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 ABSTRACT :  

The objective of this study was to find out the effect 

of tillage practices and  burnt  coconut husk  on soil 

physical properties and yield of maize.  The objective 

was achieved through  a 2023 cropping season  field 

experiment   arranged as a split plot in randomized 

complete block design (RCBD) with six  treatments 

and  three replications. The treatments were ;  Flat 

tillage (FT) ,Ridge tillage (RT), Mound Tillage (MT),  

FT +    10 t ha-1 burnt coconut husk (FTBCH10),  RT 

+ 10 t ha-1 burnt  coconut husk  (RTBCH10), MD +  10 

t ha-1 burnt coconut husk(MTBCH) . Results of the 

study showed that tillage practices amended with 

burnt  coconut  husk  significantly (p=0.05) increased  

soil bulk density relative to tillage practices alone.  

Soil total porosity   and aggregate stability were  

increased  in tillage practices amended with coconut 

husk . Significantly higher maize grain yield was 

obtained in burnt  coconut husk  amended  tillage 

practices relative to the control. Burnt coconut husk 

improved the soil physical properties which led to 

increased maize yield. 

Keywords:  Tillage practices, Physical properties, 

Maize yield, Seed germination, Burnt coconut husk. 

 

INTRODUCTION 

Tillage is the physical manipulation of the soil to 

create conditions suitable for germination of seed , 

seedling emergence and root growth to avoid 

competition from weeds ( Prihar et al. 2000). 

According to Bayer et al.(2001) tillage has been part 

and parcel of  crop production system from the 

beginning of agriculture.     Tillage methods have 

various influences on the physical characteristics of 

the soils both beneficial and degrading depending on 

the appropriateness and method used 

(Kladivko,2009). 

Bayer et al.(2001) reported that no-till method limits 

the rate of soil organic matter loses thus improving 

soil carbon and nitrogen contents. On the otherhand, 

Strudley et al.(2008)  observed  that deep tillage 

practices allow for deeper placement of fertilizer, 

improves aeration/drainage, water infiltration in soil  

and increase root depth development and 

proliferation..    

Tillage in combination with soil condition has been 

found to be the most efficient in reducing the impact 

of tillage operation problems. Klaiz and Hoogmoed 

(1993)  and Nweke et al.(2017) reported that when 

tillage is combined with soil amendment or treatment, 

soil productivity and crop yield are increased. Nnadi 

et al.(2019) reported increase in  soil properties and 

castor oil seed yield when tillage practices were 

amended with wood ash. Mbah  et al.(2010)  and 

Adeleye et al.(2015) observed increased soil 

properties and maize yield when they used woodash 

as soil amendment. Njoku and Mbah (2012) studied 

the effect of burnt rice husk dust  in a degraded ultisol 

and  reported  increased soil properties and maize 

yield in amended plots relative to control.  

In the study area coconut tree abound and shelled 

coconut husk constitute wastes/environmental 

problems in many markets and homes. Researches on 

the use of these shelled coconut husks either in its 

original or burnt form has not been carried out. The 

objective of this study was to find out the effect of 

tillage practices and  burnt coconut husk    on soil 

physical properties and yield of maize (Zea mays L).  

                                    

 MATERIAL AND METHODS 

Study area : The experiment was carried out in 2022 

cropping season at the Teaching and Research  Farm  

of School of Secondary Education Vocational ,  

Federal College of Education, Obudu Cross River 

state.  The area lies approximately within latitude 40 

W and latitude 7020’ N . The climate of the area is 

characterized distinctively   into wet and dry season.  

It has annual temperature of between 27-35 oC with 

mean annual rainfall of 3000 mm, received between 

March and November. The soils are formed from 

different mapping units in the undifferentiated 

basement complex derived from gneiss, schist and 

quartz with deep and drained typic dystrudepts, 

Hapludults and  Hapludults (FDALR,1985) 

 Land Preparation : Land area of 32 m by 17 was 

used for the study.. The dorminant vegetation ( 

panicum maxinum, pennisetum purperium etc) were 

cleared with cutlass and the debris removed. The 

tillage operation was done using traditional hoe. The 

mounds were prepared to a height and width of 14-18 

cm and 19-22 cm ,respectively while the ridges were 

prepared to heights measuring 16-23 cm high and 82-

100 cm wide . 

Experiment Design and Treatment Application 

   The experiment was laid out as a split plot in 

Randomized Complete Block Design (RCBD) .The 

area was divided into 3 blocks  with each block 

separated by 1 m guard row.. A total of 6 experimental 

units measuring 3 m x 3 m each were in each block.,  

Plots were separated by buffer of 0.5 m and each 
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replicate 1 m apart. . The treatments were ;  Flat tillage 

(FT), Ridge tillage (RT), Mound tillage (MT),  FT +    

10 t ha-1 burnt coconut husk (FTBCH10),  RT + 10 t 

ha-1 burnt rice coconut dust  (RTBCH10), and MT +  

10 t ha-1 burnt coconut husk dust (MTBCH) 

.. The treatments were spread uniformly and 

incorporated into their respective plots during 

cultivation. The main plot treatment was the tillage 

practices while the subplot treatment was the 

application of the burnt coconut husk . .  . 

 Data collection. 

  Initial soil sample collection : Soil samples were  

collected from 6  points (at a depth of 20 cm) in the 

entire plot before the experiment started in  April 

2022. The samples were composited, air dried and 

analysed for particle size, exchangeable bases ( Ca, 

Na, Mg, K,),  pH, organic carbon, total N, and 

available P.  At  45 and 90 days after planting (DAP) 

undisturbed core samples were collected from each of 

the plot and used to determine the bulk density. Soil 

samples were collected  with auger at 30 and 60 DAP  

and used  to determine soil aggregate stability. Burnt 

coconut husk (BCH) were collected from its disposal 

site in the market while maize grain was purchased 

from Ebonyi state agricultural development 

programme (EBADEP),Abakaliki. 

Laboratory methods. 

Soil bulk density was determined according to the 

procedure outlined by Blake and Hartge (1986). 

Particle size was determined by the hydrometer 

method (Gee and Or, 2002). Total porosity (Tp) was 

determined from bulk density value with assumed 

particle density (dp) of 2.70 Mg cm-3 as follows; 

  Tp =100 [ 1-db/pd] --------equation 1 .  

where Tp= Total porosity, dp = bulk density,  pd= 

particle density. Aggregate stability was determined 

by the wet-sieving method  as described  by  Kemper 

and Rosenau (1986). 

Yield determination 

At maturity six maize plants were selected from each 

plot and tagged.   Maize cobs from the tagged plants 

were harvested, shelled, air dried  and the yield 

measured. 

2.4. Data Analysis 

Data collected from the study was analyzed using the 

general linear model of SAS software for Randomized 

Complete Block Design (SAS institute inc 1999). 

    RESULTS AND DISCUSSIONS 

 Initial properties of the soil and burnt cocnut  

husk . 

Analysis of initial soil sample showed that the texture 

was sandy clay (Table 1).  The soil available P mg kg-
1, K cmolkg-1 , total Na  and organic carbon (%)  

values were 4.6, 0.23, 0.14 and 1.00, respectively 

while burnt coconut husk (BCH)  had 50.1 mg kg-1  

available P, 0.16%  total N,  3.41  cmolkg-I  K, and 

14.65%  organic carbon. Table 1 also showed pH of 

3.80 and 8.25, respectively for soil and burnt coconut 

husk. According to the table burnt coconut husk had 

higher  nutrient content compared to the soil. 

 Effect tillage practices and burnt coconut husk  on 

soil bulk density (Mgm-3) 

 

Application of burnt coconut husk on tillage practices 

significantly decreased soil bulk density at 45 days 

after planting (DAP) relative to tillage practices alone 

.  At 45 DAP bulk density ranged between 1.38 and 

1.40 Mgm-3 in tillage practices alone and  1.36-1.37  

in  burnt coconut husk  amended tillage practices plots 

. The order of increase in bd was 

FT>RT>MT>RTBCH=FTBCH >MTBCH. At 90 

DAP tillage practices amended with burnt coconut 

husk had no significant effect on soil bd. Bulk density 

is a physical property of soil used to quantify soil 

compactness. High bulk density limits plant root 

growth. Mbah et al. (2023) reported decreased  bulk 

density  in plots amended with burnt rice husk dust 

compared to the control. Anikwe (2000) observed 

decreased soil bulk density in plots amended with 4.5 

and 6 t ha-1 of rice husk dust relative to the control. 

Observed bulk density values at 45 DAP were lower 

than those at 90 DAP. The difference in bd could be 

attributed to such factors as organic matter content, 

natural process of settling and structural collapse due 

to impact of rainfall in line with the observation of 

Mbagwu (1992). The result of this study corroborated 

those of Njoku and Mbah (2012) and Nnadi et 

al.(2019) when they used organic wastes as soil 

amendment. 

 Effect tillage practices and burnt coconut husk on 

soil  total porosity (Tp%) 

 

At 45 DAP amendment of tillage practices with 

coconut husk significantly increased the soil tp%  

relative to tillage practices alone (Table 3).  The order 

of increase in tp at 45 DAP was 

FT<RT<MT<FTBCH10=RTBCH10<MTBCH10. The 

highest value of 49-6% was observed in MBCH10  

amended plots. Application of BCH on tillage 

practices did not produce  significant effect on Tp at 

90 DAP.  Higher Tp values were observed at 45 

compared to 90 DAP and could be attributed to 

reduced soil compaction as a result of reduced bulk 

density ( Table 2).According to Njoku and Mbah 

(2012) organic materials have low densities and can 

improve soil porosity and make it less dense. 

Alburquerque et al.(2014) reported increase soil tp  in 

amended plots compared to the control when they 

used organic wastes as soil amendment. In a study  on 

changes in the properties of an ultisol amended with 

cow dung and its effect on okra yield , Egwu et al. 

(.2023) reported increased soil tp in cow dung 

amended plots relative to unamended plots. The result 

of this study is in line with those of Uguru et al . 

(2015) when they studied the effect of organic wastes 

on soil properties and castor oil yield in Abakaliki 

southeast  Nigeria. 

 

 Effect tillage practices and burnt coconut husk  on 

soil  aggregate stability (AS %) 
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Result of the study on table 4 showed that addition of 

burnt coconut husk significantly  increased soil 

aggregate stability compared to tillage practices alone 

at both 30 and 60 DAP. The highest AS value of 57 %  

at 35 DAP was observed in  MBCH10 . The value 57 

was 16%, 27%,33%, 4%  and  8% higher than the AS 

values for M,R,F, RBCH and FBCH, respectively.  

Aggregate stability was also  significantly affected at 

60 DAP in BCH tillage amended plots compared to 

tillage practices alone.  However, higher AS values 

were obtained at 45 compared to 60 DAP. The order 

of increase in AS at 60 DAP was 

MTBCH>RTBCH>FBCH>MT>RT>FT.  Soil 

organic matter is a soil physical property  used to 

measure the ability of soil aggregates to resist 

breaking apart when exposed to external forces such 

as erosion and tillage.  

The higher AS  observed in the BCH amended  tillage 

practice plots could be attributed to higher organic 

matter  content of  BCH (Table 1). According to 

Mbagwu  et al.(1991) organic matter from wastes 

bound smaller aggregates into larger ones which 

according to Harries et al.(1966) is essential for 

creation of good tilth. 

 In a study on the effect of burnt rice dust on soil 

properties Njoku et al. (2015) reported increased AS 

in amended plots relative to the control.  Nnabude and 

Mbagwu (1998) observed significance increased in 

AS when they studied the effect of burnt and fresh rice 

husk dust on soil properties. The  result of this study 

is in consistent with that of Nnadi et al.(2019) when 

they studied the effect of  tillage and burnt  rice husk  

on soil properties and yield of castor oil in Abakaliki  

south eastern Nigeria, 

  Effect tillage practices and burny coconut husk on 

yield of maize (Mgha-1) 

 

Table 5 showed significant increase in maize grain 

yield in tillage practices amended with BCH 

compared to tillage practices alone.  The highest 

maize grain yield (2.02  Mgha-1) was obtained in 

MTBCH10 while the lowest yield  (1.12 Mgha-1)  was 

observed in FT. The value 2.02   Mgha-1 was  20, 38, 

51, 5 and 15%  higher than maize grain yields in MT, 

RT, FT, RTBCH10 and  FTBCH10, respectively. The 

increase in maize grain yield observed in burnt 

coconut husk amended tillage practices could be 

attributed to its higher nutrient content (Table 1) and 

its improvement of soil physical properties. In a study 

on the effects of tillage practices and burnt rice husk 

Nnadi et al.(2019) reported increase castor oil yield in 

amended plots relative to tillage practices alone.  

Using cow dung as soil amendment Egwu  et al.(2023) 

reported increased okra yield in cow dung amended 

plots relative to the control. Njoku and Mbah (2012) 

observed increased maize grain yield in plots amended 

with burnt rice husk dust relative to the control. The 

result of this study is in consistent with that of Mbah 

et al.(2024) when they used burnt and decomposed 

rice husk as soil amendment. 

 

CONCLUSION AND RECOMMENDATION 

The result of this study showed that tillage practices 

amended with burnt coconut husk improved soil 

physical properties relative to tillage practices alone. 

The improvement in soil properties in the amended 

plots  led  to increased   maize grain yield compared 

to tillage practices alone.  Mound tillage amended 

with burnt coconut husk gave the highest  increase  in 

all the parameters  studied  including maize grain  

yield. The study recommended  the use of mound 

tillage amended with burnt coconut husk for crop 

production in the study area. 
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Table 1; Initial properties of the soil and burnt cocnut  husk . 

Parameter  Unit            Soil BCHD 

Sand  g/kg          746 - 

Silt g/kg            92  

Clay g/kg          162  

Texture Sandy clay    

Av.P mg/kg            4.60 50.10 

TN %            1.23 0.16 

OC  %           1.00 14.65 

PH            4.83 9.87 

Na Cmolkg-1           0.14 0.33 

Ca Cmolkg-1           4.80 8.60 

K 

Mg 

Cmolkg-1 

Cmolkg-1 

          0.23 

          2.80 

3.41 

5.10 
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Table 2: Effect tillage practices and coconut husk  on soil bulk density (Mgm-3) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Effect tillage practices and burnt coconut husk  on soil  total porosity (Tp%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4: Effect tillage practices and burnt coconut husk on soil  Aggregate stability (AS %) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2023 cropping 

Season 

 

Treatment 45 90 

MT 1.38 1.50 

RT 1.39 1.50 

FT 1.40 1.50 

MTBCH10 1.36 1.49 

RTBCH10 1.37 1.49 

FTBCH10 1.37 1.49 

FLSD(0.05)   

Amendment(A) 

Tillage(T) 

TXA 

021 

0.01 

0.002 

NS 

NS 

NS 

 2023 cropping 

Season 

 

Treatment                    45 90 

MT 48.8 44.4 

RT 48.5 44.4 

FT 48.1 44.4 

MTBCH10 49.6 44.8 

RTBCH10 

FTBCH10   

49.2 

49.2 

44.8 

44.8 

                                   

FLSD(0.05)   

Amendment(A) 

Tillage(T) 

TXA 

0.11 

0.03 

0.03 

NS 

NS 

NS 

 2023 cropping 

Season 

 

Treatment                    30 60 

MT 49 34 

RT 45 37 

FT 43 38 

MTBCH10 57 43 

RTBCH10 

FTBCH10   

55 

53 

42 

40 

                                   

FLSD(0.05)   

Amendment(A) 

Tillage(T) 

TXA 

1,21 

0.92 

0.11 

NS 

NS 

NS  
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Table 5: Effect tillage practices and burnt coconut husk  on grain yield of maize (Mgha-1) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Treatment                                     Yield 

MT                   1.68 

RT                  1.46 

FT                   1.34 

MTBCH10                   2,02 

RTBCH10 

FTBCH10   

                  1.92 

                  1.76 

                                  

FLSD(0.05)  

Amendment(A) 

Tillage(T) 

TXA 

 

 

                  0.32 

                 0.02 

                 0.01 


