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Abstrac 

Field experiments were conducted to evaluate the effect of poultry manure and apical clipping on okra 

(Abelmoschus esculentus L. Monech) production. Three levels of poultry manure and four levels of apical 

clipping were used. The treatments were laid out in a complete randomized block design replicated three times. 

The data collected were subjected to analysis of variance, the significance differences among the means were 

evaluated using the Ducan multiple range test. The results show that 20 t/ha poultry manure significantly 

increased growth parameter at P = 0.05 Apical clipping however, increased significantly number of branches 

and the dry matter production per plant at 11 W.A.S. Other growth parameter such as plant height and leaf 

area index did not show any significant increase with apical clipping. Influence of poultry manure and apical 

clipping did not significantly affect days to first flowering and also days to 50 % flowering of okra. The 20 t/ha 

level of poultry manure application coupled with apical clipping at 11 WAS produced significantly more 

number of fruits and corresponding weight of fruit per plant than 0 and 10t/ha level of poultry manure 

application and clipping at 3 and 6 W.A.S. Both apical clipping and poultry manure applications had no 

significant effect on fruit length, fruit diameter, number of seed per fruit and weight of 100 seed produced. 

Based on the result obtained, the yield of okra can be improved by the application of 20 t/ha of poultry manure 

and apical clipping at 9 WAS as determined by this study. 
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INTRODUCTION 

Okra (Abelmoschus esculentus L. Monech) is a fruit 

vegetable crop belonging to the family Malvaceae 

(Awurum & Okorie, 2011). It is an important 

vegetable, cultivated in the tropical and sub-tropical 

region of the world. It can be found in almost every 

market in Africa (Schippers, 2000). In Nigeria, okra 

is usually grown in home gardens and fields both 

during the wet and dry seasons, with the dry season 

production being carried out under irrigation 

(Majanbu et al., 1985). Okra production in Nigeria is 

predominantly carried out by peasant farmers and it 

is either cultivated as sole crop or in mixture with 

other crops over a total land area of about 1.5 million 

hectares (Anon, 1980). Nigeria was reported to 

produce about 27 million tonnes in 1998 (FAO, 

1998). Production constraints of okra in Nigeria have 

been attributed to low input supply system, where 

green fruit yields, in most instances, have been 

relatively low. Even in cases where high yield 

cultivars have been grown, the inherently low 

fertility status of the soils, coupled with minimal 

application of fertilizers, remain the principal 

limiting factors to okra production, especially in the 

savannah regions of Nigeria. As a result of this 

constrains, yields of 2 to 3 t/ha of green fruits have 

been reported (Anon, 1980). 

 

Poultry manure is an important resource for crop 

production and soil fertility sustainability. It is a 

source of almost all essential plant nutrients. It also 

provides an excellent source of organic matter when 

added to soil, restoring some organic matter depleted 

by many agricultural activities.  Poultry dropping 

retains and supply some nutrient for plant growth and 

development and the carbon containing compound 

are food for small animals and micro-organisms. 

Poultry dropping often improves the structure of the 

soil. This structural improvement increases the water 

holding capacity of the soil, aeration and drainage, 

which enhances good root growth. It also improves 

the pore spaces of the soil and prevents soil from 

becoming too hard and rigid when dry or completely 

water logged and devoid of air when wet. Aliyu 

(2000) reported that application of poultry manure at 

5 t/ha resulted in adequate crop growth and 

maximum fruit yield of okra and also compared the 

effect of poultry manure, super phosphate and 

ammonia sulphate, and reported a significant 

response to all the three source of plant nutrients, but 

obtained the highest yield from the application of 5 

t/ha of poultry manure without additional inorganic 

fertilizers. According to him the effect of poultry 

manure on fruit yield of okra was reported to increase 

yield by 200 % over control. 

 

Apical clipping is a process by which an apical bud 

is being removed, especially at the stage in which 

branches are developed, so that more branches will 

be developed. According to (Splihstoessor, 1990), 

the higher the number of branches produced the 

higher the probability of getting bumper harvest. 
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Common okra (Abelmoschus esculentus (L) 

Moench) was first used to test for the effect of apical 

clipping in North America (Hamon & Charler, 1997). 

The plot that was apically clipped gave the highest 

yield, because of the new branches produced as a 

result of the apical clipping. Average green pod 

weight of Okra responded to manure rate, the values 

for 6, 12 and 18 t/ha manure rates were about 15 % 

higher than that of no manure control treatment 

(Ogunlela et al., 2004). However, on average, dry 

pod weight, number and weight per pod, reproductive 

structures per plant and average dry pod weight were 

influenced significantly by manure application rate 

but none of these parameters were influenced by time 

of manure application. The 12 t/ha manure rate gave 

the highest weight of seeds per pod. Stand count, 

height of pod, total green pod count and green pod 

yield responded significantly to manure application 

rate (Ogunlela et al., 2004). Total number of green 

pods and green pod yield increased by 14 and 25 %, 

respectively in response to manure application, 

however, there were no differences among the three 

manure rate ( 6, 12, and 18 t/ha).  Apical clipping of 

okra plants significantly improves the quality of the 

plant and restricts its growth unnecessarily, so that it 

will position the okra plant in the position it was 

planted so that it won’t cast a shadow over the shorter 

neighboring plant. Also apical clipping technique on 

okra plant significantly enhances the okra plant to 

produce new leaves. More so, it causes the buds to 

grow on the main stem which rejuvenate the plants 

and gives the okra plant the opportunity to create 

more okra pods (Olasanta, 2008). 

 

MATERIALS AND METHODS 

The experiments were conducted during the 2010 and 

2011 raining seasons at the research farm, of Division 

of Agricultural Colleges, Ahmadu Bello University, 

Samaru, Zaria, located on latitude 11011'N, longitude 

07038'E and 686 meter above sea level in the northern 

Guinea Savannah ecological zone of Nigeria. The 

treatments consisted of factorial combination of 3 

levels of poultry manure (0, 10 and 20 t/ha) and 4 

levels of apical clipping (at nutrient application, 3 

weeks after nutrient application, 6 weeks after 

nutrient application and the control). The treatments 

were laid out in a Randomized complete block design 

replicated three times. Each gross plot measured 3 m 

x 4 m (12 m2) comprising of 4 ridges per plot. The 

land was cleared, plough and ridge at 75 cm width. 

Three seeds were sown per hole at a spacing of 25 cm 

apart on ridges. Missing stands were replanted at 1 

week days after germination. The seedlings were 

thinned to one plant per stand at 2 weeks after 

planting. 

 

Soil samples of the area were taken from the depth of 

0 – 15 cm and 15 cm – 30 cm to soil science 

laboratory for analysis to determine the physical and 

chemical properties. The variety of the Okra seeds 

“Jokoso” used was obtained from the Institute for 

Agricultural Research (IAR/ABU) Samaru Zaria. 

The weeds were controlled manually by hoeing in all 

the plots at 3, 6, and 9 weeks after planting to keep 

the plots clean. The okra plants were sprayed against 

insect pests especially flea beetles, using Dimethoate 

at the rate of 100 mls per 15 litres of water at three-

week interval, spraying started 3 weeks after seed 

emergence. 

 

The ridges were drilled open by the side and poultry 

manure were applied based on the experimental rate 

and covered back with soil, this was done at 3 W.A.S. 

The plant height was measured from three tagged 

plants from the base of the plant to the apex at 9 

W.A.S. using meter rule and average calculated to 

represent height per plant (cm). The leaf area was 

taken from three tagged plant at 9 weeks after 

planting. It was done by tracing the leaf on a graph 

sheet, the area was then determined by estimating the 

area covered by the leaves from each tagged plant on 

a graph sheet, after which an average was found and 

recorded to represent leaf area per plant (cm2). Three 

plants were sample per plot, uprooted and dried in an 

oven. The dried sample was weighted on a meter 

balance, after which an average was found and 

recorded to represent dry matter production per plant 

(g). The number of days to first flowering and 50 % 

flowering was noted and recorded for each plot. The 

cumulative number of fruit from three tagged plant 

was counted after which the average was calculated 

to represent the number of fruit per plant. The 

cumulative number of fruit from three tagged plant 

was weighed after which the average was calculated 

to represent the fruit weight per plant (kg). The fruit 

was harvested at 11 W.A.S. by cutting off the fresh 

fruit from the plant. The harvest was done at internal 

of four days.  Apical clipping was done by cutting off 

the apical bud (meristem) of the plant according to 

the treatment on each plot. The data collected were 

subjected to analysis of variance and where 

significant differences existed the Duncan Multiple 

Range Test was used to separate the mean. 

 

RESULTS AND DISCUSSION 

Effect of poultry manure and apical clipping on 

growth and reproductive characters of cowpea  

The crop performance in Table 1 shows that at 11 

WAS. Increased level of 20t/ha poultry manure 

significantly increased growth parameter such as, 

plant height, leaf area index number of branches and 

dry matter production. At 11 WAS, apical clipping 

however, increased significantly the dry matter 

production per plant and number of branches at 11 

WAS. Other growth parameter such as plant height 

and leaf area index did not show any significant 

increase with apical clipping This result is in 

agreement with the finding of McCollins (1973) who 

observed that by cutting the apical bud new branches 
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and leaves emerged which has more moisture content 

than other leaves and branches. Influence of poultry 

manure and apical clipping did not significantly 

affect days to first flowering and also days to 50 % 

flowering of okra in this trial as shown in Table 2 

which could be attributed to nutrients utilization, the 

nutrient has not been effectively utilized at the 

vegetative stage to influence the reproduction phase 

of the crop. 

 

 
 

Table 1: Effect of poultry manure and apical clipping on vegetative characters of okra at 11 WAS 

Treatments 
Plant  

height (cm) 

Crop dry 

weight (g) 

Number of 

branches 

leaf area 

index 

Poultry manure rate (t/ha)                         

 0 32.00b 12.508b 14.00c 0.112c 

10 34.33ab 16.475ab 17.00b 0.143b 

20 37.92a 18.958a 21.00a 0.176a 

SE± 1.368 1.79 1.43 0.013 

Apical clipping at 
C1 = non 48.67 11.44d 15.00b 0.136 

C2 = at nutrient application 46.15 15.76b 23.00a 0.126 

C3 =3WA nutrient application 47.85 16.27a 21.00a 0.127 

C4=6WA nutrient application 46.63 12.47c 20.00a 0.132 

SE± 1.368 1.79 1.05 0.013 
 

Means within the column of a set of treatment followed by unlike letter(s) are significantly different using 

Duncan Multiple Range Test (DMRT) at 5 % level of probability; W.A.S. = Week After Sowing 

 

 

Table 2: Effect of poultry manure and apical clipping on number of days to first flowering and number 

of days to 50 % flowering 
 

2010-2011 combined          

Treatments No of days to 

first flowering 

No of days to  50 % 

flowering 

Poultry manure rate (t/ha)   

0 70.500 90.333 

10 69.500 88.417 

20 67.833 89.250 

SE± 1.838 1.570 

Epical clipping at 

C1 = non 64.000 87.778 

C2 = at nutrient application 71.556 89.000 

C3 =3WA nutrient application 71.111 90.667 

C4=6WA nutrient application 71.444 89.889 

SE± 1.838 1.570 
 

Means within the column of a set of treatment followed by unlike letter(s) are significantly different using 

Duncan Multiple Range Test (DMRT) at 5 % level of probability (p = 0.05); W.A.S. = Week After Sowing 

 

Effect of poultry manure and apical clipping on 

yield and yield components of Okra 
The 20 t/ha level of poultry manure application 

coupled with apical clipping at 9 WAS produced 

significantly more number of fruits  and 

corresponding weight of fruit per plant than 0 and 

10t/ha level of poultry manure application and 

clipping at 3 and 6 WAS (Table 3). This finding is in 

consonance with the findings of (Hooda et al., 1980) 

that attributed yield increase to the ability of poultry 

manure to promote vigorous foliage growth, 

increased meristematic and physical activities in 

plant. The supply of plant nutrients and improvement 

of the source properties resulted in the synthesis of 

more photo-assimilates which are used in producing 

fruits. Ibrahim et al. (2010) reported that various 

plants were affected by various manipulations that 

alter the source sink ratio. Apical clipping at 9 WAS 

was beneficial to the production of fruits; this is 

because various plant manipulations have been found 

to influence source limitation and translocation rate 

(Cook & Evans, 1983).Apical clipping led to 

production of more branches resulting in more 

numbers of fruit. Both apical clipping and poultry 

manure applications has no significant effect on fruit 

length, fruit diameter, number of seed per fruit and 
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weight of 100 seed produced as shown in tables 4 and 

5. The soil physiochemical properties of the study 

area were similar in both year of experimentation as 

indicated in table 6. 

 

 

 

 

Table 3: Effect of poultry manure and apical clipping on number of fruit per plant and fruit weight of 

okra 

2010-2011 combined          

Treatments No of fruits per plant Fruits weight per plant (g) 

Poultry manure rate (t/ha)   

0 67.833b 0.26b 

10 73.917ab 0.82b 

20 86.333a 0.44a 

SE± 3.736 0.44 

Epical clipping at 

C1 = non 66.222b 0.25c 

C2 = at nutrient application 65.444b 0.32b 

C3 =3WA nutrient application 74.333ab 0.35b 

C4=6WA nutrient application 74.444a 0.51a 

SE± 3.736 0.086 
 

Means within the column of a set of treatment followed by unlike letter(s) are significantly different using 

Duncan Multiple Range Test (DMRT) at 5 % level of probability (p=0.05;. W.A.S. = Week After Sowing 

 

 

Table 4: Effect of poultry manure and apical clipping on green fruit length and fruit diameter per 

plant of okra 

             2010-2011 combined          

Treatments Fruit length  (cm) Fruit diameter (cm) 

Poultry manure rate (t/ha) 

0 16.833 2.3367 

10 16.833 2.0175 

20 17.583 2.3758 

SE± 1.364 0.165 

Epical clipping at 

C1 = non 2.177 2.177 

C2 = at nutrient application 2.254 2.254 

C3 =3WA nutrient application 16.444 2.425 

C4=6WA nutrient application 16.667 2.115 

SE± 1.364 0.165 
 

Means within the column of a set of treatment followed by unlike letter(s) are significantly different using 

Duncan Multiple Range Test (DMRT) at 5 % level of probability (p=0.05); W.A.S. = Week After Sowing 

 

 

 

 



5 
 

Table 5: Effect of poultry manure and apical clipping on number of seeds per fruit and 100 seed weight 

in Okra 

             2010-2011 combined          

Treatments No of seed per fruit 100 seed weight (g) 

Poultry manure rate (t/ha) 

0 105.861 5.4975 

10 110.028 5.4667 

20 101.138 5.6456 

SE± 5.63 0.086 

Epical clipping at 

C1 = non 99.631 5.5656 

C2 = at nutrient application 101.222 5.4744 

C3 =3WA nutrient application 110.556 5.5733 

C4=6WA nutrient application 111.294 5.4767 

SE± 5.63 0.086 
 

Means within the column of a set of treatment followed by unlike letter(s) are significantly different using 

Duncan Multiple Range Test (DMRT) at 5 % level of probability (p=0.05); W.A.S. = Week After Sowing 

 

 

 

 

 

 

 

 

Table 6: Soil analysis of the site in which the research was carried out in 2010 and 2011 rainy seasons    

Soil Characteristics 
2011 2010 

Soil depth in centimeter Soil depth in centimeter 

 0 – 30 0 – 30 

pH in water 1: 2.5 6.1 6.0 

pH in CaCl2 1: 2.5 5.2 5.6 

% Organic Carbon 0.49 0.47 

% Total Nitrogen 0.053 0.06 

Available Phosphorus (ppm) 12.3 12.08 

Exchangeable base meg/100 g   

Ca 3.4 3.50 

Mg 0.86 0.81 

K 0.61 0.64 

Na 1.48 1.49 

CEC 7.2 7.6 

Particle size distribution   

% Clay 18.00 18.00 

% Sand 56.00 57.00 

% Silt 26.00 25.00 

Textural class Sandy loam Sandy loam 
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CONCLUSION 

 Based on the results obtained, the yield of okra can be 

improved by the application of 20 t/ha of poultry 

manure and apical clipping at 9 WAS as determined 

by this study. The significant responses of the yield 

might be attributed to luxury consumption of nutrient 

and production of new branches and leaves. Both 

number of fruit and fruit weight were increased as a 

result of apical clipping at 9 WAS and poultry manure 

application at 3 WAS. 
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