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 This experiment was conducted at the Teaching and Research Farm, Faculty of 
Agriculture, University of Abuja to compare the efficacy of different rates of 
cow dung (CD) manure on production of Okra and its influence on the soil 
physicochemical properties. Five rates of manure (0, 5, 10, 15, 20 tons ha-1) 
were used for the trial and replicated thrice and applied 2 weeks prior to sowing 
for composting. Growth and yield parameters were assessed from 1 to 14 
Weeks after Planting (WAP) on number of leaves per plant, plant height, leave 
area and number of fruits. All the data were subjected to Analysis of Variance 
(ANOVA) using the SPSS version 18. Means were separated using the Duncan 
Multiple Range Test (DMRT) at P<0.05 and also, the soil physicochemical 
characteristics of the soil before and after the experiment were done. Results 
obtained from the soil analysis after cropping showed improvement in the soil 
physicochemical properties in terms of values of nutrients elements, increased 
soil pH and organic matter as influenced with the addition of CD. The growth 
response of Okra at the vegetative stage showed no significant difference 
(P>0.05) despite the addition of CD, but significantly different fruiting was 
established with the different doses of CD application. 0 ton ha-1 CD had the 
least number of fruits (11.87) while the 20 tons ha-1 CD recorded the best 
vegetative growth and fruit (25.37) production. The establishment of 
significantly higher growth and yield of Okra in the trial with 20 tons ha-1 CD 
can be associated with the efficacy and better nutrient recycling of CD and its 
long residual effect on soil in the FCT, Abuja and as well its low cost compared 
with the mineral fertilizers, make this rate of CD an option that can be adopted 
for commercial Okra production in the region. 
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INTRODUCTION 

 
Soil fertility maintenance is very essential in 

achieving and maintaining high crop yields over a period 
of time but due to the decline in soil fertility which is a 
major production constraint in Africa, especially in 
Nigeria, it is becoming increasingly critical to secure 
sustainable soil productivity. Intensification of crop 
production, deforestation and soil erosion are the main 
factors affecting soil fertility (Sanchez et al., 1997; 
Vanlauwe, 2000). Therefore there is need to apply 
fertilizers to maintain soil fertility.  

Fertilizer is an important input that contributes to 
crop production. Improved soil fertility through the 

application of fertilizers is an essential factor enabling the 
World to feed the billions of people that are added to its 
population (Brady and Weil, 2004). Fertilizer can either 
be organic or inorganic. Of note is the fact that organic 
fertilizers, particularly animal manures, crop residues, 
green manure and composts, were practically the only 
source of nutrients for crop production prior to the advent 
of the present coveted inorganic fertilizers. 

The recent continuous use of mineral fertilizers 
creates potential polluting effects in the environment (Oad 
et al., 2004) and also resulted in depletion of soil organic 
matter (Madeley, 1990) and consequently, leading to 
reduction in crop yield and serious degradation and 
decline in soil productivity (Adediran et al., 2004) while 
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the use of organic fertilizer in agriculture preserves the 
ecosystem in the sense that fertility is usually maintained 
and there is also improvement in the physical and 
biological properties of the soils. Despite the miscon-
ceptions about organic fertilizers such as harbouring of 
pest and disease organisms, bulkiness, which demand 
large storage space and high transportation and labour 
cost (Somani and Totawat, 1996) the practice remained 
eco-friendly and leave no residues in crop and soil.  

Furthermore, the constrains of unavailability of the 
right type of inorganic fertilizers at the right time, high 
cost, lack of technical know-how and lack of access to 
credit (Chude, 1999) necessitated the adoption of organic 
manure in growing of crop in Nigeria. This is evident with 
the diverted attention of soil scientists towards making use 
of organic materials (both organic manures as well as 
organic wastes) for improving the physical properties of 
soils that allow profitable crop production (Somani and 
Totawat, 1996). 

Okra is an important soup condiment in Nigeria and it 
forms part of the Nigerian curry dishes. It is rich in 
vitamins, minerals and has several medicinal values as 
well (Seran et al., 2010). The effect of organic fertilizer in 
crop production particularly in Okra production cannot be 
over-emphasized. Okra responds well to fertilizer 
application (Babatola, 2006). Okra requires nutrients such 
as nitrogen (N), phosphorus (P), potassium (K), calcium 
(Ca), sodium (Na) and sulphur (S) for fertility 
maintenance and crop production. These nutrients are 
specific in function and must be supplied to plants at the 
right time and at the right quantity. Lack of sufficient 
amounts of these nutrients result in poor performance of 
the crop with growth being affected resulting to low yield 
(Shukla and Naik, 1993). The use of organic manure 
especially poultry dropping and ruminant dung for crop 
production has helped to improve agricultural practice in 
West Africa countries. Organic manure helps to improve 
the physical condition of soil and play vital role as a major 
contributor of plant nutrients. It also acts as a store house 
for Cation Exchange Capacity and as a buffering agent 
against undesirable pH fluctuation (Eifediyi and Remison, 
2010). 

Cow dung and poultry manure are mostly used by 
farmers who engage in mixed farming so, in effect, there 
is no or little waste generated. Organic manure when 
efficiently and effectively used ensures sustainable crop 
productivity by immobilizing nutrients that are susceptible 
to leaching (Abou El-Magd et al., 2006) and as well 
attracts low cost (Bayu et al., 2006). The nutrients 
contained in organic manures are released more slowly 
and are stored for a longer time in the soil, thereby 
ensuring a long residual effect (Makinde and Ayoola, 
2008), supporting better root development, leading to 
higher crop yields (Abou El-Magd et al., 2005). In addition, 
the long term use of cow-dung increased aggregate 
stability, pore space, bulk density and available water 
range (Vanlauwe, 2001). It also improves soil fertility by 
activating soil microbial biomass (Ayuso et al., 1996) and 
sustains cropping system through better nutrient recycling 
(El-Shakweer et al., 1998). It also provides a source of 
necessary macro and micro nutrients in available forms, 
thereby improving the physical and biological properties 
of the soil (Abou El-Magd et al., 2006).  

Emphasis is now placed on the use of organic 
manures instead of inorganic sources of nutrients because 
of the need to take pure foods devoid of chemical 
elements that are easily absorbed from inorganic sources 
of nutrients. Using inorganic fertilizers in lowland areas 
may also increase dangers of underground water pollution 
and also the high cost of mineral fertilizer makes it 
difficult for farmers to adopt it in boosting their vegetable 
yields. The import of the use of cow dung at boosting 
Okra production necessitated this study which is tailored 
at identifying the best rate of cow dung that can be 
adopted for eco-friendly and high yielding Okra farming 
in the Federal Capital Territory (FCT), Nigeria. 

 
MATERIALS AND METHODS 

 
Materials  

The materials used were sensitive weighing balance, 
soil samples, tags, polythene bags, brown envelopes, 
fertilizers, soil auger and Okra seeds. 
 
Location 

The experiment was conducted at the Teaching and 
Research farm, of Abuja. The area falls geographically 
within Latitude 08o 59' N and longitude 07o 10' E. The soil 
is well drained sandy-loam of Alfisols developed over 
undifferentiated basement complex. The landscape is 
relatively undulating with short slope length, slope 
gradient of 10-20%; oriented southwards and northwards. 
 
Climate and Vegetation 

The climate of the area is characterized as moderate 
to high rainfall with a temperature of about 28-32 °C. The 
rainfall is between 1100 mm - 1800 mm per annum with 
abundant sunshine. The vegetation of the area is 
characterized with wood land, grass and shrubs; it is a 
Southern Guinea Savanna. 
 
Methodology 
Land Preparation   

The land was first cleared with a tractor and ploughed 
using a disc plough to till the ground, after which the 
experimental plots were marked out with an area of 3 m 
by 4 m (12 m2), 1m between plots and 50 cm inter-row 
spacing. Soil samples were taken from depth 0-30 cm 
using an auger randomly and this was taken to the 
laboratory for analysis. Thereafter six seed beds were 
raised on experimental field and replicated three times, 
giving a total of (15) fifteen plots. 
 
Collection and Composting of Cow Manure 

Four rates of manure (0, 5, 10, 15, 20, tons ha-1) were 
collected from the University of Abuja Animal Farm 
Section. The manure (cow dung) were then incorporated 
into the experimental plot randomly without bias and 
replicated three (3) times, 2 weeks prior to sowing for 
composting. The design is a Randomized Complete Block 
Design (RCBD). 
 
Sowing 

Okra seeds were sown directly into the soil using 
three seeds per hole with a spacing of 45 cm intra row and 
65 cm inter row. After two (2) weeks, they were thinned 
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to 2 seeds per stand. On each bed a total of 20 (twenty) 
stands germinated giving the number obtainable plant 
population of 360 stands per hectare. The Okra started 
fruiting about 60 days after planting, producing large 
flowers with pale yellow colour and was fairly 
ornamental. Each flower blooms for only one day and 
eventually forms one Okra pod. 
 
Data collection and analysis 

Growth parameters were assessed from 1 to 14 WAP 
on number of leaves, plant height, leave area, and number 
of fruits (yield). At maturity, the total pods per plots were 
recorded. These sampling periods covered the active 
vegetative development, anthesis and physiological 
maturity in Okra. Five plants were tagged randomly per 
plot for data collection. Data collected include: 
establishment count, number of leaves per plant, leaf area, 
plant height and number of fruit per plant. All the data 
were subjected to Analysis of Variance (ANOVA) in the 
SPSS version 18. Means were separated using the Duncan 
Multiple Range Test (DMRT) at P<0.05.  
 
Soil sample preparation 

All samples collected before and after harvest for 
routine analysis were carefully labeled for identification 
and transported to a store room where the samples were 
air dried at room temperature. The air dried samples were 
then crushed using a mortar and sieved using a 2.00 mm 
diameter sieve. All materials that passed through the 2.00 
mm sieve was considered as soil and were therefore 
carefully collected, labeled and coded before taking it to 
the laboratory for routine analysis. 
 
Laboratory Analysis 
Particle size distribution determination 

The particle size distribution was carried out using 
the standard hydrometer method as described by Gee and 
Bauder (1986). The sand, silt and clay fractions were 
dispersed using sodium hexametaphosphate solution as 
dispersant. The textural class was obtained using the 
International Soil Textural Triangle.  
 
Determination of Soil pH 

Soil pH was determined potentiometrically both in 
0.01M CaCl2 and water suspension in a soil/solution ratio 
of 1:2.5 using a glass electrode pH meter (McLean, 1982).  
 
Soil available phosphorus  

Available P was extracted by Bray 1 method (Bray 
and Kurtz 1945; Anderson and Ingram, 1989). The 
concentration of phosphorus in the extract was 
colorimetrically determined using a Spectrophotometer. 
 
Soil total nitrogen  

Total N was determined by the micro-Kjeldahl 
distillation procedure (Bremner and Molvaney, 1987). 

   
Soil Exchangeable Bases (CEC) 

Exchangeable bases were extracted with 1N 
NH4OAC buffered at pH 7 (Kundsen et al., 1982). 
Sodium (Na+) and potassium (K+) in the extract were 
determined by flame emission photometer, while calcium 
(Ca2+) and magnesium (Mg2+) were determined by the 
Atomic Absorption Spectrometer (AAS). 

Table 1: Pre-trial Soil physicochemical properties and nutrient 
element  

S/No Soil Properties  
1 Clay  10% 
2 Silt 16% 
3 Sand 74%
4 Textural Class Sandy-loam 
5 pH (H20) 5.80 
6 EC (dsm) 0.15 
7 Organic carbon (%) 0.87 
8 Total Nitrogen (%) 0.18 
9 Available Phosphorous (mgkg-1) 12.25 
Exchangeable Cations (cmolkg-1) 
1 Ca 3.20 
2 Mg 0.64 
3 K 0.23 
4 Na 0.07 
5 H+Al 0.20 
6 CEC 6.30 

 
Determination of organic carbon 

Organic carbon was determined by the dichromate 
wet oxidation method of Walkey Black as described by 
Juo (1979) and Nelson and Sommers (1982). 

 
RESULTS AND DISCUSSION 

 
Table 1 show the physicochemical and nutrient 

element content (N, P, Ca, Mg, Na, H and Al) of the soil 
of the field used for this experiment. The soil is sandy 
loam with10%, 16% and 74% clay, silt and sand 
respectively. The pH (H20) was 5.80 while the EC (dsm) 
was 0.15 and also exhibited Organic carbon and Total N 
of 0.89% and 0.18% respectively while the available 
phosphorous was 12.25mgkg-1. The exchangeable cations 
on the other hand ranged between 0.07 and 6.30 Cmolkg-

1. The physicochemical and nutrient composition of the 
field fell within the range proffered in earlier reports 
(Aduayi et al., 2002) while the deficiencies of N, P and K 
in the soil confirmed the previous assertion of low level of 
these elements in the Guinea savannah region of Nigeria 
(Enwezor et al., 1990; Aduayi et al., 2002; Upendra et al., 
2003). The soil based on its pH is slightly acidic and 
exhibits the characteristics that can be deduced to the 
range of acidity proffer for the different soils of Guinea 
savannah origin. This assertion confirms the acidity of 
soils in this belt of Nigeria (Agbenin, 2003).  

The soil physicochemical properties after cropping 
(Table 2) shows that the particle size distribution 
corrected (20%) of clay ranged between 10% and 12% in 
soils fertilized with Cow dung manure. Also, the silt 
composition of the soil ranged between 10% in 0, 5 and 
10 tons ha-1 and 12% in 15 and 20 tons ha-1 CD while the 
sand distribution was 78% consecutively in all the 
different levels of cow dung applied. All the soil samples 
analyzed from the different plots are classified as sandy 
loam in terms of texture. 

Also, the pH (H2O) was between 5.97 and 6.26 in 15 
tons ha-1 CD and 20 tons ha-1 respectively. The 0.01M 
CaCl of the soils varied between 5.54 and 5.85 in 0 ton ha-

1 CD and 20 tons ha-1. The highest organic carbon 
(0.90%) was established in 20 tons ha-1 CD while the 
lowest occurred in treatment with 10 tons ha-1 CD. The 
total N varied between 0.140 and 0.175 while the highest
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Table 2: University of abuja teaching and research farm soil physicochemical characteristic after cropping 
Rates of  
organic manure 

Particle size distribution 
corrected (20%) 

pH ratio 1:2.5 % Ppm C mol/kg 

Clay Silt Sand Textural 
class 

H2O 0.01M 
CaCl 

Organic
carbon

Total 
N 

Available
P 

Ca Mg K Na H+Al CEC 

0 tonha-1 Cd 12 10 78 Sandy loam 6.03 5.54 0.60 0.140 1.75 5.0 1.84 0.17 0.61 0.60 11.20
5 tons ha-1 Cd 12 10 78 Sandy loam 6.13 5.64 0.64 0.140 5.25 6.0 2.34 0.27 0.70 0.40 13.80 
10 tons ha-1 Cd 10 12 78 Sandy loam 6.20 5.67 0.42 0.175 8.75 4.8 0.68 0.17 0.59 0.40 9.80 
15 tons ha-1 Cd 12 10 78 Sandy loam 5.97 5.77 0.72 0.140 21.0 6.4 2.06 0.33 0.63 0.40 11.4 
20 tons ha-1 Cd 10 12 78 Sandy loam 6.26 5.85 0.90 0.175 33.25 6.6 2.44 0.45 0.64 0.20 14.7 
 
Table 3: Comparison of the influence of different rates of cow dung on growth parameters of Okra (Abelmoschus esculentus L. 
Moench) at vegetative stage in FCT Abuja 

Fertilizer Plant height (cm) Number of leaves Leave Area Index (cm2) 
0kg cow dung 52.29 22.91 906.46 
5kg cow dung 63.12 28.99 933.25 
10kg cow dung 70.11 26.62 1006.55 
15kg cow dung 76.19 29.71 1093.76 
20kg cow dung 90.47 35.06 1339.51 
Level Significance NS NS NS 

All means are not significantly different (P<0.05). 
 

Table 4: Comparison of growth parameters at fruiting stage of Abelmoschus esculentus L. Moench in FCT Abuja 
Fertilizer Plant height (cm) Number of leaves Leave Area Index (cm2) Number of fruit 
0kg cow dung 90.93b 38.75c 1841.82 11.87c 
5kg cow dung 110.25ab 51.93b 1889.27 17.38b 
10kg cow dung 126.93ab 47.60ab 1905.27 17.95b 
15kg cow dung 136.18ab 52.27b 2221.85 18.43b 
20kg cow dung 166.63a 62.43a 2668.07 25.37a 
Level of significance * * NS * 

All means with same alphabet in the superscripts are not significantly different (P<0.05) from each other. 
 
Table 5: Correlation of the growth parameters of okra with the different rates of cow dung 

 Fertilizer Plant height No of Leaves Leaf Area Index Number of fruit 
Fertilizer 1     
Plant Height 0.137 1    
Number of Leaves 0.175 0.083 1
Leaf Area Index 0.095 0.778** 0.010 1  
Number of fruits 0.286 0.356* 0.594** 0.354* 1 

*. Correlation is significant at the 0.05 level (2-tailed); **. Correlation is significant at the 0.01 level (2-tailed). 
 
available phosphorous (33.25 mgkg-1), Ca (6.6 Cmolkg-1), 
Mg (2.44 Cmolkg -1) and K (0.45 Cmolkg-1) was 
established in the 20 tons ha-1 CD treated soil. The 
highest Na (0.70 C mol kg-1) was recorded at 5 tons ha-1 
CD while the highest H+Al (0.60) and CEC (14.7) were 
established at 0 ton ha-1 CD and 20 tons ha-1 treated fields 
respectively. 

The improvement observed in the soil 
physicochemical properties as a result of application of 
cow dung manure reflects the need for the utilization of 
the manure in the growing of Okra in the area. The 
increase in N, P, K, Mg as a result of the introduction of 
20 tonha-1 CD cow dung were in line with the 
improvement in soil quality earlier confirmed with the 
utilization of poultry manure (Akande et al., 2005). 

Table 3 below shows the comparison of the growth 
response of okra to the vegetative stage to the different 
rate of cow dung manure applied. No significant 
difference (P>0.05) was established in the plant height, 
number of leaves and leave area index. The plant height, 
ranges between 52.29 and 90.49, while the number of 
leaves ranges between 906.46 and 1339.51 in treatments 
with 0 and 20 tons ha-1 CD manure respectively. The use 
of the manure at different rates in this trial, gave no 
significant difference i.e. 0 tons ha-1 conforms to the 

positivity of the performance of Okra to different types of 
fertilizers at the vegetative growth (National Research 
Council, 2006; Katung, 2007; Sanwal et al., 2007). 

The response of Okra to the different rates of cow 
dung manure shows significant differences (P<0.05) 
among the measured variables (Table 4).  The shortest 
plant (90.93 cm) was observed at the treatment without 
manure application i.e. 0 ton ha-1 CD while the tallest 
plant occurred in plants grown with the 20 tons ha-1 CD 
and as well have the highest number of leaves (62.43) and 
leaf area index (2668.07). In addition, the crops grown 
with the 20 tons ha-1 CD recorded significantly higher 
yield (25.37) which was obtained in terms of number of 
fruits while the lowest yield was established at 0 ton ha-1 
CD (11.87) respectively. 

The adoption of the use of these different levels cow 
dung manure for the growth of Okra in this research 
shows the possibility of growth of okra with the different 
rates of fertilizers confirms the need for the utilization of 
organic (cow dung) fertilizers for okra cultivation in the 
Federal Capital Territory in order to achieve high yield 
and return on investment. The establishment significant 
difference in the growth performance and yield of okra in 
this research, established that 20 tons ha-1 CD treatment, 
gave the highest yield and the best growth which agrees 
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with the earlier reports of successful influence of organic 
fertilizer on yield of okra (Kang and Juo, 1980; Ojeniyi, 
2000). Also, the highly significant yield obtained from 20 
tons ha-1 CD treatment can be associated with the efficacy 
and better nutrient recycling of poultry manure and long 
residual effect on crop (El Sharween et al., 1998; Makinde 
and Ayoola, 2008) as well as high productivity in terms of 
yield (Abou El-magd et al., 2005; 2006). Another 
important factor that favours the adoption of the cow dung 
is its low cost compared with the cost of inorganic 
fertilizers. 

However, the lower growth performance and yield 
recorded on okra grown with 0 ton ha-1 CD compared with 
the other plots with different rates of cow dung higher 
than 0 ton ha-1 (zero) shows the efficient release of 
nutrients elements to okra grown with cow dung. This 
finding conforms to the remark of promising prospects in 
the adoption of organic fertilizer for cultivation of crops in 
Nigeria (Akande et al., 2005; Bayu et al., 2006). 

Table 5 shows the correlation of the growth variables 
of okra under different levels of organic (cow dung) 
fertilizer applications. Significantly higher correlation was 
established between plant height and leaf area index 
(0.778) and number of fruits and number of leaves (0.594) 
(P<0.01) while lower significant correlation was 
established between number of fruits and plant height 
(0.356) and leaf area index (0.354). 
 
Conclusion 

The established significant higher growth and yield of 
Okra in the treatment with 20 ton ha-1 CD can be 
associated with the efficacy and better nutrient recycling 
of cow dung, its long residual effect on soil and low cost 
which translates to high yield of Okra in the FCT, Abuja. 
This shows that this rate of cow dung can be adopted for 
commercial growth of Okra in the region. Another 
important factor that favours the adoption of the cow dung 
is its low cost compared with the cost of inorganic 
fertilizers. 
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