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ABSTRACT 
 
AfieldexperimentwasconductedattheResearchFarm,SchoolofAgriculture,AbhilashiUniversity,ChailCh
owkMandiduringtheRabiseasonof2022-
23tolookintothe“Influenceofchemicalfertilizerandorganicmanureonenhancingtheproductionofbarley(H
ordeumvulgareL.)cropinHimachalPradesh”.Duringtheinvestigationseventreatmentcombinationweree
mployedinrandomizedblockdesignwiththreereplications.TreatmentcomprisesofT1(Absolutecontrol)T2
(RDF100%+FYM5tha-1),T3(75%RDF+FYM5tha-1),T4(125%RDF+FYM5tha-

1),T5(150%RDF+Zinc@1kgha-

1),T6(50%RDF+50%FYM)&T7(50%RDF+25%FYM+25%VC).Thefindingoftheexperimentshowedthatd
ifferentintegratednutrienttreatmentshadsignificantlyimprovedtheproductionandproductivityofbarleycr
op.Thehighestplantheight(65.75),(82.44)and(86.65)wasobservedintreatmentT5(150%RDF+Zinc@1
kgha-
1).No.oftillers(450.34),(437.64)and(425.48)anddrymatteraccumulation(450.11),(600.33)and(795.66).
Theyieldattributesi.e.,No.ofeffectivetillers(419.33),Spikelength(8.27),No.ofspikes(417.84),Grainspers
pike(45.57)andgrainyield(44.23),strawyield(67.39)andbiologicalyield(111.62)werealsosignificantlyinfl
uencedbythetreatmentT5whichwasatparwithT4andT2.Duringinvestigationminimumvalueofallthegrowt
handyieldparametersandyieldwasobservedundertreatmentT1i.e.absolutecontrol.Fromtheobservationi
twasfoundthatcombinationoforganicandinorganicfertilizersignificantlyimproveproductionandproductiv
ityofbarley. 
 

 
Keywords:Barley;HimachalPradesh;FYM;organicmanure;grainyield. 
 
1.INTRODUCTION 
 
Barley(HordeumvulgareL.)hascontributedsignific
antlytotheglobaladvancementofagriculture[1].Itisg
rownovernearlythewholeplanetbecauseitisthemos
tdependablecropinregionswithalkalinesoils,frost,o
rdrought.Intermsofareaandproduction,itranksfourt
hamongthecereals,behindrice,wheat,andmaize.A
dditionallyusefulforitscoveringandcoolingpropertie
sthatfacilitatesmoothdigestionisbarleygrain.Inaddi
tiontothesetraditionalapplications,itisasignificantin
dustrialcropthatsuppliesrawmaterialstothebrewin
g,whiskey,andbeerindustries.Barleycontain10.6m
giron,31.0mgvitaminB1,0.1mgvitaminB2,and50.0
ugfolatearecontainedinevery100gofbarleygrain[2]
.Fast-growing,cool-
seasonbarleyisanannualgraincropthatcanbeused
asacovercroptoincreasesoilfertilityandasfodder.Li
ght-
texturedsoilswithloworganicmattercontentscannot
meettheirnutritionalneedsiffertilizersareappliedwit
houtincorporatinganyorganicfertilizer.Organicmatt
erpreservesthesoil'sbeneficialphysio-
chemicalandbiologicalqualitiesinadditiontoprovidi
ngnecessarynutrients[3-8]. 
 
Onewaytogivetheplantsnutritionisthroughintegrat
ednutrientmanagementinbarley.Chaudharyetal.[9
]suggestthatintegratednutrientmanagementholds
considerablepotentialforsustainingincreasedprod
uctivityandenhancingcropproductionstability.The
managementandintegrationofchemicalandorgani
csourceshavedemonstratedencouragingoutcome
sintermsofmaintainingsoilhealthandimprovingnutr
ientusageefficiency,inadditiontoyieldingresultsinte

rmsofproductivity[10].Thereplenishmentofchemic
alslostfromthesoilbythecrop,thepreservationofthe
humuslevelinthedirtyphysicaltextureofthesoil,thep
reventionofweeds,pests,anddiseases,andtheman
agementofsoilacidityandtoxicityarealladdressedb
yintegratednutrientmanagement(INM)strategies.
Accordingtoresearchby[11],usingchemicalfertilize
rsexcessivelyandunbalancedovertimereducescro
pproduction,biologicalactivity,soilphysicalqualities
,andincreasesnitrateandheavymetalaccumulation
aswellassoilacidity.Accordingto[12],plotstreatedwi
thinorganicfertilizershadlowersoilpHlevelsthanplot
streatedwithorganicmanures [13-17]. 
 
Aformoffertilizermadefromnaturalsourcesincludin
gplantmatter,animaldung,andotherorganicelemen
tsiscalledorganicmanure,sometimesreferredtoasn
aturalmanure.Inordertosupporthealthyplantgrowt
handproduction,itisusedtoincreasethefertility,stru
cture,andnutritionalcontentofthesoil.Organiccarbo
nfromFYMhelpstostimulatethebioticlifeofthesoil'sfl
oraandfauna.Oneofthemoreimportantorganicfertili
zersforpreservingsoilfertilityinalternativeagricultur
alsystemsisFYM[18].Concentratedsourcesofvital
nutrientsthatareeasilyabsorbedbyplantsarefoundi
nfertilizers[19].[20]observedthatplantheightbarelyi
ncreasedwithincreasingNfertilizerrates.Thegreate
stmeasureofbarley'sreactiontonitrogen,accordingt
o[21],isthenumberofgrainsperspike,whichincreas
edinresponsetonitrogen.Zincisacrucialcomponent
oftheenzymesthatsupportplantgrowthanddevelop
mentandregulatesthequantityofauxininplants.Abo
ut30%oftheworld'sfarmedsoils,accordingtoFAO,h
avelowzinccontents,whichhindersgrowthandprod
uctivity.Growingcerealsonzinc-
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deficientsoilreducesthezinccontentofthegrainands
lowsdowngrowthandproductivity,accordingto[22].
Nowadays,zincshortageaffectsmillionsofhectares
ofcropplants,andalmostone-
thirdofthehumanpopulationlacksenoughzinc[23,2
4].Thisshowsthatcropsrequiretheadditionofmicron
utrients,particularlyzinc,inadditiontomainnutrients.
Tostudytheeffectofchemicalfertilizerandorganicso
urcesongrowthparametersandyieldofbarleycrop 
[25-27]. 
 
2.MATERIALSANDMETHODS 
 
2.1StudyArea 
 
AttheAbhilashiFarm,SchoolofAgriculture,Abhilash
iUniversityMandi,HimachalPradesh,India,whichisl
ocatedatanaltitudeof1500metersandatlongitudes
770Eastand310North,thecurrentstudywasconduc
tedintherabiseasonof2022–
2023.Thesoiloftheexperimentalfieldwasmoderatel
yacidic(pH4.83)inreaction,veryhighinorganiccarb
on(1.80%),EC(0.24dsm-

1)normalinreaction,lowinavailablenitrogen(245kgh
a-1)andmediuminavailablephosphorus(24kgha-

1),potassium(134kgha-1)andZn(1.70mgkg-

1)sufficient. 
 
2.2ExperimentDetails 
 
Duringtheexperimentation,randomizedblockdesig
nwasused.Theexperimentcomprisesofthreereplic
ationsandseventreatments:-
T1(control),T2(100%RDF+FYM5tha-

1),T3(75%RDF+FYM5tha-

1),T4(125%RDF+FYM5tha-

1),T5(150%RDF+Zinc@1kgha-

1),T6(50%RDF+50%FYM)andT7(50%RDF+25%F
YM+25%VC).Forbarley,arecommendednutritiona
ldosewas40:20:20kgha-

1.Inthefield,nutrientswereadministeredinaccordan
cewiththetreatmentsthroughoutthestudy.Usingure
a,administerhalfthenitrogendose,andusingDAPan
dMOPtoadministerthefulldosesofpotassiumandph
osphoruswereappliedatthetimeofthesowing.There
maininghalfofthenitrogenwasappliedasatopdressi
ngafterfirstirrigation.Zincwasadministeredtopically
duringthestagesoftillering(45DAS).Basedonthetre
atments,FYMandVermicompostwereappliedindivi
dually. 
 
2.3DataCollection 
  
Plantswasselectedrandomlyandmarkedfromeach
plots,fortherecordingofgrowthandyieldparametera
ndyielddata.Fordatacollectionofplantheightfiveran
domlyselectedplantsweretaggedandheightwasme
asuredfrombottomofplanttothetopleaf.Incaseofnu

mberoftillerareaof1m2wasmarkedinsidethenetplot
,plantswerecountedanddatawerecollected.Thepla
ntsamplesfordrymatteraccumulationwellbetakena
t30,60,90DASandatharvestaftersowingfrom0.25
mrowlengthselectedrandomlyfromeachplot.Thesa
mplesweresundriedandthendriedinovenat72oC±0
.5oCfor72hoursortilltheconstantwereachieved.Th
edrymatterwasexpressedingrampermeterrowleng
th.Numberofeffectivetillerswererecordedbyusinga
quadrateofonesquaremeterineachplotasperproce
durefollowedforcountingnumberoftillersateachsuc
cessivestage.Totalno.ofspikeswascountedbyusin
gaquadrateofonesquaremeterineachplotatthetime
ofharvest.Fivespikeswereselectedrandomlyandth
eirlengthmeasured.Figuresofallthefivespikeswere
addedandsumwasdividedby5togetaveragespikele
ngth.Itwasrecordedincm.Tenspikeswasselectrand
omlyfromeachplotandnumbersoffilledgrainperten
spikeswascountandaveragenumberofgrainspersp
ikewasworkout.Usingadialspringbalancegreenfor
ageyieldforeachtreatment,theharvestofeachnetpl
otatthe30thdayofassayingwaspreciselyweighedin
fractionsofkilogramsstatedinqha-1. 
 
Inasimilarmanner,thenetplotareaisusedtogathergr
ainandstrawyields.Thecropwasharvestedat3May
2024,theywerethreshed,sun-
dried,keptat12%moisturecontent,andtheirweightw
asmeasuredrightaway. 
 
2.4ObservationRecorded 
 
Thegrowthparametersofabarleycrop,suchasplant
height(cm),numberoftillers(m-
2),drymatteraccumulation(gm-
2)andyieldattributes(no.ofeffectivetillers(m-
2),spikelength(cm),numberofspikes(m-
2),grainspike-1,testweight(g),biologicalyield(qha-
1)andharvestindex(%)wererecordedduringtheexp
erimentation. 
2.5StatisticalAnalysis 
 
Thedatarecordedfromthefieldwasstatisticallyanaly
sedthroughtheanalysisofvariancemethodandtreat
mentmeanswerecomparedfollowingcriticaldiffere
nces(CD)suggestedby[28]forsignificanceat5%. 
 
3.RESULTSANDDISCUSSION  
 
3.1GrowthParameters 
 
Growthparametersweresignificantlyaffectedbythe
variousnutrientstreatmentthroughoutthecropgrowt
hperiod.However,duringtheearlyphaseofcropgrow
thi.e.,30DAS,thetreatmentswereunabletoperform
significantimpactongrowthparameters.Thelowest
valueofgrowthparameterswererecordedwithnonitr



 
 
 
 
 

 
4 
 

ogen,phosphorusandpotassiumapplicationinthepl
ots. 
3.1.1Plantheight(cm) 
  
Duringtheinvestigation,itwasrecordedthatat30DA
S,theplantheightwasfoundtobenon-
significantlyaffectedbythevariousnutrientstreatme
nts.At60,90DASandatharvest,themaximumplanth
eightwasrecordedundertreatmentT5[150%RDF+Z
inc@1kgha-

1(86.65)],whichwasstatisticallyatparwithtreatment

T4[125%RDF+FYM5tha-

1(85.22)]andT2[100%RDF+FYM5tha-

1(80.37)].Theminimumplantheightwasrecordedun
derT1[Absolutecontrol(74.45)].Thismaybeattribute
dtogradualmineralizationandavailabilityofnutrients
alongwithincreasedmoistureholdingcapacityofsoil
byFYM.Getachew[29]alsoreportedthattheuseofor
ganicmanuresincombinationwithmineralfertilizers
maximizedtheplantheightthantheapplicationofinor
ganicfertilizersalone.Similarresultswerereportedb
y[3,30-33]and[34].   

    
Table1.Influenceofchemicalfertilizerandorganicmanureonplantheight(cm)ofbarleycrop 

 
Sr.No. Treatments At30DAS At60DAS At90DAS AtHarvest 
T1 AbsoluteControl 8.88 33.45 69.27 74.45 
T2 100%RDF+FYM 16.76 58.45 74.33 80.37 
T3 75%RDF+FYM5tones/ha 14.27 50.82 72.43 77.88 
T4 125%RDF+FYM5tones/ha 17.32 63.34 80.06 85.22 
T5 150%RDF+Zinc@1kg/ha 18.55 65.75 82.44 86.65 
T6 50%RDF+50%FYM 13.45 48.16 70.63 76.11 
T7 50%RDF+25%FYM+25VC 15.22 55.53 73.21 79.58 
SEm± 2.15 0.911 2.30 1.10 
CDat5% NS 2.83 7.17 3.44 

 

 
 

Fig.1.Influenceofchemicalfertilizerandorganicmanureonplantheightofbarleycrop 
3.1.2No.oftillers(m-2) 
  
Table2andFig.2showsdatarelatedtothenumberofti
llersrecordedat30,60,90DAS,aswellasduringharv
est.Theresultshowedthatintegratednutritionappro
acheshadasubstantialeffectonthenumberoftillersa
tallstagesofcropgrowthexceptat30DAS.Duringthe
cropgrowthperiod,highestnumberoftillersm-

2wasrecordedundertreatmentT5[150%RDFwithzin
c@1kgha-

1(450.34),(437.64)and(425.48)]atthe60,90,andath
arvestphaseswhichwereatparwithtreatmentT4[12

5%RDF+FYM5tha-

1(438.63),(426.45)and(412.13)]andT2[100%RDF
+FYM5tha-

1(343.76),(328.32)and(316.34)].Ontheotherhand,
T1(control)at60,90DASandatharvest,showedthelo
westvalue(165.33),(155.22)&(148.31).Moretillers
persquaremeterthanintheothertreatmentsmostlike
lyresultedfromtheavailabilityofmorenutrients.This
maybetheresultofincreasednitrogenapplication,w
hichimprovedphotosyntheticprocessesandphotos
ynthetictranslocationbyplants.Enhancingbarleyde
velopmentsignificantlyinvolvestillering,afeatureth
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atiscrucialforgrainoutput.Theprimaryfactorinfluen
cingeffectivetilleringisimprovedsoilphysicalconditi
onsbroughtaboutbytheadditionofvermicompost[3
5].TheriseinbarleytillersinINMmaybetheconseque
nceofprovidingthecropwithasufficientamountandb
alancedratioofplantnutrientsasneededthroughoutt
hegrowingseason,creatinganenvironmentthatisco
nducivetocropgrowth.Suthar.2006[36]andUpadhy
ayandVishwakarma)[37]havenotedsimilaroutcom
es. 
 
3.1.3 Dry matter accumulation (gm-2) 
 
The data on dry matter accumulation at the 30, 
60, 90, and harvest stages of the crop are 
reported in Table 3 and visually shown in Fig. 3. 
Different nitrogen management strategies did not 
significantly affect plant dry matter accumulation 
at 30 days post sowing. The highest dry matter 
accumulation (106.37), (450.11), (600.33), 
(795.66) was seen at treatment T5 (150% RDF + 
Zinc @ 1 kg ha-1) which were at par with 
treatment T4 [125% RDF + FYM 5 t ha-1) 
(104.66), (438.00), (578.45), (769.48)] andT2 
[100% RDF + FYM 5 t ha-1) (98.26), (396.38), 
(537.23), (689.23)].The control plot showed the 
lowest plant dry matter accumulation (50.21), 
(280.37), (419.56), (470.56). Applying nitrogen 
promoted plant tillering and height, which in turn 
boosted the production of dry matter [38,39]. The 
beneficial effect of FYM is due to its contribution 

in supplying additional plant nutrients 
improvement of soil physical conditions and 
biological processes in soil. Metabolic root 
activities increased resulting absorption of 
moisture and other nutrients resulting in to higher 
dry matter production. Similar results were 
observed by [30,31,32,33] and [40].  
 
3.2 Yield Studies 
 
3.2.1 No. of effective tillers (m-2) 
  
The data related to number of effective tillers (m-

2) revealed that it was significantly influenced by 
different integrated nutrient management 
treatments and have been reported in Table 4 
and shown in Fig. 4. The effective number of 
tillers m-2 at harvest of barley rise considerably 
when different integrated nutrition treatments 
were used. Significantly highest effective number 
of tillers m-2at harvest of barley was recorded 
with the application of 150% RDF + Zinc @ 1 kg 
ha-1 (419.33) (T5) which was closely followed by 
treatments T4 [125% RDF + FYM 5 t ha-1 
(410.43)] and T2 [(100% RDF + FYM 5 
tha1.(312.66)] but found superior to T1 (145.90), 
T3 (256.12), T6 (191.16) and T7 (290.88). 
Meanwhile lowest number of effective tillers were 
recorded under treatment T1 [Absolute control 
(145.90)].  

 
Table2.Effectofchemicalfertilizerandorganicmanureonnumberoftillers(m-2)ofbarleycrop 

 
Sr.No. Treatments At30DAS At60DAS At90DAS AtHarvest 
T1 AbsoluteControl 110.18 165.33 155.22 148.31 
T2 100%RDF+FYM 133.27 343.76 328.32 316.34 
T3 75%RDF+FYM5tha-1 128.56 278.68 264.11 258.16 
T4 125%RDF+FYM5tha-1 136.39 438.63 426.45 412.13 
T5 150%RDF+Zinc@1kgha-1 138.72 450.34 437.64 425.48 
T6 50%RDF+50%FYM 124.91 260.11 249.33 240.77 
T7 50%RDF+25%FYM+25VC 131.44 315.84 307.67 295.76 
SEm± 6.93 4.26 3.80 4.46 
 NS 13.29 11.86 13.89 



 
 
 
 
 

 
6 
 

 
 

Fig.2.Influenceofchemicalfertilizerandorganicmanureonno.oftillers(m-2)inbarleycrop 
 

Table3.Influenceofchemicalfertilizerandorganicmanureondrymatteraccumulation(gm-

2)inbarleycrop 
 
Sr.No. Treatments At30DAS At60DAS At90DAS AtHarvest 
T1 AbsoluteControl 50.21 280.37 419.56 470.56 
T2 100%RDF+FYM 98.26 396.38 537.23 689.23 
T3 75%RDF+FYM5tones/ha 75.92 353.62 466.38 605.11 
T4 125%RDF+FYM5tones/ha 104.66 438.00 578.45 769.48 
T5 150%RDF+Zinc@1kg/ha 106.37 450.11 600.33 795.66 
T6 50%RDF+50%FYM 66.87 316.84 450.90 570.85 
T7 50%RDF+25%FYM+25VC 87.94 377.32 498.45 630.57 
SEm± 12.16 5.91 7.59 9.02 
CD NS 18.43 23.64 28.11 

 

 
 

Fig.3.Influenceofchemicalfertilizerandorganicmanureondrymatteraccumulation(gm-

2)inbarleycrop 
3.2.2No.ofspike(m-2) 
  

Thefindingsforthenumberofspikesm-

2wasrecordedandgiveninTable4,asshowninFig. 
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4.Theresultsindicatedthattheintegratednutrienttec
hniqueshadaconsiderableeffectonthenumberofspi
kesm-

2.Thelargestnumberofspikespersquaremeterwasr
ecordedwithtreatmentT5whichis150%RDF+Zinc
@1kgha-

1(417.84)whichwereatparwithtreatmentT4[125%R
DF+FYM5tha-

1(411.89)]andT2[100%RDF+FYM5tha-

1(310.23)]Thelowestnumberofspikeswasrecorded
undertreatmentT1control(142.76).Thesefindingsa
reconformitywiththeresultsof[41],Natarajaetal.[42]
andPandaandRai)[43]. 
 
3.2.3Lengthofspikes(cm) 
  
Thedataonspikelengthwererecordedandreportedi
nTable4asshowninFig.4.Theresultsindicatedthein
tegratednutrienttechniqueshadtosignificanteffecto
nspikelength.Themaximumspikelength(8.27)was
seenintreatmentT5,whichis150%RDF+Zinc@1kg
ha-

1whichwereatparwithtreatmentT4[125%RDF+FY
M5tha-

1(7.94)]andtreatmentT2[100%RDF+FYM5tha-

1.(7.35)].Thismightbeduetothatorganicsourceena
bledtheplanttoabsorblargestamountofNPKthroug
htheirwelldeveloprootsystem.Secondly,thechemic
alfertilizernotonlyincreasethephotosynthesisprod
uctionbutalsotranslocationofsourcetosinkwhichre
sultedinincreasedspikelengthandithasapositiverel
ationshipwithgrainandstrawyield.Thesimilarfindin
gshavebeenalsoreportedby[44]and[45].Meanwhil
elowestlengthofspikeswererecordedundertreatme
ntT1(5.21)incontrol. 
 
3.2.4No.ofgrains/spikes 
  
Theresultswithrespecttonumberofgrainsspikes-

1havebeenrecordedandpresentinTable4andillustr
ateinFig.4asperresultindicatedthattheintegratedn
utrientmethodwassignificantlyaffectedonnumbero
fgrainsspikes-1.Thehighestnumberofgrainsspikes-

1recordedundertreatment(T5)[150%RDF+Zinc@1
kgha-

1(45.57)]whichwereatparwithtreatmentT4[125%R
DF+FYM5tha-

1(43.90)]andtreatmentT2[100%RDF+FYM5tha-

1(41.36)]overothertreatments.Thelowestnumberof
grainspikes-1recordedundercontrol(34.88)plots. 
 
3.2.5Testweight(g) 
  
Thedataontestweight(g)wererecordedandreporte
dinTable4andshowninFig.4.Duringtheresearch,it
wasfoundthatvariousnutrienttreatmentshadnosign
ificanteffectontestweight.Although,maximumtestw
eightwasrecordedundertreatmentT5[150%RDF+Z
inc@1kgha-

1(43.23)]andthelowesttestweightwasrecordedund

ertreatmentT1control(36.17).Incomparisontotheco
ntrol,thefertilizersemployedintheexperimentenhan
cedthe1000-
grainweight[46].Theuseofmicrobialandorganicferti
lizersincreasedtheconcentrationofplantnutrients,p
romotingbetterplantdevelopmentandagreater100
0-
grainweightforthebarleycultivar.Resultsconfirmthe
finding[47]andKumaretal.[48]. 
 
Similarfindingswerealsoreportedby[49]thatthesign
ificantincreasewererecordedinthenumberofprodu
ctivetillersm-2,numberofgrainsspike-

1andgrainweight,abovegrounddrybiomassandgrai
nyieldofbarleywiththecombinedapplicationoforgan
icandinorganicfertilizersthantheapplicationofinorg
anicNPKalone.Thesimilarfindinghavebeenalsorep
ortedby[44]and[19]. 
 
3.3 Yields of Crop 
 
3.3.1 Grain yield (q ha-1)  
  
The data reported to grain yield (q ha-1) as 
influenced by different treatments have been 
presented in Table 5 and depicted in Fig. 5. 
Among integrated nutrient management 
practices, T5 [150% RDF + Zinc @ 1 kg ha-1 

(44.23)] recorded maximum height and it was at 
par with treatment T4 [125% RDF + FYM 5 t ha-

1(43.36)]and treatmentT2 100% RDF + FYM 5 t 
ha-1(38.28)]. The lowest grain yield was recorded 
under control (20.16).The improvement in 
yield/plant may be attributed in increase in grain 
size and number of grains per plant. Organic 
matter in the fertilizers is an important source of 
plant nutrients. In addition, organic matter has 
been reported to have several other beneficial 
effects on soil physical, chemical and biological 
properties of soils. Therefore, application of 
organic substances consequently improved the 
grain yield and quality of grains. Similar results 
on the effects of organic fertilizers have been 
reported by other researchers [41], Panda and 
Rai [43], Ibrahim et al. [50] and Tas [51]. The 
highest grain yield (103%) was obtained with 120 
kg N compared to the control, the grain yield 
increased by 23.4% and 44% with FYM and 
residue, respectively, against the untreated 
control [52].  
 



 
 
 
 
 

 
8 
 

Table4.Influenceofchemicalfertilizerandorganicmanureonyieldattributesofbarleycrop 
 

Sr.No. Treatments No.ofeffectivetiller(m-2) No.ofSpikes(m-2) SpikeLength(cm) No.ofgrainspike-1 TestWeight(
g) 

T1 AbsoluteControl 145.90 142.76 5.21 34.88 36.17 
T2 100%RDF+FYM 312.66 310.23 7.35 41.36 40.43 
T3 75%RDF+FYM5tha-1 256.12 255.31 6.78 37.27 38.26 
T4 125%RDF+FYM5tha-1 410.43 411.89 7.94 43.90 42.20 
T5 150%RDF+Zinc@1kgha-1 419.33 417.84 8.27 45.57 43.23 
T6 50%RDF+50%FYM 191.16 190.27 6.41 36.49 37.69 
T7 50%RDF+25%FYM+25%VC 290.88 288.42 7.12 39.32 39.87 
SEm± 3.00 3.07 0.12 1.073 1.55 
CD 9.37 9.58 0.39 3.34 NS 

 

 
 

Fig.4.Influenceofchemicalfertilizerandorganiconyieldattributesofbarleycrop 
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3.3.2 Straw yield (q ha-1) 
  
The data reported to straw yield (q ha-1) as 
influenced by different treatment have been 
presented in Table 5 and depicted in Fig. 5. The 
highest straw yield was recorded under treatment 
(T5)150% RDF + Zinc @ 1 kg ha-1 (67.39) which 
were at par with treatment T4 [125% RDF + FYM 
5 t ha-1(62.45)]and treatmentT2 [100% RDF + 
FYM 5 t ha-1(58.17)]. The lowest was recorded 
under treatment T1 [control (35.24)].The 
maximum straw yield of wheat might be due to 
sufficient nutrient availability in soil enhanced the 
yield attributes of wheat which ultimately 
increased straw yield. The combined application 
of vermicompost @4.5 t ha-1 +40 kg N ha-1 gave 
higher grain yield and straw yield over rest of 
other combinations of organic manure and 
nitrogen [32]. The similar finding have been also 
reported by [53], Pandey et al. [54] and [55].  

3.3.3 Biological yield (q ha-1)  
  
The data pertaining to biological yield q ha-1 as 
influenced by integrated nutrient management 
practices are presented in Table 5 and depicted 
in Fig. 5. Among integrated nutrient management 
practices, the highest biological yield was 
recordedunder treatment T5 [150% RDF + Zinc 
@ 1 kg ha-1 (111.62)] and it was at par treatment 
T4 [125% RDF + FYM5 t ha-1(105.81)]and T2 
[100% RDF + FYM 5 t ha-1 (96.45)]. The lowest 
biological yield was recorded under treatment T1 
control (55.40).This might be due to maximum 
number of tillers, plant height, leaf area                       
index and crop dry matter accumulation at 
different crop growth stages recorded more  
grain and straw yield under these treatments. 
The similar finding have been also reported by 
[56].  

 
Table5.Influenceofchemicalfertilizerandorganicmanureonyieldofbarleycrop 

 
Sr.no. Treatments Grainyield 

(qha-1) 
Strawyield 
(qha-1) 

Biologicalyield 
(qha-1) 

HarvestIndex 
(%) 

T1 AbsoluteControl 20.16 35.24 55.40 36.38 
T2 100%RDF+FYM 38.28 58.17 96.45 39.69 
T3 75%RDF+FYM5tha-1 35.37 55.83 91.20 38.78 
T4 125%RDF+FYM5tha-1 43.36 62.45 105.81 40.97 
T5 150%RDF+Zinc@1kgha-1 44.23 67.39 111.62 39.62 
T6 50%RDF+50%FYM 32.63 53.56 86.19 37.85 
T7 50%RDF+25%FYM+25VC 37.11 56.64 93.75 39.58 
SEm± 0.657 2.01 2.142 1.526 
CDat5% 2.048 

 
6.263 
 

6.672 
 

NS 
 

 

 
 

Fig.5.Influenceofchemicalfertilizerandorganicmanureonbarleycrop 
3.3.4 Harvest Index (%)  
 

Data regarding harvest index is presented in 
Table 5 and illustrated in Fig. 5. The data 
showed that the maximum harvest index was 
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achieved with treatment T4 [125% RDF + FYM 5 
t ha-1(40.97)] and the minimum harvest index 
was recorded under treatment T1 (control). The 
harvest index for all treatments ranged from 36- 
40%.The increase in grain and biological yield 
might be due to adequate quantities and 
balanced proportions of plant nutrients supplied 
by FYM to the crop as per need during the 
growth period resulting in favourable increase in 
yield attributing characters which ultimately led 
towards an increase in economic yield. The 
similar finding have been also reported by [57]. 
 
4.CONCLUSION 
 
Theresultsobtainedfromthepresentinvestigationin
dicatedthatintegratedtreatmentsinvolvingcombine
dapplicationofinorganicfertilizerandorganicmanur
ehadpronouncedinfluenceinimprovingthecropyiel
dstatusascomparedtocontrolandinorganicalone.T
hemaximumplantheight,totalnumberoftillers,drym
atteraccumulation,effectivenumberoftillers,no.ofs
pikes,spikelength,grainspike-

1,testweight,grainyield,strawyield,biologicalyielda
ndharvestindex.wasobtainedwiththeapplicationof
applicationof150%RDF+Zinc1kgha-

1(T5).Although,thebetterproductionofbarleycropco
uldbeachievedbyadoptingintegratednutrientmana
gementtreatmentcombinationas125%RDF+FYM
5tha-1and100%RDF+FYM5tha-1. 
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