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ABSTRACT 
Degradation is a serious problem affecting soil quality and crop yield. Integrated soil fertility 

management is an effective approach in improving soil productivity. Therefore, an 

experiment was conducted to evaluate the effects of animal manures and muriate of potash on 

selected soil properties, growth, and yield of cocoyam. An experiment was conducted at Akwa 

Ibom State University Teaching and Research Farm, Obio Akpa campus, Akwa Ibom state. 

Five fertilizer types namely goat manure, poultry manure, pig manure, rabbit manure and 

muriate of potash were laid out on a Randomized Complete Block Design (RCBD) with three 

replications. The results showed that application of different animal manures and muriate of 

potash significantly increased cocoyam growth parameters generally over control. 

Application of muriate of potash significantly increased cocoyam mean height. Effects of 

treatments on cocoyam height was in order muriate of potash > rabbit manure>poultry 

manure>goat manure>control > pig manure. Application of animal manures and muriate of 

potash also had significant effects on soil physical and chemical properties. From this 

research, application of animal manures and muriate of potash   improved cocoyam growth 

and yield parameters. Therefore, muriate of potash at 300 kg/ha, rabbit and goat manure at 

5t/ha are recommended for cocoyam cultivation in the study area. 
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1.0  INTRODUCTION 

Soils are primary resources for agricultural production, and improvement of their quality is 

essential for agriculture and environmental protection (USDA, 2021). Soil fertility 

maintenance is an important component of sustainable land management in soil and plant 

nutrition, use of organic manure has been classified as sustainable conservation technique in 

the tropics (Westerman and Bicudo, 2003). 

 

Decline in physical, chemical and biological properties affects soil aggregate stability, water 

holding capacity and organic matter status among others leading to loss in soil quality. Low 

organic matter is responsible for low productivity and poor crop yield (Makinde et 

al.,2011).However, in recent years, integrated soil fertility management (ISFM) has been 

advocated as an effective means for tropical soil quality improvement (Ayoola and  Makinde, 

2009). Its leads to healthy soils which are keys to sustainable agricultural production for 

management and conservation of soils under intensive cropping (Fening et al., 2011). 
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Furthermore, nutrient supply from organic materials can be complemented with inorganic 

fertilizer that will enhance fast release of nutrients for utilization by crops pending the release 

of nutrients from organic materials (Ayoola and Makinde, 2009). Cocoyam (Xanthosoma 

sagittifolium) is a starchy tuber crop that possesses high nutritional values with substantial 

vitamins, minerals and protein content (Lakudzala 2013). Cocoyam has more calories than 

potatoes, which comes mainly from complex carbohydrate known as amylase and 

amylopectin. However, the roots are very low in fats and protein, comparable to other 

tropical food sources like yam, cassava and potato (Eneji and Uzoukwu, 2012). 

 

Cocoyam has high quality phyto-nutrition profile comprising of dietary fibre, anti-oxidants 

and moderate proportion of minerals/vitamins (Ndon et al., 2003). It reduces blood pressure 

(Abbas et al., 2013), enhances vision, decreases the chances of anemia (iron deficiency) and 

boosts blood flow through the body (Falade and Okafor, 2013). Furthermore, Cocoyam 

consumption aids in lowering the chances of developing diabetes, due to regulation of insulin 

and glucose in the body (Niba, 2003). According to Niba (2003) cocoyam enhances learning 

by providing vitamin B to fight chronic stress and prevent memory loss.  

 

Understanding soil management and its effect on soil properties in particular, is important for 

erosion control, water infiltration and nutrient conservation (Franzlvbber, 2002). 

However, the impact of increased use of mineral fertilizers such as muriate of potash in soils 

has been high (Ojeniyi, 2010). Potassium is highly needed in cocoyam production. According 

to Rehm et al. (2002) and Lakudzala (2013), potassium (k) plays significant roles in the 

physiological processes of protein formation, transportation of water and nutrients, 

photosynthesis, utilization, stimulation of early growth and resistance of insects and diseases 

attack and promote microbial activities in the soil (Yawson et al., 2011). However research 

has revealed inconsistency in the amount of potassium for optimum performance on 

cocoyam. Furthermore, Ultisols in south eastern Nigeria are low in potassium and thus 

require potassium fertilization for good crop yields (Uwah et al., 2011). Sole use of organic 

manures to sustain cropping has been reported inadequate especially in the year of 

application (Ojeniyi, 2010). The need to increase production of cocoyam in the marginal soil 

using organic and inorganic fertilizers is important. This study was carried out to provide 

information on the effect of animal manures and muriate of potash on soil physico-chemical 

properties, growth and yield of cocoyam in Akwa Ibom State. 

 

2.0 MATERIALS AND METHODS 

2.1 Study Area 

The study was carried out at Akwa Ibom State University Teaching and Research Farm, Obio 

Akpa Campus in Oruk Anam Local Government Area, Akwa Ibom State, Nigeria. The study 

area is located between latitude 40501 and 40571N and longitude 70451 and 70551E. The 

climate of the area is marked by two seasons (wet and dry). Dry season spans between 

November to March, while the wet season spans between April and October. Annual 

temperature varies between 26oC to 28oC (Inyang, 1995) with annual rainfall range of 2250 

mm to 2500 mm (Anikwe et al., 2007). Solar radiation ranges from 60 mm to 75 mm/day, 

while relative humidity varies from 75 to 95%. Evapotranspiration ranges from 4.11mm to 

4.95 mm (Anikwe et al., 2007). The soils of this area are formed from coastal plain sands and 

are classified as Ultisols based on the USDA system of classification (Soil Survey Staff, 

1999). The native vegetation is a secondary forest of predominantly woody, shrubs and 

various grasses. 
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2.2 Land Preparation, Experimental Design and Planting 

The site was slashed and cleared of grasses. A total land area of (Length 10×9m2) was 

mapped out for the experiment. The field was divided into 3 blocks in which each block is 

being demarcated by path measured 1.5m2. The test crop was cocoyam (Xanthosoma 

saggitifolium red) obtained from National Root Crops Research Institute (NRCRI), Umudike, 

Abia State, Nigeria. The cocoyam corm weighing 150 g was planted per mound at 1m x 1m 

spacing using 50 cm as inter row spacing. A total number of 30 corms were planted in each 

block giving a plant population of 480 hectares.  

 

2.3 Soil Sampling and Analysis 

The experiment was laid out using Randomized Complete Block Design (RCBD) with three 

replications. A control and four animal manure treatment (Goat manure, Pig manure, Poultry 

manure and Rabbit manure) were applied at the rate of 5t/ha each and muriate of potash  at 

the rate of 300kg/ha, application was done at a distance of 5cm away from the base of plant 

stands in approximate plots.Three random soil samples were collected at 0-15 cm/plot using 

soil auger. The samples were bulked to give a total number of sixteen (16) soil samples. The 

samples were put in labeled sample bags, air-dried, and sieved through 2 mm sieve mesh and 

analyzed using standard laboratory procedures. 

 

Sub samples from the prepared samples were used for various laboratory analyses to 

determine relevant physical and chemical properties as follows; Soil pH in 1:2.5 Soil/water 

ratio using a pH meter (Udo et al., 2009). Organic carbon by Walkley black wet-oxidation 

method (Gee and Or, 2002), total nitrogen by Macro-Khedjahl method, available phosphorus 

using Bray P-1 method (Udo et al., 2009), exchangeable bases were extracted using IM NH4 

OAc Solution (Grossman and Reinseh, 2002), the concentration of Na and K were 

determined using the flame analyzer. The contents of Ca and Mg were determined using 

EDTA titration, exchangeable acidity was determined by extractions with KCl solution. The 

total acidity from the exchangeable hydrogen and aluminium were determined by titration as 

described by IITA (1979). Effective cation exchange capacity (ECEC), base saturation and 

cation exchange capacity were calculated using IITA summation method, which involves 

summation of exchangeable bases (TEB) and exchangeable acidity (TEA)as follows: 

 

BS = Ca + Mg + Na + K      x    100   - - - - - i 

       ECEC  

Where, BS  = Base Saturation (%) 

ECEC  = Effective cation exchange capacity 

Ca  =  Calcium 

Mg  =  Magnesium 

Na  =  Sodium 

 

Cation Exchange Capacity 

CEC = Mg + Ca + Na + K - - - - -  - - ii 
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2.4 Determination of Plant Parameters 

Growth parameters were measured by selecting six plants at random in each of the plots. The 

parameters were: plant height and was measured using measuring tape, numbers of leaves, 

was counted per plant, Tillering was measured by counting number of tillers per plant and 

leaf area was measured by multiplying length and breadth of the leaf. Meter rule was used to 

measure plant height from the base level to the tip of the last formed leaf. Germination 

percentage was taken at two weeks after planting. The plants were harvested seven months 

after planting. Six plants per plot were harvested to get the fresh corms weighted. The fresh 

corms were weighed in a scale and the average taken to give the corms weight per plants 

using Watson method. 

 

2.5 Data Analysis 

Soil and plant data collected were subjected to Analysis of Variance (ANOVA), using SAS 

while means were compared using Fisher’s least significant difference (FLSD) at 5% level of 

probability. 

 

3.0 RESULTS AND DISCUSSION  

The physico-chemical properties of the untreated soils are presented in Table 3.1. The soil 

was dominated by sand (92.50%) with low silt and clay fractions. Total nitrogen and organic 

matter were low (0.12% and 0.15%) respectively. The pH was slightly acidic (5.60%). The 

available phosphorus was above the critical value of 0.50 cmol/kg reported by (FAO 2011). 

ECEC was 13.79 cmol/kg quite below the critical value of 20cmol/kg regarded as suitable for 

crop production Chude et al; (2011). This suggests that the soil was low in fertility, 

consequently soil fertility management is required. The poor fertility status may be attributed 

to the nature and continuous cultivation over the years.  
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Table 3.1:  Initial Soil Physico-Chemical Properties Before Treatment Application  

Soil Properties Value 

Sand % 92.50 

Silt % 2.20 

Clay % 5.30 

Texture class Sand 

Chemical Properties  

pH(H2O) 5.60 

Organic matter (%) 1.97 

TN % 0.15 

P(mg/kg) 19.05 

Exchangeable Bases (Cmol/kg-1)  

Ca 2.40 

Mg 2.00 

K 0.09 

Na 0.15 

Exchangeable acidity 9.15 

ECEC (cmol/kg-1) 13.79 

BS (%) 33.65 

TN= Total Nitrogen, Ca =Calcium, Mg = Magnesium, K = Potassium, Na = Sodium, P = Phosphorus, 

ECEC = Effective Cation Exchange Capacity, BS = Base Saturation. 

 

Table 3.2: Particle size distribution as affected by treatments 

Treatment Sand Silt Clay Textural 

 gkg-1 gkg-1 gkg-1 Class 

Control 940 40 20 Sand 

Goat manure 886 14 10 Sand 

Pig manure 910 33 57 Sand 

Poultry manure 866 24 20 Sand 

Rabbit manure 926 14 60 Sand 

Muriate of potash 854 53 93 Sand 

 

Table 3.2 shows the particle size distribution of the studied site as affected by the various 

treatments. The textural class of the soils was sand. Sand content varied between 854g/kg – 

940g/kg, 14g/kg -53g/kg (silt) and 10-93g/kg (clay).  

 



O. E Udoh, et al.          AJAFS 5 (2021) 117-125  

122 
 

Table 3.3 shows the soil chemical properties as affected by the treatments. Results indicated 

that there were significant differences (P<0.05) in the chemical properties of the soil after 

cocoyam harvest. Soil pH values as obtained from the different fertilizer treatments were in 

the order pig manure (5.1)> goat manure (5.3)> poultry manure (5.8) >rabbit manure (5.9)> 

muriate of potash (6.0).  It has been established by author such as (Fening, Ewusi and  Safo 

(2011) that inorganic fertilizers have the tendency to increase soil acidity. Lower values of 

soil pH in animal manures treated plots could be attributed to slow rate of microbial 

decomposition of the nutrient to enhanced soil pH. It has been established that animal manure 

can improve soil organic matter (Franclucbbers, 2002). However, muriate of potash recorded 

the highest value over control. As a result of increase in organic matter. There was a 

reduction in soil total nitrogen across all the treated soils, this could be attributed to excessive 

rainfall during the period of the experiment that sealed up the pore space in the study area. 

 

Application of different animal manures and muriate of potash significantly improved soil 

available P. The highest soil available P was observed in muriate of potash treated plot (21.65 

mg kg-1) followed by rabbit manure (20.59 mg kg-1), poultry manure (17.86 mg kg-1), pig 

manure (13.37 mg kg-1) and goat manure (12.74 mg kg-1). Application of animal manures and 

muriate of potash significantly affected effective cation exchange capacity. Muriate of potash 

recorded the highest value of 11.87 cmol/kg, followed by rabbit manure (11.11 cmol/kg), 

poultry manure (10.38 cmol/kg), pig manure (8.87 cmol/kg) and goat manure (8.93 cmol/kg) 

over control (7.34 cmol gkg-1). However Ojeniyi (2010) reported that muriate of potash 

contains large amount of nitrogen and significant concentration of basic cations such as Mg, 

Ca, Na, and K which are essential nutrients for plant growth and development.  

 

Table 3.3: Effect of Application of animal manures and muriate of potash on selected 

soil chemical properties at harvest 

Treatment pH OM TN AV.P K Ca Mg Na ECEC 

  % mg kg-1 cmolgkg-1 cmolgkg-1 

Control 5.0 1.83 0.55 9.23 0.58 4.1 2.10 0.56 7.34 

Goat manure 5.3 2.00 0.11 12.74 0.86 5.12 2.35 0.65 8093 

Pig manure 5.1 1.89 0.12 13.37 1.02 5.04 2.16 0.65 8.87 

Poultry manure 5.8 2.03 0.13 17.86 1.91 5.18 2.62 0.67 10.38 

Rabbit manure 5.9 2.34 0.15 20.59 1.84 5.85 2.73 0.69 11.11 

Muriate of potash 6.0 2.47 0.17 21.65 2.16 6.2 2.79 0.72 11.87 

LSD (P<0.05) 2.10 2.31 0.34 0.96 0.56 2.60 1.16 1.78 0.34 
LSD = Least Significant Difference, OM = Organic matter, TN = Total Nitrogen, AV.P = Available Phosphorus, 

Exchangeable K = Potassium, Ca = Calcium, Mg = Magnesium, Na = Sodium, ECEC = Effective Cation Exchange 

Capacity, BS = Base Saturation, EC = Exchangeable acidity. 

 

The result of effects of animal manures and muriate of potash application on growth of 

cocoyam as presented in Table 3.4 revealed that all the treatments have significant (P<0.05) 

effects on plant height when compared with control. Muriate of potash produced the best 

results in cocoyam height. Effect of animal manures and muriate of potash application on leaf 

area index shows significant increase in the order of muriate of potash> goat manure > rabbit 

manure > control >pig manure indicating that the application of pig manure reduces leaf area 

index of cocoyam. The result of effects of animal manures and muriate of potash application 

on number of leaves showed that muriate of potash produced the highest number of leaves, 
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followed by goat manure while pig manure reduces the number of leaves generally at all 

stages of collection.  

 

Table 3.4: Effect of animal manures and muriate of potash on growth parameters of 

cocoyam 

Treatment 
Plant Height 

(cm) 

Tillering 

No. 

Leaf Area 

Index (cm2) 

Number of 

Leaves 

Control 26.5 1 605.0 7 

Goat manure 34.3 2 515.3 7 

Pig manure 23.1 1 53.0 7 

Poultry manure 34.8 2 59.9 6 

Rabbit manure 37.7 3 562.3 7 

Muriate of potash 43.8 4 657.3 8 

LSD (P<0.05) 4.83 1.81 197.12 0.69 

This was statistically different at (p<0.05). 

The effect of animal manures on cocoyam yield parameters is shown in Table 5. From the 

results, it was observed that muriate of potash  gave the highest total yield of 886.0kg/ha 

followed by Rabbit manure 569.8 kg/ha and poultry manure 549.9 kg/ha as compared with 

the control. 

 

Table 3.5: Mean value of cocoyam yield parameters as affected by animal manures and 

muriate of potash 

Treatments 
Cormel 

Girth 

Cormel 

Length 

Number 

of Cormel 

Corm 

Weight 

Cormel 

Weight 

Total 

Yield 

 cm cm cm kg kg kg 

Control 13.0 7.6 5 230.0 230 460 

Goat manure 12.3 8.0 4 243.3 226.6 469.9 

Pig manure 11.0 66 5 233.6 203.3 436.9 

Poultry manure 13.6 11.0 5 296.6 253.3 549.9 

Rabbit manure 11.0 13.5 7 266.6 303.2 569.8 

Muriate of Potash 14.3 12.6 10 460.0 426.0 886.0 

LSD (P<0.05) 4.14 2.25 2.25 108.92 2.21 3.21 

 

CONCLUSION 

The study revealed that animal manures and muriate of potash application significantly 

(P<0.05) influenced the physical and chemical proportion of the soil and cocoyam 

performance. Nutrient uptake, corm and cormel yield as well as other performance 

parameters of cocoyam were found at the peak the study, when animal manures and muriate 

of potash were applied. It was shown that plot under muriate of potash   application 

performed best, followed by rabbit manure, goat manure, poultry manure and pig manure. 

Proper application of these manures will improve soil fertility status, cocoyam growth and 

yield. 
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