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Abstract 
Managing soil fertility is a crucial factor that impacts both crop productivity and the sustainability of 
agriculture in tropical regions. This study evaluated the growth performance of Abelmoschus 
esculentum (okra) and Amaranthus hybridus (African spinach) under different soil amendments, 
including earthworm cast, cattle dung andNPK fertilizer. Each soil treatment was applied to unpolluted 
humus soil collected from the botanical garden of the Federal University of Agriculture, Abeokuta 
(FUNAAB), Nigeria. The soil was then used to cultivate okra and African spinach for thirty (30) days. 
Results showed species-specific responses to nutrient sources. In okra, cattle dung enhanced stem 
elongation (14.90 ± 2.29 cm), while NPK fertilizer promoted the highest leaf length (16.87 ± 1.81 cm) 
and plant height (66.22 ± 10.37 cm) andearthworm cast significantly (p<0.05) improved leaf width 
(17.52 ± 2.09 cm). For African spinach, earthworm cast significantly increased stem length (10.06 ± 
1.67 cm), while NPK fertilizer enhanced leaf length (10.54 ± 1.23 cm), leaf width (3.70 ± 0.394 cm) 
andplant height (15.20 ± 1.94 cm). Cattle dung consistently produced the lowest growth values across 
both crops, likely due to slower nutrient release. In conclusion, the findings suggested that while NPK 
fertilizer provides rapid vegetative growth due to readily available nutrients, organic amendments such 
as cattle dung and earthworm casts supported structural attributes and sustainable soil fertility. 
Therefore, integrated soil fertility management that combines organic and inorganic fertilizers may 
optimize crop performance and long-term soil health. 
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INTRODUCTION 
Soil fertility management is one of the most critical factors influencing crop productivity and 
sustainability in tropical agriculture. In Nigeria and other parts of sub-Saharan Africa, the 
rapid increase in population, continuous cultivation andunsustainable land-use practices 
have led to soil degradation, nutrient depletion anda decline in crop yields (Lal, 2015; Bationo 
et al., 2018). Farmers often rely on synthetic fertilizers such as NPK to boost crop productivity, 
but their high cost, limited accessibility andpotential negative environmental impacts have 
prompted the search for more sustainable and eco-friendly alternatives (Vanlauwe et al., 2010; 
Chivenge et al., 2011). Organic amendments such as cattle dung and earthworm cast 
(vermicompost) are increasingly being recognized as viable options for improving soil 
fertility, enhancing crop growth andmaintaining soil health. 
 
Earthworm cast, also known as vermicompost, is the nutrient-rich excreta of earthworms 
produced during the decomposition of organic matter. It is a biologically active organic 
material containing readily available macro- and micronutrients, beneficial microorganisms, 
growth-promoting hormones andhumic substances that enhance soil structure and fertility 
(Edwards and Arancon, 2004; Domínguez and Edwards, 2011). Several studies have 
demonstrated that earthworm cast improves soil aeration, water-holding capacity, microbial 
activity andnutrient mineralization, leading to better crop establishment, growth andyield 
(Ansari and Sukhraj, 2010; Lim et al., 2015). 
 
Cattle dung, one of the most commonly used farmyard manures, is a rich source of organic 
matter and plant nutrients. Its application not only improves the nutrient status of the soil but 
also contributes to the buildup of soil organic carbon, improved cation exchange capacity 
andincreased microbial biomass (Amanullah et al., 2007; Odlare et al., 2008). However, the 
nutrient release from cattle dung is often slow and may require adequate decomposition 
before plant uptake, hence its comparison with other nutrient sources is necessary for optimal 
crop response (Amanullah et al., 2010). 
 
Inorganic fertilizers, particularly NPK (Nitrogen-Phosphorus-Potassium), remain a major 
input in intensive agriculture due to their rapid and direct supply of essential nutrients. While 
NPK fertilizers are effective in enhancing crop performance, their prolonged and excessive 
use has been associated with soil acidification, nutrient imbalance, reduced soil biodiversity 
andenvironmental concerns such as leaching and eutrophication (Bindraban et al., 2015). This 
has led to growing interest in integrated nutrient management strategies that combine organic 
and inorganic amendments for sustainable crop production (Vanlauwe et al., 2010; Chivenge 
et al., 2011). 
 
Abelmoschus esculentum (okra) and Amaranthus hybridus (African spinach) are among the most 
widely cultivated vegetable crops in Nigeria and other tropical regions. They are important 
not only as sources of essential nutrients such as proteins, vitamins andminerals but also as 
cash crops that contribute to household income and food security (Grubben, 2004; Schippers, 
2006). However, their productivity is often constrained by declining soil fertility and poor 
nutrient management practices. Improving nutrient availability through the application of 
organic and inorganic fertilizers is therefore essential for increasing their yield potential and 
nutritional quality (Okon et al., 2019). 
 
Although several studies have been conducted on the effects of organic and inorganic 
fertilizers on crop performance, comparative assessments of earthworm cast, cattle dung 
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andNPK fertilizer on the growth and yield of A. esculentum and A. hybridus remain limited. 
Understanding the relative efficiency of these nutrient sources is necessary for identifying 
sustainable and cost-effective soil fertility management practices, especially for smallholder 
farmers. 
 
This study was therefore designed to evaluate the comparative effects of earthworm cast, 
cattle dung andNPK fertilizer on the performance of Abelmoschus esculentum and Amaranthus 
hybridus. Specifically, it aims to determine their influence on growth parameters, yield 
attributes andoverall productivity, with a view to providing insights into the most efficient 
and sustainable fertilizer option for vegetable production in Nigeria 
 
MATERIALS AND METHODS 
Collection of Soil, Earthworm Cast and Cattle Dung 
Humus soil and fresh earthworm cast were collected from the botanical garden of the Federal 
University of Agriculture, Abeokuta (FUNAAB), Nigeria while cattle dung was collected from 
an abbatoir, Ado-Odo Ota, Ogun State.  
 
Purchase  of seed and NPK Fertilizer 
The seed of Okra (Abelmuschus esculentum), Afican spinash (Amaranthus hybridus) and fertilizer 
were purchased from a verified store in Ifo Market, Ogun State, Nigera. 
 
Experimental Design 
The study adopted a completely randomized design (CRD), three soil treatments, labelled 
appropriately as treatment A (earthworm cast), B (cattle dung) and C (NPK fertilizer) where 
mixed thoroughly with humus soil at  ratio 1:1. The seeds were planted manually in rows, 
spaced seven inches apart, with a depth of six centimeters for each of the three columns. About 
25 ml of tap water was added daily using a measuring cylinder while weeding was done 
weekly for the study duration. 
 
Measurement of plant parameter 
Plant parameters were measured weekly for the duration of the investigation. Stem Length: 
This was measured with a ruler from ground level to the apical point. Leaf Length: The leaves 
were measured using a divider, with the measurement taken from the base of the leaf to the 
apex. Leaf Width: The measurement was taken at the widest part of the leaf, from margin to 
margin. Plant Height: This was measured from ground level to the point where the stem 
begins, using a meter rule. 
 
Data Analysis 
Data generated from the study was subjected to Statistical Package for Social Sciences (SPSS) 
version 20 for descriptive analysis while mean difference was determined using tukey post 
Hoc test (p<0.05). 
 
RESULTS AND DISCUSSION 
Results 
Growth performance in Abelmoschus esculentum (okra) plant  
The growth parameters for Abelmoschus esculentum (Okra) with the application of Earthworm 
casts, Cattle dung andNPK Fertilizer are shown in Table 1. The results indicated that the 
highest stem length was recorded with cattle dung (14.90 ± 2.29 cm), while the lowest was 
observed with NPK Fertilizer (12.43 ± 1.59 cm). The highest leaf length was recorded with 
NPK Fertilizer (16.87 ± 1.81 cm), whereas the lowest was found with Earthworm casts (15.31 
± 1.68 cm). Additionally, the highest leaf width was noted with Earthworm casts (17.52 ± 2.09 
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cm), while the lowest was associated with cattle dung (7.15 ± 0.73 cm), demonstrating 
significance at p < 0.05. Furthermore, the highest plant height was recorded with NPK 
Fertilizer (66.22 ± 10.37 cm), while the lowest was seen with Earthworm casts (58.64 ± 7.08 
cm). 
 

Table 1: Growth parameters of the Abelmoschus esculentum (Okra) plant cultivated with 
earthworm cast, cattle dung and NPK (cm) 

 
 

Mean±Std. in the same column with different superscript is significantly different at p<0.05 

 
Growth performance in Amaranthus hybridus (African spinach)  
The growth parameters for Amaranthus hybridus (African spinach) cultivated with earthworm 
cast, cattle dung andNPK fertilizer are shown in Table 2. The results reveal that the highest 
stem length was recorded using earthworm cast (10.06 ± 1.67 cm), while the lowest was 
observed with cattle dung (5.90 ± 1.08 cm), with a significance level of p < 0.05.  Additionally, 
the highest leaf length was noted with NPK fertilizer (10.54 ± 1.23 cm), while the lowest was 
found with cattle dung (4.60 ± 0.87 cm), also significant at p < 0.05. The highest leaf width was 
recorded with NPK fertilizer (3.70 ± 0.394 cm) andthe lowest with cattle dung (1.69 ± 0.30 cm), 
significant at p < 0.05.  Finally, the highest plant height was achieved with NPK fertilizer (15.20 
± 1.94 cm), while the lowest was noted with cattle dung (6.55 ± 1.177 cm), significant at p < 
0.05. 
 

Table 2: Growth parameters of the Amanranthus hybridus (African spinach) cultivated with 
earthworm cast, cattle dung and NPK (cm) 

Parameters Treatments Mean ± SE Mini Max 

Stem Length Earthworm cast 10.0619±1.66814ab 0.80 25.50 

 Cattle dung 5.9048±1.07645a 0.60 16.50 

 NPK Fertilizer 14.3000±1.90222b 1.90 27.00 

Leaf Length Earthworm cast 6.5714±0.91207a 1.00 13.00 

 Cattle dung 4.6048±0.86974a 0.40 13.20 

 NPK Fertilizer 10.5429±1.20672b 1.30 18.50 

Leaf Width Earthworm cast 2.3667±0.31163a 0.20 4.20 

 Cattle dung 1.6905±0.30323a 0.20 4.70 

 NPK Fertilizer 3.7000±0.39388b 0.30 6.00 

Plant Height Earthworm cast 10.9619±1.76058a 2.00 27.30 

 Cattle dung 6.5524±1.17677a 0.80 18.40 

 NPK Fertilizer 15.2048±1.94477b 2.20 29.00 

Mean±Std. in the same column with different superscript is significantly different at p<0.05 

Parameters Treatments Mean±S.E. Min Max 

Stem length 

Earthworm cast 13.66±1.72a 1.80 29.80 

Cattle dung 14.90±2.29a 0.30 34.50 

NPK Fertilizer 12.43±1.59a 1.00 27.20 

Leaf length 

Earthworm cast 15.31±1.68a 2.60 27.00 

Cattle dung 16.50±2.12a 2.00 31.70 

NPK Fertilizer 16.87±1.81a 3.00 30.30 

Leaf width 

Earthworm cast 17.52±2.09b 0.20 31.70 

Cattle dung 7.15±.73a 0.30 13.20 

NPK Fertilizer 8.80±.91a 1.00 17.10 

Plant height 

Earthworm cast 58.64±7.08a 6.20 110.70 

Cattle dung 66.22±10.37a 5.00 160.00 

NPK Fertilizer 68.92±9.95a 4.40 152.40 
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DISCUSSION 
Growth performance in Abelmoschus esculentum (okra) plant  
The growth performance of Abelmoschus esculentum (okra) as influenced by different soil 
amendments revealed a variable response across stem length, leaf traits andplant height. The 
results demonstrated that cattle dung significantly enhanced stem elongation compared to 
other treatments, with the highest stem length. This aligns with reports that organic manures 
improve soil structure, enhance microbial activity andpromote gradual nutrient release, 
which supports sustained vegetative growth (Adekiya et al., 2020; Ayinde et al., 2023). The 
relatively superior performance of cattle dung in stem elongation may also be attributed to its 
balanced nutrient composition and higher organic matter content, which improves root 
aeration and nutrient uptake (Lawal et al., 2022). 
 
Interestingly, NPK fertilizer promoted the highest leaf length and plant height. This finding 
is consistent with the study of Odeyemi et al. (2019) and Olowolafe et al. (2021) which showed 
that synthetic fertilizers provide readily available nutrients, particularly nitrogen, which 
directly enhances photosynthetic capacity, leaf expansion andoverall biomass accumulation. 
However, the long-term use of NPK fertilizer has been reported to negatively affect soil health 
and microbial biodiversity, indicating that its immediate growth benefits may not necessarily 
translate into sustainable productivity (Sharma et al., 2020). 
 
Conversely, earthworm cast resulted in the highest leaf width but the lowest plant height. 
Earthworm casts are rich in humic substances and bioavailable nutrients that enhance leaf 
chlorophyll content and cell expansion (Yahaya et al., 2022). The wider leaves observed in this 
treatment could indicate improved photosynthetic surface area, which might support higher 
assimilation even if vertical growth was less pronounced. This observation is in line with the 
report of Adekiya et al. (2021), who highlighted that vermicompost amendments often 
improve leaf morphology more than height attributes. 
 
The differences in plant responses to the different amendments demonstrate the importance 
of nutrient sources and their release dynamics. While NPK fertilizer rapidly supplied 
nutrients that promoted vertical growth and leaf elongation, organic amendments like cattle 
dung and earthworm casts provided more gradual nutrient release, improving structural 
attributes such as stem thickness and leaf width. This suggests that integrating organic 
manures with inorganic fertilizers could optimize okra growth by balancing immediate 
nutrient availability with long-term soil fertility improvement (Eneje et al., 2018; Olanrewaju 
et al., 2024). 
 
The growth response of Amaranthus hybridus (African spinach) under different fertilization 
regimes showed that earthworm cast, cattle dung andNPK fertilizer influenced the plant’s 
morphological parameters differently. The results indicated that earthworm cast significantly 
promoted stem elongation, recording the highest stem length. This finding aligns with Yahaya 
et al. (2022), who noted that vermicompost enhances stem development through its rich humic 
substances, plant growth regulators andgradual nutrient release. Moreover, earthworm casts 
improve soil aeration and microbial activity, which supports root proliferation and stem 
growth (Adekiya et al., 2021). 
 
In contrast, NPK fertilizer produced the highest leaf length, leaf width and plant height. The 
superior performance of NPK fertilizer on leaf morphology and vertical growth corroborates 
earlier studies indicating that synthetic fertilizers provide readily available macronutrients, 
particularly nitrogen, which drives photosynthetic activity, leaf expansion andrapid biomass 
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accumulation (Odeyemi et al., 2019; Olowolafe et al., 2021). Nitrogen is a key element for 
chlorophyll formation and protein synthesis, explaining the significant increase in leaf size 
and plant height in NPK-treated Amaranthus (Lawal et al., 2022). 
 
On the other hand, cattle dung consistently produced the lowest values across stem length, 
leaf length, leaf width andplant height. This relatively poor performance may be attributed to 
the slower decomposition rate and lower immediate nutrient availability of cattle manure 
compared to earthworm cast or NPK fertilizer. Although organic manure contributes to soil 
organic matter and improves long-term fertility, its short-term effect on rapid vegetative 
growth may be limited when compared to inorganic fertilizers or processed organics like 
vermicompost (Ayinde et al., 2023; Olanrewaju et al., 2024). 
 
The overall trend suggests that while earthworm cast was more effective in enhancing stem 
elongation, NPK fertilizer promoted leaf development and plant height. This demonstrates 
that different nutrient sources may optimize specific growth traits in Amaranthus hybridus. 
Previous studies have highlighted that combining organic and inorganic fertilizers often 
produces synergistic effects, improving both immediate plant growth and long-term soil 
fertility (Eneje et al., 2018; Sharma et al., 2020). 
 
CONCLUSION 
The study demonstrated that different nutrient sources exert varying effects on the growth 
traits of okra and African spinach. Cattle dung favored stem elongation in okra, while 
earthworm cast promoted stem growth in African spinach. Conversely, NPK fertilizer 
consistently enhanced leaf traits and plant height in both crops, reflecting its immediate 
nutrient availability.  Overall, the results highlight that no single amendment optimally 
enhanced all growth parameters. An integrated approach combining NPK with organic 
amendments is recommended to balance immediate yield benefits with long-term soil fertility 
and environmental sustainability. 
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