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Abstract 
The study is a reviewed work based on a comprehensive compilation of 
research results from various studies that relates to the performance of okra in 
intercrop with other classes of crops such as cereals, root crops, legumes etc, 
and across different locations in Nigeria. The study pulled together the 
definitions of intercropping as perceived by different experts in the field of 
cropping systems, as well as its general benefits, and also gave the economic 
importance of okra, the potential crop of attention. The reviewed work shows 
the response of intercropped okra as influenced by factors such as population 
density, time of planting and intercropping with other component crop 
varieties under varied intercropping systems. The results showed that in a 
soybean-okra mixture, okra sown at the density of 33,000 plants ha-1 gave the 
highest soybean and okra yields, while in a cassava-okra intercropping 
system, optimum okra plant density was 42,000 plants ha-1 for highest yields 
of cassava (19.5 t ha-1), okra (1.78 t ha-1) and highest total gross monetary 
returns. Increasing the population density of okra above the optimum in a 
soybean-okra or cassava-okra intercropping systems, progressively decreased 
yields of component crops, as well as a reduction in total monetary returns. 
Highest tuber and pod yields in a sweet potato-okra intercropping system were 
obtained when both crops were planted at the same time. Tuber and pod 
yields, however decreased as time of planting okra into sweet potato plots 
advanced. Similar results were obtained in a maize-okra and soybean-okra 
intercropping systems. In the intercropping situation involving okra with other 
component crop varieties, plant height becomes an important feature, as the 
taller component intercepts major share of the light, producing greater yield. 
In all the works reviewed, land equivalent ratio (LER) values were all above 
1.00, indicating yield advantage, as well as the suitability and compatibility of 
okra as a potential intercrop for farmers in the intercropping systems. 
Key words: Okra yield, intercropping system, plant density, time of planting, 
crop varieties. 
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INTRODUCTION 
Intercropping by smallholder and peasant farmers has been a common practice over the years (Wolfe, 
2000). Monocropping or pure stands have been emphasized because of its advantages (Gondwe, 
1992). Despite the advantages of monocropping, almost all peasant farmers in the developing world 
still practice intercropping. This practice may allow complimentary interaction in crops (Wolfe, 
2000), greater production of crops, reduce insect-pest incidence, reduce disease transfer (Ramert, 
2002) and deliver environmental benefits such as greater soil and water conservation potential (Gilley 
et al., 2002). 
Okra (Abelmoschus esculentus L. Moench) is an important vegetable grown in Nigeria and ranks third 
in production area following tomato and onion (Grubben, 1999). In the country, farmers intercrop root 
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and tubers, cereals and legumes with vegetable crops, particularly okra. Over 60 % of okra grown in 
the country is produced under intercropping (Iken and Amusa, 2004).  
 Studies have been conducted across the country on intercropped okra as influenced by factors such as 
population density, time of planting, etc, but the compilation of such works, that will put together and 
clearly show the trend of yield response, as well as the yield advantage of intercropped okra as 
affected by such factors, particularly under different intercropping systems and across varied locations 
is yet to be done. The reviewed work was therefore carried out with the objective of achieving the 
purpose, and providing not only an information base but a easy reference material for use by 
researchers and farmers with interest on the potential of okra in any intercropping system. 
Definitions of intercropping 
 Intercropping is defined as the growth of two or more crops in proximity in the same field during a 
growing season to promote interaction between them and is considered as the practical application of 
ecological principles such as diversity, crop interaction and other natural regulation mechanisms 
(Willey, 1985). Grubben (1999) defined intercropping as the growth of two or more crops with 
distinct row arrangement 
According to Usman (2001), intercropping is a crop management system involving two or more 
economic species growing together for at least a portion of their respective production cycles and 
planted significantly close to each other so that inter-specific competition occurs. The crops were not 
necessarily sown at exactly the same time and their harvest time might be quite different, but they 
were usually and simultaneously together for a significant part of their growing periods so that inter-
specific competition occurs (Hiebsch and McCollum, 1987). 
General benefits of intercropping 
 One of the main benefits of intercropping is an increase in yield per area of land. To compare yields 
of monocropped and intercropped fields, the land equivalent ratio (LER) was developed. The LER 
can be calculated using any measure of units (Willey, 1985). The LER is calculated by dividing the 
amount of intercropped yield by the amount of the monocropped yield for each crop in the field. Add 
the partial land equivalent ratios (LERs) together to find the total LER. For example, intercrop okra 
may produce 0.67 the yield of monocropped okra and the intercropped maize may produce 0.58 the 
yield of monocropped maize. When added together, the partial LERs create a total LER of 1.25 
(Ijoyah et al., 2012). A land equivalent ratio (LER) of 1.25 can be interpreted as 25 % greater yield 
for intercropping or as a 25 % greater area requirement for the monocrop system (Ijoyah et al., 2012). 
Increased diversity of the physical structure of plants in an intercropping system produces many 
benefits. Increased leaf cover in intercropping systems help to reduce weed populations once the crops 
are established (Beets, 1990). Having a variety of root systems in the soil reduces water loss, increases 
water uptake and increases transpiration. The increased transpiration may make the microclimate 
cooler, which along with increased leaf cover helps to cool the soil and reduce evaporation (Innis, 
1997). This is important during times of water stress, as intercropped plants use a larger percentage of 
available water from the field than monocropped plants. Creating windbreaks may also modify the 
microclimate. Rows of okra in a field with a shorter crop will reduce the wind speed above the shorter 
crops and thus reduce desiccation (Beets, 1990). 
Other ecological benefits of intercropping include less land needed for crop production, reduction of 
pests and disease outbreaks, reduction of pesticide and herbicide use and a reduction in soil erosion. 
Intercropping also has several benefits to the farmer including yield increase, soil nutrient 
stabilization, weed control, reduced pests and disease, addition of fodder, reduction in farm inputs, 
diversification of diet, increased labor utilization efficiency and reduced risk of crop failure (Table 1).  

Economic importance of okra 
Okra is of great economic importance because of its nutritional value. The fruit contains some 
essential vitamins (vitamin C) and mineral salts such as calcium, magnesium, potassium and iron 
including water at varying proportion (Shippers, 2000). The immature pods are used for making soup 
and other sauce that is eaten with cereals or tubers (Yadev and Dhanker, 2002). More importantly, 
okra is also valuable with regards to anti-carcinogenicity, human immunity promotion, ageing 
prevention and health care, and traditionally, the fresh fruits and leaves are boiled and eaten to cure 
cough and throat infection (Ibeawuchi, 2007). The mucilage preparation from the immature pod is 
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also used medicinally in the treatment of ulcers and in the relief of hermmorrhoids (Yadev and 
Dhanker, 2002). 
STUDIES ON INTERCROPPED OKRA 
Sowing density: 
1. Soybean and okra intercropping system  
Ijoyah and Anyam (2013) reported that under intercropping, okra at the density of 33,000 plants ha-1 
gave the highest soybean and okra yields (Table 2). This was attributed to the greatest number of 
soybean and okra pods produced from okra sowing density of 33,000 plants ha-1. Increase in okra 
sowing density up to 50,000 plants ha-1 significantly (P≤0.05) reduced yields of soybean and okra 
(Table 2). This view agreed with that of Muoneke and Asiegbu (1997) who reported that high plant 
densities reduced vegetative growth due to greater competition for light and other growth resources. 
Though the land equivalent ratio (LER) values at each sowing density of okra into soybean plots were 
all above 1.00 (Table 2), signifying that it was advantageous having both crops in mixture than 
growing them separately, however LER values decreased with increase in sowing density of okra 
(Table 2). Intercropping soybean with okra sown at 33,000 plants ha-1 gave the highest LER value, 
indicating greatest productivity at okra sowing density of 33,000 plants ha-1. 
2. Cassava and okra intercropping system 
Muoneke and Mbah (2007) reported that the optimum okra planting density for intercropping with 
cassava was 42,000 plants ha-1 as it had the highest yield advantage (Table 3). Increasing the 
population density of okra up to 56,000 plants ha-1 in the intercrop, progressively decreased tuber 
yield (Table 3). They attributed this situation to competition for growth resources, which was 
intensified at high densities of okra in cassava plots. Ezumah and Namky (1984) and Ikeorgu et al., 
(1989) reported similar results in complex crop mixtures involving cassava/maize/okra/melon 
intercropping system. 
The land equivalent ratio (LER) of cassava-okra intercrop at the varied plant densities of okra were all 
above 1.00 (Table 3). The highest LER of 1.30 and the least of 1.10 were obtained when cassava was 
intercropped with okra at 42,000 plants ha-1 and 56,000 plants ha-1 respectively (Table 3). The 
productivity of cassava-okra intercropping as determined by the LERs in all combinations was 
superior in resource use efficiency compared to growing the two crops separately. 
The area x time equivalent ratio (ATER) in the intercrop ranged from 0.92 to 1.02 (Table 4). The 
values were generally lower when compared with the LER at equivalent plant populations, perhaps 
due to the wide variations in the maturity periods of the two crops of which cassava stayed longer on 
the land and had enough time to compensate for the okra competition. 
Cassava generally was more competitive than okra in the intercrop. The competition coefficient of 
cassava decreased as okra plant density increased up to 42,000 plants ha-1 and thereafter increased 
with further increase in plant density up to 56,000 plants ha-1 (Table 4). The highest competition 
coefficient in cassava was obtained at the lowest intercrop population of okra at 14,000 plants ha-1, but 
the reverse was the case in okra. Gross monetary returns (N142,000) was highest when okra was 
intercropped at 42,000 plants ha-1 with cassava but lowest with the sole crop. 
Time of planting: 
1. Sweet potato and okra intercropping system 
 Ijoyah and Jimba (2011) reported that in a sweet potato-okra intercropping system, the highest 
number of okra pods per plant and highest okra yield were obtained from okra sown at the same time 
as sweet potato (Table 5). The highest number of pods produced could have been influenced by its 
highest number of branches and leaves obtained when planting of both crops was done at the same 
time. This view support Ijoyah et al., (2010) who reported that the number of pods would depend on 
the intensity of growth of the plant. The largest leaf area produced when planting of both crops was 
done at the same time (Table 5) might have promoted its greatest yield. This view supports 
Moniruzzaman et al., (2007) who observed a correlation between leaf area and pod yield. The number 
of sweet potato tubers and tuber yield decreased as time of planting okra into sweet potato plots 
advanced (Table 5).  
 The greatest intercrop tuber yield was also obtained from sweet potato planted at the same time as 
okra. This finding agreed with that of Uzozie (2001) who reported that best cassava yield was 
obtained when maize was planted at the same time in a cassava-maize intercropping system. Sweet 
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potato planted at the same time as okra gave the highest LER of 2.39, indicating the highest yield 
advantage (Table 5). 
2. Maize and okra intercropping system 
 Hossain et al., (2001) in his work on maize-okra mixture reported that number of okra branches 
decreased as time of sowing okra into maize plots advanced. Similarly, the number of pods per plant 
significantly (P≤0.05) decreased as sowing of okra was delayed (Alfredo et al., 1999). Ijoyah and 
Dzer (2012) reported that yield of okra was highest when sown at the same time as maize but 
progressively decreased with delayed planting of okra. Moniruzzaman et al., (2007) also reported a 
decrease in okra yield with delayed planting of okra. They noted that the tallest okra plants and largest 
leaf area of okra obtained when okra was sown at earlier date could have promoted its highest pod 
yield. They therefore observed a correlation between the plant height and yield of okra.  
Intercropping okra with maize at the same time not only recorded the lowest competitive pressure but 
gave the highest LER of 1.75 with 42.9 % of land saved (Ijoyah and Dzer, 2012). 
3. Soybean and okra intercropping system 
 Ogakwu (2013) reported that planting okra at the same time as soybean significantly (P≤0.05) 
increased okra yield by 4.2 % and 33.3 % respectively, compared to that obtained from okra sown at 2 
and 4 weeks later into soybean plots, while soybean yield produced from intercropping with okra at 
the same time was significantly (P≤0.05) greater by 15.3% and 23.4 % respectively, compared to that 
obtained from soybean with okra sown 2 and 4 weeks later (Table 6). 
The LER values at every sowing dates of okra into soybean plots were all above 1.00, signifying that 
it was advantageous having both crops in intercrop at the different planting dates of okra. This was 
attributed to greater efficiency of resource utilization (Mohta and De, 1980).  Planting soybean and 
okra at the same time gave the highest LER of 1.81 (Table 6), indicating greatest productivity per unit 
area. 
Intercropping okra with other component crop varieties: 
1. Sweet potato and okra intercropping system 
Njoku et al., (2007) in their work on the effect of intercropping varieties of sweet potato and okra in 
South-eastern Nigeria, reported that the interaction of okra and sweet potato cultivars significantly 
affected total number of tubers per plant but not tuber yield (Table 7). Irrespective of okra cultivar, 
sweet potato variety ‘TIS 87/0087’ intercrop produced more tubers than ‘TIS 8164’ and that of ‘TIS 
2532.OP.1.13’. In sweet potato cultivar x okra cultivar, intercropping ‘TIS 87/0087’ sweet potato with 
‘NHAe 47-4’ okra gave the highest number of tubers per plant (Table 7). Okwuowulu and Asiegbu 
(2000) and Okorie and Okpala (2000) also reported superior performance of ‘TIS 87/0087’ sweet 
potato and ‘NHAe 47-4’ okra compared with other cultivars.  
The presence of sweet potato, a planophile did not significantly depress okra fresh pod yield (Table 
7), probably because the sweet potato conserved soil moisture and reduced weed growth. Ikeorgu 
(1984) had reported that melon (a planophile) improved the yield of companion crops by conserving 
soil moisture, thereby making the environment more conducive for plant growth and development. 
The various cultivar interactions were not significant for okra fresh pod yield. 
The LER of the sweet potato and okra cultivars were all above 1.00, indicating that higher 
productivity per unit area was achieved by growing the two crops together than by growing them 
separately (Table 7). The highest LER of 3.10 (Table 7), was obtained by intercropping ‘TIS 2532 
OP.1.13’ sweet potato and ‘NHAe 47-4’ okra, depicting 160 % yield advantage in growing the 
cultivars together. Muoneke and Asiegbu (1997) obtained similar results in okra/cowpea 
intercropping system. 
2. Soybean and okra intercropping system 
Ibeawuchi et al., (2005) in their evaluation of four soybean varieties intercropped with okra ‘NHAe 
47-4’, emphasized that nodule weight and nodule number are important features to note in relation to 
N-fixation ability of legume crops, as this will help the farmers reduce expenditure on inorganic 
fertilizer use on their farms and improve the environment. They however, reported that ‘Samsoy 1’ 
gave the highest grain yield compared to other soybean varieties in intercrop with okra. The highest 
yield of intercropped ‘Samsoy 1’ may be attributed to its ability to grow taller and branch freely than 
other varieties used in the study. Palaniappan (1985) and Olasantan and Lucas (1992) had noted that 
canopy height is one of the important features that determine competition ability of plants for light. 
Palaniappan (1985) observed that when one component is taller than the other in intercropping 
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situation, the taller component intercepts major share of the light such that growth rates of the two 
components will be proportional to the quantity of the photosynthetically active radiation they 
intercepted.  
Among the soybean varieties, ‘Samsoy 1’ was significantly the tallest. It may also be that it had a 
better compatibility with okra to have performed better in its association than other varieties used in 
the experiment. Okra is an excellent association plant since its foliage give only light shade and the 
root system is not extensive to disrupt nutrient uptake of intercropped plants (Dupriez and De Leener, 
1989). 

CONCLUSION 
From the reviewed work done, it can be concluded that the highest intercrop yields of soybean and 
okra were produced when okra was sown at the density of 33.000 plants ha-1, while the highest 
intercrop yields of cassava and okra were obtained at the optimum okra density of 42,000 plants ha-1. 
Greatest yield of okra was also obtained when planted at the same time as either sweet potato, maize 
or soybean respectively, in sweet potato-okra, maize-okra and soybean-okra intercropping systems. 
Land equivalent ratio (LER) values were all above 1.00, indicating yield advantage, as well as the 
suitability and compatibility of okra in all the reviewed intercropping system. With these attributes, 
okra can therefore be recommended as a potential intercrop for farmers in Nigeria. 
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Table 1. Main benefits of each intercropping system 
 
Intercropping 
system 

Yield 
 increase  

Soil nutrient  
 stabilization 

Weed 
control 

Reduced 
pest and 
disease 

Increased 
labour 
utilization 
efficiency 

 Reduced  
risk 

Increased  
crop 
diversity 

 Fodder 

Soybean-Okra � � � � � � � � 

Cowpea-Okra � � � � � � � � 

Maize-Okra �    � � �  

Sweetpotato-Okra �   �  � � � � 

� � Indicate positive benefit. 
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Table 2. Yields of sole soybean, sole okra and land equivalent ratio (LER) from intercropping soybean with okra sown at varied sowing densities. 
 
 

Sowing densities 

Soybean 
seed yield (t ha-1) 

Okra pod 
yield (t ha-1) 

 
 

LER 
Sole soybean 1.25 ____ ____ 

          Sole okra ___ 6.4 ____ 

S + O (33,000) 1.2 5.2 1.71 

S + O (40,000) 0.9 4.1 1.41 

S + O (50,000) 0.8 3.2 1.18 

LED (� � 0.05) 0.07 0.7  

CV (%) 15.2 13.4  

 S + O (33,000): Soybean with okra sown at the density of 33,000 plants per hectare. 
S + O (40,000): Soybean with okra sown at the density of 40,000 plants per hectare. 
S + O (50,000): Soybean with okra of sown at the density of 50,000 plants per hectare. 
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Table 3. Yields of sole cassava, sole okra and land equivalent ratio (LER) from intercropping cassava with okra sown at varied sowing densities. 
 

Sowing densities 
Cassava tuber 
yield (t ha-1) 

Okra pod 
yield (t ha-1) 

 

 
LER 

Sole cassava 21.4 _____ ____ 

Sole Okra ___ 4.51 ____ 

C + O (14,000) 20.6 1.07 1.20 

C + O (28,000) 20.0 1.43 1.25 

C + O (42,000) 19.5 1.78 1.30 

C + O (56,000) 18.7 1.05 1.10 

F-LSD (0.05) Ns 1.4  

C + O (14,000): Cassava with okra sown at the density of 14,000 plants ha-1  
C + O (28,000): Cassava with okra sown at the density of 28,000 plants ha-1  
C + O (42,000): Cassava with okra sown at the density of 42,000 plants ha-1  
C + O (56,000): Cassava with okra sown at the density of 56,000 plants ha-1  
ns: not significant. 
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Table 4.  Area � time equivalent ratio (ATER), competition coefficient and gross monetary returns as influenced by okra plant population in a 
cassava-okra intercrop. 

    
 Treatments 

 Area � time 
equivalent ratio      

 Competition coefficient  Gross monetary return (N ha-1) 
  Cassava Okra  Cassava Okra Total 

Sole cassava, 10,000 plants ha-1  __  __ __  107,000 __ 107,000 

Sole okra, 56,000 plants ha-1  __  __ __  __ 112,750 112,750 

Cassava 10,000 plants ha-1 
 okra 14,000 plants ha-1  1.02  0.80 0.20  103,000 26,000 129,750 

Cassava 10,000 plants ha-1 
 okra 28,000 plants ha-1  1.00  0.74 0.26  100,000 35,750 135,750 

Cassava 10,000 plants ha-1 
 okra 42,000 plants ha-1  1.00  0.70 0.30  97,500 44,500 142,000 

Cassava 10,000 plants ha-1 
 okra 56,000 plants ha-1  0.92  0.79 0.21  93,500 26,250 119,750 

Cassava and Okra were at prevailing market prices of N 5 kg-1 and N 25 kg-1 respectively in year 2000/2001. 
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Table 5. Yield parameters of sweet potato and okra, land equivalent ratio (LER) as affected by time of planting okra in a sweet potato-okra 
mixture. 

Time of 
planting 

Number of 
okra 

branches 
per plant 

Number of 
okra leaves per 

plant 

Leaf area of 
okra at 50% 

flowering (cm2) 

Number of 
okra pods 
per  plant 

Okra pod 
yield (t ha-1) 

Number of 
sweet potato 
tubers per 

plant 

Sweet 
potato 

tuber yield 
(t ha-1) 

 
 
 

LER 
Sole okra 4.1 11.8 210.0 10.4 4.1 _____ _____ _____ 

Sole sweet potato _____ _____ _____ _____ _____ 33.1 15.0 _____ 

S 
 O 
(same time in mid-July) 

4.2 11.2 207.5 10.6 5.3 34.1 16.5 2.39 

S 
 O 
(2 weeks later) 

3.7 9.4 175.8 10.3 4.2 33.1 13.5 1.92 

S 
 O 
(4 weeks later) 

2.4 7.0 143.4 6.1 4.0 14.5 10.7 1.69 

LSD (P�0.05) Okra 1.0 1.1 14.4 1.5 0.3 _____ _____ _____ 

LSD (P�0.05) Sweet 
potato 

_____ _____ _____ _____ _____ 1.7 0.9 _____ 

         

Cv (%) 15.2 5.4 7.3 10.2 7.0 10.2 15.4  

S + O (Same time): Okra sown at the same time with sweet potato. 
S + O (2 weeks later): Okra sown two weeks later into sweet potato plot. 
S + O (4 weeks later): Okra sown four weeks later into sweet potato plot. 
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Table 6. Yield attributes of soybean and okra, and land equivalent ratio (LER) as affected by time of planting okra in a soybean-okra mixture. 
 

Time of planting 
Leaf area 

of okra (cm2) 
Number of 
okra pods 
per plant 

Number of 
soybean pods 

per plant 

Okra yield 
(t ha-1) 

Soybean 
yield (t ha-1) 

 
LER 

Sole okra 68.5 5.8 _____ 5.7 _____ _____ 

Sole soybean _____ _____ 89.6 _____ 1.14 _____ 

Soybean + okra (same time in mid-July) 67.3 4.7 80.3 4.8 1.11 1.81 

Soybean + okra (2 weeks later) 58.3 4.0 71.3 4.6 0.94 1.63 

Soybean + okra (4 weeks later) 34.0 3.2 65.1 3.2 0.85 1.31 

LSD (P�0.05) Okra 5.2 0.5 _____ 0.2 _____  

LSD (P�0.05) Soybean _____ _____ 3.2 _____ 0.03  

Cv (%) 9.24 5.18 13.3 8.4 11.8  

 

Soybean + Okra (same time): Okra sown at the same time with soybean. 

Soybean+ Okra (2 weeks later): Okra sown 2 weeks later into soybean plot. 

Soybean + Okra (4 weeks later): Okra sown 4 weeks later into soybean plot. 
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Table 7. Effect of intercropping varieties of sweet potato and okra on number of okra pods per plant, okra fresh pod yield, number of sweet  
potato tubers per plant, sweet potato tuber yield and land equipment ratio (LER). 

 
Sweet potato-okra cultivars 

Number of okra 
pods per plant 

Okra fresh pod 
yield (t ha-1) 

Number of sweet 
potato tubers per 

plant 

Sweet potato 
tuber yield (t ha-1) 

 
LER 

         TIS 87/0087 � NHAe 47 – 4 5.13 2.07 3.30 25.0 1.90 

TIS 87/0087 � TAE 38 7.13 3.23 2.67 20.6 2.90 

          TIS 87/0087 � UM 38 8.03 3.43 3.03 24.5 2.60 

  TIS 8164 � NHAe 47 – 4 7.13 3.53 1.87 15.2 2.60 

          TIS 8164  � TAE 38 7.30 3.47 2.30 20.2 2.60 

          TIS 8164 � UM 38 3.80 3.50 2.30 18.2 2.20 

    TIS 2532.OP.1.13 � NHAe47 – 4 5.40 3.43 2.33 15.9 3.10 

TIS 2532.OP.1.13 � TAE 38 8.07 2.80 2.57 17.4 2.70 

TIS 2532.OP.1.13 � UM 38 5.70 3.73 2.13 16.0 2.70 

LSD 3.96 1.35 0.49 6.57  

  Significance Ns Ns *  
Ns  

Ns: not significant 
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