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ABSTRACT 

Okra (Abelmoschus esculentus L. Moench) a tall herb cultivated for its edible and immature pods belongs to the 

family malvaceae. Okra is one of the numerous vegetable crops largely grown in Nigeria.  Also, cowpea (Vigna 

unguiculata L. Walp) is a legume cultivated for its edible and mature pods belongs to the family leguminaceae. 

Cowpea is one of the numerous legume crops largely grown in Nigeria. A field experiment was conducted at the 

Division of Agricultural Colleges, Samaru College of Agriculture Teaching and Research Farm to study the 

performance of Okra and Cowpea under different relay cropping systems during the 2013 and 2014 cropping 

seasons. The cropping relays consisted of Okra transplanted 1 week after Cowpea, Okra transplanted 2 weeks 

after Cowpea, Okra and Cowpea planted at the same time, Okra transplanted 1 week before Cowpea, Okra 

transplanted 2 weeks before Cowpea, sole Okra and sole Cowpea. These were arranged in randomized complete 

block design (RCBD) with four replications. From the results produced, it was observed that okra planted one or 

two weeks after cowpea in mixture significantly produced higher means of characters assessed; whereas okra 

planted one or two weeks before cowpea in mixture significantly produced the lower means in both cropping 

seasons. Also, cowpea planted sole and one week before okra in mixture significantly produced higher means of 

characters assessed; whereas cowpea planted one week after okra and at the same time significantly produced 

lower means of the same characters studied in both cropping seasons. 

__________________________________________________________________________________________ 
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INTRODUCTION   

Okra (Abelmoschus esculentus (L.) Moench) is an 

important crop widely grown in Nigeria and is one of 

the most important food crops (Babatunde et al., 

2000; Babatunde et al., 2011). Cowpea (Vigna 

unguiculata (L.) Walp) is an important crop which 

supplies 40% protein and is a cheap substitute for 

meat and fish when consumed with cereals or roots 

and pods to supply Methionine and cystine (Singh et 

al., 2008; Ekwere et al., 2013; Obadoni et al., 2010; 

Ibeawuchi et al., 2008; Egbe and Idoko, 2009) 

Ibeawuchi et al. (2008); Dantata et al. (2010) reported 

that although legume in mixtures will not usually 

compete with other species for nitrogen, they will of 

course; compete for other growth factors in which 

case, some loss of yield from the main crop is normal.  

Relay cropping as a system of farming implies the 

growing of one crop after the other (Takim and 

Fadayomi, 2010). Takim and Fadayomi (2010) noted 

that for crop mixtures to be successful, the sum of the 

intercrop competition should be less than the sum of 

the intra-crop competition of the component crops 

when grown alone. Ijoyah (2012); Ijoyah et al., 

(2013); Lyocks et al.,  (2013) explained that 

intercropping is the growing of two or more crops 

simultaneously on the same field such that the period 

of overlap is long enough to include their vegetative 

stage. Relay cropping and intercropping are the two 

basic principles of multiple cropping (Njoku et al. 

2008; Oyewole, 2010). Specific multiple cropping 

systems have developed over the centuries in the 

different regions and they are closely adapted to the 

prevailing ecological and socio-economic conditions 

(Babatunde et al., 2011). Ijoyah (2012) observed that 

population pressure has led to an intensification of 

intercropping in order to increase the production per 

unit area. 

In view of the above, the objective of this research is 

to find out the appropriate time to introduce the 

different intercrops for maximum performance in 

terms of growth and yield.    

MATERIALS AND METHODS 

The study was conducted during the 2013 and 2014 

cropping seasons at the Division of Agricultural 

Colleges,  Samaru College of Agriculture Teaching 

and Research Farm, Ahmadu Bello University; Zaria 

situated at latitude 11
0
11" N, longitude 07

0
38" E and 

686 m above sea level in the Northern Guinea 

Savanna Ecological zone of Nigeria.  The treatments 

consisted of seven different cropping relays namely; 

okra planted 1 week after cowpea, okra planted 2 

weeks after cowpea, okra and cowpea planted 

simultaneously, okra planted 1 week before cowpea, 

okra planted 2 weeks before cowpea, sole okra and 

sole cowpea. These treatments were laid out in a 

randomized complete block design with three 

replications.  The gross plot was 182m
2
. This was 

mailto:hammaidi@yahoo.com


Dutse Journal of Agriculture and Food Security                                                                             Ibrahim et al. 

Volume 2 Number 1 June, 2015 pp 24 - 28 

 

25 
 

demarcated into plots of 4m x 3.6m, with 6 ridges per 

plot. Planting started in second week of June after rain 

has established. Weeds were controlled at two weeks 

interval up to maturity of the crops. Fertilizer (NPK 

20-10-10) was applied at the rate of 120 kg N, 25 kg 

P205 and 25kg K20 ha
-1

 at 2 and 6 weeks after planting 

(WAP) on okra rows.  The crops were harvested at 

physiological maturity. Harvesting which followed 

the cropping relay at planting was done at different 

times. The net plot was harvested for the 

determination of percent production of fruits and pods 

in okra and cowpea, respectively. Data collected was 

subjected to analysis of variance (ANOVA) using 

mixed model procedure of statistical analysis system 

software version 8. Separation of treatment means 

was significantly done using Duncan’s multiple range 

tests at 5% level of probability (Duncan, 1955).    

RESULTS AND DISCUSSION   

Table 1 shows the physical and chemical properties of 

the soil used for the experiment in 2013 and 2014 

cropping seasons. The soil contains high amount of 

sand, low silt, low clay and low organic carbon. The 

total nitrogen, phosphorus, potassium, calcium, 

sodium, magnesium and cation exchange capacity 

were equally very low in both seasons. It was 

observed that the values in 2014 were higher than 

those of 2013 cropping season. This may be that the 

nutrient content in 2014 increased as a result of 

residual effect from 2013 cropping season which 

improved the fertility status of the soil. 

 
Table 1: Physical & Chemical Properties of Soil Used for the Experiment During 2013/2014 Cropping Seasons 

Soil property Soil depth 0-30cm Soil depth 0-30cm 

 2013 2014 

Sand % 83.26 86.88 

Silt% 7.14 7.42 

Clay% 10.21 11.24 

Organic carbon% 5.34 5.44 

PH in H20 6.45 6.52 

Total nitrogen % 3.44 3.56 

Available phosphorus mg kg-1 2.12 2.24 

Available potassium mg kg -1 1.68 1.58 

Available calcium mg kg -1 0.39 0.58 

Available sodium mg kg -1 0.52 0.53 

Available magnesium mg kg -1 1.38 1.35 

Cation exchange capacity (CEC) mg kg -1 
5.14 

5.23 

 

Source: ABU, Zaria, Soil Science Laboratory Analysis Result

Effect of Relay Cropping on the Performance of 

Okra 

 

Plant height (cm) 

Table 1 shows the effect of relay cropping on plant 

height of okra in 2013 and 2014 cropping seasons. 

There was a significant difference (P<0.05) on plant 

height due to relay cropping. Okra planted two weeks 

after cowpea significantly produced higher means in 

both cropping seasons over the rest of the relay 

cropping systems. However, there were no significant 

difference between okra planted sole and okra planted 

two weeks before cowpea (P>0.05).  Similar results 

were observed by (Babatunde et al. (2011); Egbe and 

Idoko (2009) that cropping combinations sometimes 

do not significantly differ irrespective of their interval 

especially when the soil is very fertile. 

Number of leaves plant
-1 

Table 2 shows a no significant difference (P>0.05) 

among the means due to relay cropping in both 

seasons on number of leaves plant
-1

. Similar results 

were observed by (Obadoni et al. (2010); Ekwere et 

al. (2013) that when the nutrient status of the soil is 

adequate, cropping combinations might not 

significantly differ on traits measured. 

 

Number of branches plant
-1 

Table 2 shows a no significant difference (P>0.05) 

among the means due to relay cropping in both 

seasons on number of branches plant
-1

. Dissimilar 

results were observed by (Takim and Fadayomi 

(2010); Dantata et al. (2010) when they conducted a 

research on sweet potato and soybean to determine 

their cropping sequence, they observed that sweet 

potato introduced a week or two weeks after soybean 

did not significantly differ (P>0.05) in percentage 

tuber and pod production with all of the cropping 

sequences, but sweet potato planted at one week after 

soybean or two weeks after soybean significantly 

(P<0.05) differed in percentage tuber and pod 

production with all of the cropping sequences. 

 

Number of fruits plot
-1 

Table 2 shows a significant difference (P<0.05) due to 

relay cropping on number of fruits plot
-1

. Okra planted 

sole significantly produced higher number of fruits 

plot
-1

 in both seasons. Okra and cowpea planted at the 

same time significantly produced the lowest means in 

both seasons. Other treatments did not significantly 

differ (P>0.05) in both seasons. Similar observations 

were made by (Oyewole (2010); Lyocks et al. (2013). 
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that better performance was observed in sole cropping than intercrops in terms of grain yield. 

 

Table 2: Effect of relay cropping on the performance of okra in 2013 and 2014 cropping seasons 
 

 
 

Treatments 

Plant height (cm) 

 

Number of  
leaves  

plant-1 

 

 
Number of 

 branches plant-1 

 

Number of 

fruits  
plot-1 

 

Fruit yield ha-1 

  

2013 

 

2014 

 

2013 

 

2014 

 

2013 

 

2014 

 

2013 

 

2014 

 

2013 

 

2014 

Sole okra 16.37b 16.48b 7.00a 7.10a 3.22a 3.24a 
20.2

8a 
20.31a 2756.13a 2768.15a 

Okra planted 1 week after 

cowpea 
22.69ab 22.77ab 7.11a 7.12a 3.22a 3.25a 

20.1

0a 
20.00a 1745.32ab 1748.61ab 

Okra planted 2 weeks after 
 cowpea 

 

22.76a 22.99a 7.10a 7.11a 3.20a 3.21a 
20.3
1a 

20.32a 1344.20ac 
1348.21ac 
 

 

 

 

           
Okra and cowpea planted at 

 same time 
21.53ab 21.62ab 6.85a 6.88a 3.00a 3.00a 

13.1

2b 
13.14b 685.37c 687.26c 

Okra planted 1 week before  

cowpea 
 

 

17.48ab 17.59ab 6.82a 6.87a 3.10a 3.11a 20.1

0a 
20.11a 1444.24ac 1448.13ac 

Okra planted 2 weeks 
before cowpea 

16.35b 16.56b 6.84a 6.89a 3.10a 3.12a 20.1
2a 

20.14a 1524.13ac 1546.11ac 

SE+ 1.00 1.10 NS NS NS NS 9.43 9.45 273.11 288.12 

 

Means followed by the same letter (s) within a column and treatment group are statistically similar using DMRT 

 NS = Not significant at 5% level of probability 

Fruit yield ha
-1

 
Table 2 show a significant difference (P<0.05) due to 

relay cropping in 2013 and 2014 cropping seasons on 

fruit yield ha
-1

. Okra planted sole significantly 

produced (P<0.05) the highest means in both seasons 

followed by okra planted one week after cowpea. 

Okra and cowpea planted at the same time 

significantly produced the lowest means of fruit yield 

ha
-1

 in both cropping seasons. Okra planted two weeks 

after cowpea, okra planted one week before cowpea 

and two weeks before cowpea did not differ 

statistically in both years. Similar results were made 

by (Njoku et al. (2008); Ijoyah et al. (2013) that 

cropping sequence sometimes influence crop 

performance, but at other times it does not produce 

significant difference on the traits assessed. 

 

Effect of Relay Cropping on the Performance of 

Cowpea 

 

Vine length (cm) 

Table 3 shows the effect of relay cropping on plant 

height of cowpea in 2013 and 2014 cropping 

seasons. There was no significant difference 

(P>0.05) on plant height due to relay cropping on 

cowpea in both years. Also Obadoni et al. (2010); 

Odedina et al. (2014) observed similar results that 

there was no significant difference on the means of 

parameters measured. 
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Table 3: Effect of relay cropping on the performance of cowpea in 2013 and 2014 cropping seasons 

Treatments 
Vine length (cm) Number of leaves 

plant-1 

Number of vines 

plant-1 

Number of pods plot-

1 

Pod yield ha-1 

  

2013 
 

2014 

 

2013 
 

2014 

 

2013 
 

2014 

 

2013 
 

2014 

 

2013 
 

2014 

Sole cowpea 20.70a 20.72a 19.00ab 20.00ab 10.10a 10.13a 15.00a 16.00a 2878.52a 2898.54a 

Okra planted 1 week after 
cowpea 

21.35a 21.38a 22.19ab 22.28ab 11.21a 11.24a 14.19bc 14.21bc 2565.23ab 2567.24ab 

Okra planted 2 weeks after 

cowpea 
20.55a 20.58a 20.63ab 20.68ab 10.10a 10.12a 15.80ab 16.00ab 2535.26ab 2545.25ab 

Okra and cowpea planted at  
same time 

18.54a 18.58a 20.25ab 20.29ab 10.00a 10.13a 12.80c 12.88c 1253.50c 1256.48c 

Okra planted 1 week before 

cowpea 
19.31a 19.33a 21.68ab 21.72ab 11.00a 11.08a 16.62a 16.69a 2554.82ab 2558.86ab 

Okra planted 2 weeks before 

cowpea 
19.28a 19.30a 25.18a 25.22a 12.42a 12.46a 14.78ac 14.81ac 2324.32ac 2326.28ac 

 

SE+ NS NS 1.10 1.11 NS NS 0.90 0.91 278.24 288.45 

Means followed by the same letter (s) within a column and treatment group are statistically similar using DMRT. NS = Not 

significant at 5% level of probability 
 

Number of leaves plant
-1 

Table 3 shows a significant difference (P<0.05) 

among the means due to relay cropping in both 

seasons on number of leaves plant
-1

. Cowpea planted 

two weeks after okra significantly produced higher 

means (25.18 and 25.22) on number of leaves plant
-1

. 

All other treatments did not differ significantly 

(P>0.05) in 2013 and 2014 cropping seasons. Similar 

results were observed by (Babatunde et al., 2011; 

Odedina et al., 2014) when they carried out a research 

on okra/cowpea intercrop. They observed that there 

was no significant difference (P>0.05) on means of 

the parameters assessed.  

 

Number of vines plant
-1 

Table 3 shows a no significant difference (P>0.05) 

among the means due to relay cropping in both 

seasons on number of vines plant
-1

. Similar results 

were observed by (Ibeawuchi et al. (2008); Egbe and 

Idoko (2009) when they worked on the effect of 

cropping sequence on cowpea –maize in 2008 and 

2009, respectively. They equally observed that the 

cropping interval did not significantly differ on means 

of parameters measured. 

 

Number of pods plot
-1 

Table 3 shows a significant difference (P<0.05) due to 

relay cropping on number of pods plot
-1

. Cowpea 

planted a week after okra significantly produced 

higher number of pods plot
-1

 in both seasons followed 

by cowpea planted sole. Cowpea and okra planted at 

the same time significantly produced the lowest 

means in both seasons. The same results were 

observed by (Dantata et al. (2010); Babatunde et al. 

(2011) when they conducted similar research on sweet 

potato and soybean intercrops. They observed that 

there was no significant variation on the means of the 

characters assessed due to cropping sequence. 

 

Pod yield ha
-1

 
Table 3 show a significant difference (P<0.05) due to 

relay cropping in 2013 and 2014 cropping seasons on 

pod yield ha
-1

. Cowpea planted sole significantly 

(P<0.05) produced the highest means in both seasons. 

Cowpea and okra planted at the same time 

significantly produced the lowest means on pod yield 

ha
-1

 in both cropping seasons, but did not significantly 

differ with cowpea planted two weeks after okra. 

Similar observations were made by (Ijoyah et al. 

(2013); Takim and Fadayomi (2010); Odedina et al. 

(2014) when a similar research on cropping pattern of 

maize/cowpea was carried out. They observed that 

there was no significant difference between sole 

cropping and intercrops on mean values produced 

throughout the period of the study.  

CONCLUSION 

It was observed from the results that okra planted 

one or two weeks after cowpea in mixture 

significantly produced higher mean values; whereas 

okra planted one or two weeks before cowpea in 

mixture significantly produced the lower means of 

the characters studied in both cropping seasons.  

 

Also, cowpea planted sole and one week before okra 

in mixture significantly produced higher means of 

characters assessed; whereas cowpea planted one 

week after okra and at the same time significantly 

produced lower means of the same characters 

assessed in both cropping seasons. 
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