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of Okra (Abelmoschus esculentus (L.) MOENCH) and soil properties
on an Alfisol
Christianah Olubunmi Kayodea, Gideon Olajiire Adeoyeb, Dorcas Tinuke Ezekiel-Adewoyinc,
Olufemi Emmanuel AyanfeOluwaa, David Ogundeji Ogunletic, and Adenike Fisayo Adekunlea

aDepartment of Agriculture, Federal College of Agriculture, Ibadan, Nigeria; bDepartment of Agronomy, University of
Ibadan, Ibadan, Nigeria; cDepartment of Horticulture and Landscape, Federal College of Agriculture, Ibadan, Nigeria

ABSTRACT
This experiment evaluated the potentials of cocoa pod husk (CPH)-based
compost on okra and soil chemical properties. Three CPH-based compost:
CPH+ Neem leaf (CPH+ NL), CPH+ Poultry manure (CPH+ PM) and CPH+ PM
+ NL were prepared. The treatments; 25, 50, 75, 100 kg N/ha of each compost
and NPK mineral fertilizer at 40, 50, 60 kg N/ha and control, were applied to 5
kg soil each and arranged in a completely randomized design in three repli-
cates. Two varieties of okra (NH47-4 and LD88) were grown for six weeks and
residual effect evaluated. The Nitrogen, Phosphorus, and Potassium uptake of
okra were determined. Pre- and post-cropping soil analyses were done. Data
were analyzed using ANOVA and means separated by Duncan Multiple Range
Test at α0.05. The results showed that the nutrient uptake of okra consistently
increased with CPH-based compost compared to control in both main and
residual cropping. Nitrogen uptake ranged from 53.6 (60 kg N/ha NPK) to 106.7
(50 kg N/ha CPH+ PM) and 16.10 (50 kg N/ha NPK) to 55.06 (25 kg N/ha CPH
+ PM+ NL); Phosphorus uptake ranged from 6.9 (25 kg N/ha CPH+ NL) to 24.1
(60 kg N/ha NPK) and 3.70 (25 kg N/ha CPH+ NL) to 9.98 (50 kg N/ha CPH+ PM
+ NL), while potassium uptake ranged from 166.4 (25 kg N/ha CPH+ NL) to
244.48 (25 kg N/ha CPH+ PM+ NL) and 64.06 (40 kg N/ha NPK) to 122.29 (75 kg
N/ha CPH+ NL) mg/plant in main and residual cropping, respectively. Organic
carbon, pH, nitrogen (N), phosphorus (P), potassium (K), magnesium (Mg) and
sodium (Na) were also significantly increased by the CPH-based compost. It
could, therefore, be concluded that CPH-based compost could be a good
fertilizer for okra production.
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Introduction

One of the most promising methods of improving soil fertility in intensified cropping systems is the
use of compost from organic wastes (Adediran et al. 2003; Summer 2000). Composting offers the
most sensible and economical way to avoid wastage of useful natural resources and at the same time
produces high-quality soil amendment. Through composting, the undesirable features of waste
materials (pathogens, odor) could be well managed. In general, finished compost is reduced in
bulk (Adediran et al. 2006) and highly regarded for its ability to improve soil fertility and plant
growth. Compost supply nutrients to the soil and their effects last longer than mineral fertilizers
because they are slow releasers (Gabrielle et al. 2004; Shaikh and Patil 2013; Tu, Ristaino, and Hu
2006). Apart from their ability to release nutrients, compost is known to improve soil physical
properties such as soil bulk density, water retention capacity, infiltration, and aeration (Adeyemo
and Agele 2010; Deksissa, Short, and Allen 2008).
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Cocoa pod husk (CPH) is considered a waste, and vast quantity is being disposed daily as a result of
ignorance of its efficacy as an organic fertilizer source. Though CPH is being used in the manufacturing of
local black soap, the majority of the populace is oblivious of its ameliorating effects on nutrient-depleted
soils. Cocoa pod husk is slow releasing relative tomineral fertilizers (Adeoye, Sridhar, and Ipinmoroti 2001)
and it increased soil organic matter, soil total nitrogen (TN), available phosphorus (P), exchangeable
cations (such as potassium (K) and calcium (Ca)) compared to mineral fertilizers (MoyinJesu 2003). Okra
(Abelmoschus esculentus) is an important vegetable cultivated in the tropical regionsmainly for its pod yield
(Viscent, Michael and Stanley 2005). It is a fast-growing annual crop belonging to the family Malvaceae
(Alege, Akinyele, and Bodunde 2009). It is an important vegetable crop throughout the tropics and sub-
tropics (Akinyele andOsekita 2006; Hamon andVan Sloten 1989). The immature pods serve as ingredients
of soup and stew (Osekita, Ariyo, and Kehinde 2000) and are eaten either fresh or cooked by boiling or
frying. The fruit may also be dried andmilled to powder for use as flavoring (Tindall 1983). Okra leaves can
be eaten as a vegetable and the seeds can be a source of oil. Tindall (1983) reported that fruits of okra are
rich in calcium, iron, protein, vitamin, andmineral elements needed for the development andmaintenance
of the human body. Positive response by okra to the application of mineral fertilizer has been well reported
(Khetran et al. 2017; Viscent et al. 2005) but the problem is that this fertilizer is often scarce and too
expensive beyond the reach of the local farmers. The solution then largely lies in organic fertilizers which
are comparable to chemical fertilizers in yield improvement and consequently maintain the fertility of the
soil (Akanbi 2001; Akande et al. 2006, 2010; Wang, Klassen, and Codallo 2009; Okutu and Ainika 2012).
Research has shown that cocoa pod husk has been used on crops like cocoa, coffee, andmaize (Ayeni 2010;
MoyinJesu and Atoyosoye 2002; Ogunlade 2008) but there is little information on its use on fruit
vegetables, which are major sources of vitamins and minerals in the human diet. This work, therefore,
investigated the influence of cocoa pod husk-based compost on nutrient uptake of okra and soil properties
in the screenhouse.

Materials and methods

Soil samples (0–15 cm) were collected, air-dried, sieved, and sub-sampled for nutrient analysis.
Bulk sample was properly mixed to ensure homogeneity and 5 kg soil was weighed into each
plastic pot. The soil is moderately acidic (pH of 6.2) and sandy loam in texture (Table 1). The
total N (0.9 g/kg) was low as the value was below the critical level of 1.6–2.0 g/kg while the
available P values (6 mg/kg) was also below the critical level of 7–20 mg/kg. The K status
(0.4 cmol/kg) was marginal. The soil was low in organic carbon (9.4 g/kg) because it was below
the critical level of 10–14 g/k g (FFD, 2012).

Table 1. Physical and Chemical properties of pre-cropping soil.

Parameters Value

pH (H20) (1:1) 6.2
Org C (g/kg) 9.4
Total N (g/kg) 0.9
Available P (mg/kg) 6
Exchangeable cations (cmol/kg)
Ca++ 3.2
Mg++ 0.7
K+ 0.4
Na+ 0.2
Exchangeable acidity(Al3+ + H+) 0.10
ECEC 4.60

Particle size (g/kg)
Sand 686.0
Silt 104.8
Clay 209.2
Textural class Sandy loam
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Three types of compost were prepared using cocoa pod husk (CPH), neem leaves (NL) and
poultry manure (PM) in the following ratios by weight.

(i) CPH + NL + PM (3:1:1)
(ii) CPH + PM (3:1)
(iii) CPH + NL (3:1)

The treatments; 25, 50, 75, 100 kgN/ha of each compost and NPK mineral fertilizer at 40, 50, 60
kgN/ha and control, were applied to 5 kg soil each and arranged in a completely randomized design
in three replicates. Two varieties of okra (NH47-4 and LD88) were used as test crop. There were 32
treatment combinations replicated three times to give 96 experimental units.

The CPH-based compost was applied two weeks before cropping by mixing thoroughly with the
soil in each pot after which water was added. Each pot was placed on a saucer to collect leachates and
poured back into the pot. Three seeds of okra were sown per pot but later thinned to two per pot.
NPK fertilizer was applied one week after sowing. Supplementary watering was maintained through-
out the growth period. At six (6) weeks after sowing (WAS) the plants were harvested by cutting at
the soil surface in each pot. The roots were carefully removed and washed. Thereafter, roots and
shoots were oven-dried to a constant weight and plant dry matter yield determined. After oven
drying, the materials were milled and analyzed for N, P and K concentration. Nutrient uptake in the
plant was calculated using the formula:

Nutrient uptake ¼ % nutrient concentration � dry matter yield ðmg=plantÞ
Residual effects of compost and mineral fertilizer on nutrient uptake of okra in the screenhouse

were investigated. The soil in each pot was adequately watered, and okra varieties (NH47-4 and
LD88) were re-seeded. The same methods used in the main cropping were employed, and data were
subjected to statistical analysis using ANOVA and the means were separated by Duncan’s Multiple
Range Test (DMRT) at 5% probability level.

The CPH, NL, and PM were analyzed for total carbon (C), N, P, K, calcium (Ca) and Mg before
composting. At maturity, samples were randomly taken from each compost type, milled and
subjected to chemical analyses. The pH of the compost was determined in 1:2 sample water ratio
using Electrometric method (IITA 1982). Organic carbon was determined by dry ashing method
(Nelson and Sommers 1996). Total N was determined by the micro-Kjeldahl method (Bremner
1996). The samples were digested with perchloric and nitric acids; P was determined by vanadomo-
lybdate yellow color procedure (Olsen and Dean 1965), K and sodium (Na) by flame photometer; Ca
and Mg by Atomic Absorption Spectrophotometer.

The soil was air-dried and passed through a 2 mm sieve. Representative samples were taken and
analyzed to determine the soil particle size, pH (H2O), organic C, TN, available P as well as
exchangeable K, Na, Ca and Mg.

Particle size analysis was determined using the Bouyoucos hydrometer method (Sheldrick and
Hand Wang 1993). Soil pH was determined in distilled water at a 1:2 (w/v) soil to water ratio using
Electrometric method (International Institute of Tropical Agriculture (IITA) 1982). Total N was

Table 2. Nutrient contents of compost.

Compost

Nutrient (g/kg) CPH+ PM+ NL CPH+ PM CPH+ NL

N 23.3 20.6 19.9
P 11.7 8.2 6.5
K 14.6 12.8 10.4

CPH+ PM+ NL = Cocoa pod husk + Poultry manure + Neem leaf
CPH+ PM = Cocoa pod + Poultry manure
CPH+ NL = Cocoa pod husk + Neem leaf
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determined using the micro-Kjedahl digestion method (Bremner 1996) while organic carbon was
determined using dichromate wet oxidation procedure of Walkley and Black (Nelson and Sommers
1996). Available P was extracted using Bray-P1 method (International Institute of Tropical
Agriculture (IITA) 1982) and determined colourimetrically following the procedure of Murphy
and Riley (1962). Exchangeable K, Ca, Mg, and Na were extracted with 1.0 N (pH 7.0) ammonium
acetate (Hendershot and Lalande 1993). Thereafter, the amounts of K and Na in the filtrates were
determined using flame photometer while Ca and Mg were determined using Atomic Absorption
Spectrophotometer (AAS). Exchangeable acidity was extracted with 1 N potassium chloride (KCl)
(Thomas 1982) and determined by titration with 0.05 N sodium hydroxide (NaOH) using phe-
nolphthalein as an indicator. The effective cation exchange capacity (ECEC) was calculated as the
total sum of exchangeable bases and total exchangeable acidity.

Results

The soil is moderately acidic (with pH of 6.2) and sandy loam in texture (Table 1). The total N
(0.9 g/kg) was low as the value was below the critical level of 1.6–2.0 g/kg while the available P values
(6 mg/kg) was also below the critical level of 7–20 mg/kg (FFD 2012). The K status (0.4 cmol/kg) was
higher than the critical level of 0.2 cmol/kg. The soil was low in organic carbon (9.4 g/kg) because it
was below the critical level of 10–14 g/kg. The analysis of the compost used for the study is presented
in Table 2.

The nutrient uptake of okra in the main cropping presented in Table 3 showed that the N, P, and
K uptake of okra varieties was significantly (p < 0.05) different. Variety LD88 had the highest N, P
and K uptake (87.66, 16.04 and 214.89 mg/plant, respectively), which were significantly higher than
that of NH47-4 (67.20, 10.64, and 169.34 mg/plant, respectively). Among the fertilizer treatments,
the highest N uptake (106.74 mg/plant) was obtained from plants treated with CPH+ PM at 50 kg N/
ha which was not significantly different from plants treated with CPH+ NL at 50 kg N/ha
(105.81 mg/plant), CPH+ PM at 75 kg N/ha (90.06 mg/plant), CPH+ PM+ NL at 50 and 75 kg N/
ha (93.87 and 95.67 mg/plant, respectively) but was significantly higher than control (27.20 mg/
plant) and other treatments. Phosphorus uptake values showed that NPK at 60 kg N/ha gave the
highest value (24.14 mg/plant) which was not significantly different from CPH+ PM+ NL at 100 kg
N/ha (18.76 mg/plant) but significantly (p < 0.05) higher than control (6.17 mg/plant) and other
treatments. The highest K uptake (244.48 mg/plant) was obtained from plants treated with CPH+ NL
at 50 kg N/ha, which was not significantly different from plants treated with CPH+ NL at 75 and 100
kg N/ha (227.05 and 226.82 mg/plant, respectively). It was also not significantly different from CPH
+ PM at 50 and 75 kg N/ha (229.42 and 214.78 mg/plant, respectively), CPH+ PM+ NL at 25 and
100 kg N/ha (220.82 and 219.82 mg/plant, respectively) but was significantly higher than all the other
treatments and control (79.13 mg/plant). The interaction between the okra varieties and the fertilizer
treatments on the N, P and K uptake was significant. The effects of CPH-based compost on soil
chemical properties after the main cropping is shown in Table 4. The okra varieties had no
significant effect on soil chemical properties in all the parameters measured except Mg. The highest
pH (7.7) was recorded in soil treated with CPH+ PM applied at 50, 75, and 100 kg N/ha which was
significantly higher than the values recorded in other fertilizer treatments and control (6.7). The
organic carbon content increased from initial 9.4 g/kg to values between 9.6 and 12.7 g/kg for
different rates of CPH-based compost. However, the organic carbon content in the NPK mineral
fertilizer treated pots decreased to between 7.1 and 8.8 g/kg while the control treatment gave the least
value of 7.0 g/kg. There was no significant difference among all the treatments in N content of the
soil, although, CPH-based compost gave higher values (0.7–0.9 g/kg) than the control (0.6 g/kg). The
highest P values of 6 mg/kg which were recorded from CPH+ PM at 75 kg N/ha and NPK at
50 kg N/ha was significantly higher than the other treatments. The control recorded the least P
values (1 mg/kg). The soil K was enhanced significantly by the application of CPH+ PM at 25 and
50 kg N/ha (0.3 cmol/kg). The soil Ca was significantly enhanced by CPH-based compost treatments
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Table 3. Nutrient uptake (mg/plant) of okra as influenced by applications of compost and NPK fertilizer during the main and
residual cropping.

Main Residual

Treatments N P K N P K

Variety
NH47-4 67.20b 10.64b 169.34b 27.17 5.58 96.70
LD88 87.66a 16.04a 214.89a 28.52 6.12 88.86

* * * ns ns ns
Fertilizer Rate (kg N/ha)
Control 0 27.20h 6.17f 79.13g 11.62f 3.01f 45.80f
CPH+ NL 25 67.30defg 6.8bcde 166.38e 23.34cdef 3.70ef 83.13cde

50 105.81a 16.08bc 220.82abc 24.89cde 7.45abc 102.04bcd
75 79.91bcde 13.41bcde 227.05abc 24.38cde 5.22cdef 122.29ab
100 80.14bcde 10.18cdef 226.82abc 23.10def 4.02def 95.89bcd

C PH+ PM 25 80.39bcde 14.66bcd 171.68e 35.80bc 5.44cdef 87.77cde
50 106.74a 15.47bc 229.42ab 29.39cd 4.94cdef 95.68bcd
75 90.06abc 16.23bc 214.78abcd 29.58cd 7.17abcd 98.38bcd
100 82.00bcde 14.83bcd 210.08bcd 22.62def 6.24bcdef 91.60cde

CPH+ PM+ NL 25 93.87ab 13.26bcde 244.48a 55.06a 6.74bcde 133.60a
50 84.91bcd 10.98cdef 197.51bcde 44.79ab 9.98a 89.28cde
75 95.69ab 12.44bcdef 183.30de 41.33b 6.76bcde 107.59bcd
100 64.08efg 18.76ab 219.82abc 39.97bc 8.91ab 111.69abc

NPK 40 72.35cdef 8.17def 124.80f 24.58cde 3.79ef 64.06ef
50 54.78fg 11.89bcdef 164.30e 16.10ef 4.78cdef 78.65de
60 53.61g 24.14a 193.47cde 19.99def 8.72ab 81.09de

V*F * * * * * *

ns: not significant; *: significant. Means with the same letter (s) in a column under the same treatment are not significantly
different at 5% level of probability by Duncan’s Multiple Range Test (DMRT). CPH = Cocoa pod husk, PM = Poultry manure,
NL = Neem

Table 4. Effects of CPH-based compost on soil chemical properties after the main cropping.

Treatment pH(H2O) Org.C N P Ca Mg K Na

(g/kg) (mg/kg) (cmol/kg)
Variety
NH47-4 7.3 7.6 0.8 5 2.3 3.0a 0.2 0.3
LD88 7.3 7.5 0.8 4 2.2 2.3b 0.2 0.3

ns ns ns ns ns ns ns
Fertilizer Rate (kg N/ha)
Control 0 6.7g 7.0cd 0.6 1f 0.9c 1.0d 0.2b 0.2def
CPH+ NL 25 7.3c 9.9abc 0.7 2e 2.7ab 1.3c 0.2b 0.3bcd

50 7.4bc 9.6abc 0.7 3d 2.8ab 1.8a 0.2b 0.3bcd
75 7.3c 10.0abc 0.8 2e 2.9ab 1.4c 0.2b 0.3bcd
100 7.2cd 12.3a 0.7 2e 2.7ab 1.6ab 0.2b 0.4ab

CPH+ PM 25 7.5b 8.8abc 0.7 3e 5.1a 1.6ab 0.3a 0.4ab
50 7.7a 9.6abc 0.7 4c 4.0ab 1.5bc 0.3a 0.4ab
75 7.7a 9.9abc 0.9 6a 4.6a 1.3c 0.2b 0.4ab
100 7.7a 9.6abc 0.7 3d 3.7ab 1.6ab 0.2b 0.5a

CPH+ PM+ NL 25 6.9f 11.7ab 0.7 2e 3.6ab 1.2cd 0.2b 0.2def
50 7.2cd 11.7ab 0.9 4c 3.7ab 1.3c 0.2b 0.3bcd
75 7.4bc 12.7a 0.7 4c 5.0a 1.9a 0.2b 0.1f
100 7.4bc 12.1a 0.8 5b 5.0a 1.4bc 0.2b 0.2def

NPK 40 7.1de 8.8bc 0.6 4c 0.8c 1.2cd 0.2b 0.2def
50 7.0ef 8.7bc 0.6 6a 0.9c 1.1cd 0.2b 0.2def
60 7.0f 7.1cd 0.9 5b 0.8c 1.3c 0.2b 0.3bcd

ns
V*F * ns ns * ns * ns ns

ns : not significant; *: significant.
Means with the same letter (s) in a column under the same treatment are not significantly different at 5% level of probability by
Duncan’s Multiple Range Test (DMRT).

CPH = Cocoa pod husk, PM = Poultry manure, NL = Neem leaf
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(2.7–5.1 cmol/kg) which were significantly higher than NPK fertilizer (0.8–0.9 cmol/kg) and control
(0.9 cmol/kg). The compost treatments significantly enhanced the Mg values in the soil; CPH+ PM
+ NL at 75 kg N/ha recorded the highest Mg value of 1.9 cmol/kg which was significantly higher
than the control (1.0 cmol/kg). The Na value of the soil was significantly enhanced by the compost
treatments; CPH+ PM at 100 kg N/ha gave the highest Na value (0.5 cmol/kg) which was signifi-
cantly not different from some of the compost treatments but significantly higher than NPK
(0.2 cmol/kg) and control (0.2 cmol/kg). The interaction between varieties and fertilizers was
significant on pH, P, and Mg but was not significant on N, K, Na, Ca, and organic carbon.

The nutrient uptake of okra in the residual cropping is presented in Table 3. There was no
significant difference in the N, P, and K uptake between the varieties (Table 5). Fertilizer
application significantly enhanced the uptake of N; CPH+ PM+ NL applied at 25 kg N/ha had
the highest N uptake (55.06 mg/plant) which was significantly higher than NPK (16.10–24.58 mg/
plant) and control (11.62 mg/plant) which had the least N uptake value. The CPH+ PM+ NL at
50 kg N/ha gave the highest P uptake (9.98 mg/plant) which was not significantly different from
CPH+ PM+ NL at 100 kg N/ha (8.91 mg/plant), NPK at 60 kg N/ha (8.72 mg/plant) and CPH
+ PM at 75 kg N/ha (7.17 mg/plant) but significantly (p < 0.05) higher than other treatments and
the control (3.01 mg/plant). In terms of K uptake, CPH+ PM+ NL at 25 kg N/ha gave the highest
value (133.60 mg/plant) which was not significantly different from CPH+ NL at 75 kg N/ha
(122.29 mg/plant) and CPH+ PM+ NL at 100 kg N/ha (111.69 mg/plant) but significantly higher
than NPK (64.06–81.09 mg/plant) and the control (45.80 mg/plant). The interaction between
variety and fertilizer treatment was significant on N, P, and K uptake. The effect of CPH-based
compost treatments on soil chemical properties after residual cropping is presented in Table 5. The
effect of variety was not significant on pH, Na, Mg, Ca, and Org. C but was significant on N, P
and K. The soil on which NH47-4 was grown had more P (6 mg/kg) and K (0.2 cmol/kg),
however, the soil with LD88 had more N (0.3 g/kg). The effect of fertilizer application was
significant on all the chemical properties of soil considered. The pH of the soil was significantly
enhanced with CPH-based compost treatments (7.0–7.3) compared to NPK (6.8–6.9) and control

Table 5. Chemical properties of soil as influenced by CPH-based compost and NPK fertilizer after the residual cropping.

Treatment pH (H20) Org. C N P Ca Mg K Na

(g/kg) (mg/kg) (cmol/kg)
Variety
NH47-4 7.1 9.9 0.2b 6a 2.8 1.1 0.2a 0.5
LD88 7.1 9.5 0.3a 5b 2.6 1.1 0.1b 0.5

ns ns ns ns ns
Fertilizer Rate (kg N/ha)
Control 0 6.8f 7.3fg 0.2e 4cd 2.1e 0.9efg 0.1b 0.4c
CPH+ NL 25 7.0cd 8.2ef 0.2e 5bc 2.3cde 1.1cde 0.2a 0.5b

50 7.2ab 9.3de 0.3b 4cd 2.7bcde 0.7g 0.2a 0.5b
75 7.0cd 11.0bc 0.2e 5bc 2.9bc 1.6a 0.2a 0.5b
100 7.2ab 8.9e 0.2e 4cd 2.3cde 1.0def 0.1b 0.6a

CPH+ PM 25 7.1bc 12.5ab 0.4a 6ab 2.2de 1.3bc 0.2a 0.5b
50 7.2ab 11.3bc 0.4a 5bc 2.5bcde 1.2bcd 0.2a 0.5b
75 7.1bc 10.1cd 0.2e 6ab 2.9bc 0.7g 0.1b 0.5b
100 7.0cd 8.6e 0.2e 5bc 2.7bcde 0.8g 0.1b 0.6a

CPH+ PM+ NL 25 7.2ab 12.3ab 0.3b 4cd 3.5a 1.4b 0.1b 0.6a
50 7.2ab 12.7a 0.2e 5bc 2.5bcde 1.2bcd 0.2a 0.5b
75 7.3a 12.1ab 0.3b 7a 2.6bcde 1.2bcd 0.2a 0.6a
100 7.2ab 11.9ab 0.2e 7a 3.1ab 1.6a 0.2a 0.5b

NPK 40 6.9e 6.1g 0.1f 5bc 2.8bcd 1.1cde 0.1b 0.5bd
50 6.8f 6.5g 0.2e 5bc 3.7a 0.9efg 0.1b 0.5b
60 6.9e 7.0fg 0.1f 5bc 2.3cde 1.3bc 0.1b 0.5b

V*F * * * * * * * *

ns: not significant; *: significant. Means with the same letter (s) in a column under the same treatment are not significantly
different at 5% level of probability by Duncan’s Multiple Range Test (DMRT).

CPH = Cocoa pod husk, PM = Poultry manure, NL = Neem leaf.
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(6.8). The Org. C content of the soil was significantly influenced by the application of the compost
treatments (8.6–12.7 g/kg) compared to control (7.3 g/kg) and NPK (6.1–7.0 g/kg). In terms of N
content; CPH+ PM applied at 25 and 50 kg N/ha recorded the highest N values of 0.4 g/kg each
which was significantly higher than all the other compost treatments, NPK, and control (0.2 g/kg).
Application of compost resulted in significant increase in P content of soil compared with NPK
and control; CPH+ PM+ NL applied at 75 and 100 kg N/ha recorded the highest value of P (7 mg/
kg each) which was significantly (p < 0.05) higher than the control (4 mg/kg) and other
treatments. The highest Ca (3.5 cmol/kg) was recorded from soil treated with CPH+ PM+ NL
at 25 kg N/ha which was significantly (p < 0.05) higher than control (2.1 cmol/kg) and some of the
compost treated soil. Magnesium content of soils was significantly enhanced by CPH-based com-
post; CPH+ PM+ NL at 100 kg N/ha and CPH+ NL at 75 kg N/ha recorded the highest Mg values
of 1.6 and 1.6 cmol/kg respectively; these values were significantly higher than the other compost
treated soils, NPK, and control (0.9 cmol/kg). CPH-based compost significantly increased the K
content of soil compared to NPK and control which recorded the lowest K value.

Application of CPH-based compost significantly enhanced the exchangeable Na; CPH+ PM+ NL
applied at 25 kg N/ha and CPH+ NL at 100 kg N/ha recorded the highest exchangeable Na value of 0.6
and 0.6 cmol/kg which was significantly higher than NPK and control (0.5 and 0.4 cmol/kg, respectively)
which recorded the least value.

Discussion

The LD88 variety of okra performing better thanNH47-4 inN, P, andKuptake suggests that the LD88 has a
higher genetic potential to tap nutrients better than NH47-4. This is in line with the submission of Iyagba,
Onuegbu, and Ibe (2012), Omotoso and Johnson (2015) and Solangi (2015) that variety influence okra
performance.However, the finding is contrary to the report ofGudugi (2013)where therewas no significant
difference between LD88 and NH47-4. The differences in the results may be alluded to differences in the
materials used and/or environmental factors. The findings further revealed that the uptake of N, P, and K
were higher with the application of compost and least with control plants indicating the necessity of
nutrients for okra growth (Kwayep et al. 2017). This suggests that the N, P, and K in the applied compost
were available for okra uptake during the growth period. This is in agreement with the findings of Abd El-
Kader, Shaaban, and Abd El-Fattah (2010) and Pushpava, Arulthasan and Kandaswamy (2014) that the
application of compost improved N, P and K uptake of okra.

The significant interaction observed between the varieties and fertilizer indicated that the
performance of the variety was fertilizer based. The result could be different if other okra varieties
were used. However, the result is contrary to the report of Gudugi (2013) where the interaction
between varieties and fertilizer was significant. This may also be due to differences in the materials
used and/or environmental factors. The better performance of compost treated plant over NPK
fertilizer at residual cropping showed that compost can support the growth of crop for more than
one season. This is in agreement with the findings of AdeOluwa and AyanfeOluwa (2015) as well as
AyanfeOluwa, AdeOluwa, and Aduramigba-Modupe (2015) that cocoa pod husk and other compost
are slow releasing than mineral fertilizer.

The soil pH at the end of the residual cropping increased above the initial value across the
compost treatments. The higher soil pH in soil treated with CPH based compost than NPK and
control could be as a result of buffering effect of the compost. This confirmed the earlier findings
(Adeoye, Sridhar, and Ipinmoroti 2001; Akande et al. 2003; Kayode et al. 2013; Ogunlade 2008;
Ogunwole et al. 2012) that application of organic materials ameliorated acidic tropical soils and
thereby improve crop production. The CPH-based compost enabled higher build-up of organic
carbon and increased total N in the soil. Particularly, the CPH+ PM+ NL to the greatest extent
enhanced release of essential N, P, and K. This is in agreement with the findings of MoyinJesu (2007)
and Ogunlade, Oluyole, and Aikpokpodion (2009) that cocoa pod husk increased soil organic matter
and total N.
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Cocoa pod husk-based compost improving soil available P indicated that P was released from the
organic amendments. This is in agreement with the work of MoyinJesu (2007) that cocoa pod husk
increased available P. The soil K, Ca, and Mg were increased by the application of CPH-compost and
NPK relative to the control.

Conclusion

There was a positive response by okra to CPH-based compost application in both main and residual
cropping. The residual effect of the compost on okra nutrient uptake was significantly higher those
of NPK and control treatments. This suggests that the CPH-based compost have the potential to
make nutrients available for okra production.
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