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ABSTRACT

Chili pepper (Capsicum annuum L.), cultivated primarily for commercial purposes,
belongs to the Solanaceae family. Being a wonderful source of vitamins and minerals,
chili peppers are also low in fat and packed with antioxidants. Despite its economic
importance, declining soil fertility affects chili pepper production therefore, there is need
to explore an artificial means to improve soil fertility. This study evaluated the influence
of organic and inorganic fertilizers on the growth and yield of on three different types of
chili pepper. The experiment was laid out in a Complete Randomized Block Design with
three replications per treatment utilizing both organic (poultry manure) and inorganic
fertilizers (NPK 15:15:15). Twenty-one 6-L calibrated plastic pots each were filled with
5 kg of sandy loamy soil each. Thereafter, 5, 10 and 15 g of NPK 15:15:15 and poultry
dropping fertilizers were weighed and mixed in the plastic pots in triplicates. Data were
collected on Plant height, stem height, stalk length, Number of leaves, Leaf area, as well
as yield parameters. Results revealed both organic and inorganic manure improved soil
quality, improved plant growth parameters studied and plant yield. However, it was
observed that the inorganic fertilizer had more positive impact on the plants. The findings
of this study address the problem of declining soil fertility in improving the productivity
of chili pepper thereby contributing to food availability and security
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INTRODUCTION

Chili pepper (Capsicum annuum L.) is a vital member of the Solanaceae family,
extensively cultivated for its nutritional value, culinary versatility, and significant market
demand. Chili peppers are celebrated for their rich content of essential vitamins and
minerals, especially vitamins C and A, which are critical for immune support, eye health,
and overall well-being (Ekhumelo and Olatunji, 2015). Despite these benefits, the
agricultural sector in Nigeria faces numerous constraints that hinder productivity and
sustainability of chilli pepper production. Key among these includes the use of low-
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quality seeds, substandard fertilizers, and inadequate irrigation systems. Poor pest and
disease management, ineffective weed control practices, and limited access to advanced
agricultural technologies further complicate the cultivation process (Olorunmaiye, 2008;
Adediwura et al., 2020). Additionally, the high cost of quality inputs and lack of financial
resources prevent many farmers from adopting improved agricultural practices. Declining
soil fertility is a significant concern, requiring a balanced supply of essential macro and
microelements such as Nitrogen, Phosphorus, Potassium, Calcium, Sodium, Iron, Zinc,
and Copper to ensure proper plant growth (Alabi, 2006). In the savannah regions of
Nigeria, characterized by grasslands and scattered forest vegetation, the production of
chili peppers is further hampered by limited arable land and poor soil fertility exacerbated
by soil leaching and erosion (John et al., 2004; Olaniyi and Ojetayo, 2010).

To address soil nutrient deficiencies, various strategies have been explored.
Organic fertilizers, including animal waste, domestic sewage, and composts, enhance soil
fertility by enriching it with essential nutrients (Fajainmi and Odebode, 2007). Inorganic
fertilizers, such as NPK formulations (15:15:15 and 150:90:90), have been investigated
for their efficacy in supplying specific nutrients necessary for chili pepper growth (Abu
et al., 2011). Moreover, a synergistic approach combining organic and inorganic
fertilizers has shown promise in achieving optimal soil nutrient balance (Adediwura et
al., 2020).

However, despite these advancements, there is a critical gap in research
comparing the effectiveness of different concentrations of organic and inorganic
fertilizers on the growth and yield of chili pepper varieties. Specifically, the use of NPK
and poultry manure, a readily available and nutrient-rich organic fertilizer, has not been
extensively studied in this context. Thus, the present study aims to fill this research gap
by investigating the impact of various concentrations of poultry droppings and NPK
fertilizers on the growth and yield of chili pepper (Capsicum annuum L.).

MATERIALS AND METHODS

The experiment was conducted during the 2022/2023 cropping season at the
Botanical Garden of the Department of Plant Biology, University of llorin, Kwara State,
Nigeria, located at latitude 8°29.8'N and longitude 4°32.53'E. Soil samples were
randomly collected from a depth of 0-30 cm across the Botanical Garden using a soil
auger. These samples were analyzed for physicochemical parameters at the Plant Biology
Laboratory of the University of llorin. Poultry droppings were sourced from a poultry
house in llorin, Kwara State which operated a deep litter system. The manure was dried
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under shade for two weeks and then analyzed for its NPK content and other elements like
Na, Mg, and Ca to determine their percentages.

The experiment was laid out in a Complete Randomized Block Design with three
replications per treatments. Twenty-one 6-L calibrated plastic pot each were filled with 5
kg of sandy loamy soil each. Thereafter, 5, 10 and 15 g of NPK 15:15:15 and poultry
dropping fertilizers was weighed and mixed in the plastic pot in triplicates. The plastic
pot was then perforated randomly to allow water percolation; they were then watered to
field capacity for a period of two weeks to give room for mineralization of the fertilizer
especially that of the organic source.

A portion of well drained was located in the Biological garden, prepared and used
for the nursery of pepper seedlings ahead of transplanting. Viable and healthy seeds of
chili pepper were broadcast on the freshly prepared nursery soil, watered and covered
with palm fronds under a raised booth to keep the soil humid. Pepper Seedlings were
ready for transplanting at three weeks. Transplanting of the seedlings of Capsicum annum
were made in each pot from the nursery with the use of hand trowel. Two (2) seedlings
of Capsicum annum were transplanted in each pot after being carefully removed from the
nursery.

Watering was done manually on a daily basis except when it rained. Weeding
was done on each pot manually by handpicking any weed sighted in the pot. Data
collected on growth and yield performance includes Number of leaves per plant, stem
height, stalk length, Leaf area and yield component such as Number of fruits per plant,
Fruit length, fruit diameter and Fruit weight. Data collected were subjected to analysis of
variance (ANOVA) using Statistical Package for Social Science (SPSS) version 23.0 and
means were separated using Duncan’s Multiple Range Test (DMRT) at 5% level of
probability. Data collected were presented in table format as means of three replicates.

RESULTS AND DISCUSSIONS

The results obtained for number of leaves and stem height, is shown in Table, 1
and 2. At 4 weeks after planting (WAP), a significant highest (P<0.05) number of leaves
and stem height was observed in NPK treated plant when compared to all other
treatments. Beyond 4 WAP, significant highest number of leaves and stem height was
recorded in pot treated with NPK fertilizer irrespective of the concentration (Table 1 and
2). However, the control plot recorded the lowest values for the aforementioned
parameters. Significant highest number of leaves and stem height recorded in pot treated
with NPK could be attributed to the precise and balanced supply of essential nutrients that
are readily available for plant uptake (Ahmed, 2017). This targeted nutrition supports
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vigorous vegetative growth, robust root development, and overall plant health,
outperforming both untreated soil and the slower nutrient release from poultry droppings
(Ahmed, 2017). This result aligns with the findings Gonzalez et al. (2001) who reported
that inorganic fertilizer supplied most of the essential nutrients during growth stage
resulting in increase of growth variables including plant height and number of leaves.
Similar to the result, Bwembya and Yerokun (2001) reported that plants applied with N
and P fertilizer were significantly taller than those in the control plots. In addition,
significant decreased in the number of leaves and stem height in pots treated with poultry
manure and manure-free pots can be attributed to the slow release of nutrients from
poultry manure and the overall nutrient deficiency in manure-free pots.

TABLE 1: Effects of NPK and Poultry Droppings on the Leaf Number of Capsicum annum

Treatment Concentration (g) WEEKS AFTER PLANTING (WAP)

4 6 8 10
Control 6.33° 16.00° 25.33¢ 31.66°
5 6.66° 20.00° 72.66% 95.00%
NPK 10 4.66¢ 10.33¢ 32.00¢ 48.00°
15 8.66° 29.66° 63.00° 72.00°
5 5.67¢ 11.67¢ 18.339 22.67°
POULTRY 10 5.67¢ 16.67¢ 37.00° 37.00¢
DROPPINGS 15 6.66° 15.67¢ 21.33f 30.33°

Values with the same letter(s) along the same column are not significantly different at (P<0.05)

TABLE 2: Effects of NPK and Poultry Droppings on the Stem Height of Capsicum annum

Treatment Concentration (g) WEEKS AFTER PLANTING (WAP)

4 6 8 10
Control 8.66° 21.00¢ 41.33¢ 50.66°
5 9.16° 29.00° 56.00 69.66°
NPK 10 7.83¢ 20.66¢ 50.66" 70.00°
15 10.83 31.00° 54.33% 70.332
POULTRY 5 9.16° 20.66¢ 37.00¢ 47.33¢
DROPPINGS 10 6.00° 21.33 40.00¢ 53.33°
15 12.00° 27.66° 49.00° 68.33°

Values with the same letter(s) along the same column are not significantly different at (P<0.05)

The stalk length of chili pepper was also significantly (p<0.05) affected by
application of fertilizer (Table 3). Significantly highest values of stalk length of chili
pepper were found in plot treated with NPK fertilizer when compared to all other
treatments considered. This was followed by the control plot while the least stalk length
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was recorded in plot treated with poultry droppings. Significantly (p<0.05) highest
increased in the stalk length in plot treated with NPK could be as a result of high nitrogen
content in NPK fertilizers which specifically promotes vegetative growth, including the
elongation of stalks and leaves (Bar et al., 2001) These provide an immediate and readily
available source of nutrients for Plants to absorb quickly leading to rapid growth and
development (Pervez et al., 2004). This result aligns with the findings of Aminifard et al.
(2012) who reported a significant increase in the vegetative growth parameter of
Capsicum annum in plot treated with NPK. The significant decrease in stalk length in
pots treated with poultry droppings could be attributed to the slow nutrient uptake
efficiency by the plants (Okon, 2020). The nutrients in poultry manure are bound in
organic matter and must be broken down by soil microorganisms before they become
available to the plants, a process that takes time and can delay nutrient uptake (Okon,
2020).

TABLE 3: Effects of NPK and Poultry Droppings on the Stalk Length of Capsicum annum
Concentration (g)

Treatment WEEKS AFTER PLANTING (WAP)
4 6 8 10
Control 2.333° 3.500¢ 4.50° 4.83°
5 2.66° 4.16° 5.66° 5.83¢
NPK 10 2.50¢ 3.33¢ 5.66° 5.83¢
15 3.66° 3.83® 4.83° 5.50°
POULTRY 5 2.66° 2.50¢ 3.16° 3.14°
DROPPINGS 10 2.00f 2.354 3.16° 3.17¢
15 2.83° 3.33° 4.16¢ 4.50°

Values with the same letter(s) along the same column are not significantly different at (P<0.05)

The result obtained for leaf area of chili pepper as influenced by different
fertilizer application is shown in Table 4. At 4 WAP, a significant highest leaf area was
observed in pot treated with NPK when compared to all other treatments considered
including the control pot. Beyond 4 WAP, significant highest leaf area was recorded in
pot treated with 5 g of NPK throughout the sampling period. This increased in leaf area
of NPK treated pot could be as a result of a balanced and immediate supply of essential
nutrients (nitrogen, phosphorus, and potassium) that support vigorous vegetative growth,
strong root development, and enhanced photosynthesis, leading to larger leaf areas in
pepper plants (Ichwan, 2022). Additionally, the consistent nutrient supply and improved
stress resistance contribute to steady and continuous leaf growth throughout the sampling
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period. These results align with the findings of Nwokwu et al. (2020) who reported a
significant increase in the leaf area of pot treated with N. The decreased in the control
plot could be adduced to nutrient deficiencies that hinder plant development (Adekiya et
al., 2019). Without the balanced and readily available supply of nitrogen, phosphorus,
and potassium provided by NPK fertilizers, plants lack the essential nutrients necessary
for vigorous vegetative growth, leading to smaller leaf areas, weaker roots, and overall
stunted growth (Adekiya et al., 2019).

TABLE 4: Effects of NPK and Poultry Droppings on the Leaf Area of Capsicum annum

Treatment
Concentration (g) WEEKS AFTER PLANTING (WAP)
4 6 8 10
Control
7.83¢ 34.36° 34.91¢ 45.10f
5 11.33° 65.14° 64.66° 77.33%
NPK 10 9.58¢ 41.35¢ 65.40° 66.40°
15 21.00? 68.872 68.16° 74.00°
POULTRY 5 6.83¢ 27.099 28.58f 33.509
DROPPINGS 10 9.83¢ 28.33f 45,33¢ 50.50°
15 12.25° 49.00° 52.91° 62.83¢

Values with the same letter(s) along the same column are not significantly different at (P<0.05)

Table 5 shows the results of yield parameter of chili pepper as influenced by
different fertilizer application. The yield parameters considered shows that pot treated
with NPK fertilizer especially 5 g recorded a significant highest fruit number, fruit length,
fruit circumference and fruit weight when compared to the control and pot treated with
poultry droppings (Table 6). Significant highest yield recorded in pot treated with NPK
could be due to the balanced and immediate supply of essential nutrients, which enhance
vegetative growth, root development, and fruiting processes (Ahmed and Abdelkader,
2020). This consistent and precise nutrient availability improves photosynthesis, energy
production, and stress resistance, leading to higher fruit numbers, larger fruit size, and
better overall fruit quality compared to the control and poultry droppings (Mostafa et al.,
2019).
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TABLE 5: Effects of NPK and Poultry Droppings on Yield Parameters of Capsicum annum

Treatment Concentration (g) Fruit Fruit length  Fruit circumference Fruit
number weight
Control 4.33g 5.00e 1.00f 1.18d
5 55.60a 17.98a 10.70a 6.86a
NPK 10 13.00e 7.48d 4.00e 2.04c
15 40.67b 10.33c 5.00c 3.06b
POULTRY 5 8.34f 2.58f 1.00f 0.61e
DROPPINGS 10 22.33d 12.74b 5.32b 3.17b
15 26.67c 4.96e 4.33d 1.31d

Values with the same letter(s) along the same column are not significantly different at (P<0.05)

CONCLUSIONS

This study demonstrates that both organic (poultry manure) and inorganic (NPK
15:15:15) fertilizers significantly enhance soil quality, plant growth parameters, and yield
of chili pepper (Capsicum annuum L.). Inorganic fertilizer showed a more pronounced
positive effect on plant growth and yield. These findings address the importance of
appropriate fertilizer application in mitigating the adverse effects of declining soil
fertility, thereby boosting chili pepper productivity and contributing to food security.
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