstituentofproteinandplaysanimportantroleinoilsynthesis.Sincegroundnutis rich 

both in oils and protein, requirement of sSulphur for this crop is substantial. In 

addition,applicationofsSulphursignificantlyincreasedphotosynthesisratetherebyincreasedtheha

ulmyield and it is also increased the pod yield. Sulphur deficiency and consequent crop 

response,particularly in oilseed crops like groundnut are quite ostensible (Schonhofet al., 

2007) 

[2].DeficiencyofsSulphurhasbeenfrequentlyobservedduetoanumberofreasonslikeincreasedrem

oval of sSulphur by the crop, high yielding fertilizer responsive crop varieties, 

increasingcroppingintensityand extensiveuseof 

sSulphurfreefertilizers.(Ramdevputra,2010)[3]. 

Molybdenum has been considered as one of the essential micronutrients regulating 

variousphysiologicalandbiochemicalphenomena inplants,especiallyincaseof 

legumecrops(Bandyopadhyayet al., 2008) [5] and (Rajesh et al., 2008) [4].Molybdenum is 

crucial 

forsynthesisaswellasactivitiesofmolybdoenzymeslikenitrogenaseandnitratereductase,whichreg

ulaterootnodulationandsymbioticNfixationingrainlegumesbysynchronizingrRhizobialactivity(

Gonzalez-Guerreroetal.,2014)[6].Molybdenuminvolvesinnitrogenaseanenzyme which is 

responsible for the nitrogen fixation process by bacteria symbiotically withlegumes crops. It 

also plays a key role in nitrogen metabolism, protein synthesis and sulphurmetabolism. 

Molybdenum is required in pollen formation so Mo deficient plant will causeeffect in their 

fruits and pollen grains formation. It is also important for the absorption 

andtranslocationofironintheplants(SubbaRaoandAdinarayan,1995)[7].Theincreasein 
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nitrogen uptake and protein content in groundnut plant was found consequently when 

plantstreatedwithmolybdenum(Chatterjeeetal.,(1985)[8].Molybdenumplaysasignificantrolein

nodulationand Ncontentof nodules ingroundnut plant(Keneet al., (1988) [9]. 

 
2. MATERIALSANDMETHODS: 

Experimental site 

 
The field experiment was conducted during kharifseason 2022 at Crop Research 

Farm,Department of Agronomy, SHUATS, Prayagraj (U.P). The soil of the experimental field 

wassandyloamintexture,nearlyneutralinsoilreaction(pH7.6),organiccarbonlevelinmediumcondit

ion (0.87%), medium available N (225 Kg/ha), high in available P (41.8 kg/ha) andmedium 

available K (261.2 kg/ha).  

Experimentation and crop husbandry 

The treatments consist of three levels of Sulphur (30. 35and 40 kg/ha) and three levels of 

Molybdenum (0.5 %, 1% and 1.5 %). The experiment 

waslaidoutinRandomizedBlockDesignwith10treatmentseachreplicatedthrice.Thetreatmentcom

binations are T 1 – Sulphur 30kg/ha + Molybdenum (0.5%), T 2 - Sulphur 30kg/ha 

+Molybdenum (1%), T 3 - Sulphur 30kg/ha + Molybdenum (1.5%), T 4 – Sulphur 35kg/ha 

+Molybdenum (0.5%), T 5 - Sulphur 35kg/ha + Molybdenum (1%), T 6 - Sulphur 35kg/ha 

+Molybdenum (1.5%), T 7 – Sulphur 40kg/ha + Molybdenum (0.5%), T 8 - Sulphur 40kg/ha 

+Molybdenum (1%), T 9 - Sulphur 40kg/ha + Molybdenum (1.5%), T 10 - Control 

(NPK20:60:40kg/ha.). 

Data collection 

Allagronomicpracticesarefollowedinorderinthecropperiod. 

Statistical analysis 

Experimental data collected was subjected to statistical analysis by adopting Fisher‟s 

methodofanalysisofvariance(ANOVA)asoutlinedbyGomezandGomez(1984).CriticalDifference

(CD)valueswerecalculatedwhereverthe„F‟testwasfoundsignificantat5percentlevel.[10]. 

 
3. RESULTANDDISSCUSSION: 

4.1 Growthparameters 

4.1.1 Plantheight(cm) 

At 80 DAS the significantly and higher plant height (52.17 cm) was recorded in treatment 

9,[Sulphur40kg/haandMolybdenum1.5%],hHoweversignificantlysuperioralloverthetreatments 

and treatments withSulphur 35kg/ha + Molybdenum 0.5%, Sulphur 35kg/ha + Molybdenum 
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1%, Sulphur 35kg/ha + Molybdenum 1.5%, Sulphur 40kg/ha 

+Molybdenum0.5%andSulphur40kg/ha+Molybdenum1%wasstaticallyatparwithtreatment 

Sulphur 40kg/ha + Molybdenum 1.5%(Table ??).Increased growth components 

observedunder gypsum might be by attributed to readily available sulphate form of sSulphur, 

enhanceduptake of nutrients even at initial stages of crop growth. Similar findings were 

earlier reportedbyRaoet al. (2013). 
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4.1.2 Numbersofnodules/plant 

At 80 DAS, treatment with Sulphur 40 kg/ha + Molybdenum1.5%was recorded 

maximumnumberofnodules(68.50)whichissignificantlysuperioralloverthetreatmentsandtreatm

ents           withSulphur 35 kg/ha + Molybdenum0.5%,Sulphur 35 kg/ha + Molybdenum1%,Sulphur 

35 kg/ha + Molybdenum1.5%, Sulphur 40 kg/ha + Molybdenum0.5% andSulphur 40 kg/ha + 

Molybdenum 1% were statically at par with treatment Sulphur 40 kg/ha +Molybdenum1.5% 

(Table ???). Balachandaret al. (2003) reported that application of Mo (50 mg kg
-

1
),B(0.2%),Co(50mgkg

-

1
)andS(0.2%)increasedthenumberofnodulesperplant,weightperplant,plant height, 

biomassproductionand grain yield of blackgram. 

 
4.1.3 PlantdryWeight(g/plant) 

At 80 DAS, treatment with Sulphur 40 kg/ha + Molybdenum1.5% was recorded 

maximumplantdryweight(50.67g)whichissignificantlysuperioralloverthetreatmentsandtreatme

ntwith Sulphur 35kg/ha+Molybdenum 0.5%, Sulphur 35kg + Molybdenum 1%, Sulphur 35 

kg/ha + Molybdenum 1.5%, Sulphur 40 kg/ha + Molybdenum0.5% andSulphur 40 kg/ha + 

Molybdenum 1% were statically at par with treatment Sulphur 40 kg/ha 

+Molybdenum1.5%(Table 

???).Duyingqiongetal.(2002)conductedpotcultureexperimentandreportedthat,applicationofSo

rMoorbothsignificantlyincreasedchlorophyllcontent,photosyntheticactivityof 

theleaves,drymatteraccumulation. 

 
4.1.4 Numberofbranchs/plant 

At 80 DAS, treatment with Sulphur 40 kg/ha + Molybdenum1.5%was recorded 

maximumnumber of branch (9.05) which is significantly superior all over the treatments and 

treatmentwith Sulphur 40 kg/ha + Molybdenum0.5% andSulphur 40 kg/ha + Molybdenum 

1% were statically at par with treatment Sulphur 40 kg/ha +Molybdenum1.5% (Table ???). 

Duyingqionget al. (2002) conducted pot culture experiment and reported that, application of 

B or Mo or both significantly increased chlorophyll content, photosynthetic activity of the 

number of branch. 

 
4.2 Yieldparameters: 

4.2.1 Numberofpods/plant 

At80DAS,tTreatmentwithapplicationofSulphur40kg/ha+Molybdenum1.5% was recorded 
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maximum number of pods per plant (15.80) which was significantlysuperior over all the 

treatments. However, treatment with application of Sulphur 40 kg/ha +Molybdenum0.5%, 

Sulphur 40 kg/ha 

+Molybdenum1%wasstatisticallyonparwithtreatmentwithSulphur40kg/ha+Molybdenum1.5%

molybdenum as compared to other treatments (Table ???). Comment [MeME14]: Fine, but make a 

comparison with the control too, even in one 

sentence. Since the control is the compass 
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4.2.2 Numberofgrain/pod 

At 80 DAS, tTreatment with application of Sulphur 40 kg/ha + Molybdenum1.5% 

wasrecordedmaximumnNumber 

o.ofkernelsperpod(3.00)andtreatmentcontrolrecordedminimumnNumber o.ofkernels per 

pod(1.13)werenostatically at par value (Table). 

 

 

4.2.3 Seedyield(t/ha) 

At80DAS,tThedatashowedthehighestgrainyieldtreatment9withapplicationofSulphur40kg/ha+

Molybdenum1.5%wasrecordedmaximumseedyield(2.71t/ha)whichwassignificantly superior 

over all the treatments. However, treatments with application ofSulphur35 kg/ha + 

Molybdenum 1.5%,Sulphur40 kg/ha + Molybdenum 0.5%, Sulphur40 kg/ha + Molybdenum 

1% was statistically on par with treatment with Sulphur 40 kg/ha +Molybdenum 1.5% as 

compared to other treatments (Table ???). Caries and Rosolam (2000)[???]found 

thatapplication of 0.5, 1.0, 1.5 kg/ha Mo increased pod yield over control of margins of 292, 

522,5964 kg/ha (or) 15.1, 27.1, 30.8% similarly there was increase in biological and haulm 

yieldsdueto increasein Moapplication. 

4.2.4 Stoveryield(t/ha) 

At 80 DAS, tTreatment with application of Sulphur 40 kg/ha + Molybdenum 1.5% 

wasrecorded maximum stover yield (4.30 t/ha) which was significantly superior over all 

thetreatments. However, treatments with application ofSulphur 35 kg/ha + Molybdenum 

1%Sulphur 35 kg/ha + Molybdenum 1.5%Sulphur 40 kg/ha + Molybdenum 0.5%,Sulphur 40 

kg/ha + Molybdenum 1% 

wasstatisticallyonparwithtreatmentwithSulphur40kg/ha+Molybdenum1.5%ascomparedtoothe

rtreatments (Table ???).Somayehet al. (2012)[???]conducted field experiment to study the 

effect of sulphur on morphological, biochemical, and physiological properties of groundnut. 

The findings suggested that FeSO4 (100 mg/kg) increased seed production, stover yield and 

yield attribute. However, higher concentrations of FeSO4 reduced yield parameters. It was 

also observed that antioxidant enzymes activity in growth and yield gradually increased with 

an increase in FeSO4 concentration. 

4.2.5 HarvestIndex(%) 

Treatment with application of Sulphur 40 kg/ha + Molybdenum1% was recorded 

maximumHarvestIndex(38.55%)andtreatmentSulphur40kg/ha+Molybdenum0.5%recordedlo

westharvestindex areno statically at parvalues (Table ???). 
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4.Economics: 

Theresult of table 3showedthat, 

[Table3]themaximumGrossreturns(1,46,255.73INR/ha),Netreturn(98,838.73INR/ha)and

Benefitcostratio(1.91)wasrecordedintreatment9, [Sulphur40kg/ha 

+Molybdenum1.5%]ascomparedtoothertreatments. 

 

 

5. CONCLUSION: 

It is concluded that among different Sulphur and foliar application molybdenum 

studied inbaby corn, soil application of Sulphur 40 kg/ha + Molybdenum1.5% (T9) 

recorded moregroundnut yield, and was found economically viable with higher net 

returns and benefit: costratio. 

The influence of sulfur and molybdenum on growth, yield and economics was highly 

significant on the groundnut(Arachishypogaea L.) crop.  This study showed evidence 

that the application of sulfur and molybdenum offers agronomic and economic 

benefits. Based on the results obtained, it can be concluded that for higher productivity 

and economy, the groundnut crop should be fed with the application of sulfur 40 kg/ha 

+ Molybdenum 1.5% as it provides a higher yield and has proved economically viable 

with higher net returns and benefit/cost ratio. 
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Table1.InfluenceofSulphurandMolybdenumongrowthparametersofGroundnut 
 

S.No.   Growthparameters  

 
Hybrids Plant 

height(cm) 

No. 

ofNodules/pla

nt 

Plantdryweight 

(g) 

 
No.ofbranch/plant 

1. Sulphur30kg/ha+Molybdenum (0.5%) 43.70 59.50 42.20 5.49 

2. Sulphur30kg/ha+Molybdenum (1%) 45.00 59.90 43.50 5.87 

3. Sulphur30kg/ha+Molybdenum (1.5%) 46.03 60.03 44.53 6.35 

4. Sulphur35kg/ha+Molybdenum (0.5%) 46.87 64.00 45.37 6.58 

5. Sulphur35kg/ha+Molybdenum (1%) 48.00 65.23            46.50 6.92 

6. Sulphur35kg/ha+Molybdenum (1.5%) 49.03 66.80 47.53 7.56 

7. Sulphur40kg/ha+Molybdenum (0.5%) 50.00 67.17 48.50 8.53 

8. Sulphur40kg/ha+Molybdenum (1%) 50.97 67.20 49.47 8.87 

9. Sulphur40kg/ha+Molybdenum (1.5%) 52.17 68.50 50.67 9.05 

10. Control(NPK 20:60:40kg/ha.) 42.17 58.57 40.67 5.03 

 F-test S S S S 

 SEm± 1.82 3.72 1.82 0.34 

 CD(p=0.05) 5.41 8.17 5.41 1.02 



 

 

 

Table2.InfluenceofSulphurandMolybdenumon yieldattributesandyieldofGroundnut 

 
Yieldandyieldattribute 

S.No. Treatmentcombination No. 

ofpod/Pla

nt 

No. 

ofgrain/p

od 

Seedi

ndex(

g) 

Seed

yield

(t/ha) 

Stover

yield(t

/ha) 

Harvestin

dex(%) 

1. Sulphur30kg/ha+Molybdenum (0.5%) 12.23 1.43 33.40 2.15 3.71 36.61 

2. Sulphur30kg/ha+Molybdenum (1%) 12.33 1.90 33.94 2.20 3.72 37.26 

3. Sulphur30kg/ha+Molybdenum (1.5%) 12.60 1.93 34.87 2.24 3.75 37.43 

4. Sulphur35kg/ha+Molybdenum (0.5%) 13.07 2.23 35.79 2.31 3.85 37.53 

5. Sulphur35kg/ha+Molybdenum (1%) 13.60 2.33 36.12 2.42 4.01 37.63 

6. Sulphur35kg/ha+Molybdenum (1.5%) 14.13 2.47 36.45 2.48 4.06 37.91 

7. Sulphur40kg/ha+Molybdenum (0.5%) 14.60 2.60 37.20 2.59 4.20 38.14 

8. Sulphur40kg/ha+Molybdenum (1%) 15.23 2.83 38.03 2.66 4.29 38.27 

9. Sulphur40kg/ha+Molybdenum (1.5%) 15.80 3.00 40.83 2.71 4.30 38.55 

10. Control(NPK 20:60:40kg/ha.) 12.03 1.13 32.70 2.10 3.65 36.58 

 F-test S S S S S NS 

 
SEm (±) 0.55 0.04 1.48 0.87 1.08 0.00 

 
CD(p=0.05) 1.65 1.25 4.42 2.59 0.32 - 



 

 

 

Table3.InfluenceofSulphurandMolybdenumonEconomicsofGroundnut 

 

Economics 

S.No. Treatmentcombination Costofcultivation(

INR/ha) 

Grossreturns 

(INR/ha) 

Net 

returns(IN

R/ha) 

B:CRatio 

1. Sulphur30kg/ha+Molybdenum (0.5%) 46477 116447.73 69970.73 1.49 

2. Sulphur30kg/ha+Molybdenum (1%) 46947 119206.67 71429.67 1.50 

3. Sulphur30kg/ha+Molybdenum (1.5%) 47417 121153.33 73176.33 1.52 

4. Sulphur35kg/ha+Molybdenum (0.5%) 47777 124913.33 77966.33 1.65 

5. Sulphur35kg/ha+Molybdenum (1%) 47977 130833.33 82136.33 1.68 

6. Sulphur35kg/ha+Molybdenum (1.5%) 48697 133840.00 84393.00 1.69 

7. Sulphur40kg/ha+Molybdenum (0.5%) 49167 139720.00 90303.00 1.83 

8. Sulphur40kg/ha+Molybdenum (1%) 49417 143826.67 94659.67 1.90 

9. Sulphur40kg/ha+Molybdenum (1.5%) 49447 146255.73 98838.73 1.91 

10. Control(NPK 20:60:40 kg/ha.) 45607 113753.33 68146.33 1.48 

 


