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Abstract  
This effect of cowdung manure on the growth and fruit yield of okra was 

evaluated during 2017 and 2018 cropping seasons at Ibrahim Badamsi 

Babangida University, Teaching and Research Farm located on latitude 90 

2’N and longitude 60 34’E the equator, with average temperature of 23-34.40 

c, minimum rainfall of 107.3 mm in southern guinea savanna zone of Nigeria 

to investigate the effect of cowdung manure one the fruit yield and yield 

component of okra. Cowdung manure rates were (10, 20:30) t/ha and one 

level of NPK 10: 20: 30 fertilizer and control (No NPK, no manure). All these 

were arranged in Randomized Complete Block Design with five treatments 

and three replications. Data collected of growth and yield parameters were 

analysed using general linear model and treatment means were separated 

using Duncan’s multiple Range Test. Application of cowdung manure at 30.0 

t/ha produced the tallest plant (66.2cm) which was significantly different 

from the rest treatments, plant height decreases with decreased rates of 

manure, hence the shortest okra plant height was recorded in the control. NPK 
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Introduction 
Okra (Abelmoschus esculentus (L.) 

moench) is one the major vegetable 

crops in Africa which is cultivated 

mainly for consumption (Katung and 

Kastina, 2005).  

World production of fresh okra is 

estimated at 6 million tons/year. In 

Africa, animal production is between 

600,000 to 700,000 tons/year, while 

its production in Nigeria stands at 

200,000 tans/year (F.A.O 2013). In 

developing countries okra is a major 

source of income for many farmers 

(Tagne et al., 2008). Okra is primarily 

used for human consumption in 

various forms in Nigeria. Fresh fruits 

are used in vegetable soups, it can be 

eaten raw, cooked, sliced and dried to 

be preserved for future use. Okra is 

important because of its nutritive 

values that are present in the leaves 

and fruits (Akintoye et al., 2011). The 

fresh fruits are very rich in vitamin A 

and C, Carbohydrate, calcium, 

potassium, iron, magnesium and zinc. 

Medically, it is used in the treatment 

of peptic ulcer and as source of plasma 

replacement in the body. Industrially 

mature pod and stem contain fiber 

which can be used for the manufacture 

of paper, rope, jute e.t.c (Olawuyi et 

al., 2011). The nature stems are also 

used as mulching and as a source of 

fuel for most homes. Manure refers to 

the dung or waste from animals and 

plants that is used to improve soil 

fertility. Organic manure has 

variously been reported to improve the 

physical conditions of the soils and 

provide adequate amounts of 

necessary nutrients for the soil 

productivity (Premsekhar and 

Rajashreee, 2009 and Akande et al., 

2009). Animal manure plays a vital 

role in soil fertility maintenance due to 

its intrinsic value as a soil amendment 

treatment produced the largest leaf area (2.12m2/plant) compare to other 

treatments. Fruit length and number of fruit per plant were similar among 

plants treated with 20.0 and 30.0 t/ha. Similarly fresh fruit yield was similar 

among the plants treated with 20.0 and 30.0 t/ha in both seasons. It is therefore 

concluded that 20.0 and 30.0 t/ha cowdung manure may be adequate to meet 

the okra nutritional need particularly in study area. 

 

Keywords:- Abelmoschus esculentus, fertilizer, fresh fruit yield, cowdung 

manure 
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(Williams et al., 1993). The beneficial roles of manure in the soil chemical 

properties have long been recognized. Manure is also known to increase caution 

exchange capacity and PH (Ano and Agwu, 2005). It adds organic matter to the 

soil which improves soil structures, nutrient retention, aeration, soil moisture 

holding capacity and water infiltration (Dekissa et al., 2008). The use of 

inorganic chemical fertilizers is expensive and also hazardous to the 

environment. Chemical fertilizers could cause problems not only to the soil 

health but also to the human health and physical environment. Considering 

these factors, this present study was under taken to determine the impact of 

cowdung manure rate on the fruit yield and yield component of okra 

(Abelmoschus esculentus L.) in southern guinea savanna of Nigeria,  

 

MATERIALS AND METHODS  

The experiment was conducted during the 2017 and 2018 cropping seasons at 

Ibrahim Badamasi Babangida University, Teaching and research farm located 

on latitude 90 2’N and longitude 6034’E of the equator, with average 

temperature of 23-34.40C, minimum rainfall 107.3mm in southern guinea 

savanna zone of Nigeria to investigate the effects of cowdung manure rates on 

the fruits yield and yield components of okra. The experiment consisted of three 

levels of cowdung manure (10,20,30) t/ha and one level of NPK (20:10:10) 

fertilizers and the control i.e (no NPK and manure) laid out in Randomized 

complete Block Design (RCBD) replicated three times.  

Soil samples were collected prior to the application of the treatments which was 

analysed using standard procedures. Cowdung manure was also analysed for 

nutrient contents.  

Cowdung manure was applied two weeks before sowing on treatments basis. 

Seeds were sown at a spacing of 45cm. three seeds were soun per hole at a depth 

of 2-3cm. two weeks after emergence, the plants were thinned to one plant per 

stand. The gross and net plot sizes were 5x6m2 and 8m2 respectively. Manual 

weeding was done at two and six weeks after sowing. This experiment was 

repeated on the same plot on the following season. Four plants were tagged from 

net plot randomly from which data were collected for growth parameters such 

as plant height stem girth and lead area. Harvested fruits was carried out at four 

days intervals as the fruit reached consumable size. Number of fruits was 
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recoded on each time and fresh pod weight was obtained to determine the yield. 

Growth parameters such as plant height, number of branches, root length were 

measured. Leaves area was determined using the method of Nichiporovich 

(1983). Plants were uprooted at a harvest and partitioned in to leaves, stem and 

roots, oven dried for 48 hours at 600c and weighed to determine their dry 

weights. 

Data collected were analysed using general linear model (SAS, 1999) and 

means were separated using Duncan’s Multiple Range Test at 5% level of 

probability.  

 

RESULTS 

Table 1. Soil physical and chemical properties and manure analysis before 

growing okra.  

Parameters  Soil  Cowdung manure  

pH 1:1 5.39 5.61 

Organic carbon (%) 0.99 6.44 

Organic matter (%) 1.40  

Total N (%) 0.07 6.41 

Available P(mg kg-1) 12.10 4.95 

Exchangeable K (mg kg-1) 0.14 1.05 

Exchangeable Ca  (mg kg-1) 0.65 0.11 

Exchangeable mg (mg kg-1) 0.44 1.02 

Exchangeable Na (mg kg-1) 0.06 0.24 

ECE (mg kg-1) 1.30 0.47 

Trace elements (mg kg-1)   

Mn  4.31 40.01 

Zn 2.30 26.29 

Cu 0.33 3.34 

Fe 4.80 0.48 

Sand g/ kg-1 800 - 

Silt g/ kg-1 165 - 

Clay g/ kg-1 55 - 

Texture  Sandy loam   
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Table 2. Effect of cowdung manure rates on plant height, stem girth and leaf 

area of okra in 2017 and 2018 rainy season.  

    2017 2018 

Manure rate 

(t/ha)  

Plant 

height 

(cm) 

Stem girth 

(mm) 

Leaf 

area 

(m2) 

Plant height 

(cm) 

Stem girth 

(mm) 

Leaf area/plant 

(m2) 

Control  49.4 d  41.1 b 1.26 

b  

50.1 d  41.2 b 1.27 b  

10 54.0 c 55.9 a 1.29 

b  

59.0 b 55.8 a 1.28 b 

20 62.8 b 52.8 a 1.29 

b  

61.8 b 52. 8 a 1.29 b 

30 66.2 a  52.6 a 2.00 

b 

64.2 a 52.5 a 2.01 b  

NPK 57.4 c 51.8 a 2.12 

a 

51. 6 c  49.6 a 2.11a  

Means within a column followed by the same letters are not significantly 

different from one another at 5% level of probability.  

 

Table 3 Effect of cowdung manure rates on fruit length, pod girth/plant, number 

of fruit/plant of okra in 2017 and 2018 rainy season.   

2017 2018 

Manur

e rate 

(t/ha ) 

Fruit l

ength 

(cm) 

Pod girt

h/plant  

Number of f

ruits per 

plant  

Fruit l

ength 

(cm) 

Pod girt

h plant  

Numb

er of 

fruits/

plant  

Contro

l  

6.43 c 107 c  93 c  6.62 c 105 c 91 c 

10 7.85 b  106 c 116 b 7.77b  107 c  119 b  

20 9.45 a  126 a 137 a  9.35 a  128 a  133 a  

30  9.46 a  127 a  128 a 9.36 a 130 a  126 a  

NPK  8.28 b  120 b  107 b 8.18 b  120 b  106 b  

Means within a column followed by the same letters are not significantly 

different for one another at 5% level of probability.  
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Table 4. Effect of cowdung manure rates on fresh fruit weight of okra in 2017 

and 2018 rainy season.  

2017 2018 

Manure rates (t/ha)  Fresh fruit yield 

(t/ha) 

Fresh fruit yield (t/ha) 

Control  2.25 c 2.06 c 

10 3.57 b 3.07 b 

20 3.98 a 3.58 a 

30 4.65 a 4.05 a 

NPK 3.06 b 3.06 b 

 Means within a column followed by the same letters are not significantly 

different at 5% level of probability.  

 

The result of the physic-chemical analysis used for the experiment and that of 

the cowdung manure are both shown in Table 1. Soil pH of the experimental 

site before the trail was 5.39. Organic carbon was 0.99, total nitrogen was 0.07. 

Available phosphorus stands at 12.10 mg/kg while exchangeable potassium was 

0.14 mg/kg. Ca, Mg and Na were 0.65, 0.44 and  

0.06mg/kg respectively analysis of trace elements indicated that Mn, Zn, Cu and 

Fe are low to medium values. Textural class of the location was sandy loam.  

Application of cowdung manure and NPK fertilizer significantly affected the 

plant height, stem girth and leaf area of okra in both seasons (table 2). 

Application of 30.0 t/ha cowdung manure recorded the tallest plant which was 

statistically different from all other treatments (P<0.5); this was followed by 20 

t/ha while 10 t/ha and NPK were statistically similar to each other and also 

higher than the control. The stem girth were similar in all the treatments except 

the control which was lower, similarly among all the treatment rates and the 

control but higher with NPK treatment.         

The effect of rates cowdung manure on fruit length, pod girth and number of 

fruits are presented in Table 3. All the treatments had significantly higher values 

than the control for all the yield parameters. Fruit lengths at 20 .t/ha and 30.0 

t/ha are similar but higher than NPK which is also similar to 10.0t/ha in both 

seasons. Treatments at 20.0 t/ha and 30.0 t/ha produced the widest pod girth in 

both years while other treatments were similar but higher than the control. 

Similarly, control plots recorded the fewer number of fruits/plant in both years. 
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Table 4 shows the effect of cowdung manure rates on fruit yield in 2017 and 

2018 respectively. Application of 20.0 t/ha and 30.0 t/ha were consistent higher 

and similar value for fresh fruit yield. This was followed by both 10.0 t/ha and 

NPK which were similar while the control recorded the least yield.  

 

 

DISCUSSION 

The results obtained from this study indicated a positive response of okra to 

increasing rate of cowdung manure. Increasing rates of cowdung manure 

enhanced the performance of various parameters measured. NPK fertilizer 

application is very important in crop production because of improvement. The 

low nutrient status of the study area because of its continues usage made it 

suitable for this study. 

Application of cowdung manure at the rate above 10.0 t/ha generally resulted 

in to higher growth and eventual fresh fruit yield increased compared to control. 

This enhancement in many cases is comparable to or even higher than what 

obtained with inorganic NPK fertilizer. the results obtain agrees with the 

findings of Aniefiok et al,. (2013) and Akande et al., (2010). In this trial, bigger, 

longer fruits and more number fruit was obtain at cowdung manure rates of 20-

30 t/ha, this suggests the optimum ranges for this study area. This is comparable 

to the recommendation of 20.0kg/ha farm yard manure of premsekhar and 

Rajashree (2009) in a upland trial in which they reported that organic manure 

especially cowdung manure could increase plant height and leaf area. Increase 

in cowdung rate has significant effect on the vegetative growth of the plant. The 

significant effect due to cowdung application can be attributed to easy 

solubilisation effect of released plant nutrient leading to improve nutrient status 

of the soil. The results obtained were in agreement with the findings of Onwu 

et al., (2014) which reported that yield of okra can be increased due to organic 

manure application. 

  

CONCLUSION  

The results from this study showed that cowdung manure enhanced the growth, 

yield and yield attributes of okra than organic fertilizer. The growth and yield 

characters were significantly 20-30 t/ha of cowdung manure. Although 

application rate may be depended on the soil status, cropping pattern and 

nutritional status of the soil.  



8  africanscholarpublications@gmail.com                                                                               

 2022 

 

REFERENCES   

Akande M.O., Oluwatoyinbo F.I., Makinde, E.A., Adepojn I.S., (2010). Response of okra to 

organic and inorganic fertilizer. Nat.Sc. 8 (11); 261-266.  

Akintoye, H.A; Adebayo, A.G., and Aina, O.O. (2011). Growth and yield response of okra 

intercropped with live mulches. Asian Journal of Agricultural Research. 5: 146-153. 

Aniefiok, E.K., Idorenyin, A.U. and John, O.S. (2013). Effect of poultry manure and plant 

spacing on the growth and yield of water leaf (Talinium fruiticasum (L.) Juss). Journal of 

Agronomy, 12:146-152.  

Ano, A.O., Agwu, J.A (2005). Effect of animal manure on selected soil chemical properties. 

Nig. J. Soil Sci. 15:14-19 

Dekissa. T; I.short and J.Allen (2008). Effect of soil amendment with compost on growth and 

water use efficiency of Amaranth. In proceedings of the UCOWR/NIWR animal 

conference: international water resources: challenges for t/ha 21st country and water 

resources education, JULY 22-24, 2008, Durham, NC.  

Duncan; D.B. (1955). Multiple Range and multiple (F) Test Biometrics 11:1-42. 

FAO (2013). FAOSTAT Reviewed December, 2014 from (http Faosta. Fao. 

Org/site/339/defact.  

Katung, M.D. and Kashina, B.D. (2005). Time of partial defoliation and G A 3 effects on 

growth indices and yield of okra (Abelmoschus esculentus) (L) Moench). Proceeding of 

the 39th conference of the Agricultural society of Nigeria. Benin 2005. Pp. 210-213.  

Nichiporovich, A.A 1983. Determination of leaf area of soy beens plant. In Bawanov. B.F, 

lebe dovskii, A.I and teventier, 1.N. (eds) methodology of field agro-technical 

experiments on soybeens and their observations. Vsesoyuznar  Ordern a Lenina academic 

sel sko khozyaitve nnykh Nauk Im VI Lenina, Krasno dar, 7.  

Olawuyi, O.J; Ezekiel-Adewoyin, D.T., Odebode, A.c., Aina, D.O., and Esnbamen, G. (2011).  

Effect of arbuscular my corrhzal (Glomus clarum). Organomineral fertilizer on growth and 

yield performance of okra.  

(Abelmoschus esculentus). African Journal of plant science 6(2): 84-88. 

Onwu, A.C., Abubakar, J.R. and Unah, P.O (2014). Effect of Poultry manure on the growth 

and yield of okra and soil properties in Makurdi, North central Nigeria. International 

Journal of Agriculture and food science  

Premsekhar M. Rajashreee.V. 2009. Influence of organic manure on the growth, yield and 

quality of okra. American- Euroasian J. Sustain Agric. 3. (1): 6-8. 

Stastical Analysis system (SAS) 1999. SAS/STAT.USERS guide. Version 8.SAS Institute Inc 

carry, NC. 

Tagne, A., T.P. Feujio and C. Sonna (2008). Essential oil and plant extracts as potential 

substitute to synthetic fungicides in the control of fungi.  

International conference Diversifying crop protection, 12-15 October La Grande-Motte, 

France.  

William S, T.O, Powel J.M. Farmande z- Riversa S, 1993. Manure utilization in dynamics in 

the sahel, implication for cropland productivity in livestock and sustainable nutrient 

cycling in mixed farming systems of the sub Saharan Africa PP28.         

  


