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INTRODUCTION
Capsicum	chinense is a critical crop in tropical and subtropical 
regions, prized both for its culinary applications and its 
medicinal properties. Varieties such as the habanero and Scotch 
bonnet are renowned for their intense heat, which is primarily 
due to capsaicin—a compound valued for its �lavor-enhancing 
and therapeutic properties [4]. Capsicum	 chinense plays a 
signi�icant role in local economies by supporting agricultural 
livelihoods and contributing to the global spice trade [11].
Capsicum	chinense, widely recognized for its hot and pungent 
peppers, bene�its signi�icantly from the application of organic 
fertilizers, particularly cow dung. Cow dung is a well-regarded 
organic amendment due to its nutrient-rich composition, 
including essential elements such as nitrogen (N), phosphorus 
(P), and potassium (K), which are crucial for the growth and 
development of Capsicum	chinense [18].
Capsicum	 chinense features a relatively shallow root system, 
which renders the plant sensitive to variations in soil moisture. 
The �ibrous roots spread laterally rather than deeply into the 
soil, which is typical for many Capsicum species [12].
Capsicum	 chinense	 possesses broad, dark green leaves and 
produces white or light purple �lowers. The peppers themselves 
are highly aromatic, with a fruity undertone, which adds to their
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appeal in both culinary and medicinal uses [16].
Cow dung is an abundant and eco-friendly resource that has 
been shown to improve soil structure, enhance nutrient 
availability, and increase water retention [13]. The application 
of cow dung also supports bene�icial soil microorganisms, 
which play a crucial role in sustaining soil health and promoting 
plant growth [3]. Recent studies have demonstrated that cow 
dung can positively affect the growth and yield of various crops, 
including Capsicum	chinense. Research indicates that cow dung 
can enhance plant growth parameters such as seed germination, 
plant height, and fruit yield, while reducing the need for 
synthetic fertilizers [7]. Furthermore, the use of cow dung as a 
fertilizer can contribute to more sustainable farming practices 
by improving soil fertility and reducing environmental pollution 
[15].
One of the most signi�icant advantages of using cow dung as a 
fertilizer is its ability to improve soil health and fertility. The 
high organic matter content in cow dung enhances soil 
structure, promotes aeration, and increases the soil's water-
holding capacity. This, in turn, leads to better root development 
and plant growth [9]. Additionally, the slow-release nature of 
the nutrients in cow dung ensures a steady supply of essential 
elements to plants over an extended period, reducing the need
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for frequent fertilization.
Cow dung also contributes to the sustainability of agricultural 
systems by reducing the dependency on chemical fertilizers. 
The application of cow dung minimizes the risk of nutrient 
leaching and environmental pollution, which are common 
issues associated with synthetic fertilizers [6]. Furthermore, 
cow dung enhances the biological activity in the soil, supporting 
a diverse range of soil organisms that are crucial for maintaining 
soil fertility and plant health [14].
Research has demonstrated that cow dung positively affects 
various growth parameters of	some plants. For example, studies 
have shown that cow dung application leads to increased plant 
height, improved foliage, and enhanced overall plant vigor [11; 
21]. The organic matter in cow dung enhances soil structure by 
improving aeration and water retention, which bene�its root 
development and plant health [13].
Furthermore, the impact of cow dung extends to fruit yield and 
quality. Application of cow dung has been associated with 
higher fruit production and improved fruit quality in plants [11]. 
The slow-release of nutrients from cow dung provides a steady 
supply of essential elements, which supports prolonged plant 
growth and productivity [10].
The bene�its of cow dung also include positive effects on soil 
health. Adding cow dung to the soil enriches it with organic 
matter, promoting microbial activity and improving nutrient 
availability [20]. This enhancement in soil fertility supports 
better plant growth and higher crop yields [7].
Despite these advantages, the effectiveness of cow dung as a 
fertilizer can be in�luenced by factors such as its concentration 
in the soil. Also, despite the economic and culinary importance 
of Capsicum	 chinense, its cultivation is challenged by the 
environmental impacts of conventional farming practices. The 
use of synthetic fertilizers and chemical pesticides has been 
linked to soil degradation, water pollution, loss of biodiversity 
and increased reliance on chemical inputs which pose risks to 
both the environment and human health. In light of these 
challenges, there is a growing interest in sustainable 
agricultural practices that reduce environmental impact while 
maintaining crop productivity. Organic fertilizers, such as cow 
dung, offer a promising alternative. Hence, this study aims to 
investigate the effects of different concentrations of cow dung 
on the growth and productivity of Capsicum	chinense.	Despite 
these advantages, the effectiveness of cow dung as a fertilizer 
can be in�luenced by factors such as its composition and 
application method. Proper composting is essential to optimize 
nutrient content and reduce potential pathogens [8].

MATERIALS	AND	METHODS	
3.1	Study	Area
This study was conducted at the Greenhouse of the Department 
of Plant Science and Biotechnology, Ekiti State University, Ado-
Ekiti, Ekiti State, Nigeria.

3.2	Seed	Source
Capsicum	 chinense	 seeds were obtained from a reliable 
agricultural vendor in Ado-Ekiti, Nigeria, and authenticated by 
the Department of Plant Science and Biotechnology, Ekiti State 
University, Ado-Ekiti, Nigeria.

3.3	Collection	and	Preparation	of	Organic	Fertilizer
Cow dung was collected from Ekiti State University's Animal 
Farm. The dung was air-dried for two weeks, then pounded into 
�ine powder. 
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The powdered organic manure was sieved and analyzed at the 
Soil Laboratory of the Faculty of Agriculture, Ekiti State 
University, Ado-Ekiti, Nigeria, to determine its physicochemical 
properties before application.

3.4	Soil	Collection
Topsoil was collected from farmland within the premises of Ekiti 
State University, Ado-Ekiti, Nigeria. The soil was not sterilized, 
but was sieved to remove debris and ensure uniform texture.

3.5	Procedure	of	Application
The organic fertilizer (cow dung) was mixed with topsoil in 
varying concentrations of 10%, 20%, 30%, 40%, and 50%, while 
pots without any organic manure served as the control 
treatment. The soil-fertilizer mixtures were left to stabilize for 
one week before planting. Ten seeds of Capsicum	chinense were 
planted per pot and later thinned to two healthy seedlings per 
pot after plumule emergence. The pots were regularly watered, 
and no additional fertilizers were applied during the 
experimental period.

3.6	Growth	Assessment
Growth parameters such as plant height, leaf area, stem girth, 
and leaf production were measured weekly for six weeks. 

3.7	Data	Analysis
The data collected were subjected to one-way Analysis of 
Variance (ANOVA). Duncan Multiple Range Test (DMRT) was 
used to separate the means at a 5% level of probability.

RESULTS
The physicochemical properties of the nutrient and soil used for 
this study is presented in Table 1. It was revealed that the cow 
dung used was slightly alkaline and greatly acidic with pH of 
7.41. The soil used has the lowest pH, organic carbon, calcium, 
magnesium, potassium and nitrogen of	6.61, 20.30g/kg, 5.75 
cMol/kg, 1.24 cMol/kg, 0.28 cMol/kg and 3.75g/kg respectively. 
The effect of varying cow dung concentrations on the 
percentage plumule emergence of Capsicum chinense seeds is 
presented in Table 2. Seeds treated with 30%, 40%, and 50% 
cow dung concentrations had 100% plumule emergence, 
indicating the highest germination success rate. Seeds treated 
with 20% cow dung recorded 90% plumule emergence, while 
those with 10% cow dung and the control group both had the 
lowest germination percentage of 80%. These results suggest 
that higher concentrations of cow dung (30%, 40%, and 50%) 
positively in�luence plumule emergence, possibly due to 
improved nutrient availability. 
The effect of varying cow dung concentrations on the plant 
height of Capsicum	chinense is shown in Table 3. The highest 
plant height was observed in seedlings treated with 10% cow 
dung, which reached an average height of 12.35 cm at week 6. 
This was followed by plants treated with 30% cow dung, which 
attained an average height of 5.85 cm at week 6. Seedlings in the 
control group (no manure) and those treated with 50% cow 
dung exhibited slower growth, with plant heights of 5.60cm and 
5.55cm, respectively. Plants treated with 20% and 40% cow 
dung displayed intermediate growth rates, reaching 4.6cm and 
5.75cm respectively at week six after transplanting. Statistical 
analysis revealed signi�icant differences in the plant height of 
Capsicum	chinense under different treatments.
Table 4 presents the effect of varying cow dung concentrations 
on the number of leaves of Capsicum chinense. 
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The highest number of leaves was recorded in plants treated 
with 10% cow dung, reaching an average of 14.00 leaves at week 
six. This was followed by seedlings treated with 30% and 40% 
cow dung, which had 11.00 leaves each at week six. Plants in the 
control group produced fewer leaves, with an average of 9.00 
leaves at week 6. Similarly, plants treated with 50% cow dung 
had 9.50 leaves at week six, while plants treated with 20% cow 
dung exhibited the slowest growth in terms of leaf production, 
achieving only 8.50 leaves at week six of the experiment. 
Statistical analysis revealed signi�icant differences in the 
number of leaves among the treatments. 
The effect of cow dung concentration on the stem girth of 
Capsicum	chinense plants is presented in Table 5. Plants treated 
with 10% cow dung consistently exhibited the highest stem 
girth, reaching an average of 1.85 cm at week six. This was 
followed by the control group, which achieved a girth of 1.75 cm, 
and plants treated with 50% cow dung, which recorded 1.7 cm 
in the sixth week. The smallest stem girth was observed in plants 
treated with 20% cow dung, with an initial value of 1.35 cm in 
week 1, peaking at 1.55 cm by week six. Statistical analysis 
showed signi�icant variations among the various treatments.
The effect of cow dung concentration on the leaf area of 
Capsicum	chinense plants is detailed in Table 6. Plants treated 
with 10% cow dung exhibited the largest leaf area, peaking at 
17.97 cm² in week �ive, before reducing to 10.71 cm² in week six. 
In contrast, plants in the control group showed steady growth, 
reaching 5.71 cm² at week 6. Plants treated with 30% cow dung 
had a gradual increase in leaf area, peaking at 5.02 cm² at the 
sixth week of the experiment. However, plants treated with 20% 
cow dung consistently had the smallest leaf area, ending with 
only 2.23 cm² at week six. 

DISCUSSION	
This study evaluated the effects of various cow dung 
concentrations (10%, 20%, 30%, 40%, and 50%) and a control 
(no manure) on plumule emergence and seedling growth of 
Capsicum	 chinense. The results demonstrated the signi�icant 
role of cow dung as an organic fertilizer in improving growth 
and plumule emergence. This study demonstrates that cow 
dung, when applied at the appropriate concentration, is an 
effective and sustainable alternative to chemical fertilizers for 
Caps i cum 	 ch inense 	 c u l t i va t i o n .  I t s  u s e s  p r o m o t e 
environmentally friendly farming practices, reduce reliance on 
synthetic inputs, and improve soil health. 

Plumule	Emergence
The highest plumule emergence was observed in the 30%, 40%, 
and 50% cow dung treatments while the lowest emergence 
occurred in both the 10% cow dung and control groups. This 
suggests that higher cow dung concentrations improved soil 
conditions for germination. These �indings support the research 
by [7] who indicated that optimal cow dung enhances plant 
growth parameters such as seed germination in plants.

Plant	Height	
The tallest plants were observed in the 10% cow dung 
treatment group. This indicates that a moderate amount of cow 
dung enhanced nutrient uptake and physiological processes, 
supporting optimal growth. This �inding is consistent with [17], 
who reported that moderate organic fertilization promotes 
vertical growth in Capsicum species by improving nutrient 
availability and root development.
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Stem	girth
The largest stem girth was recorded in plants treated with 10% 
cow dung throughout the study period. These results suggest 
that lower or moderate concentrations of cow dung were more 
bene�icial for stem girth development compared to higher 
concentrations or untreated controls. The reason for this could 
be that moderate fertilization ensures optimal nutrient 
absorption and supports robust stem growth. These results are 
in line with [1], who found that moderate organic fertilization 
improves stem growth in Capsicum species, providing the 
necessary structure and stability for plant development. 

Leaf	Area
The largest leaf area was observed in the 10% cow dung 
treatment, particularly between the 5th and 6th weeks. The 
enhanced nutrient supply likely facilitated improved 
photosynthesis and leaf expansion; this �inding is in contrast to 
the previous assertion of Brown [5], who demonstrated that 
optimal fertilization signi�icantly increases leaf area in 
Capsicum species by improving plant vigor and health.

Number	of	Leaves	
The highest number of leaves was recorded in the 10% cow 
dung treatment group, which suggests that moderate cow dung 
application promotes consistent leaf production without 
inducing nutrient stress. This �inding aligns with [19] who 
observed that moderate and regular organic fertilization 
enhances leaf formation and canopy development in Capsicum 
species, both essential for overall plant growth and 
photosynthesis.

CONCLUSION
The experiment demonstrated that varying cow dung 
concentrations signi�icantly affect the growth and plumule 
emergence of Capsicum	 chinense. The highest percentage 
plumule emergence was observed at 30%, 40%, and 50% cow 
dung concentrations, indicating that these concentrations 
provided optimal nutrients for plumule emergence. However, 
for overall plant growth, moderate cow dung application (10%) 
was most effective, as evidenced by increases in plant height, 
stem girth, number of leaves, and leaf area. 
The �indings highlight the importance of balanced organic 
fertilization in enhancing plant development and plumule 
emergence. In contrast, higher concentrations of cow dung 
(40% and 50%) led to nutrient imbalances and reduced plant 
performance. These results emphasize the need for careful 
management of organic fertilizers to achieve maximum growth 
and sustainable farming practices..
Future studies should explore the long-term effects of different 
cow dung concentrations on soil health, crop productivity, and 
the possible combination of cow dung with other organic 
fertilizers for improved outcomes.

RECOMMENDATION
To maximize the growth and productivity of Capsicum	chinense, 
it is recommended to apply cow dung at a concentration of 10%. 
This concentration was found to be the most effective in 
enhancing plant height, stem girth, leaf area, and the number of 
leaves. Though higher concentrations of cow dung (30%, 40% 
and 50%) enhanced maximum plumule emergence of this plant, 
they should be avoided for Capsicum	 chinense	 seedling 
development as they may lead to nutrient imbalance and hinder 
plant growth. 
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Regular and moderate organic fertilization, such as the 10% cow 
dung treatment, is essential to ensure optimal growth and avoid 
nutrient toxicity.
It is also recommended that farmers ensure proper composting 
of cow dung before application to prevent potential 
contamination. Additionally, the study suggests that farmers 
should adopt integrated fertilizer practices by combining cow 
dung with other organic or inorganic fertilizers for enhanced 
crop performance.
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Table	1:	Physico-chemical	properties	of	the	organic	nutrient	and	soil	used	for	the	study

Table	2:	Effect	of	cow	dung	on	the	percentage	germination	of	seed	of	Capsicum	chinense

Values	with	the	same	letter	within	the	column	are	not	signi�icantly	different	at	P	≤	0.05

Table	3:	Effect	of	cow	dung	concentration	on	plant	height	of	Capsicum	chinense
Treatment	(Cow	dung)	Plant	Height	(cm)/	weeks	after	transplanting	
	One	Two	Three	Four	Five	Six

Values	with	the	same	letter	within	the	column	are	not	signi�icantly	different	at	P	≤	0.05

Table	4:	Effect	of	cow	dung	concentration	on	number	of	leaves	of	Capsicum	chinense.
Treatment	(Cow	dung)	Number	of	leaf	weeks	after	transplanting	
One	Two	Three	Four	Five	Six

Values	with	the	same	letter	within	the	column	are	not	signi�icantly	different	at	P	≤	0.05

Table	5:	Effect	of	cow	dung	concentration	on	stem	girth	of	Capsicum	chinense
Treatment	(Cow	dung)	Stem	girth	(cm)/	weeks	after	transplanting	
One	Two	Three	Four	Five	Six

Values	with	the	same	letter	within	the	column	are	not	signi�icantly	different	at	P	≤	0.05

Table	6:	Effect	of	cow	dung	concentration	on	Area	of	leaves	of	Capsicum	chinense
Treatment	(Cow	dung)	Area	of	leaf	(cm2)/	weeks	after	transplanting	
	One	Two	Three	Four	Five	Six

Values	with	the	same	letter	within	the	column	are	not	signi�icantly	different	at	P	≤	0.05
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