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ABSTRACT 
 

A field experiment was conducted during rabi 2022 at Crop Research Farm, Department 

ofAgronomy, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj 

(U.P)to determine the “Effect of Nitrogen management on growth and yield of wheat”. There were 

ninetreatments each replicated thrice and the experiment was laid out in Randomized Block Design. 

Theresults showed that treatment 6 (75% N through urea + 25 % N through poultry manure) 

recordedsignificantly higher plant height (119.20 cm), maximum number of tillers/ m
2
 (214), higher 

plant dryweight (64.34 g), highest Crop growth rate during the interval of 50-75 DAS (35.73 

g/m
2
/day),maximumnumberofeffectivetillers/m

2
(144.5),maximumnumberofgrains/spike(53.33)andhig

hertestweight(97.71g)comparedtoothertreatments. 

Keywords:Wheat,Urea,Vermicompost,Poultrymanure,GrowthandYieldattributes 



2|Page 

 

 

INTRODUCTION 

 

India'ssecond-

largestgraincrop,wheat,isessentialtothenation'sfoodandnutritionalsecurity.Nearly55%oftheworldpopul

ationdependsonwheatforabout20%ofcaloriesintake.Itisoneofthe 

majorfoodgrainsofthecountryandastaplefoodofthepeopleofNorthIndia,wherepeoplehavepreferenceforc

hapatti.Wheatisaself-pollinated,longday,wintercropandbelongstotheplantfamilyPoaceae.It is grown 

for grains as well as for fodder purposes to fulfil human and livestock requirements. 

Thelowerproductionisduetoinappropriatelevelandtimingoffertilizers,alkalinity,nitrogenandorganicmat

terdeficitsoilsofthearea.ThediverseenvironmentalconditionsandfoodhabitsofpeopleinIndiasupportsthec

ultivationofthreetypesofwheat(bread,durumanddicoccum). 

Thetotalareaofwheatcultivationaroundtheworldis221.91millionhectares,thetotalproductionwas 

781.01 million metric tons, and the productivity per hectare was 3.52 metric tons (USDA, 2022). 

Thetotal sown area under wheat crop in India is around 31.61 million hectares. The total wheat 

production inIndia is around 109.52 million tons and productivity of 3464 kg/ hectare. Total area 

under wheat inUttar Pradesh is 9.85 million hectares which is 31.16 % of total area under wheat 

cultivation in India.Total wheat production in Uttar Pradesh is 35.50 million tons and productivity is 

3604 kg/ hectare(GOI,2022). 

Nitrogeninsufficiencyinfluencesbiomasssynthesisanduseofsunenergyforproductivityoftheplant,withan

extraordinaryeffectongrainyieldandyieldcontributingparameters(Heinemannetal.,2006).The 

inconsistency in soil and climatic conditions related with forms that influence nitrogen 

elementsintherootzoneandtheirassociationwiththeplantmaypromptvariationinnitrogenaccessibilityandi

ts necessity to plant (Similiet al., 2008). Furthermore, the arrival of new cultivars with 

variousrequirement for their nutrition upsets summed up proposals of nitrogen fertilizers for wheat 

crop. Theenthusiasm for boosting wheat yields has urged progressive farmers to perform the farm 

managementoperationsintensively.Itshouldbekeptinmindthattheoptimizedlevelofnitrogenapplicationsh

ouldbe low for the cultivar less responsive to its application and the rate of nitrogen should be high 

for thevariety that is more responsive to its application and records more yield otherwise yield 

potential ofthe varieties would be decreased. However sometimes more application of nitrogen 

results in toxicityandharmstheplantgrowthbymakingit moresusceptibletolodging,causing 

environmentalpollutionthroughnitrateleaching(Rileyet al.,2001)and volatilization in 

formofammonia(Maet al.,2010). 

Urea is one of the most widely used nitrogen-containing fertilizers. Nitrogen is the major element 

ofchlorophyll, protein and amino acids and play an important role in wheat productivity (Khalil, 
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2008).Dwarfed wheat growth and lodging were recorded due to under-and over-application of 

nitrogenrespectivelythantheoptimumlevel(Hawkesford,2014). 



4|Page 

 

 

Nitrogen enhances spike population and has a greater contribution in yield components (Maqsood 

etal., 2014), increased leaf area index and grain yield (Bashir et al., 2017). Research on 

syntheticnitrogen fertilizers depleted soil nitrogen (Mulvaney et al., 2009) showed that inorganic N 

fertilizersmainly in ammonium form reduced the mass of organic carbon due to more consumption 

throughmicroorganisms and decreased total nitrogen within the soil because of more nitrogen uptake 

by thegrains. (Chaudhary et al., 2009) have reported that high cost, degradation of soil and 

environmentalpollutionarethemajorproblemsofcommercialfertilizerappliedalone. 

Vermicompost is a product of bio-oxidation and stabilization of organic material involving the 

jointaction of earthworm and microorganisms. Although, microbes are responsible for the 

biologicaldegradation of the organic matter, earthworms are the important drivers of the process, 

conditioningthe substrate and altering biological activity (Aira et al., 2002). Vermicompost may be 

potentialsources of nutrients for field crops if applied in suitable ratios with synthetic fertilizers. The 

earlierworkers have reported a positive effect of vermicompost application on growth and 

productivity 

ofcerealsandlegumes(Suthar,2006).Inadditiontoconsiderableamountofnutrientswithhugeamountof 

beneficial microbial population, vermicompost also contains cytokinins, auxins, gibberellins 

likebiological active growth promoting substances. It may be used alone or in combination with 

otherorganicandinorganicfertilizersinorderto getagoodqualitativeand quantitativeyield. 

Poultry manure (PM) is a rich source of macro (N, P, K) and micro (S, Fe) nutrients and also has 

abetter effect on soil health. It serves as an organic matter for the soil, improves soil biological life 

andenhanced soil water holding capacity. Mineralization of PM is higher than other natural 

manures(cattle,pig)thusitreadilyreleasesitsnutrientswhenaddedtothesoilforplantuptake.Applicationofp

oultry manure increases carbon content, water holding capacity, aggregation of soil, and 

decreasesbulkdensity.Poultry manure contains 3-5%nitrogen; 1.5-3.5% phosphorus, 1.5-3% 

potassium,considerableamountofmicronutrientsanditspHis6-

7(Chastainetal.,2001).Incereals,applicationof poultry manure in integration with urea improves yield 

components more than other organicmanures (Khaliq et al., 2004). Integration of poultry manure 

and urea helps to restore degraded 

soilsandisalsomoreeconomicalthansoleapplicationofurea(Monederoetal.,2004).Ithasbeenobservedthat 

improving nitrogen use efficiency increases yield, activates low affinity transport system ofnitrogen 

uptake in which passive uptake of nitrogen takes place that results in high yield (Cui et al.,2008). 
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MATERIALANDMETHODS 

 

A field experiment was conducted during rabi 2022 at Crop Research Farm, Department 

ofAgronomy, SHUATS, Prayagraj (U.P) on the topic “Effect of nitrogen management on growth 

andyieldofwheat”,tostudytheresponseofnitrogenthroughureaalongwithcombinationofvermicompost 

and poultry manure. The soil of experimental plot was sandy loam in texture, soil 

pHwas8.0,lowinorganiccarbon(0.62%),availableN(225kg/ha),availableP(38.2kg/ha)andavailableK 

(240.7 kg/ha). There were 9 treatments, each being replicated thrice and laid out in 

RandomizedBlock Design. The treatment combinations were 100% N through urea, 75% N through 

urea + 25 %Nthroughvermicompost,50% Nthroughurea+50%Nthroughvermicompost, 

25%Nthroughurea 

+ 75% N through vermicompost, 100 % N through vermicompost, 75% N through urea + 25 % 

Nthroughpoultrymanure,50%N throughurea+ 50%Nthroughpoultrymanure,25%Nthroughurea 

+ 75 % N through poultry manure, 100 % N through poultry manure. The data recorded on 

differentaspects of crop such as, growth attributes and yield attributes were subjected to statistical 

analysis byanalysisofvariancemethod(GomezandGomez,1984). 

 

 
RESULTANDDISCUSSION 

 
Growth 

attributesPlanthei

ght (cm) 

Significantandhigherplantheight(119.20cm)wasrecordedintreatment6(75%Nthroughurea+ 

25%Nthroughpoultrymanure).However,treatment7(50%Nthroughurea+50%Nthroughpoultrymanure) 

was found to be statistically at par with treatment 6 (75% N through urea + 25 % N throughpoultry 

manure). Significant and higher plant height was recorded with 75% N through urea might bedue to 

nitrogen application increases, the plant cell size expands, the protein content of the cells 

rises,increasing leaf area and photosynthesis rate and ultimately causing the plant to grow taller. 

Similarresults were reported by Wysocki et al. (2007). Further, increase in plant height with 

application of25% N through poultry manure may be due to increased nitrogen availability for cell 

elongation,development, photosynthesis, and metabolism and buildup of nitrogen together with other 

assimilatesinflagleaf, whichcausestheirrapidgrowth.Similar 

resultswerereportedbyHaberleetal.(2008). 
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Numberoftillers/m
2
 

 
Significantandhighernumberoftillers/m

2
(214.0)wasrecordedintreatment6(75%Nthroughurea 

+ 25 % N through poultry manure). However, treatment 2 (75% N through urea + 25 % N 

throughvermicompost) and treatment 7 (50% N through urea + 50 % N through poultry manure) 

were foundto be statistically at par with treatment 6 (75% N through urea + 25 % N through poultry 

manure).Significant and higher number of tillers/ m
2
 was recorded with 75% N through urea might 

be due toboosted nitrogen reduced tiller mortality and increase tiller production from the main stem 

levels.Similar results were also reported by Rahman et al. (2014). Further, increase in number of 

tillers/ m
2
with application of 25% N through poultry manure may be due to increased availability of 

nutrientsandtheireaseofabsorptionbyreceivingplants,whichacceleratedtheirplantgrowthanddevelopmen

tandultimatelyproduced moretillers/m
2
.SimilarresultswerealsoreportedbyEnujeke(2013). 

 

 
Plantdryweight(g) 

 
Significant and higher plant dry weight/ plant (64.34 g) was recorded in treatment 6 (75% N 

throughurea+25%Nthroughpoultrymanure).However,treatment7(50%Nthroughurea+50%Nthroughpo

ultry manure) was found to be statistically at par with treatment 6 (75% N through urea + 25 % 

Nthrough poultry manure). Significant and higher plant dry weight was recorded with 75% N 

throughurea might be due to nitrogen increases leaf area, photosynthesis occurs more quickly, 

assimilates areproduced at a higher rate and plant dry matter is produced at a higher pace, leading to 

a rise in 

plantdryweight.SimilarresultswerereportedbyRahmanetal.(2014).Furtherincreaseinplantdryweightwit

happlicationof25%Nthroughpoultrymanuremaybeduetowheat'sphotosyntheticpigmentsandchlorophyl

l content increased as a result of the N, increasing the plant's net photosynthetic rate, thehigher net 

photosynthetic rate resulted in higher dry matter of the plant. Similar results were 

reportedbyIqraetal.(2021). 

 

 

Cropgrowthrate(g/m
2
/day) 

 

At50-75DAS,highestcropgrowthrate(35.73g/m
2
/day)wasrecordedintreatment7(50%Nthroughurea + 

50% N through poultry manure), though there was nosignificantdifference among thetreatments. 

Significant and higher crop growth rate was recorded with 75% N through urea might bedueto  

optimalnutrientsutilizationtoensurethenutrientuptakebyplantandtranslocationof 
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assimilates to various plants parts which led to increased plant biomass, resulting in higher 

CGR.Similarresultswere reportedbyWangetal.(2010). 

 

 
Yieldattributes 

 
Numberofeffectivetillers/m

2
 

 

Significantlyhighernumberofeffectivetillers/m
2
(14.45)wasrecordedintreatment6(75%Nthroughurea+2

5%Nthroughpoultrymanure).However,treatment7(50%Nthroughurea+50%Nthroughpoultry manure) 

was found to be statistically at par with treatment 6 (75% N through urea + 25 % 

Nthroughpoultrymanure).Significantandhighernumberofeffectivetillers/m
2
wasrecordedwith75%Nthro

ughureamightbeduetoincreasedlevelofnitrogenresultedinmorenumberofleaves,resultinginhigherrate of 

photosynthesis,assimilation,metabolicactivitiesandcell division,whichledsignificant increase in 

number of effective tillers/m
2
. Similar results were reported by Chauhan et al.(2014). Further, 

increase in number of tillers/ m
2
 with application of 25% N through poultry manuremay be due to 

availability of both macro nutrients and micro nutrients present in the poultry 

manurewhichincreasedthenumberofeffectivetillers/m
2
.SimilarresultswerereportedbyMuhammadetal.

(2018). 

 

 

Numberofseeds/spike 

 
Significantlyhighernumberofseeds/spike(55.33)wasrecordedintreatment 6(75%Nthroughurea 

+ 25 % N through poultry manure). However, treatment 7 (50% N through urea + 50 % N 

throughpoultry manure) was found to be statistically at par with treatment 6 (75% N through urea + 

25 % Nthrough poultry manure). Significant and higher number of seeds/ spike was recorded with 

75% Nthrough urea might be due to increased photosynthesis rate because of higher dose of nitrogen 

whichresulted in more amount of dry matter, more assimilates which were produced and transported 

to 

filltheseeds.SimilarresultswerereportedImbadetal.(2018).Furtherincreaseinnumberofseeds/spikealong 

with application of 25% N through poultry manure may be due to increased nitrogen rate thatled to 

an increase in dry matter and more partitioning towards grains, which in turn led to an 

increaseinthenumberofgrains/spikes.Similarresultswere reportedbyMuhammadetal.(2018). 
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Testweight(g) 

 

Significantly higher test weight (97.71 g) was recorded in treatment 6 (75% N through urea + 25 % 

Nthrough poultry manure). However, treatment 7 (50% N through urea + 50 % N through 

poultrymanure) was found to be statistically at par with treatment 6 (75% N through urea + 25 % N 

throughpoultry manure). Significant and higher test weight was recorded with 75% N through urea 

might bedue to the enormous buildup of proteins and other stored nutrients in the seed, the weight of 

onethousandgrainsincreased.SimilarresultswerereportedbyAzametal.(2010).Furtherincreaseintestwei

ght along with application of 25% N through poultry manure may be due to the accumulation ofA-

type starch granules is increased by enough nitrogen, A-type starch granules have more 

amylose,which makes grain rounder and bolder for more starch to accumulate in, increasing grain 

weight.Similarresultswere recordedbyWeietal.(2010). 

 

 

CONCLUSION 

 

Based on the findings it can be concluded that in wheat with the combination of 75% N through 

ureaalong with 25% N through poultry manure (treatment 6) was observed highest growth and 

yieldattributes. 
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Table1:Effectofnitrogenmanagementongrowthattributesofwheat 

 

S. No. Treatments Plantheight 

(cm) 

Numberof 

tillers/m
2
 

Plantdry 

weight(g) 

Cropgrowth 

rate(g/m
2
/day) 

1. 100%Nthroughurea 108.20 189.3 54.67 32.07 

2. 75%Nthroughurea +25%Nthroughvermicompost 113.20 213.0 61.21 37.03 

3. 50%Nthroughurea + 50% Nthroughvermicompost 114.80 204.0 59.06 34.17 

4. 25%Nthroughurea + 75%Nthroughvermicompost 109.20 190.7 57.53 32.91 

5. 100 %Nthroughvermicompost 110.50 180.0 52.00 31.29 

6. 75%Nthroughurea +25%Nthroughpoultrymanure 119.20 214.0 64.34 35.73 

7. 50%Nthroughurea +50%Nthroughpoultrymanure 116.20 213.7 64.00 35.16 

8. 25%Nthroughurea +75%Nthroughpoultrymanure 114.00 200.0 58.31 34.20 

9. 100%Nthroughpoultrymanure 106.20 180.0 53.46 33.33 

 F–Test S S S NS 

 SEm(±) 1.02 0.34 0.72 1.19 

 CD (p=0.05) 3.08 1.03 2.17 - 
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Table2:Effectofnitrogenmanagementonyieldattributesofwheat 

 

S. No. Treatments Numberofeffective 

tillers/m
2
 

Numberof 

seeds/spike 

Testweight 

(g) 

1. 100%Nthroughurea 119.8 45.00 87.90 

2. 75%Nthroughurea +25%Nthroughvermicompost 140.5 52.33 94.38 

3. 50%Nthroughurea + 50%Nthroughvermicompost 134.5 50.00 93.00 

4. 25%Nthroughurea + 75%Nthroughvermicompost 121.2 46.67 89.25 

5. 100 %Nthroughvermicompost 110.5 42.00 84.00 

6. 75%Nthroughurea +25%Nthroughpoultrymanure 144.5 55.33 97.71 

7. 50%Nthroughurea +50%Nthroughpoultrymanure 144.2 54.67 96.93 

8. 25%Nthroughurea +75%Nthroughpoultrymanure 130.5 49.40 90.51 

9. 100%Nthroughpoultry manure 110.0 43.33 85.53 

 F–Test S S S 

 SEm(±) 0.23 0.68 0.27 

 CD (p=0.05) 0.69 2.05 0.82 
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