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The study determined effects of cocoa pod husk (CPH) fertilizer rates on okra and maize performance in 
okra/maize intercrop at Uhonmora, Edo State, Nigeria. Four levels of fertilizer: 0, 1.0, 2.0 and 4.0 t ha-1 
and seven cropping patterns: okra sole at 0.60×0.75 m, 0.90×0.75 m, 1.20×0.75 m, sole maize at 0.3×0.75 
m, okra intercropped with maize at 0.60×0.75 m, 0.90×0.75 m, 1.20×0.75 m with 1, 2 and 3 maize stands 
respectively between 2 okra stands for 28 treatments in a split plot design in three replicates. Fertilizer 
resulted to significant (p≤0.05) increased okra and maize yields that were optimum at 0.90×0.75 m with 
CPH applied at 1.0 t ha-1. The land equivalent ratio (LER) values were higher than unity in okra/maize 
intercrop but the aggressivity values were negative when okra was planted at 1.20×0.75 m, which 
indicates unhealthy competitions between the component crops. The monetary values (MV) were 
optimum when okra was planted at 0.90×0.75 m and was recommended. 
 
Key words: Cropping patterns, economic value, growth factors, optimum revenue, soil fertility maintenance. 

 
 
INTRODUCTION 
 
Maize (Zea mays) ranks third after sorghum and millet in 
importance in human food and livestock feed supply 
among the cereal crops in Nigeria (Uzozie, 2001) while 
okra is among the foremost fruit vegetable crops in terms 
of production and consumption level (Iremiren and Okiy, 
1999). Okra fruits are popular health food materials with 
high fibre, Ca, K, vitamin C, foliate and anti-oxidant 
contents. The seed contains about 15% oil which is high 
in unsaturated fats such as oleic and linoleic acids (Yadev 
and Dhanker, 2002). However, the vegetative and 
reproductive   growths   of   the   crops   are   affected   by 

spacing, soil fertility, species of weeds and climatic 
factors (Iyagba et al., 2012). 

Late flowering and late maturing genotypes of West 
Africa okra with long growth cycle are common in Nigeria 
farming practices (Adeniji, 2007). One of the late 
maturing West African okra accessions is Abelmoschus 
caillei [A. Chev] Stevols which is commonly called Ila 
Iroko in southwestern Nigeria. It has well-developed root 
system, good drought and heat tolerance as well as 
tolerance to root-knot nematodes. Though late maturing, 
it has sweet and spineless  light-green  pods.  The  plants  

*Corresponding author. Email: ipinmoroti2r@ymail.com; Tel: +2348078467448 or +2347031553050. 
 Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution 
License 4.0 International License 

 

 



3790        Afr. J. Agric. Res. 
 
 
 

Table 1. Okra/maize plant population ha-1 in okra/maize cropping systems. 
 

Cropping pattern Okra stands ha-1 Maize stands ha-1 

Sole okra at 0.60 m x 0.75 m 22,222 - 
Sole okra at 0.90 m x 0.75 m 14,814 - 
Sole okra at 1.20 m x 0.75 m 11,111 - 
Sole maize at 0.30 m x 0.75 m - 44,444 
Okra/maize at 0.60 m x 0.75 m 22,222 22,222 
Okra/maize at 0.60 m x 0.75 m 14,814 29,628 
Okra/maize at 0.60 m x 0.75  m 11,111 33,333 

 
 
 
are 5 ft high, well-branched with an open growth habit 
(Bamire and Oke, 2003). 

Okra production in Nigeria is of two distinct seasons 
namely - the thick and lean seasons. The lean season 
falls toward the dry season when late maturing okra 
varieties are common, hence okra fruits are produced in 
low quantities, scarce and expensive (Bamire and Oke, 
2003). Majority of okra producers/growers in Nigeria 
plants okra on a small-scale probably due to the problem 
of small land holdings, unavailable of storage, processing 
and preservation facilities (Agbede and Kalu, 1995). 
Processing and preservation are carried out using 
traditional techniques of slicing, sun-drying and grounding 
using mortar and pestle (Farinde et al., 2007). Hence, 
okra production is common on less than 0.4 to 1.6 ha and 
grown in intercrops with maize, yam, cassava, pepper, 
pineapple, maize and yam, yam and pepper, cassava 
and pepper, cassava and beans, beans and maize 
amongst other combinations depending on locality 
(Bamire and Oke, 2003; Iken and Amusa, 2004; Raji, 
2007). 

Studies have been carried out on sole okra and maize 
as well as their intercrops as influenced by plant density 
for early maturing cultivars of okra (Iremiren et al., 2007, 
2013; Iyagba et al., 2012) but not yet on the late maturing 
cultivars either as sole or as in okra-maize intercropping 
system. The experiment was conducted to investigate the 
influence of cocoa pod husk fertilizer on late maturing 
okra and maize production in okra-maize intercropping 
system under different maize densities and okra plant 
spacing on the field at Uhonmora, Edo State, Nigeria. 
 
 
MATERIALS AND METHODS 

 
A field plot of 60.2 x 18.5 m was cleared and divided into 3 blocks 
each of 17.4 x 14.5 m with 2.0 m distance between blocks. The 
blocks were each made into 28 flat beds of 7 rows with 4 beds row-

1. Each flat bed was 3.6 x 1.5 m size with 1.0 m space between the 
beds within the rows. There was 1.0 m space between rows of beds 
and 2.0 m edge row space round the entire plot. 

Late maturing okra variety (Abelmoschus caillei [A. Chev] 
Stevols) seeds were planted in 3 rows bed-1 as sole at (1) 
0.60×0.75 m, (2) 0.90×0.75 m, (3) 1.20×0.75 m and as intercrop 
with maize at (4) 0.60×0.75 m with 1 maize stand between 2 okra 
stands, (5)  0.90×0.75 m with 2 maize stands between 2 okra 

stands, (6) 1.20×0.75 m with 3 maize stands between 2 okra stands  
and (7) sole maize at 0.3×0.75 m for a total of 7 cropping patterns. 
The 7 cropping patterns were each randomly allocated to the 7 
rows of 4 beds each. Where okra or maize was planted, 4 seeds of 
the crop were sown and thinned to one plant stand-1 2 weeks after 
sowing. Cocoa pod husk (CPH) was collected, dried, pulverized 
and composed for 21 days (Iremiren et al., 2007) as organic 
fertilizer and applied at 0, 1.0, 2.0 and 4.0 t ha-1 across the 7 rows 
of 4 beds each, with each bed having a rate of CPH application to 
give a 7×4×3 factorial in split plot design, with cropping patterns as 
main plot and KPH rates as sub-plot. The plant population in each 
cropping pattern is given in Table 1. The first cropping trial 
commenced on 30th April, 2010, while the second cropping trial 
commenced on 5th May, 2011. The two cropping trials were under 
rain fed condition.  

Hoe weeding was carried out bi-monthly and harvesting of maize  
was carried out after 120 days of planting. Harvested maize cobs 
were sun dried, shelled and the grains dried to 10% moisture 
content and weight (g plant-1) taken. Okra fresh fruit harvest (g 
plant-1) commenced 27 weeks after sowing and continued every 5 
days for 15 cumulative harvests, when harvests became negligible. 
The data for both maize and okra were averaged for the mid row 
plants and extrapolated to yield ha-1, which excluded the border 
plants of each bed per treatment. Data were statistically analyzed 
by ANOVA and significant mean differences separated by LSD at 
5% probability.  Productivity evaluation of okra/maize intercrop 
compared to their sole cropping was assessed using the land 
equivalent ratio (LER) (Mead and Wiley, 1980), aggressivity 
(McGilchrist, 1965) and the monetary values (MV) (Gomez and 
Gomez, 1983) was calculated using the current farm gate price of 
₦300 kg-1 for maize and ₦150 kg-1 for okra. 

Pre-planting soil sample was analyzed for pH using glass 
electrode pH meter at soil/water 1:2.5 ratio; particle size distribution 
was by hydrometer method, available P was by Bray P-1 method 
(Bray and Kurtz, 1945); N by micro Khjeldal method (Bremmer, 
1996); organic C by Walkey-Black wet oxidation method (Nelson 
and Sommers, 1982). The exchangeable cations were determined 
by extracting the soil with 1.0N NH4AOC at pH 7.0 (Tel and Rao, 
1982). The K was measured using flame photometer while Ca and 
Mg were by atomic absorption spectrophotometer (AAS). The CPH 
was analyzed for N and organic C as described for the soil. The K, 
Ca and Mg content was by AAS after ashing the CPH sample in 
Murphy furnace at 500°C and the ash dissolved with 4% HCl and 
made to volume with distil water. The rainfall data of the study 
location in 2010 and 2011 were taken. 
 
 
RESULTS 
 
Soils and fertilizer material 
 
The study site soil was  sandy  clay  loam  in  texture  and 



Iremiren and Ipinmoroti        3791 
 
 
 

 
 
Figure 1. Rainfall distribution for 2010 and 2011 at Uhonmora, Edo State, Nigeria. 

 
 
 
contained moderate amount of organic C, total N, 
available P and Ca with very low K and Mg contents 
(Table 2). The soil was slightly acidic with pH value of 5.4. 
The cocoa pod husk contains considerable amount of N, 
P, K, Ca and Mg with C:N ratio of 16.6. 
 
 
Rainfall data 
 
The rainfall data showed that rainfall commenced late in 
2010 but stopped late in the month of November, while it 
started earlier in 2011 and stopped in October. However, 
there was more rain in 2010 than recorded in 2011 
(Figure 1). The amount and distribution of the rainfall 
during the cropping periods were more even in 2010 than 
in 2011.  
 
 
Okra fruit yield 
 
Okra fruit yield was 867.8 to 4622.2 kg ha-1 in 2010 
cropping season, while it was 845.9 to 4216.4 kg ha-1 in 
2011 cropping season (Table 4). The okra fruit yield 
increased with increasing okra plant stands ha-1 in both 
sole and intercropping systems. The okra fruit yield was 
higher under okra/maize intercropping system compared 
to values obtained under sole okra cropping (Table 3). 
The fruit yield values were higher with the application of 
CPH than for the control for both years of cropping. The 
values were 867.8 to 2217.8 kg ha-1 for control and 
2105.5 to 4622.2 kg ha-1 for CPH applied okra in 2010, 
while it was 845.9 to 1850.2 kg ha-1 for the control and 
2017.5 to 4216.4 kg ha-1 for CPH applied okra in 2011. 
Thus, weight of okra fruits obtained increased with CPH 
application  rate  and  the  values  were  more   for   2010 

compared to 2011. 
 
 
Maize grain yield 
 
Maize grain yield was 3.40 to 5.67 t ha-1 for 2010, while it 
was 3.71 to 5.96 t ha-1 for 2011. The maize grain yield 
increased with maize population ha-1 at both cropping 
years (Table 4). On cocoa pod husk fertilizer application, 
maize yield was 3.40 to 4.63 t ha-1 for control and 3.56 to 
5.67 t ha-1 with CPH application in 2010, while it was 3.71 
to 4.60 t ha-1 for control and 3.87 to 5.96 t ha-1 with CPH 
application in 2011. The grain yield generally increased 
with rate of CPH application. Under okra/maize 
intercropping pattern, maize grain yield increased with 
rate of CPH application up to 2 Mt ha-1 application rate 
and then decreased, while under sole maize, the maize 
grain yield increased from 4.63 to 5.67 t ha-1 at 1.0 t ha-1 
of CPH application and thereafter decreased with 
increased CPH application (Table 4). 

Maize grain yields were generally higher in 2011 
cropping season than for 2010. Cocoa pod husk 
application resulted to 4.13 to 27.96% increase in maize 
grain yield over the control. The maize grain yield under 
sole maize cropping was 0.87 to 31.71% higher than 
those under okra/maize intercrop. The mean differences 
between the cropping patterns and CPH application rates 
for both 2010 and 2011 cropping seasons were significant 
at p≤0.05. 
 
 
Productivity evaluation of okra/maize intercrop 
 
The yields of okra and maize in the okra/maize intercrop 
compared    to   their   sole   cropping   resulted   to   land  
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Table 2. Some properties of site soil and cocoa pod husk (CPH) organic fertilizer used. 
 

Material s pH Organic C N P K Ca Mg Sand Silt Clay 

Soil 
 ←    g/kg   → mg/kg ←    cmol/kg     → ←     g/kg soil     → 

5.4 32 1.0 7.2 0.3 2.56 0.05 67.6 14.2 18.2 

      

Cocoa pod husk 
 ←                              %                             →    

- 24.3 1.46 0.15 3.96 0.8 0.3 - - - 
 
 
 

Table 3. Fresh okra fruit yield (kg ha-1) under different cropping pattern and cocoa pod husk fertilizer. 
 

Cropping pattern 

Cocoa pod husk application rate (t ha-1) 

0.0 1.0 2.0 4.0 

←   Fresh okra fruit yield (kg ha-1)   → 

2010 cropping 
Okra/Maize at 60 cm 2217.8 3173.3 3377.8 3515.5 
Okra/Maize at 90 cm 1760.5 2394.8 2105.5 2470.1 
Okra/Maize at 120 cm 867.8 2884.4 2664.4 2532.2 
Sole okra at 60 cm 1532.2 2902.2 3835.5 4622.2 
Sole okra at 90 cm 1887.9 3254.3 2978.3 3017.2 
Sole okra at 120 cm 896.8 2340.0 2508.9 2784.4 
LSD = 0.05 100.2 131.6 109.1 264.7 
     
2011 cropping     
Okra/Maize at 60 cm 1850.2 2975.8 2895.5 3281.4 
Okra/Maize at 90 cm 1711.8 2402.1 2217.2 2403.8 
Okra/Maize at 120 cm 871.3 2732.6 2583.6 2433.5 
Sole okra at 60 cm 1346.1 2900.4 3183.6 4216.4 
Sole okra at 90 cm 1698.4 2984.1 2597.1 2889.7 
Sole okra at 120 cm 845.9 2092.7 2017.5 2142.5 
LSD = 0.05 152.5 125.2 211.6 207.8 

 

LSD = Least significant difference. 
 
 
 
equivalent ratio (LER) values that were greater than unity 
with value range of 1.39 to 2.18 in 2010 and 1.68 to 2.39 
in 2011 cropping seasons respectively (Table 5). This 
culminated to land area of about 28.1 to 54.1% in 2010 
and 40.5 to 58.2% in 2011 being saved. The aggressivity 
values calculated due to intercropping of the late 
maturing okra variety with maize were positive at okra 
spacing at 60×75 cm and 90×75 cm, while it was 
negative for okra spaced at 120×75 cm. 

The monetary value (MV) was higher under okra/maize 
intercrop than either of okra or maize cultivated 
separately (Table 6). The maize component of the 
okra/maize intercrop contributed more than okra to the 
calculated monetary values. On the overall, the monetary 
values were highest under okra spacing at 120×75 cm 
with 3 maize stands between two okra stands. However, 
the aggressivity values calculated for okra/maize at 120 
cm x 75 cm spacing were all  negative  (Table 6),  while  it 

was positive for okra/maize intercrop at 90×75 cm and 
60×75 cm okra spacing. 

The combined monetary values for 2010 and 2011 
cropping seasons showed the superiority of okra + maize 
in okra/maize intercrop over sole cropping of okra and 
maize. The okra/maize intercrop was optimal at the 
90×75 cm okra spacing with 2 stands of maize between 2 
okra plants. The beneficiary effects of the cocoa pod husk 
as nutrient source was fully revealed when the marginal 
monetary value was calculated (Table 7). The marginal 
monetary values that resulted from additional unit tone of 
the cocoa pod husk were generally higher at 1.0 t ha-1. 
 
 
DISCUSSION 
 
The sandy clay loam nature of the site soil coupled with 
the soil organic C content of 32 g kg-1  soil  indicates  that  
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Table 4. Maize grain yield under Okra/maize intercrop and CPH application. 
 

Cropping pattern 

Cocoa pod husk application rate (t ha-1) 

0 1.0 2.0 4.0 

←            Maize grain yield (t ha-1)          → 

2010 cropping     
Okra/Maize at 60 cm 3.40 3.70 4.38 3.56 
Okra/Maize at 90 cm 4.03 4.53 5.27 4.81 
Okra/Maize at 120 cm 4.46 4.81 5.37 5.09 
Sole maize at 30 cm 4.63 5.46 5.55 5.67 
LSD = 0.05 0.12 0.34 0.27 0.42 
     
2011 cropping     
Okra/Maize at 60 cm 3.71 3.87 4.07 5.15 
Okra/Maize at 90 cm 4.44 4.82 5.44 5.44 
Okra/Maize at 120 cm 4.56 4.96 5.83 5.33 
Sole maize at 30 cm 4.60 5.81 5.96 5.53 
LSD = 0.05 0.35 0.21 0.15 0.31 

 

LSD = Least significant difference. 
 
 
 
Table 5. Land equivalent ratio (LER), land use saved and aggressivity in okra/maize intercrop. 
 

Cropping pattern 

Land equivalent ratio Land use saved (%) Aggressivity 

Cocoa pod husk rate (t ha-1) Cocoa pod husk rate (t ha-1) Cocoa pod husk rate (t ha-1) 

0 1.0 2.0 4.0 0 1.0 2.0 4.0 0 1.0 2.0 4.0 

2010 cropping             
Okra/Maize at 60 cm 2.18 1.77 1.70 1.39 54.1 43.5 41.2 28.1 0.02 0.26 0.76 1.18 
Okra/Maize at 90 cm 1.80 1.57 1.69 1.67 44.4 36.3 40.8 40.1 0.09 0.14 0.05 0.05 
Okra/Maize at 120 cm 1.93 2.10 2.07 1.81 48.2 52.4 51.7 44.8 -0.65 -1.14 -0.74 -0.62 
CV (%) 6.11 10.1 11.5 11.2 8.12 12.1 10.5 11.3 14.2 16.5 12.2 15.3 
             
2011 cropping             
Okra/Maize at 60 cm 2.22 1.83 1.68 1.71 54.9 45.4 40.5 41.5 0.31 0.58 0.64 1.08 
Okra/Maize at 90 cm 2.02 1.81 1.89 1.82 50.5 44.8 47.9 45.1 0.01 0.40 0.27 0.23 
Okra/Maize at 120 cm 2.07 2.24 2.39 2.10 51.7 55.4 58.2 50.0 -0.67 -1.24 -1.08 -0.98 
CV (%) 4.12 6.25 5.83 7.44 8.61 7.01 12.3 8.71 15.4 13.8 17.2 14.6 

 

CV = Coefficient of variation. 
 
 
 
the soil physical, biological and chemical conditions were 
moderate for optimum crop production (Singh et al., 
2011). The soil pH was within pH 5.0 to 6.5 range which 
is considered adequate for arable crops (Crozier et al., 
1999). However, the soil N, P and Ca contents were 
generally moderate, while the K and Mg contents were 
very low for either okra or maize cropping. This informed 
the need for application of nutrients for sustainable 
production of the crops, especially under intercropping 
systems, because, they are high nutrient demanding 
crops (Afolayan et al., 2006). The high N, P, K, Ca and 
Mg contents of cocoa pod husk, with C/N ratio of 16.6 
showed that it could readily  decompose,  mineralize  and 

release nutrients in the soil for crop use (Ipinmoroti, 
2013). Its high K and moderate Mg contents makes it a 
good nutrient source for soils that are low in K and Mg as 
depicted by the soil of the studied location. 

Okra fruit yield was higher under okra/maize intercrop 
compared to values obtained under sole okra cropping 
except that the okra/maize intercrop was optimal at 90 × 
75 cm okra spacing. The weight of okra fruits obtained 
increased with CPH application rate and the mean okra 
fruit yield differences were significant at p≤0.05. This 
suggests that better okra fruits could be obtained with 
proper nutrient management of the soil. This attests to 
the fact  that  the  soil  was  inherently  low  in  K  and  Mg 
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Table 6. Monetary value in naira (#000 t-1) of okra and maize yield in okra/maize intercrop under cocoa pod husk (CPH) fertilizer treatment. 
 

Cropping pattern Crop 

2010 cropping 2011 cropping Total for 2010 and 2011 cropping

CPH rate (t/ha) CPH rate (t/ha) CPH rate (t/ha) 

0 1.0 2.0 4.0 0 1.0 2.0 4.0 0 1.0 2.0 4.0 

Okra/Maize at 60 cm 
Okra 333 476 507 527 278 446 434 492

2744 3193 3476 3632 Maize 1020 1110 1314 1068 1113 1161 1221 1545
Total 1353 1586 1811 1695 1391 1607 1655 2037

              

Okra/Maize at 90 cm 
Okra 264 359 316 371 267 360 333 361

3108 3524 3862 3807 Maize 1209 1359 1581 1443 1332 1446 1632 1632
Total 1473 1718 1897 1814 1599 1806 1965 1993

              

Okra /Maize at 120 cm 
Okra 130 433 400 380 131 410 388 365

2967 3774 4148 3871 Maize 1338 1443 1611 1527 1368 1488 1749 1599
Total 1468 1876 2011 1907 1499 1898 2137 1964

              
Okra sole 60 cm Okra 229.8 435.3 575.3 693.3 201.9 435.1 477.5 632.5 431.7 873.4 1052.8 1324.8
Okra sole 90 cm Okra 283.2 488.2 446.8 452.6 254.8 447.6 389.6 433.5 538.0 935.8 836.4 886.1 
Okra sole at 120 cm Okra 134.5 351.0 376.3 417.2 126.9 313.9 302.6 321.4 261.4 664.9 678.9 738.6 
Maize sole Maize 1387 1637 1604 1701 1320 1443 1579 1659 2707 3080 3183 3360 

 
 
 
Table 7. Marginal monetary value in naira (₦000) in okra/maize intercrop for additional tone of cocoa pod husk (CPH) fertilizer application 
ha-1. 
 

Cropping pattern Crop 

2010 Cropping 2011 Cropping Total for 2010 and 2011 cropping

CPH rate (t/ha) CPH rate (t/ha) CPH rate (t/ha) 

0 1.0 2.0 4.0 0 1.0 2.0 4.0 0 1.0 2.0 4.0 

Okra/Maize at 60 cm Okra - 233 278 -58 - 216 48 191 - 449 283 78 
Okra/Maize at 90 cm Okra - 245 179 -41.5 - 207 159 14 - 452 338 -27.5 
Okra /Maize at 120 cm Okra - 408 135 -52 - 399 239 -86.5 - 807 374 -138.5 

 
 
 
 (Table 2), which are some of the major nutrient needs of 
the crop for optimum growth performance and better fruit 
bearing (Afolayan et al., 2006). The trend corroborates 
the reports of other authors that made use of organic 
fertilizers for maize, okra, tomato and vegetable 
production in Nigeria (Iyagba et al., 2012; Iremiren et al., 
2007; Ayeni, 2010; Adeoye et al., 2001, 2005). 

The better okra fresh fruit production under okra/maize 
intercrop compared to sole okra showed that the 
decomposition and eventual mineralization of the maize 
roots and the resultant corn stubbles must have improved 
on the soil organic matter, which must have subsequently 
helped to conserve the soil water, improved the physical, 
chemical and biological conditions of the soil (Fioretto et 
al., 2005). The maize stands in the intercrop must have 
helped to reduce impact of rain drops on the ground 
thereby improving water infiltration and water holding 
capacity of the soil, while the floor of the sole okra plot 
was left bare to heavy down pour of  rain  impact  with  its 

attendant side effects on the soil physical and chemical 
properties (Mbagwu and Obi, 2003). 

The better performance of the CPH treated okra plants 
suggested that there is need for constant application of 
nutrients for sustainable okra cropping on the soil. This is 
true in that tropical soils could not support sustainable 
cropping over a long period without fertilizer application 
due to the fragile nature of the soils (Tolessa and Friesen, 
2001). The general lower fresh okra fruit yield in 2011 
compared to 2010 may probably be due to early 
stoppage of the rain in October, 2011 compared with late 
November in 2010 (Figure 1). Rainfall amount and 
distribution have been reported to affect cropping 
activities and eventual crop production in any particular 
cropping season, most especially fruit production 
(Omran, 2012). 

The CPH application resulted to 4.49 to 23.53% 
increase in maize grain yield over the maize plants 
without CPH  application.  Maize  grain  yield  under  sole 



 
 
 
 
cropping was however, higher than maize under 
okra/maize intercrop by 3.24 to 37.21% and 0.87 to 
31.71% in 2010 and 2011 respectively. This was in similar 
trend with previous reports by Ijoyah et al. (2012), 
Iremiren et al. (2013, 2007) and Muoneke et al. (2007). 
The CPH application was optimum at 1.0 t/ha rate, while 
the mean differences between CPH application rates and 
cropping patterns for both cropping seasons were 
significant at p≤0.05. On the overall, the cropping pattern, 
fertilizer rate application and their interaction contributed 
significantly to the mean differences in yields of okra fruits 
and maize grain at both cropping seasons. 

The land equivalent ratio (LER) values for okra and 
maize in the intercrop were greater than 1.0 with a range 
of 1.38 to 2.39 and about 28.1 to 58.2% of land area 
could be saved. The positive aggressivity values at 
60×75 cm and 90×75 cm okra planting indicated that 
there was little or no deleterious competitiveness in the 
intercrop of the late maturing okra with maize. On the 
other hand, the negative values obtained at 120×75 cm 
okra planting showed that the maize component was too 
dense that both aerial and underground competition was 
too much (McGilchrist, 1965), that the okra plants could 
not express their full potentials in growth and fruit 
production. It would therefore not be advisable to ask 
farmers to adopt such a planting pattern for the late 
maturing okra in okra/maize intercrop for sustainable 
farming business. Nigerian farmers are used to 
polyculture practice, especially in respect to arable 
farming (Okpara and Omaliko, 1995), hence, the best of 
the okra/maize intercropping patterns with productivity 
advantage on LER and aggressivity would therefore be 
advisable to the farmers. 

The okra/maize intercrop resulted to significantly 
(p≤0.05) higher monetary values (MV) compared to either 
okra or maize cultivated sole. The monetary values were 
generally highest at the 120×75 cm okra spacing in the 
intercrop. However, the cropping pattern could not be 
recommended to farmers because of the negative 
aggressivity values and the attendant implications that 
would result from competitions between the component 
crops in the intercrop (Iyagba et al., 2012; McGilchrist, 
1965). The monetary value was higher at 90×75 cm than 
60×75 cm okra spacing in the intercrop, with positive 
aggressivity. Therefore, putting all the productivity indices 
into consideration, the 90×75 cm okra spacing in 
okra/maize intercrop becomes the most optimal cropping 
pattern. 
The combined monetary values for 2010 and 2011 
cropping seasons showed the superiority of okra + maize 
in okra/maize intercrop over sole okra or maize cropping. 
The okra/maize intercrop was optimal at the 90×75 cm 
okra spacing with 2 stands of maize between 2 okra 
plants. The marginal monetary values that resulted from 
the use of additional unit tone of cocoa pod husk as nutrient 
source was generally higher at application rate of 1.0 t ha-1.  
Hence, cocoa pod husk application at 1.0 t ha-1 was found 
to be more economical. 
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Conclusion 
 
Cocoa pod husk resulted in significant increased yield of 
okra and maize plants with increased rate of application 
than control without fertilizer. Okra and maize yields were 
optimum at okra/maize intercrop planted at 0.90×0.75 m 
with 2 maize stands between 2 okra stands with cocoa 
pod husk application at 1.0 t ha-1. The land equivalent 
ratio (LER) was greater than 1.0 across the various 
cropping patterns of okra/maize intercrop. However, the 
aggressivity values were negative when okra was planted 
at 1.20×0.75 m with 3 maize stands between 2 okra 
stands, which indicates serious competition between the 
component crops. The monetary value (MV) was more 
under okra/maize intercrop but the marginal monetary 
value (MMV) of CPH application was optimum at 1.0 t ha-1 

when okra was planted at 0.90×0.75 m with 2 maize 
stands between 2 okra stands and was recommended.  
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