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ABSTRACT 

The experiment was carried out to determine the effects of plant spacing on the growth and yields of 

okra (Abelmoschums esculentus (L) Moench). The variety used was NHEA47-4. The experiment was 

conducted at teaching and Research Farm, Department of Crop Production, faculty of Agriculture, 

University of Maiduguri. The treatment consisted of four (4) plant spacings (60x30cm, 45x20cm, 

70x35cm and 80x40cm), laid out in a Randomized Complete Block Design (RCBD) and replicated 

three times. Data were collected on; plant height, number of leaves per plant, number of branches per 

plant, days to 50% flowering, number of fruits per plant, fresh fruits weight per plant and fruit yield per 

plot which was converted in fruit yield per hectare. The data obtained were subjected to statistical 

analysis using the procedure for analysis of variance (ANOVA). Significance mean was compared using 

the least significant differences (LSD) at 5% level of significance. Results from the study showed that, 

spacinsg had no significant effect on growth parameters, however, 70 x 35cm spacing performed better 

than the other treatments assessed as it produced the highest (1.73) number of fruits per plant, highest 

(27.98g) fresh fruits weight per plant and highest (1008.30 kg/ha) fresh fruit yield per hectare. Based 

on the results of this findings, 70 x 35cm spacing is recommended for optimum production of okra in 

the study area. 
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INTRODUCTION 

Okra (Abelmochus esculentus (L) Moench) is one of the vegetable crops with great importance. 

It is an annual vegetable crop of high level of benefits to the general populace (Adesina and Wiro, 

2020). Okra is a popular vegetable in tropical and subtropical countries of the world, and it is grown for 

it ‘Pod” (Adelakun et al., 2010). Okra is a plant belonging to the family Malvaceae and has been duly 

domesticated as a vegetable crop. The crop is believed to have originated from tropical Africa although 

now widely cultivated throughout the tropic, sub-tropic and the warm temperate regions (Farinde et al., 

2017). The leading world producing Okra countries are India with 4,528,000 tons per year while Nigeria 

is second with 1,039,000 million ton in 2.7 million hectares. Others are Sudan, Iraq and Coted`Ivore 

with 223,650 million tons, 132,015 and 115,867 million tons, respectively. On percentage basis, India 

alone account for 67% of world production followed by Nigeria with 15% and Sudan with 3% while 

Iraq and Coted’Ivore with 2%, respectively (FAO, 2010). In Nigeria, okra ranks first amongst other 

fruit vegetable crops (Babatunde et al., 2017). Its production constituted about 4.6% of the total staple 

food production in the years 1970–2003 (CBN, 2004). The west and central Africa (WCA) regions 

accounts for more than 75% of okra produced in Africa, but the average productivity in region is very 

low (2.5 t/ha) compared to East (6.2 t/ha) and North Africa (8.8 t/ha) (Kumar et al, 2017). Nigeria is 

the largest producer (1,039,000 t) followed by Sudan, Cote d’Ivoire, Ghana and others (FAOSTAT, 

2010). It is a source of calorie (4550Kcal/kg) for human consumption. Although the crop is classified 

mostly by plant height, size of fruit, colour of fruits, maturity period (early or late maturing) some 

prominent varieties in circulation include: lady finger, long pod, dwarf green pods, white velvet, green 

velvet, (Christo and Onuh, 2005; Udoh et al., 2005). 

Okra cultivation is widely practiced in Nigeria because of the importance attached to the crop 

as an important food vegetable. The crop is cultivated mainly for its immature fresh fruits which are 

used as vegetables in making soup or dried and milled to powder for use as flavouring (Philips et al., 

2010).  It improves heart health, eyesight & cholesterol levels (Gorinstein et al., 2001). Okra fruit 

provide numerous health benefits which are useful in treating cardiovascular, coronary heart diseases, 
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diabetes, digestive disease, genitor urinary disorders and chronic dysentery (Peter, 2011). The stems 

and leaves of okra are used as animal feed; the seeds are dried and ground for making coffee. It is a 

multipurpose crop due to various uses of the fresh leaves, buds, flowers, pods, and seeds (Mihretu et al, 

2014). It is currently grown mainly as a vegetable crop and has potential to be cultivated as an essential 

oil seed crop with (20-40%) oil content (Sorapong, 2012). It contains valuable ingredients for body 

building, maintenance, repairs and disease defensive mechanism (Edet and Etim, 2007; Bakhru, 2003). 

It is a source of carbohydrates, protein, vitamins A, B1 and C, calcium, potassium, dietary fibre, and 

mineral matters (Adeboye and Oputa, 2016). 

Okra tolerates a wide variety of soils, but prefers a well-drained sandy loam with pH of 6-7 and 

soil with high organic matter content. The pod mucilage has its medicinal properties as an emollient 

laxative and expectorant. It also contains protein which plays a particular important role in human 

nutrition. Okra has been called “a perfect villagers vegetable” because of its robust nature, dietary fiber 

and distinct seed protein balance of both lysine and tryptophan amino acid unlike the protein of cereals 

and pulses (FAO, 2010). The objective of this study is to assess the effect of different spacing on growth 

and yield of okra in Maiduguri 

 

MATERIALS AND METHODS 

The experiment was conducted at teaching and Research Farm, Department of Crop Production, 

faculty of Agriculture, University of Maiduguri. The farm is located between latitude 13.40E and 

longitude 11.4N and at altitude of 352mm above sea level. The site was located in the Sudan Savanna 

ecological zone of Nigeria. The experiment was conducted during 2021 dry season. 

The treatment consisted of four spacings (60x30cm, 45x20cm, 70x35cm and 80x40cm), laid 

out in a Randomized Complete Block Design (RCBD) with three replications. The four spacings were 

assigned randomly to plots in the blocks using a table of random numbers. The total experimental area 

was 8m x 9.5m (76m2) and was divided into twelve (12) plots of 2m x 2m (4m2) size with 1m alley 

between replications and 0.5m between plots. Data were collected on; plant height, number of leaves 

per plant, number of branches per plant, days to 50% flowering, number of fruits per plant, fresh fruits 

weight per plant and fruit yield per plot which was converted in fruit yield per hectare. The data obtained 

were subjected to statistical analysis using the procedure for analysis of variance (ANOVA). 

Significance mean was compared using the least significant differences (LSD) at 5% level of 

significance. 

 

RESULTS AND DISCUSSION 

Plant Height  

Table 1 showed the result of effect of spacing on plant height per plant. The result revealed 

that, there was no significant (P>0.05) differences between the treatments on plant height at 45, 60 and 

75 days after sowing (DAS). However, significant (P<0.05) difference between the treatments were 

observed at 30 days after sowing (DAS). The tallest plant was recorded in spacing of 45cm x 20cm 

while the shortest plant was recorded in spacing of 80cm x 40cm. This might be attributed due to the 

competition for light and other growth resources among the plants that were crowded at the spacing of 

45cm x 20cm. These results agree with the findings of Ekwu and Nwokwu (2012) who observed 

significant rigorous tall plants with closer plant spacing than wider plant spacing due to intra specific 

competition. 
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Table 1: Effect of Spacing on Plant Height per Plant of Okra 
                          Plant height (cm)    

Spacing (cm) 30 DAS 45 DAS  60 DAS 75 DAS 

60 x 30cm 6.33 7.14 9.63 14.83 

45 x 20cm 7.63 8.39 11.94 18.73 

70 x 35cm 6.44 7.14 9.53 16.12 

80 x 40cm 5.20 6.25 9.39 15.43 

LSD (0.05) 2.04 NS NS NS 

DAS = days after sowing 

NS = not significant  

LSD = Least significant differences 

 

Number of Leaves 

Table two shows the result of effect of spacing on number of leaves per plant. The result 

indicated that spacing had no significant differences (P>0.05) between the treatments on number leaves 

per plant. However, the highest number of leaves were observed in spacing of 45cm x 20cm when 

compared with 80cm x 40cm spacing which produced the lowest number of leaves.  

 

Table 2: Effects of Spacing on Number of Leaves per Plant of Okra 
                  Number of leaves per plant    

Spacing (cm) 30 DAS  45 DAS  60 DAS  75 DAS  

60 x 30 6.00 6.93 8.20 10.73 

45 x 20 6.20 7.00 8.33 11.60 

70 x 35 6.27 7.00 8.00 11.00 

80 x 40 6.33 6.47 7.27 10.60 

LSD (0.05) NS NS NS NS 

DAS = days after sowing 

NS = not significant  

LSD = Least significant differences 

 

Number of Branches 

Table 3 showed result of the effects of spacing on number of branches per plant and days to 

50% flowering. The result indicated that, the respective plant spacing did not show any significant 

(p>0.05) differences on the number of branches per plant and days to 50% flowering. However, spacing 

of 70 x 35cm produced the highest number of branches per plant compered to 60cm x 30cm, 45cm x 

20cm and 80cm x 40cm spacings respectively. Nevertheless, flowering was early expressed in 80cm x 

40cm spacing which was followed by spacings of 60cm x 30cm and 45cm x 20cm and much delayed 

in 70cm x 35cm. 

 

Table 3: Effects Spacing on Number of Branches per Plant and Days to 50% Flowering 
 Number of branches per plant Days to 50% flowering (%) 

Spacing (cm) 60 DAS 75 DAS  90 DAS   

60 x 30cm 1.87 2.27 4.40 64.67 

45 x 20cm 1.67 2.53 4.27 63.33 

70 x 35cm 1.93 2.60 4.47 63.00 

80 x 40cm 1.40 2.20 4.40 67.00 

LSD (0.05) NS NS NS NS 

DAS = days after sowing 

NS = not significant  

LSD = Least significant differences 
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Yield Components 

The effects of spacing on yield components of okra are presented in Table 4. The results 

indicated that, there were significant differences (p<0.05) between the treatments with respect to 

number of fruits per plant, fresh fruits weight per plant and fresh fruit yield per hectare. Spacing of 70 

x 35cm produced the highest number of fruits per plant with mean value of 1.73. This was followed by 

80 x 40cm spacing with mean value of 1.40 which did not differ significantly from 45 x 20cm spacing 

with 1.25 number of fruits per plant. Spacing of 60 x 30cm produced the lowest (1.09) number of fruits 

per plant. Moreover, 70 x 35cm spacing recorded the highest fresh fruits weight of 27.98g per plant 

whereas spacing of 60 x 30cm recorded lowest (13.51g) fresh fruits weight per plant. Furthermore, 70 

x 35cm spacing produced the highest fresh fruit yield of 1008.30 kg/ha. This was followed by spacing 

of 80 x 40cm with 608.30, then 45 x 20cm with 408.31 and 60 x 30cm spacing with 291.70 which did 

not differ significantly from each other. Spacing 60 x 30cm produced the least fresh fruit yield with 

291.70 kg/ha. The result obtained are close confirmative to finding of Firoz et al., (2007). The fresh 

weight of fruit is increased with increase in spacing due to widest spacing which might be due to more 

accumulation of dry matter on fruit by the plant. 

 

Table 4: Effect of Spacing on Yield Components of Okra 
Spacing (cm) Number of fruits per 

plant 

Fresh fruit weight per 

plant (g) 

Fruit yield per 

hectare (kg/ha) 

60 x 30 1.09 13.51 291.70 

45 x 20 1.25 17.35 408.31 

70 x 35  1.73 27.98 1008.30 

80 x 40 1.40 22.44 608.30 

LSD 0.23 4.49 393.02 

LSD = Least significant differences 

 

CONCLUSION AND RECOMMENDATION 

Based on the finding of the above study, it can be concluded that spacing of 70 x 35cm had the 

highest yield components when compared with other spacings assessed. It is therefore recommended 

for farmers in the study area. 
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