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ABSTRACT 
 
 Okra fruit production can be alternatively supported with application of organic manures, to reduce the use 
of chemical fertilizers. Experiments were conducted to assess the growth and yield of okra (Variety: NH47-4) 
with cowdung (CD) and poultry manure (PM) applications at 0, 5, 10, 15 and 20 t ha-1. The experiments were of 
Randomised Complete Block Design with four replicates. The manures were applied at land preparation, 4 
weeks before planting. Plant heights were generally lower from 4 – 8 weeks after planting (WAP) with cowdung 
(CD) application. Plant heights with poultry manure (PM) were similar with the unfertilized plants at 6 and 8 
WAP. Plants were generally taller at 6 and 8 WAP with PM than CD. Application of 20 t ha-1 gave the tallest 
plants of 34 cm with CD and 83 cm with PM at 8 WAP. Plant stem girths were all similar at 2 WAP with both 
manures. They were generally higher with PM relative to CD. At 8 WAP, 20 t ha-1 gave the highest of 9 mm 
with CD and 24 mm with PM applications. Average number of leaves per plant at 8 WAP were all similar with 
PM, ranging from 10.2 to 13.7. With CD, 15 and 20 t ha-1 applications had the highest average of 8.3 leaves 
which were significantly higher than from either 10 or 5 t ha-1 that had average of 8.1 and 7.9 leaves per plant, 
respectively. Okra pod yields were lower with PM relative to CD. 10 t ha-1 PM gave the highest yield of 640 kg 
ha-1 while the highest of 1297 kg ha-1, with 15 t ha-1 was got with CD. Poultry manure supports more of 
vegetative growth of okra while cowdung gives higher fruit yields. 
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Introduction 
 
 Soil fertility maintenance is very essential in achieving and maintaining high crop yields over a period of 
time. There is need to apply fertilizers to maintain soil fertility. Fertilizer is an important input that contributes 
to crop production. It increases the productivity of the soil for plant growth and improves the quantity and 
quality of produce. Fertilizer can either be organic or inorganic. Before the introduction of inorganic fertilizers, 
organic fertilizers, particularly animal manures, crop residues, green manure and composts, were practically the 
only source of nutrients for crop production. Apart from the economic cost, the use of chemical fertilizers under 
continuous cultivation in the tropics is not adequate to sustain crop yield. Their continuous application has been 
found to deplete 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). Organic fertilizers, including 
farmyard manure, sheep manure and poultry manure may be used in crop production as a substitute for the 
chemical fertilizers. Worldwide, there is growing interest in the use of organic manures due to health 
considerations. Economic premiums for certified organic grains have been driving many transition decisions 
related to organic farming (Delate and Camberdella, 2004). Continuous use of fertilizers creates potential 
polluting effects in the environment (Oad et al, 2004). Synthesis of chemical fertilizers consumes a large 
amount of energy and money. However, organic farming seems to be a possible solution for these situations 
(Prabu et al., 2003). 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]. 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). Organic farming in agriculture preserves the ecosystem. It does not involve the use 
of harmful chemicals and fertilizers. Rather, symbiotic life-forms are cultured, ensuring weed and pest control 
and optimal soil biological activity, which maintain fertility. 
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 Poultry manure is an excellent organic fertilizer, as it contains high nitrogen, phosphorus, potassium and 
other essential nutrients. In contrast to chemical fertilizer, it adds organic matter to soil which improves soil 
structures, nutrient retention, aeration, soil moisture holding capacity and water infiltration (Deksissa et al., 
2008). It was also indicated that poultry manure more readily supplies P to plants than other organic manure 
sources (Garg and Bahla, 2008). Cowdung is generated in large quantities from cattle farms. They also contain 
nutrients that can be utilized in crop production.  
 Okra (Abelmoschus esculentus L. Moench) is a fast growing common annual vegetable widely consumed in 
Africa. It is a potential oil and protein fruit vegetable crop which also has an exporting value. 
 This study was conducted to compare the growth and yield of okra with poultry manure and with cowdung 
and to determine the optimum level for optimum plant growth and fruit yield of okra. 
 
Materials and Methods 
 
 Field experiments were conducted in the rain forest vegetation zone of South- western Nigeria to assess the 
growth and yield of okra with Cowdung and Poultry manure during the 2006 and 2007 cropping seasons. Total 
annual rainfall was 1528 mm in 2006 and 1224 mm in 2007. The soil of the experimental site was a Plinthic 
Luvisol that had been under cultivation with arable crops for 3 years prior the establishment of the trial. The site 
was manually cleared and mechanically ploughed and harrowed. Ten core soil samples were taken from top 20 
cm. These were bulked to have a composite sample which was analysed for chemical and physical properties. 
The sample was air dried, crushed and passed through a 2mm sieve. Afterwards, routine analyses were carried 
out following IITA procedures (1979). Soil pH was determined in distilled water at 1:1 soil to water ratio, using 
electrometric method. Total N was determined by the micro- kjedahl digestion method and soil organic carbon 
content determined by the dichromate oxidation procedure (Walkley and Black, 1934). Percentage Organic 
Matter was derived by multiplying % organic carbon by Broadbent’s factor of 1.72 (Broadbent, 1953). 
Available P was determined by the Bray’s P1 test, using 0.03 NH4F in 0.02N HCl as extractant and measuring 
the extracted P colorimerically at 660nm by the molybdenum blue method (Bray and Kurtz; 1945). 
Exchangeable bases were determined by extraction with neutral normal NH4OAC at soil: solution ratio, 1:10. 
Extraction of exchangeable bases (Na, Ca, Mg and K) was done using 1N ammonium acetate pH 7.0 and 
measured in flame photometer. Magnesium was determined by atomic absorption spectrophotometry.  Soil 
particle size distribution was determined by Bouyoucos hydrometer method (Bouyoucos 1962), with sodium 
hexametaphosphate (Calgon) as the dispersing agent.  The soil had a pH (H2O) of 6.4; 0.74% Organic Carbon; 
1.28% Organic Matter and 0.07% Total Nitrogen (Table 1). A sample each, of the Cowdung and the Poultry 
manure was also taken for chemical analysis (Table 1).  
 Seeds of okra variety: NH 47-4 were sown. The experiment was arranged in a Randomised Complete Block 
Design (RCBD) with four replicates. Plot size was 3.0 x 3.6 m, with 1 m margin round each plot. Stale manures 
that had been deposited for more than 30 days were incorporated into the soil at land preparation, 4 weeks 
before planting. Poultry manure and Cowdung were applied separately at: 0; 5; 10; 15 and 20 tons ha-1. Okra 
was established at 90 x 30 cm. Plants were maintained by manual weeding at 4 weeks after planting (WAP), 
with rouging of some plots at 7 WAP. Application of  KarateR (lambda-cyhalothrin 2.5 EC) at 1 litre / ha was 
done at 6 and 8 WAP to control infestation of beetles. 
 Data on growth and yield were taken from 4 tagged plants per plot. Data on average plant height; average 
stem girth and average number of leaves per plant were taken fortnightly, from 2WAP to 8 WAP to assess plant 
growth. Cumulative pod yield over 4 harvestings at 5 days interval was used to assess fruit yield. Data were 
subjected to Analysis of Variance (ANOVA). Significantly different mean values were separated, using the 
Duncan’s Multiple Range Test (DMRT) at 5% significant level. 
 
Table 1: Pre-cropping soil and manure properties. 

 Soil Cowdung Poultry Manure 
pH(H2O) 6.4 6.6 6.4 
Total N 1.65 % 2.21% 1.92 % 
Available P 9.8 ppm 0.10 % 1.84 % 
Exchangeable K 0.35 cmol kg-1 2.65 % 2.30 % 
Exchangeable Ca 2.80 cmol kg-1 0.38 % 6.49 % 
Exchangeable Mg 1.85 cmol kg-1 0.08 % 0.42 % 
Exchangeable Na 0.30 cmol kg-1 0.15 % 0.13 % 
Organic C 0.38 % 22.30 % 12.85 % 
Organic Matter 1.28 %   
Sand 85 %   
Silt 10 %   
Clay 5 %   
Textural Class Sandy Loam   
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Results: 
  
Pre cropping Soil Nutrient Analysis: 
 
 The physico-chemical analysis of the soil revealed that the soil was sandy loam in texture, with sand, silt 
and clay contents of 85; 10 and 5% respectively. It was slightly acidic, with a pH of 6.4. The nitrogen content 
was 1.65%.  It had an available P content of 9.8 ppm and an exchangeable K content of 0.35 cmol kg-1 (Table 
1). The total carbon value of 0.38% was below the recommended critical level of 0.87%   for soils in South-
western Nigeria (Sobulo and Adepetu, 1987). The 0.35 cmol kg-1 K status of the soil was above the 
recommended critical level of 0.2 cmol kg-1 (Adeoye, 1986). 
 
Manure Analysis: 
 
 The results of the nutrient analysis of the poultry manure and the cowdung showed that they contained low 
contents of nitrogen (Table 1). The cowdung had a pH of 7.6 with a nitrogen content of 2.21% and P content of 
0.10%, with a K content of 2.65% while the poultry manure had a pH of 7.4 with N, P and K contents of 1.92%, 
1.84% and 2.30%, respectively (Table 1). With the applied rates of the cowdung, a range of 110 – 442 kg N ha-1 

was applied (Fig.1). Equivalent rates of the poultry manure had lower values, ranging from 96 – 384 kg N ha-1. 
The estimated P applied with the cowdung was rather low, ranging from 5.0 – 20.0 kg P ha-1 while equivalent 
rates of the poultry manure had a range of 92 – 368 kg P ha-1applied. The estimated K applied with both 
manures were rather similar. The cowdung had a range of 132 – 530 kg K ha-1 while the poultry manure had a 
range of 115 - 460 kg K ha-1 (Fig.1).             
 

 
 
Fig. 1: estimated amounts of nutrients applied. 
 
Okra Growth: 
 
 Plant heights were generally higher with CD application, only at 2 WAP. Application rate of 10 t ha-1 had 
the tallest plants of 17.2 cm which were comparable with 17.1 cm tall plants from 5 and 15 t ha-1 applications. 
They were however significantly taller than 15.9 cm tall plants from the control treatment (Table 2). Poultry 
manure had the same trend but with shorter plants. The tallest plants of 12.7 cm from 20 t ha-1 were comparable 
only with 12.0 and 10.8 cm tall plants from 15 and 10 t ha-1 treatments, respectively. From 4WAP onwards, 
plant heights were taller with poultry manure than with cowdung. Plants fertilized with cowdung were 
significantly taller than the unfertilized plants from 4 – 8 WAP. With poultry manure, plant heights with 15 t ha-

1 application and less were similar with the unfertilized plants at 4 WAP only. From 6 to 8 WAP, all the 
fertilized plants were similar in height with the unfertilized plants (Table 2). Application of 20 t ha-1 however 
gave the tallest plants with both manures, at 8 WAP. 
 Average plant stem girths were generally lower with cowdung than poultry manure. At 2WAP with 
cowdung application, they were all similar. With poultry manure however, 20 t ha-1 had plants with significantly 
higher stem girth. From 4- 8 WAP with CD, plants fertilized with 10 t ha-1 and more, had significantly higher 
stem girths. The highest of 9.4 mm was from application of 20 t ha-1 CD at 8WAP. With PM, plants treated with 
20 t ha-1 had plants with significantly higher stem girths that were comparable with plants from lower rates only 
at 6 WAP (Table 3). 
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Table 2: Average plant height (cm) of okra with Cowdung (CD) and Poultry manure (PM). 
 2 WAP 4 WAP 6 WAP 8 WAP 

CD PM CD PM CD PM CD PM 
0 tons ha-1 15.94b 10.10bc 22.02b 27.70b 22.95b 65.10a 24.51c 73.10a 
5 tons ha-1 17.10a 9.90c 25.19a 29.80b 27.12a 72.50a 28.92b 79.10a 
10 tons ha-1 17.17a 10.82ab 26.11a 33.80ab 28.36a 72.50a 33.67a 81.20a 
15 tons ha-1 17.06a 12.00ab 25.12a 36.70ab 28.09a 78.70a 33.37a 81.90a 
20 tons ha-1 16.83ab 12.70a 24.90a 39.30a 28.14a 79.20a 33.88a 82.60a 

Mean values followed by same letter(s) in a column are not significantly different (P≤ 0.05). 
 
Table 3: Average stem girth (mm) of okra with Cowdung (CD) and Poultry manure (PM).   

 2 WAP 4 WAP 6 WAP 8 WAP 
CD PM CD PM CD PM CD PM 

0 tons ha-1 2.44a 4.14b 4.05b 6.68b 5.41c 14.64b 7.34b 16.23b 
5 tons ha-1 2.44a 4.14b  4.37b 7.95ab  5.83b 15.59ab 7.55b 17.56b 
10 tons ha-1 2.49a 4.45b 5.22a 8.59ab 6.54a 16.86ab 9.27a 18.14b 
15 tons ha-1 2.41a 4.77b  5.22a 9.04a  6.28a 17.24ab 9.11a 18.45b 
20 tons ha-1 2.44a 6.68a 5.35a 9.23a  6.41a 18.49a 9.35a 23.51a 

Mean values followed by same letter(s) in a column are not significantly different (P≤ 0.05). 

 
 Average number of leaves per plant at 2 WAP was highest with 5 and 10 t ha-1 CD (4.0) but with 20 t ha-1 
PM (4.3). At 4 WAP, the number of leaves were all similar with both manures. They were about 5 leaves for CD 
and 7 – 8 leaves per plant for PM. From 6 WAP, 20 t ha-1 had the highest number of leaves per plant. They were 
similar with plants treated 15 t ha-1 CD and with 10 and 15 t ha-1 PM at 8 WAP. The number of leaves were 
generally lower with CD than with PM application at 8WAP (Table 4).    
 
Fruit Yield: 
 
 Okra fresh pod yield was lower with PM application than with CD. The unfertilized treatment gave an 
average yield of 440 kg ha-1. Yields from the fertilized treatments were significantly higher but similar within 
the rates.  Application of 5 t ha-1 PM gave a yield of 600 kg ha-1 while 15 and 10 t ha-1 gave yields of 602 and 
640 kg ha-1, respectively. The highest of 620 kg ha-1 was given by 20 t ha-1 PM (Table 5). Cowdung application 
gave higher yields, relative to PM, with each level of application. Yields of 731 and 727 kg ha-1 were from 0 and 
5 t ha-1 CD. They were similar but significantly lower than yields from 10; 15 and 20 t ha-1 CD that were 1247; 
1297 and 1095 kg ha-1, respectively (Table 5). 
 
Table 4: Average number of leaves per plant of okra with Cowdung (CD) and Poultry manure (PM). 

 2 WAP 4 WAP 6 WAP 8 WAP 
CD PM CD PM CD PM CD PM 

0 tons ha-1 3.5c 3.7b 5.0b 7.1a 6.8b 8.1b 7.1d 12.4c 
5 tons ha-1 4.0a 3.8b 5.0b 7.4a 6.8b 10.2ab 7.9c 13.2bc 
10 tons ha-1 4.0a 3.9b 5.0b 7.7a 6.7c 10.2ab 8.1b 14.1ab 
15 tons ha-1 3.9b   4.0ab 5.1a 8.3a 6.7c 12.2a 8.3a 14.9ab 
20 tons ha-1 3.5c 4.3a 5.0b 8.4a 6.9a 13.7a 8.3a 15.7a 

Mean values followed by same letter(s) in a column are not significantly different (P≤ 0.05). 
 
Table 5: Average pod yield of okra (kg ha-1) with Cowdung and Poultry manure. 

 Cowdung Poultry Manure 
0 tons ha-1  731.00c 440.00b 
5 tons ha-1  727.00c 600.00a 

10 tons ha-1 1247.00a 640.00a 
15 tons ha-1 1297.00a 602.00a 
20 tons ha-1 1095.00b 620.00a 

Mean values followed by same letter(s) in a column are not significantly different (P≤ 0.05). 

 
Discussion: 
 
 The low nutrient contents of the soil qualify the soil for a study on plant’s response to fertilizers. The low 
organic matter content and the low contents of nitrogen and phosphorous gave the soil potentials to show crop 
response to fertilizer application. The slightly acidic nature of the soil and the sandy loam texture were 
properties that qualify the soil for okra cultivation. The manures used for the study were applied at rates that 
would supply adequate quantities of the essential nutrients. They were both applied at rates that would supply 
adequate N and K. The disparity in the P content of the two manures was to determine the more appropriate of 
the manures to support okra growth and yield. Okra growth was more favoured with poultry manure than cow 
dung. It supported taller plants and development of more leaves per plant. Although the rate of N applied with 
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each level of poultry manure was less than cow dung, it gave better growth. This is a16n indication of higher 
availability of nutrients from poultry manure, relative to cow dung.  Both manures have shown that six weeks is 
the optimum for peak of growth. By eight weeks, growth was marginal. This is an indication that nutrients from 
applied manure must be available for plant growth by six weeks. The manures used for the study were applied 
four weeks before planting. This gave enough time for release of nutrients for plant growth. Plant growth with 
all levels of poultry manure at 8 weeks being similar is an indication that application of 5 t ha-1 PM is adequate 
to support optimal okra growth. Cow dung however, has shown better growth with 10 t ha-1, indicating that 5 t 
ha-1 CD is sub-optimal for okra growth. Poultry manure has been reported to contain a relatively high nitrogen 
content that supports more of vegetative growth of crops (Oladotun, 2002). 
 Okra pod yields were lower with poultry manure, relative to cow dung due to the vegetative growth that has 
been favoured more. This would have apportioned more of the plant photosynthase to more of growth and less 
for pod development. This is peculiar of high nitrogen application. Okra yield with poultry manure peaked at 10 
t ha-1, indicating nutrient imbalance and antagonism with higher rates. This would have resulted in the lower 
yields observed with higher rates. Cow dung contained higher N but they seemed not released early enough to 
compare with poultry manure. The nutrients however were released for pod formation. The high P content of the 
poultry manure with the N applied seemed to result in N: P ratio not favourable for okra pod formation. Okra 
growth with cow dung was not excessive and so, pod yields were high. Application of 10 t ha-1 supported 
optimum growth and pod yield. Reduction in fruit yields with high rates of manures have been reported 
(Adekiya and Agbede, 2009: Olasantan, 1991)   
 
Conclussion: 
 
 The study has shown that okra cultivation can be supported with organic manures. It has shown that poultry 
manure supports more of vegetative growth but less pod yield while cow dung supports more of pod yield. For 
optimal growth of okra and for maximum yield, okra is best cultivated with cow dung at the rate of 10 t ha-1. 
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