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EffectofVermicompostand MolybdenumongrowthandyieldofGroundnud. . \

ABSTRACT

Mhe experiment was conducted during the Summer season 2023, at the Crop Research
Farm,DepartmentofAgronomy,NainiAgriculturalInstitute, SamHigginbottomUniversityofAgriculture,
Technology and Science, Prayagraj (U.P.) to find out the ]“lEffect of Vermicompostand
Molybdenum ongrowth and yield ofGroundnut”\. The experiment was laid out inRandomized

Block Designcomprising of 9 treatmentswhich include 3 Different levelsofVermicompost 0 t/ha, 3

i.e. (Arachis Hypogea L.)
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tha, 5 tha and Molybdenum 0.5 kg/ha, 1 kg/ha, 15 kg/ha. N\/hose
effectisobservedinGroundnut. Theresultwasobservedintheapplicationof5t/haVermicompost+1.5  kg/ha
Mo was recorded maximum plant height (29.80 cm), Nodules (62.10), plantdryweight (30.96 g/plant),
number of pods per plant (39.39), Kernels/pod (2.00), seed index (40.00g),podyield (2.38t/ha)
andhaulmyield(4.26 t/ha)and harvestindex(35.74%).

At the same time higher gross return (1,61,090.00 INR/ha), net return (100505.80 INR/ha)

andbenefitcostratio(1.7)wererecorded Withapplicationof5t/haVermicompost+l.5kg/haMo\. . \

Keywords:Groundnut,yield, Vermicompost, Molybdenum,Economics.

INTRODUCTION

Groundnut (Arachis Hypogea L.) is a leguminous plant that is extensively grown in tropical
andsubtropical regions between 40°N and 40°S latitudes. It is regarded as the fourth most
significantsource of edible oil and the third most significant source of vegetable protein in the
world becauseof its very oil-rich edible seeds. In addition to being a significant oilseed crop in

India, groundnutsareavaluableagricultural export good.

Rich in important minerals and vitamins, 45-50% oil, and 27-33% protein, groundnuts are a
greatsource of plant nutrition.... Haulms are utilised as cattle feed, and they are crucial to the diets
ofmothers and children living in resource poverty. Mixed glycerides make up groundnut oil, which
isrichinunsaturatedfatty acids,particularly oleic(50-65%)andlinoleic(18-30%)fatty

acids\. . .\.GroundnutcuItivationspan5295Iakhhectaresworldwide,yielding487Iakhtonnesataproductivit
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y of 1647 kg/hectare...l.\.lndia is the world's leading producer of groundnuts, with 101 lakhtonnes
and a productivity of 1816 kg per hectare in 2020—21\...\. It has the second-largest groundnutacreage
globally, with an annual all-season covering of 55.6 lakh hectaresl....l Groundnut is cultivatedin one
or more (kharif, rabi and summer) seasons, but nearly 80% of acreage and production comesfrom
kharif crop (FAOSTAT,2021). According to (Satishet al., 2011)

, groundnut is primarilyused for

extraction of oil, with an analysis of about46.70%. It is also consumed directly because ofits high
food value, which is again due to its higher content of protein (22.0%), carbohydrate(10.0%)and

minerals (3.0%).

\India is one of the top three groundnut-producing nations in the world. It comes in second only
toChina (which accounts for 37% of global groundnut production). India's contribution to
globalgroundnutproductionin2018wasclosetol5percent.Nigeriacontributes6% of
theglobalgroundnut production, placing it third. With 33% of the world'sgroundnut production,
Gujarat isthe biggest producer, followed by Rajasthan (21%), Tamil Nadu (14%), and other states.
Telanganacontributes 5% and Andhra Pradesh 7% to the world'sgroundnut production. In Andhra
Pradesh,the  production ofgroundnuts accounts for around87peracre and91% ofthe
totaloilseedsproduced.Inindia,theacreageandproductionofgroundnutsmakeup19.1%and21.3%,respec
tively,ofthetotaloiIseeds.%ndhraPradeshhasthelargestdistrict-wisegroundnutoutputandareain 2019—
20(GroundnutOutlookReport,January—May 2021).

Asahigh-valuebiofertilizerthatisbothinexpensiveandpollution-freewhilesimultaneouslyincreasing

plant growth and production through nutrient supply, vermicompositing seems to be themost
promising optionl....l. Utilisingvermicompoststabilises the structure of the soil and encouragessoil
aggregation. This enhances the soil's air-water balance, boosting its ability to hold water
andpromoting the deep development of plants' roots]...l. It is shown that there is an improvement in
themineralization of nutrients, which raises agricultural productivity..... Compared to the soil
whereworms reside, vermicomposts have a better capacity for base exchange and more
exchangeablecalcium, magnesium, and potassium. Mathivannan et.al. (2012) conducted pot

experiments toexaminethe impact ofvermicomposton groundnut growthandyield.

Molybdenum has a significant role in a variety of enzymatic and physiological functions in
plants,including the fixation of nitrogen in leguminous crops through the formation of root
nodules.Molybdenum is necessary for the synthesis of the nitrate reductase enzyme, which is also
involvedin the symbiotic nitrogen fixation process in Iegumesl....f‘l’he nitrogen-fixing enzyme
nitrogenasecannot work and nitrogen fixation cannot occur in the absence of adequate molybdenum
and ironlevels\...l. According to Totayet.al. (2008), molybdenum increased the weight of nodular

materialsandvegetative development, which enhancedgroundnutyield.
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MATERIALSANDMETHODS:

The experiment was conducted during Zaid season of 2023 at Crop Research Farm, Department
ofAgronomy, SHUATS, Prayagraj (U.P). The soil of the field constituting a part of central
gangeticalluvium is neutral and deep. The soil of the experimental field was ﬁandy loam in texture,

nearlyneutral in soil reaction (pH 7.4), low level of organic carbon (0.51%), available N (108.69

Kg/ha), P(80.5 kg/ha), K (83.3 kg/ha)\ The treatmentconsists of T1:0t/ha Vermicompost+ 0.5kg/ha Comment [SC26]: what were the
technique/method adopted for the analysis of soil
Mo, T2:0t/haVermicompost+1kg/haMo, T3:0t/haVermicompost+1.5kg/haMo, T4:3t/haVermicompost FRIBNTEHERY

+0.5kg/haMo, T5:3t/haVermicompost+1kg/haMo, T6:3t/haVermicompost+
1.5 kg/ha Mo, T7: 5t/ha Vermicompost + 0.5 kg/ha Mo, T8: 5t/ha Vermicompost + 1 kg/ha Mo,
T9:5t/haVermicompost + 1.5 kg/ha Mo.

The experiment was laid out in Randomized Block Design, with 9 treatments replicated thrice, | Comment [SC27: Three times )
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Theobservationswererecordedforplantheight, NumberofRootnodules/plant,plantdryweight, Numberofp

ods/plant,NumberofKernels/pod,seedindex(g),Podyield(t/ha),Haulmyield(t/ha)andharvestindex  (%).
The collected data was subjected to statistical analysis by analysis of variance
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Plantheight(cm):

The data revealed that significantly maximum plant height was recorded with Treatment
T9(5t/haVermicompost+1.5kg/haMo)i.e.,29.80cmat80DAS.However,treatmentT8(5t/haVermicompos
t + 1kg/ha Mo) i.e., 28.60 cm and treatment T9 3t/ha Vermicompost + 1.5kg/ha Moi.e.,28.90 cm is
statistically at par with treatment T9. Whereas minimum plant height was seen inTreatmentT1 with
Ot/haVermicompost + 0.5kg/haMo.

Foliar application of molybdenum has a significant effect on the traits such as plant height

andbiologicalperformance.Theresultwas in conformitywith thoseofManjiliet.al. (2014).

NumberofNodules/plant:
In treatment 9 [5t/ha Vermicompost + 1.5kg/ha M,] was recorded significant and
maximumnumber of nodules/plant (62.10) at 80 DAS. which was superior to all the treatment and

there wassignificantdifferenceamongthetreatments.



Application of molybdenum of recorded maximum number of nodules per plant. Chandra
et.al.(2022). The application of vermicompost and zinc showed the highest plant height and number
ofrootnodules/plant,itmighthaveacceleratedthemetabolicandphysiologicalactivityoftheplantand  put
up more growth by assimilating more amounts of plant nutrients and ultimately increased

theplantheight. Similar results werealso foundbyThirunavukkarasu andVinoth,

Plantdryweight(g/plant):

Significantly maximum plant Dry weight was recorded with Treatment T9 (5t/ha Vermicompost
+1.5kg/haMo)i.e.,30.96g/plant. However,treatmentsT6(3t/haVermicompost+1.5kg/haMo)i.e.,

30.24 g/plant and treatment 8 (5t/ha Vermicompost + 1kg/ha M) 11.98 g/plant is statistically at
parwith treatment T9. Whereas minimum plant Dry weight was seen in Treatment T1
withOt/haVermicompost+0.5 kg/haMo.

Molybdenum might be due to better nodulation of crop owing to better availability of B.
Theimprovement in nodulation might have resulted in higher amount of nitrogen fixation and there
bybetter vegetative growth and dry matter production. These results were similar with findings of
DVHiparaet.al.(2016).Increasedpopulationofbeneficialmicroorganismsorthepresenceofbiologically

active plant growth influencing substances such as plant growth regulators or planthormones in the

vermicompost and humic acids. The findings are close to findings of Patil et.al.(2014).

YIELDPARAMETER:

NumberofPods/plant
Significantlythe highestnumberofpodsperplantwasrecorded inTreatmentT9(5t/ha Vermicompost

+ 1.5kg/ha Mo). However, treatment8(5t/haVermicompost+ 1kg/haMo) ie.,
37.00.Whereasminimumnumberofpods  perplantareseeninTreatment  T9  (5t/haVermicompost
+1.5kg/haMy).

Molybdenum levels plays a key role in root and shoots growth, flower fertility, Boron is
importantnutrientfornoduleformingbacteriatherefore,increasednodulecountresultsinmorenitrogenfixati

on which increased the pegs (pods) /plant. Similar findings were recorded by Srinivasan et.al.(2008).

Numberofkernels/Pod

At harvest, there is significant significantly highest number of kernelper pod was recorded
inTreatment T9 (5t/ha Vermicompost + 1.5kg/ha Mo). i.e., 2.00. Whereas minimum number of
kernelperpodareseen in Treatment T1 (Ot/haVermicompost +0.5kg/haMo).

Molybdenum levels shows clear effect on mature pods and filled pods Craket al. (2006).

Increasedvaluesintheseyieldattributesmighthavebeenonaccountoftheoverallimprovementinvegetative

Comment [SC33]: Provide proper citation with
year




growthandnodulationwhichfavorablyinfluencedthefloweringandfruitingandultimately resulted into
increased  number of matured pods and pod weight per plant.  These
findingsareinagreementwiththeresultsobtainedbyChaudharyet.al. (2015).

SeedIndex(g)
The highest seed index was recorded in Treatment T9 (5t/ha Vermicompost +

1.5kg/haM,). i.e., 40.00 g. Whereas minimum seed index is seen in Treatment T1 (Ot/ha
Vermicompost +0.5kg/haMo).

Reported that with vermicompost applications in corn, the 1000-kernel weight increased as the
doseofthecompost increased.Ozel and Oktem(2021).

Podyield(t/ha)

In treatment, the highest pod yield was recorded in Treatment T9 (5t/ha Vermicompost
+1.5kg/haMo).i.e.,2.38t/ha.WhereasminimumpodyieldisseeninTreatmentT1(0t/haVermicompost+0.
5kg/haMo).

Molybdenum responsible for nodule tissue and increase in N2 fixation. Similar result
wasconcluded by Mohamed et.al. (2011).

HaulmYield(t/ha)

ThehighesthaulmyieldwasrecordedinTreatmentT9(5t/haVermicompost+1.5kg/haMo).i.e.,
4.26t/ha.WhereasminimumhaulmyieldisseeninTreatmentT1(0t/haVermicompost+0.5kg/haMo).

Molybdenumincreasednitrogen
fixationwhichaffectsplantgrowthrateandmetabolismwhichresultsinhigher

haulmyields.Asimilarresult wasreported byBhagiyaet.al.(2005).

Harvestindex(%o)

SignificantlyThehighestharvestindexwasrecordedinTreatmentT9(5t/haVermicompost+1.5kg/haMo).i.e
.,35.74%.WhereasminimumbharvestindexisseeninTreatmentT1(0t/haVermicompost+0.5kg/haMo).
Increased values in these yield attributes might have been on account of the overall improvement
invegetativegrowthandnodulationwhichfavorablyinfluencedthefloweringandfruitingandultimately
resulted into increased number of matured pods and pod weight per plant. These findingsarein
agreement with theresults obtained byChaudharyet.al.(2015).



Tablel.EffectofVermicompostandMolybdenumongrowthattributesofGroundnut. | e TR et A L
for all Table 1, 2
80DAS
Plantheigh (cm) Dryweigh [Comment [SC35]: spacing ]
S.no Treatments [ ﬁ ‘ (g/plant)d Nodules/plant [Comment [SC361: spacing ]
1 Ot/haVermicompost+0.5kg/haMo 22.70 24.12 40.00
2 Ot/haVermicompost+1kg/haMo 23.00 24.89 46.00
3 Ot/haVermicompost+1.5kg/haMo 25.90 25.60 48.00
4 3t/haVermicompost+0.5kg/haMo 25.60 25.45 46.00
5 3t/haVermicompost+1kg/haMo 27.30 27.67 48.70
6 3t/haVermicompost+1.5kg/haMo 28.90 30.24 53.10
7 5t/haVermicompost+0.5kg/haMo 26.10 26.40 48.00
8 5t/haVermicompost+1kg/haMo 28.60 28.40 50.60
i C t [SC37]: pl ide th
9 5t/haVerm|compost+l.5kg/haMo ﬁ980 30.96 62.]_0‘ sigr:‘i:‘iI?;ge (Eif'f betv]vegnetatf:\%ﬁj\gs gftefach
treatments_.The significance among th_e treatments
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Table2. EffectofVermicompostandMolybdenumonyieldattributesofGroundnut

Number Number Seedin Seed Haulm Harvest
S.no Treatments ofpods/pla ofkernels/ dex(g) yield yield( Index(
nt Pod (t/ha) t/ha) %)
1. Ot/haVermicompost+0.5kg/haMo 23.6 171 355 1.58 3.69 29.94
2. Ot/haVermicompost+1kg/haMo 25.00 1.75 35.8 1.65 3.70 30.85
3. Ot/haVermicompost+1.5kg/haMo 5.8 1.87 37.10 17 3.74 31.65
4, 3t/haVermicompost+0.5kg/haMo 25 67 180 36.05 168 371 31.08
5. 3t/haVermicompost+1kg/haMo 28.0 1.93 38.3 1.87 414 31.08
6. 3t/haVermicompost+1.5kg/haMo 38.0 197 3941 210 418 33.46
7. 5t/haVermicompost+0.5kg/haMo 27.0 193 37.56 19 413 31.94
8. 5t/haVermicompost +1kg/haMo 37.00 1.08 39.3 215 416 34.10
9. 5t/haVermicompost+1.5kg/haMo 3993 200 400 238 426 3574
F-test S S S S S S
SEm(%) 1.21 0.08 1.39 0.13 0.08 1.46
CDat5% 2.56 0.16 2.95 0.28 0.18 3.09
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CONCLUSION

From the results, prlication of Vermicompost at 5 t/ha and Molybdenum at 1.5 kg/ha
alongwith the recommended dose of Nitrogen, Phosphorus and Potash recorded highest
(treatment),seedyieldand benefitcost ratio.
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