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Effect of gypsum and foliar application of zinc on growth and yield of

groundnut(Arachishypogaeal..)

Abstract

AfieldexperimentwasconductedattheCropResearchFarm(CRF),DepartmentofAgronomy,Naini
AgriculturalInstitute, SamHigginbottomUniversityofZaidseason2022. Theexperimentcomprised
oftentreatmentsofdifferentcombinationsofGypsumandZincnutrientmanagement replicated
thrice  in a  Randomized Block  Design. The  main ", objective  of
theexperimentwastoevaluatethe*Effectofgypsumandfoliarapplicationofzincongrowthandyield
ofgroundnut (Arachishypogaea)”. Thethreelevelof gypsumwere200, 300,400 kg/ha.Where-as
three levels of zinc included foliar application of 2000,,.3000, 4000 ppm. From thepresent
investigation it may be concluded that the profitable =production of groundnut can
besecuredbyGypsum 400 kg/ha+Zinc4000 ppm(T9):
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Introduction|

Groundnut(Arachishypogaea)isanimportantoilseedcropandagrainlegume.Indiais  the
second largest producer of groundnut after China. Groundnut belonging to
familyLeguminaceae is_the fourth most important source of edible oil also known as “The
King ofOilseeds” and- third most important source of vegetable protein. Groundnut is the
largelyproduced oil seed in India; it is also an important cash crop. It contributed to
sustainableagriculture being a legume and is cultivated in both kharif and Zaidby farmers.
India’sgroundnut cropping area for the year 2019 was estimated to be 41.35 lakh hectares and
theproduction 37.70 lakh tons. According to (Satishet al. 2011), groundnut is primarily used

forextractionofoil ,withananalysisof about46.70%.ltisalsoconsumeddirectlybecauseofits
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highfoodvalue,whichisagainduetoitshighercontentofprotein(22.0%),carbohydrate(10.0%)and

minerals (3.0%).

Groundnutplaysanimportantrole indietaryrequirementsofpoor women
andchildren.Haulmisusedaslivestockfeed.Groundnutoiliscomposedofmixedglyceridesandcont
ains a high proportion of unsaturated fatty acids viz., oleic (50 to 65%) and linoleic acid(18 to
30%). Groundnut contains amino acids including cysteines which are essential
foranimalgrowth. Thegroundnutcakeobtainedafteroilextractionisrichinproteinandconsideredas
valuableorganicmanureandanimalfeed,whichcontains7to8%N,1.5%Pand1% K. “Being -a
leguminous crop groundnut helps in maintenance of soil.< fertility. And
beingrichinproteintheysupplymajorshareofproteinrequirementofcountry: Exhaustivecultivation
without legumes in rotation, has transformed many . regions in to barn
wastelandsthusinclusionoflegumecropinhighintensitycroppingprogrammehasshownveryencou
raging effect in improving physical and to certain extent the chemical properties of
soil. Itisalsoefficientcovercropforlandsexposedtosoilerosion.Balancednutritionisconsideredaso
neofthebasicneedstoachievethepotentialyield(Y adavetal.2017):Groundnutisfeederof sail
nutrients. Being a legume crop, it needs more phosphorous, Sulphur and calcium forproper
shell formation and filling. Besides:. NPK, Sulphur is one of the essential
nutrientelementswhichplaysanimportantroleincarbohydratemetabolismandformationofchlorop
hyll, glycosides, oils and manyother. compounds that are involved in N-fixation
andphotosynthesis of plants. Its nutrition to crops is vital both from quality and quantity point

ofview.

In recent years most of the groundnut varieties were developed which are resistant
todifferent stress conditions like drought, salinity, highly responsive to fertilizer application
andalsoresistanttodifferentpestsanddiseases.Amongthefactorslimitingpodyieldofgroundnutin
manyareasisinadequateplantpopulationandnutrition. Therefore,optimumplantpopulation is
essential toiget good yields. Plant nutrition is considered to be one of theimportant factors in
plant growth and development. It being an exhaustive crop absorbs hugequantity of nutrient
from soil during different stages of growth. Due to its higher productivitypotential, groundnut
requires large amount of nutrients from the soil during different growthstages.

Calcium&Sulphurareabsorbedbypegs&developingpodsandthecommonsourceofsupplyi

sgypsum.Adequatecalciumisessentialinrootandpodzonesforyieldandquality



of kernels. Calcium deficiency lea ds to unfilled pods called pops and darkening of
plumulesof embryo. Sulphur is highly essential as it is directly involved in the biosynthesis of
oil. Itimproves nodulation of Rhizobium and prevents the premature leaf fall & increase the
pod &oil yield. Sulphur plays an important role in the metabolism of groundnut. It is
important forthesynthesisofproteins. Itplays
animportantroleinchlorophyllformation.Sulphurisoneofthe secondary essential plant nutrient
element and it ranks importance with Nitrogen andPhosphorous in the formation of protein.
The application of Sulphur fertilizer and
groundnuthasbeenfoundeffectivethroughincreasingthenumberofpegsandpods/plant,kerneltosh

ellratioetc.

Zinc is required in various metabolic processes as catalysts. Zinc also increases
thecontent of protein, calorific value, amino acid and.fat in oilseed crop Balanced
fertilizationhelpstoimprovethequalityoftheproduce. Zincenteredintotheconstituentsofenzymesy
stemthat regulate initial metabolic reactions in the plants -body.Zinc catalyses’ the process
ofoxidation in plant cells and is vital for the transformation of carbohydrates. It regulates
theconsumption of sugars and increases<the source”of energy for the production of

chlorophyll.Zincalso aids in the formatien of.auxin and synthesisof protein.

Thefollowingobjectiveshavebeenundertakentostudythe*Effectofgypsumandzincon
growth and yield ofgroundnut (Arachishypogaea)”
1. Toevaluatetheeffectofgypsumand zincongrowth andyield ofgroundnut.

2. Toworkouttheeconomiesofdifferenttreatmentcombinations.

MaterialsandMethods

ThecurrentstudywascarriedoutintheCropResearchFarm,Departmentof Agronomy,Naini
Agriculturalinstitute,SamHigginbottomUniversityofAgriculture, Technology and  Sciences
(SHUATS), Prayagraj, during the Zaidseason 2022, (U.P.). Theexperimental field is situated
on the left sideof the Prayagraj-Rewa Road, about sevenkilometers from Prayagraj city and
close to the Yamuna River, at 25.570 N latitude, 87.190 Elongitude and at an altitude of 98m
above mean sea level. The subtropical region of UttarPradesh, where Prayagraj is located, has
scorching summers and nice winters. The region'stypical temperature ranges varied between
21.80 to 43.470C in the month of April, 22.40
t039.17CinthemonthofMay,20.13to41.83 1 CinthemonthofJune,22.97t036.83 ] Cinthe



monthofJulyand24.60to34.60 [ CinthemonthofAugustwererecordedforgroundnutcropforvariou
s phenophases. The relative humidity levels range from 79.11% and 37.60%. In thislocation,
the average annual rainfall is of 3.42 mm in June and zero rainy days were occurredin July
and August months, respectively. The soil chemistry analysis revealed a sandy
loamtexturewithapHof7.20,lowamountsoforganiccarbon(0.72percent) andpotassium
(233.24kg/ha), and a low quantity of accessible phosphorus (27.80 kg/ha). The soil was
electricallyconductive and had a conductivity of 0.187 dS/m. For each of the ten treatment
combinations,three replications were employed. The therapy details and “treatment
combinations are shownin Tables 1 and 2, respectively. Gypsum levels and foliar application
of zinc were
maintainedaccordingtothetreatmentcombinations.Growthparametersat60DASi. e.,Plantheight(
cm),Number of nodules per plant, dry weight and yield parameters-at.harvest i.e., number of
podsperplant,numberofkernelsperpod,Seedindex,Seedyield, Haulmyieldwereallsuccessfullyme
asured, and an economic analysis of each treatment“was completed to determine the

besttreatmentcombinationforgroundnutcultivation.

Tablel.Treatmentdetails

Gl 200 kg/ha

Gypsum:Threelevels G2 300 kg/ha
G3 400 kg/ha

Z1 2000 ppm

Zinc:Threelevels Z2 3000 ppm
Z3 4000 ppm

Table2:Treatmentcombinations

Treatment ; natiogg?,gqng;tcom b Treatmentcombinations
1 G171 Gypsum200 kg/ha+Zinc2000 ppm
2 G122 Gypsum200 kg/ha+Zinc3000 ppm
3 G173 Gypsum200 kg/ha+Zinc4000 ppm
4 G271 Gypsum300 kg/ha+Zinc2000 ppm
5 G272 Gypsum300 kg/ha+Zinc3000 ppm
6 G273 Gypsum300 kg/ha+Zinc4000 ppm
7 G271 Gypsum400 kg/ha+Zinc2000 ppm
8 G372 Gypsum400 kg/ha+Zinc3000 ppm




G3z3

Gypsum400 kg/ha+Zinc4000 ppm

10

G0Z0

CONTROL RDF(20:60:40 NPK kg/ha)




Growth parametersPlantheight (cm)

Table 3 shows gypsum and zinc on plant height at 60 DAS. The Data indicated
thatsignificant impact on plant height during the crop growth period. Application of T9-
Gypsum400 kg/ha + Zinc 4000 ppm significantly influenced the plant height in groundnut at
60 DAS.The maximum plant height (24.33 cm) was recorded in T9- Gypsum 400 kg/ha +
Zinc 4000which was statistically at par with T8,Té and minimum plant height (14.33 cm)
was recordedinapplication ofT10 : Control (RDF).

Plantheightincreasedwiththe increasingdose of gypsumfromOto400kg/ha(Adhikariet
al., 2003). This may be attributed due to Dbetter < plant development
throughefficientutilizationofsoilresourcesbytheplant,whereprimarygrowthelephantwasavailabl
einsufficient amount (Kalaiyarasanet al., 2003).

Foliar spraying with zinc encouraged the vegetative growth and increased the
plantcapacity for building metabolites. Such response may be:due to that zinc is known to
play anactivator of several enzymes in plants and'is directly involved in the biosynthesis of
growthsubstancessuchasauxinwhichproducesmoreplantcellsandmoredrymatter.Similarresults
wereobtainedbyDarwishetal., Tomaretal., Malewaretal., Tripathyetal.,andShankaret al.
Numberof nodulesperplant

Application of T9: Gypsum 400 kg/ha + Zinc 4000 ppm significantly influenced
thenumber of nodules per plant. Table-3 shows gypsum and zinc on number of nodules per
plantat 60 DAS. The Data indicated that, groundnut at 60 DAS, The maximum number of
nodulesper plant (115.73) wasrecorded in T9: Gypsum 400 kg/ha + Zinc 4000 ppm which
wasstaticallyat par, with, T8, T7, T6, T5 and lowest number of nodules per plant (69.73)
wasrecordedin Farmers practice(T10).

SynergisticconsequenceofCaandSmaybeattributabletoconsumptionheftyamountsof
nutrients in.-the course of their glowing improved root system and nodules that valor
boastresultedinplant developmentas wellas strawyield atripeness(Mandaletal.,2005).

These might be due to role of Zn and Mo in enzymes activities as they are
essentialconstituentofN2fixingenzymescomplex“nitrogenase”whichareresponsibleforincreasei
nleg haemoglobin which ultimately increase nodulation and N- fixation (Radhikaet al.
2021)Bagal (2006) reported that application of ZnSOgat rate of 20 kg/ha. Recorded

maximumnodulationin groundnut at most activegrowth stageof crop i.e.(45DAS).
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Dryweightofplant(g)

Application of T9: Gypsum 400 kg/ha + Zinc 4000 ppm. significantly influenced
thedry weight in Table 3 shows gypsum and zinc on dry weight per plant at harvest. The
Dataindicated that, groundnut at 60 DAS. The maximum dry weight (15.00 g) was recorded
in
T9:Gypsum400kg/ha+Zinc4000ppm.Werestaticallyatparwith T8, Teandlowestdryweight(12.7
3g) was recorded in Farmers practice.

Theincreaseindryweightduetotheapplicationofgypsum,whichresultsinthehighestgrowth
of groundnut, highest growth of groundnut might be due to increased. availability
anduptakeofmacroandmicronutrientsandimprovingsoilconditionsforwaterandnutrientsupplyre
quiredfor betterplant growthand drymatter accumulationAbhigna et al.,(2021).

Foliar spraying with zinc encouraged the vegetative: growth and increased the
plantcapacity for building metabolites. Such response may-be.due-to that zinc is known to
play anactivator of several enzymes in plants and is directly involved in the biosynthesis of
growthsubstancessuchasauxinwhichproducesmoreplantcellsandmoredrymatter.Similarresults

wereobtainedbyDarwishetal., Tomaretal.,Malewaretal., Tripathyetal.,andShankaret al.

YieldparametersNumber
ofpodsperplant
Theinformationonthenumberofpodsperplantimpactedbytreatmentsisreportedinatablefo
ringeneral. Thenumberofpodsperplantrosewithcropstageprogressionregardlessoftreatmentandp
eakedatharvest.Numberofpodsperplantrecordednon-significantdifference among the
treatments. Gypsum 400 kg/ha + Zinc 4000 ppm. recorded
maximumnumberofpods(25.20/plant)andminimumwasrecordedincontrolplot(17.73/plant),res
pectively.
Numberofkernels perpod
Maximumnumberofkernelsperpod(2.20)wasrecordedinGypsum400kg/ha+Zinc4000pp
m.However, treatmentwithGypsum400kg/ha+Zinc3000ppm, Gypsum400kg/ha
+ Zinc 2000 ppm, Gypsum 300 kg/ha + Zinc 4000 ppm and Gypsum 300 kg/ha + Zinc
3000ppmwereobserved statistically at parwith treatment Gypsum 400 kg/ha +Zinc4000 ppm.
SeedIndex
TreatmentwithGypsum400kg/ha+Zinc4000ppmwasrecordedsignificantlyhighestseedi
ndex(40.53).However,treatmentwithGypsum400kg/ha+Zinc3000ppmandGypsum



300kg/ha+Zinc4000ppmwereobservedstatisticallyatparwithtreatmentGypsum400kg/ha
+Zinc4000 ppm.
Theriseinnumberofpodsperplantcouldbeattributedtosulphur’scrucialinvolvement in
energy storage and transformation, carbohydrate metabolism and enzymeactivation, all of
which improves plant’s photosynthetic activity (RuskarBanuet al., 2017).The pods/plant
significantly increased with the increase in gypsum levels. Higher number
ofkernels/podwerehighestunder400kg/hagypsum,followedby200kg/ha.Shellingpercentageincr
eased with increasing level of gypsum, due to the fact that gypsum appeared. at
earlyfloweringreducedthenumberofemptypods. The100-
kernelweightwashighestwithgypsum400kg/ha(Adhikarietal.,2003). Theresultsareincognizanc
ewiththefindingsoflsmaeletal.(1999)and Ingoleet al. (1998).

Yield
SeedYield(t/ha):

Treatment with Gypsum 400 kg/ha + Zinc 4000 ppm was recorded significantly
highestseed yield (2.89). However, treatment with Gypsum 400 kg/ha + Zinc 3000 ppm and
Gypsum300kg/ha+Zinc4000ppmwereobservedstatisticallyatparwithtreatmentGypsum400kg/h
a
+Zinc4000 ppm.

Haulmyield(t/ha)

Treatment with Gypsum 400 kg/ha + Zinc 4000 ppm was recorded significantly
highesthaulmyield(4.65).However;treatmentwithGypsum400kg/ha+Zinc3000ppmandGypsu
m300kg/ha+Zinc4000ppmwereobservedstatisticallyatparwithtreatmentGypsum400kg/ha
+Zinc4000 ppm.

Harvestindex(%o)

Treatment with Gypsum 400 kg/ha + Zinc 4000 ppm was recorded significantly
highestharvest index (33.49%). However, treatment with Gypsum 400 kg/ha + Zinc 3000
ppm,Gypsum 400 kg/ha + Zinc 2000 ppm, Gypsum 300 kg/ha + Zinc 4000 ppm and Gypsum
300kg/ha + Zinc 3000 ppm were observed statistically at par with treatment Gypsum 400
kg/ha +Zinc4000 ppm.

The increase in haulm and kernel yield due to application of gypsum was attributed
toconcomitant influence of Sulphur released from the gypsum on availability of other
nutrientsfrom the soil and their extraction by the plant seems to have provided congenial

nutritionalenvironmentfortheplants.Further,calciumplaysanimportantroleinthereproductive



development of the groundnut crop, thereby increased the pod yield (Sagaret al.,
2020).Application of reduced NPK fertilizers with FYM + 300 kg/ha gypsum resulted to
2521.98kg/ha seed yield. All gypsum treatments had also positive effect on yield components
and 300kg/ha gypsum with full dose of NPK fertilizers or reduced dose of NPK fertilizers +
10 t/haFYM were the optimum level for obtaining the higher pod and seed yields of
groundnuts(Seran 2016). Calcium content both in pod and haulm also increased along with
the increasein the level of gypsum. More yield of pod and haulm and higher concentration of
Ca withincreasing levels of gypsum resulted in higher uptake of this nutrient either by pod
and haulmandultimately the total uptake(Patroet al., 2016).

The higher seed yield may be attributed to higher total dry matter accumulation due
tobetter total nitrogen as well as Zn and Fe uptake and their translocation to the
reproductiveparts and improvement in yield attributing characters like.number of pods/plant,
pod
weight,100kernelweightandshellingpercentage. Thedataonhaulmyieldalsodifferedsignificantly
due to micronutrient application. Soil application of ZnSO, at*25 kg/ha + foliar application
0ofZnSO4 at 0.5% recorded significantly higher haulm yield (3080 kg/ha) (Gowthamiet

al.,2017).Similar results werealso observedbyMeenaet al., (2007).

Conclusion

On the basis of results obtained in present investigation, it is concluded that

theprofitable production.of groundnut can be secured by Gypsum 400 kg/ha + Zinc 4000
ppm.(T9). Thesepracticesmaybepassedontothefarmersforobtaininghigherreturnsinthisagro-

climaticzone. Ithasalserecordedthemaximumgrossreturn,netreturnandbenefitcostratio.
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Table3.Effectofgypsum andzincongrowthattributesofGroundnut

60DAS
SNo. Treatmentcombinations Plant Number
Height(c ofNodules/ Dryweight(g)
plant
m)
1. Gypsum200 kg/ha+ Zinc2000 ppm 19.80 75.40 13.20
2. Gypsum200 kg/ha+Zinc3000 ppm 21.87 79.27 13.27
3. Gypsum200 kg/ha+Zinc4000 ppm 20.70 85.27 13.33
4. Gypsum300 kg/ha+Zinc2000 ppm 22.30 89.40 13.40
5. Gypsum300 kg/ha+Zinc3000 ppm 23.30 92.27 13.87
6. Gypsum300 kg/ha+Zinc4000 ppm 23.77 107.00 14.47
7. Gypsum400 kg/ha+Zing2000 ppm 22.50 92.00 13.60
8. Gypsum400_ kg/ha+Zinc3000 ppm 24.07 109.70 14.73
9. Gypsum400 kg/ha+Zinc4000 ppm 24.33 115.73 15.00
10. Control(20-40-60kg/haN-P-K) 19.53 69.73 12.73
F-test S S S
Semz 0.27 8.62 8.62
C.D.(P=0.05) 0.81 25.62 25.62




Table4.EffectofYieldandYieldattributesofG roundnutasinfluencedbygypsum andzinc

AtHarvest
SNo Treatmentcombinations Seedl Seed Stover Harvest
No. ofpods/plant NO'OfoJL”e'S’ ndex( yield yieldt | Index(
P 9) (t/ha) /ha) %)
1. Gypsum200 kg/ha+Zinc2000 ppm 1953 1.87 33,70 2.50 4.36 31.33
2. Gypsum200 kg/ha+Zinc3000 ppm 19.67 1.93 34.30 252 438 31.49
3. Gypsum200 kg/ha+Zinc4000 ppm 19.60 2.00 34,60 257 4.40 31.86
4. Gypsum300 kg/ha+Zinc2000 ppm 20.63 2.07 36.37 2.66 4.44 3242
5, Gypsum300 kg/ha+Zinc3000 ppm 21.67 212 37.47 2.74 451 32.83
6. Gypsum300 kg/ha+Zinc4000 ppm 23.87 213 39.60 2.82 456 33.26
7. Gypsum400 kg/ha+Zinc2000 ppm 20.87 2.07 36.90 2.71 4.48 32.70
8. Gypsum400 kg/ha+Zinc3000 ppm 24.87 213 39.80 2.84 4.60 33.36
9. Gypsum400 kg/ha+Zinc4000 ppm 25.20 2.20 40.53 2.95 4.65 33.49
10. Control(20-40-60kg/haN-P-K) 17.73 1.80 30.63 21 4.20 30.20
Etest S S S S S S
Semt 0.51 0.06 0.54 0.06 0.04 0.27
C.D.(P=0.05) 1.53 0.17 161 0.18 0.11 0.81




