EffectofSite-
SpecificApplicationofNandKFertilizersonCashewGrowthandY
ieldinOchaja,KogiState,Nigeria

ABSTRACT
AnexperimentwasconductedattheOchajaSubstationoftheCocoaResearchinstit
uteinlbadan,Nigeria.Ochaja is located in the guina savanna zone of Nigeria.
Plantationsoilnutrientrequirementsweredeterminedpriortoapplyingtherequiredf
ertilizers.Thesoilwasdeficientinnitrogen(N)andpotassium(K),withvalues
0f0.41g/kgsoiland0.012cmol/kgsoil respectively,atdepths0—
40cm.Thisvaluewasusedtocalculatecashewfertilizationratesof54kgN/haand84k
gK,O/ha.Based on

thesevalues,fourtreatmentcombinationsoftworatesofnitrogenfertilizerandtworat
esofpotassiumfertilizerwereformedandappliedtoyoungcashewtreesonthefield.N
itrogenfertilizerwasappliedatOand54kgN/ha while the Potassium was applied
atOand84kgK/ha. Treatmentswereplacedina Randomized Complete Block
Design (RCBD) with three replications, Cashew growth,
nutyieldandsoilnutrientcharacteristicsweremeasured.
ThefirstdosewasappliedinJune while theseconddosewasappliedinSeptember
of 2019 and
2020.ApplicationofNfertilizerhadasignificantloweringeffectonsoilpHatbothsoilde
pthscomparedtothecontrolandcomparedtoNandKfertilizersappliedtogether.Sim
ilarly,applicationofpotassium-
basedfertilizer,withorwithoutnitrogenfertilizer,slightlyincreasedsoilpHby5.4%.S
oilNhadasignificanteffect(P<0.05).TotalNrangedfrom0.5g/kgto0.7g/kgsoilforfert
ilizertreatments.NandKfertilizersdidnotsignificantlyimproveavailablesoilphosph
orus(P)acrossfertilizationtreatments.ExchangeableKinsoilfollowedasimilartren
dwithavailablePindifferenttreatments.Yieldofcashewnutsimprovedsignificantly(
P<0.05)under application of solenitrogenfertilizer(withoutK)andthe
control.Applicationoffertilizers tonitrogen-deficient plots

yieldsbetterresultsintermsofefficiencythanextensiveapplicationoffertilizerswitho
utconsideration ofthenaturalfertilityofthesoil. |

INTRODUCTION
Cashewisanimportantcommercialcropandhasgreatpotentialasasourceofforeign
exchangeearningsandindustrialrawmaterials,andhasthepotentialtobecomeani
mportantcommercialtreeinNigeria.Duetoitswideadaptability,cashewsareoftengr
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owninverypoorsoils
whichhavehamperedtheirsurvivalandestablishment(Topper,etal.2001).Cashew
cultivationissubjecttodifferentlimitations,bothbioticandabioticfactors,especiallyi
npoorsoils.Thesoilinwhichcashewsaregrownisofloworlowfertilityduetothemislea
dingclaimthatcashewscansurviveinanysoil,regardlessoffertility.Inmostcashewpl
antations,fertilizerisnotpartoftheproductioninputsystem,soproductivityishighlyd
ependentonnaturalsoilnutrients abundance(lbiremoet
al.2017andAgbongiarhuoyi,etal.2014).Asaresult,thesoilinwhichcashewsaregro
wnhasbeenpreservedbywasteandotherbountiesofnature,andhasnotreacheditsf
ullharvestpotential.
Fertilizersarerarelyusedincashewproductionasaninputtotheproductionsystem,a
ndwhentheyareused,theyarewidelyapplied.Thispracticeleadstoover-
fertilizationinsomeareasandunder-
fertilizationinothers,orresultsinanunbalancedsoilnutrientbalance(Bruulselmaeta
1.2012).Fertilizationisunavoidabletocompensateforthedepletionofsoilnutrientsd
uringtheannualharvestofapplesandnuts.Site-
specificfertilizermanagement(SSFM)improvesnutrientuseefficiencyandyieldshi
gherreturnsonfertilizerinvestments(Ortiz-
MonasterioandRaun]ZOO?).AhOchajaSubstation,thesiteunderconsiderationisdef

icientinnitrogenandpotassium,andforeffectivesoilmanagement,additionalnitrog
enandpotassium-

basedfertilizerscanincreaseproductivity. Traditionally,amongthefewfarmerswho
usefertilizersontheircropsinNigeria,theuseofsolidfertilizerscontainingthemainnu
trientsnitrogen,phosphorusandpotassiumiscommon. Theaimofthisstudy
therefore,
wastoevaluatetheeffectsofNandKfertilizerapplicationsandtheireffectsonsoilprop
ertiesbasedonsoiltestvaluesoncashewyield.

MATERIALS AND METHODS
Soilsampleswererandomlycollectedwithintheplantationsarea
ofOchaja,andsampleswereprocessedandanalyzedforbothphysicalandchemical
propertiesusingstandardlaboratoryproceduresusingthellTALaboratoryManual(
1982).Calculatedfertilizer ratesarebasedon the result of
analysisofsoilsamplesfromOto40cmdepths.The result of the analysis indicated that
the total nitrogen was 0.04g/kg soil which is in adequate to sustain cashew as it requires |
1g/kg soil and the available P was adequate while the exchangeable potassium was
alse deficient having a value of 0.012cmol/kg which is far below the critical limit of
0.12cmol/kg

soil. Fromthesevalues,fourtreatmentcombinationsoftworatesofnitrogenfertilizera
ndtworatesofpotassiumfertilizerwereformedandappliedtoyoungcashewtreesint
hefield.NitrogenfertilizerswereappliedatOand54kgN/ha,potassiumatOand84kgK
/haltreatmentswereplacedinthreereplicateRCBDs,andcropmorphologicalparam
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eters,nutyieldandsoilnutrientcharacteristicsweremeasured.The  fertilizers were

applied in two splits application.The first dose was applied in June while the second
dose was applied in September of 2019 and
2020.-Earlyplantgrowthparameterswereusedtoformthebasisforevaluatingtheeff

ectsoffertilizertreatments.CollecteddataweresubjectedtoANOVAandmeanssep
aratedusingLSDwith5%probability.

RESULTS AND DISCUSSION
a) Results of pre — cropping soil analysis

The  pre-cropping soilpropertiesindicatedthatthesoilwassandyloam,withaveragevalues
forsand,silt,andclayof888,20,and92g/kgsoil respectively(Table1). ThepHwasslightlyacidic
andveryclosetoneutralaveraging6.7,andorganiccarbon(OC)waslowaveraging0.82g/kgsoi
[.BlockBOCwashigherthanBlockAOC.Totalnitrogeninsoilwas0.41g/kgsoil ,whichisbelowth
ecriticalvalueoflg/kgsoil.Adeficiencyof0.6g/kgsoilrequired54kgNforoptimalproduction,wh
ereastheaverageavailablePwas5.28mg/kgsoil. Thisvalueexceedsthelevelrequiredbycash
ewsforoptimalproductivity. Themeanpotassiumvaluewas0.012cmol/kgsoil. Adeficitof0.108
cmol/kgrequires84kg/ha.Exchangeablecalciumrangedfrom1.26t02.26cmol/kgatsoildepth
sof0to40cm,withanaverageofl.68cmol/kg. The exchangeable Mg ranged from 0.25 —
0.35cmol/kg soil with anaverage of0.29cmol/kgsoil.

b) Effects of Urea and Potassium fertilizer on the soil pH

Table 2 revealed the influence of Nitrogen and Potassium fertilizers on some soil
chemical properties at Ochaja cashew plot. The SoilpHof thetwosoildepths(0-20and20-
40cm)wassignificantly(p<0.05)affectedbytheapplicationofnitrogenandpotassiumfertilizers
.TheUrea
(N)fertilizerapplicationhadasignificantdepressiveeffectonsoilpHatbothsoildepthscompare
dtothecontroland the plots whereurea (N)andKfertilizerswere applied in combination.

¢) Influence of N and K fertilizer application on soil N

The control (T1) and plots that received K fertilizer recorded a significantly (P<0.05)
higher N value of 0.07g/kg soil where urea (N) fertilizers (T4) were applied. The
differences were significantly (P<0.05) different among the treatments. However, the
control plot and those that was treated with sole potassium (K) fertilizer recorded similar
effect on the amount of N content in the soil. The amount of N in each of the plot
number consideration are in the following descending order: T1 and T3> T2 and T4 at 0
to 20cm depths, At 20 to 40cm depths, the plots that received combined application of
Urea and Potassium fertilizers recorded the highest N values relative to the rest. The
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mean differences of N values across the treatments were not different statistically from
one another.This may be due to the properties of urea fertilizers that lower soil pH, as
observed by Agbede (2009) and Adejumo (2010). Similarly, application of N and K

fertilizers significantly (P < 0.05) affected total soil N at soil depths of 0?20 cm.

However, the effect was not significant for soil depths of 20240 cm), notably, total soil N

appeared lower at urea-applied sites than in controls (no fertilizer). A high sand content
in the soil may be the reason for the low retention of the applied N. Similarly, Sandy
textured soils generally have limited nutrient holding capacity. Nitrogen is prone to
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leaching in sandy soilas water flows through the more porous structure
(Agriculturevictoria, 2023). This observation contradicted the observations of Adejumo,
(2010) that application of urea fertilizer increased the total soil N.

d) Effects of Urea and Potassium fertilizer application on soil Phosphorus

The application of Urea and potassium fertilizers significantly depressed the amount of
available phosphorus in the soil irrespective of the depths. The plots without fertilizer
application recorded the highest soil available P relative to the other plots with fertilizer
addition. Similar trend was observed at both depths (0 — 20 & 20 — 40cm) with the
control plots recording the mean values of 11.17 and 10.35mg/kg soil respectively
(Table 2). The mean differences were significant. The order of significance in
descending order is as follows: Control (T1) > T2 > T4 > T3 at 0 — 20cm depths while at
the lower depths (20 ——40cm) Control (T1) > T4 >T2 >T3.

e) Influence of application of Urea and Potassium fertilizer on soil K

Similar trend was observed in the amount of exchangeable K in the soil arising from the
effects of applied K and Urea fertilizers. The control plot recorded the highest mean K
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values relative to the other plots where Urea and K fertilizers were applied irrespective
of whether the fertilizers were applied sole or in combination. T2 and T3 recorded
similar effects and values 0.14cmol/kg soil respectively at 0 - 20cm depths (Table 2),
these values were significantly (p<0.05) higher than T4 at the same depth. At 20 - 40cm
depth, T2 produced a significantly (p<0.05) higher K in the soil compared to the rest, T1
and T2 were not statistically different from each other but were both higher significantly
when compared with T3.

f) Influence of application of Urea and Potassium fertilizer on raw cashew nuts

ApplicationofN fertilizer (Urea)
promotedcashewgrowth,whichwasreflectedinanincreaseincashewnutyield. The
Cashewnutyieldwassignificantly (P <

.05)improvedbynitrogenandpotassiumfertilizers(Figurel).Inparticular,Nfertilizerapplicatio
nsignificantly (p< 0.05) increasedcashewnutyieldcomparedtothecontrol.Relative to other

fertilizer type, Cashew plots that were treated with sole Urea fertilizer (T2) positively
enhanced the vegetative and the reproductive growth of cashew thus increased the
yield of raw nuts. This observation is consistent with the result obtained byAdejumo,
(2010) andBabu et al., (2015) that, application of NPK fertilizer significantly enhanced
the yield of Cashew nuts relative to the control. In a separate study on Nitrogen and
potassium application effects on productivity, profitability and nutrient use efficiency of
irrigated wheat (Triticum aestivum L.),Sandeepet al., (2022) revealed that wheat
productivity, plant growth and yield attributes, nutrients uptake and use efficiency
increased significantly (p<0.05)with fertilizer-N application, although the interaction
effect of N x K application was statistically non-significant (p<0.05).(Sir, read thru the
results and correct accordingly)

CONCLUSION
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Fertilizationbasedon the result
of soil test andtheneedsofthesiteyieldsoptimalresultsintermsofefficiencyoffertilizeruse,yie
Idingbettercrop

yieldscomparedto blanket applicationoffertilizerswithoutrelyingontheinherentnutrientsofth
esoil.Potassium (K) and nitrogen (N) are two vital nutrients that create greater benefits
working together than alone.
However,highernitrogenfertilizationresultedinhighercropyieldsandhighernitrogenaccumul
ation.ItisalsobeneficialwhenSSFMisusedincombinationwithothersoilmanagementtechniq

uessuchasintegratedsoiIfertilitymanagementandconservation]agriculture(CA). \
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Table 1: Initial soil physical and chemical properties of the cashew plot

Block Soil Depth Sand Silt Clay g/kg pH 0.C Total N Ava.P ExchK*  Exch Ca® Exch CEC Base
(cm) g/kg soil g/kg soil soil g/kg g/kg Mg/kg ~ Cmol/kg Cmol/kg Mg**Cmol/kg Cmol/kg saturation

(%)

A 0-20 885.20 22.80 92.00 6.7 0.78 0.07 5.03 0.012 2.26 0.35 2.78 95.83

20-40 895.20 12.80 92.00 6.8 0.66 0.02 5.20 0.011 1.73 0.29 2.18 95.05

B 0-20 895.20 12.80 92.00 6.6 0.97 0.05 5.35 0.012 1.26 0.27 1.70 92.81

B 20-40 875.20 32.80 92.00 6.7 0.86 0.02 5.55 0.012 1.34 0.25 1.15 91.62

Mean x 887.70 20.30 92.00 6.7 0.82 0.04 5.28 0.012 1.65 0.29 1.95 93.83

Table 2: Influence of Nitrogen and Potassium fertilizers on some soil chemical properties at Ochaja cashew plot.

Treatment pH (H,0) Total N (g/kg) Available P (mg/kg) Exchangeable K (cmol/kg)
Soil depth 0-20cm 20-40cm  0-20cm 20-40cm 0-20cm 20-40cm 0-20cm 20-40cm
NoKo—T1Control) 5.13 4.94 0.07 0.03 11.17 10.35 0.16 0.10
N;Ko-T2 5.77 4.77 0.05 0.03 10.22 9.74 0.14 0.11
NoK;-T3 5.27 5.17 0.07 0.03 7.39 8.98 0.14 0.09
N:K;-T4 5.54 5.37 0.05 0.04 9.37 10.32 0.13 0.10

LSD (P<0.05) 0.19 0.20 0.01 0.02 0.72 0.60 0.01 0.01

Legend: NoKo—T1(Control); N;Ko-T2, NoK;-T3, N;K;-T4
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