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                       ABSTRACT
An experiment was conducted in the Department of Agricultural Science, Kwara State College of Education, Ilorin to determine the performance cayenne pepper treated with NPK fertilizer. The experimental design was randomized complete randomized design (CRD) with three replicates. Cayenne peppers used for the experiment were obtained from mandate market in Ilorin, Kwara State Nigeria. The treatments used were control and cayenne pepper treated with NPK fertilizer. Planting was done using drilling methods by inserting the seeds in a hole and cover with soil.  The data collected were plant length, and numbers of leave/plant. The data collected from different treatment were analyzed using T Test statistical analysis. The result shows that the cayenne pepper plant had taller plant and more number of leaves/plant than control and all these were significant at p< 0.05. It was concluded that cayenne pepper treated with NPK fertilizer had more vegetative than control. It was recommended that the production of cayenne pepper treated with NPK fertilizer be used by farmer in the ecological zone
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CHAPTER ONE
INTRODUCTION
Background to the study
NPK fertilizer has a significant potential to promote plant growth as a provider of all essential macro in their available forms during decomposition (Nweke et al., 2013). The growth, yield and quality of crop as well as soil quality are improved by the application of NPK fertilizer (Chaterjee et al., 2015). 
The present global scenario strongly emphasizes the need to follow nature-friendly agricultural operations for sustainable food production. The risk of organic fertilizers is increasing exceedingly to a range that it becomes unavailable for the reach of small and borderline farmers. The NPK fertilizer is an environmentally. The application of NPK fertilizer resulted in significantly higher growth, yield and quality of crops (Gore and Sreenivasa, 2014). 
It is very essential to adopt sustainable agricultural practices through NPK fertilizer resources for different crops based on scientific facts. Keeping this factor in mind the present study was planned to produce healthy organic crops by using NPK fertilizer and also examine their effect on the growth and yield cayenne pepper. 
Statement of problem
Nutrient deficiency causes malnutrition, poor health and high mortality in crop production. Cayenne pepper is widely cultivated in Nigeria but poor soil fertility, pest infestations and disease incidences reduce both the quantity and quality of cayenne pepper plant produced by farmers. Cayenne pepper requires adequate amount of nutrients for proper growth and development. 
Poor soil fertility and risk of inorganic fertilizer account for low crop performance in Nigeria, with huge yield gaps between the attainable potential and actual production. Various organic and inorganic fertilizers are used to improve soil fertility but few farmers are not aware of the use and potential of NPK fertilizers hence there is the to carry out this research.   




Objectives of the study
	The general objective is the performance of vegetative growth of pepper treated with NPK fertilizer. The specific objectives were to.
i. Determine the effects NPK fertilizer on the plant height of cayenne pepper.
ii. Determine the effect of NPK fertilizer on the number of leaves/ plant of cayenne pepper.
Significance of study
The study will have the following significance 
1. The study will determine and recommend appropriately the effect and use NPK fertilizer in cayenne pepper production 
2. Determine the effect of NPK fertilizer on the fruit yield of cayenne pepper.
3. Make recommendation to extension agent on the potential and the use of NPK fertilizer.



Scope of the study
The study is limited to only one type of fruit vegetable that is cayenne pepper and one variety of cayenne in Kwara State College of Education Ilorin which is in guinea savanna of Nigeria 
Definition of key terms
· Level: Different quantity used 
· Cayenne pepper : common fruit vegetable used in soup production
· Performance: Effect of organic hormone in the production of fruit vegetable
· Vegetable: Edible fruit eaten by man raw for mineral and vitamins
· Growth: Permanent increase in the size of plant



CHAPTER TWO
LITERATURE REVIEW
Cayenne pepper
Cayenne pepper (Capsicum grossum) belongs to family Solanaceae, chromosome number 2n = 24, commonly known as hot pepper. It is native of Mexico with secondary centre of origin in Guatemala (Bukasov, 2017). It was first introduced by British in 19th century to India (Singh et al., 2013). Cayenne is grown as wet plant and summer crop in the hilly areas of India. 
It is a warm season crop but grows well in mild climate. It is vulnerable to frost, a temperature ranging from 26-28ºC during daytime and 16-18ºC at night is ideal for its growth and development. It cannot withstand extreme temperatures below 15ºC and temperature above 30ºC significantly reduces vegetable growth and fruit set. 
High relative humidity is good for growth and development, fruit set and yield; however this condition may cause fruit diseases (Hazra et al., 2011). 

Climate and soil requirements of Cayenne pepper plant
Cayenne pepper is cultivated over a wide range of environmental conditions today. This adaptable plant grows in humid to semi-arid areas throughout the tropics and subtropics. Cayenne pepper plant responds well to warm, humid weather and is often grown near riverbanks. Cold weather and extended periods of drought can kill the crop (Honeycutt et al., 2013).
A loam or silty-loam soil is ideal, but cayenne pepper plant grows well in many soil types. It tolerates soil pH of 4.5 to 8.0, but more extreme pH conditions will reduce the availability of iron in the soil and cause yellowing between leaf veins (Rekha, et al. 2021).
Choosing a variety in Cayenne pepper plant
There are more than ten varieties cayenne peppers. The species differ in leaf and fruit shape, leaf and stem color, pubescence, branching habit, and height (Olaniyi and Ajibola, 2018). The most widely cultivated species is Capsicum grossum.  The choice of variety for vegetable production is dictated mainly by what is available. Regardless of chosen variety, the performance on the field as well as is preference of the targeted markets is important factors to be considered.
Preparing the field pepper plant
Cayenne pepper is a small seeded plant; therefore, thorough land preparation is required to promote good growth. This is done by ploughing, harrowing and making ridge on the farm using a tractor. Then use a plow or mechanical bed shaper to form beds. 
Jasso-Chaverria, et al. (2015) suggested we form beds that are 20cm-high during the dry season and 30-cm-high during the wet season. The distance between furrows is 150 cm and bed tops are about 90 cm wide.
Planting of Cayenne pepper
Pepper plant is planted either by direct seeding or transplanting. Direct seeding is used when seeds are plenty, labour is limited especially during the dry season when flooding is not a problem (Rekha, et al. 2021). Direct seeding is also appropriate when labour is cheap. 
Transplanting is preferable when there is limited supply of seed, plenty of labour, and during the wet season when there is high risk of washing out of seeds due to heavy rains (Rekha, et al. 2021).


1. Direct seeding
Seeds are sown in rows. Seeding rates range from 0.5–2.5 g/m2 or 5–10 kg/ ha, depending on viability and size of seed. Each gram of seed contains about 500 seeds (Jasso-Chaverria, et al. 2015). 
If grown in rows, space furrows 10 cm apart on the bed. Plant two or three seeds per hole in hills spaced 5–10 cm apart. Place seeds 0.5 cm deep and cover as stated before. Seedlings may be thinned to one plant per hole when they have two to three true leaves.
2. Transplanting
Transplanting reduces the amount of time the crop spent on the field and secures a more uniform stand. There are two steps to transplanting: seedling production in a nursery and setting plants into the field (Jasso-Chaverria, et al. 2015).
Seedlings can be grown in a raised seedbed or in cell trays. If started in a seedbed, the soil should be partially sterilized by burning a 3-5 cm thick layer of rice straw or other dry organic matter on the bed. This also adds minor amounts of P and K to the soil (Jasso-Chaverria, et al. 2015).
If seedlings are started in trays, individual cells should be 3–4 cm wide and 1–2cm deep is recommended. Fill trays with a potting mix that has good water-holding capacity and good drainage such as peat moss, commercial potting soil, or a potting mix prepared from soil, compost, rice hull, and vermiculite or sand.
 Jasso-Chaverria, et al. (2015) suggested we use a mixture of 67% peat moss and 33% coarse vermiculite. If you use non-sterile components, sterilize the mixture by autoclaving or baking at 150oC for 2 hours. Sow two or three seeds per cell, 1 cm deep, and thin to one seedling when they have two true leaves (Honeycutt et al., 2013).
Whether using seedbeds or cell trays, seedlings should be protected with a fine-mesh nylon net or grown inside a greenhouse or screen house. This provides shade and protects seedlings from rain and pests. Water seedlings thoroughly every morning or as needed (moist, but not wet), using a mist sprinkler to avoid soil splash and plant damage.
If seedlings have been grown in shade, harden them by gradually exposing them to direct sunlight during the 4–5 days prior to transplanting. On the first day, expose them to 3–4 hours of direct sunlight. Increase the duration until they receive full sun throughout the fourth day. Seedlings are ready for transplanting three weeks after sowing or when transplants have five or six true leaves (Honeycutt et al., 2013).
Seedlings produced in a seedbed should be gently removed with a trowel and planted bare-root. Seedlings produced in trays are lifted with their root balls intact when transplanted (Najm, et al. 2013).
Fertilizing of pepper plant
Cayenne pepper plant responds well to added fertilizer, especially nitrogen. A combination of both inorganic and organic fertilizers improves yield and maintains soil fertility. The rate of fertilizer application depends on soil fertility, soil type, fertilizer recovery rate, and soil organic matter. A soil test is highly recommended to determine the available N, P, and K. The amount of applied fertilizer can then be calculated based on your target yield and adjusted for residual nutrients. 
Fertilizer recommendations depend heavily on local conditions, so consult your fertility management specialist for appropriate fertilizer rate (Honeycutt et al., 2013)..

Controlling pests and diseases in cayenne pepper plant
The foliage and shoot tips of pepper plant are susceptible to damage by insects and spider mites (Najm, et al. 2013). Nematodes (Meloidogyne spp.) cause stunting of plants. Pest damage is usually less severe in plantings that are well fertilized and rotated with other crops. Insect pests may be managed by covering beds with fine-mesh nylon netting (Adjatin, et al., 2018)..
Pesticides are useful for controlling pests when they cause significant damage. Choose a pesticide that targets the pest and avoid pesticides that kill beneficial organisms. Choose pesticides that last only for a short period. To avoid exposing consumers to pesticide residues, follow instructions for time intervals between spraying and harvesting (Najm, et al. 2013).
Controlling weeds of Cayenne
Thorough land preparation is essential in cayenne pepper production, especially when direct-seeded, so as to slow the establishment and vulnerable to competition from weeds.
Mulching is recommended for controlling weeds, reducing soil erosion, and conserving soil moisture. Be sure organic mulching materials are free of weed seeds (Jasso-Chaverria, et al. 2015). Organic mulching is easier to apply if the crop is transplanted, but can also be used for direct-seeded crops after the seedlings have reached a height of 10–15 cm. 
Before using herbicide, check that it is recommended for pepper plant and follow instructions on the label (Adjatin, et al 2018). 
Hand or hoe weeding can be performed as at when needed.
Harvesting of cayenne pepper plant
Pepper plant is harvested 120–140 days after planting on the field, depending on variety. Some varieties are sensitive to short day lengths, causing them to bloom prematurely. Fruits s may be harvested once or several times. Frequent harvesting delays flowering and prolongs the harvest period (Adjatin, et al., 2018).
Harvesting is done by plucking or hand picking. This is by hand picking of mature fruit from the plant. At maturity, immature green fruit turn to yellow when mature.



CHAPTER THREE
MATERIALS AND METHODS
Experimental Site
	 A field experiment was carried out on the Teaching and Research farm of the Kwara State College of Education, Ilorin. 
Experimental Design
	The experimental design was Complete Randomized Design (CRD) with three replicates.
Experimental Materials
Fruits of cayenne pepper used for the experiment were obtained from mandate market in Ilorin, Kwara State Nigeria. After extraction of seed from the fruit, the seed is air dried. 
The NPK fertilizer used was also obtained from agro shop at Muritala. Other materials used were weighing scale and meter rule.
Treatments
The treatments used were:
Control 
Cayenne pepper plant treated with NPK fertilizer
Planting 
Planting was done using drilling methods. The seeds were placed in hole of 3cm depth and coved with soil in the pot. 
Cultural Practices
	 Hand hoeing was done when required to control weeds. 
Control of pest and diseases were done using insecticides and other cultural practices as explained by Olawepo (2024) (personal contact)
Data collection 
The data collected were: 
i. Plant height: It was determined by measuring the plant height with a ruler. This was done by measuring the distant between the soil surface and the tip of the shoot and recorded in cm.
ii. Numbers of leave/plant: It was determined by counting the numbers of the leaves/plant manually and recorded. 
Data Analysis
	The data collected from different treatments were subjected to t test statistical analysis. 

CHAPTER FOUR
RESULTS AND DISCUSSION
This chapter deals the presentation of results in tables and this was followed by the discussion of results
Results
Table 1: Effect of NPK fertilizer on the plant height (cm) of cayenne pepper
	Plant
	2 WAT
	4 WAT
	6 WAT

	Control
	13.2b
	19.4b
	26.2b

	NPK fertilizer
	24.1a
	52.3a
	53.7a


Mean with the same letters are not significantly different. 
Table 1 above showed the performance of cayenne pepper treated with NPK fertilizer. The table indicates the plant height at 2WAP, 4WAP and 6WAP. The effect was significant at P< 0.05. The table showed that the cayenne pepper treated with NPK fertilizer produced taller plant than control at 2WAP, 4WAP and 6WAP.  The value of cayenne pepper treated with NPK fertilizer at 6WAP was 53.7cm and that of control pepper was 26.27 cm.
Table 2: Effect of NPK fertilizer on the number of leaves/plant of Cayenne pepper
	Plant
	2 WAT
	4 WAT
	6 WAT

	Control
	13b
	19b
	26b

	NPK fertilizer
	24a
	35a
	58a


Mean with the same letters are not significantly different. 
Table 2 above showed the performance of cayenne pepper treated with NPK fertilizer. The table indicates the Number of leaves/plant at 2WAP, 4WAP and 6WAP. The effect was also significant at P< 0.05. Similar result was obtained as in plant height. The Table 2 showed that the cayenne pepper treated with NPK fertilizer produces more number of leaves/plant than control at 2WAP, 4WAP and 6WAP. The value of number of leaves plant was highest for cayenne pepper treated with NPK fertilizer at 6WAP was 58 and that of control was 26




Discussion of Result 
The increase of plant height was due to nitrogen in the NPK fertilizer, it resulted in taller plant because nitrogen found to increase number of nodes as well as internodes length and consequently plant height. This is agreement with that Akanbi, (2018) who reported that NPK fertilizers significantly increased plant height. This is also line with results of Boateng et al. (2016) reported that poultry manure produced taller plants. This increase in plant height could be associated with continuous supply of nutrients by NPK fertilizers (Farhad et al., 2019). 
Increase in the number of leaves per plant and branches occasioned by NPK fertilizers application is bound to effect the plant growth. This is because leaves are the major organs of photosynthesis on plants. Increase in the number of leaves was a precursor to greater amount of assimilates and this allowing more translocation to the fruits.




CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
Summary
An experiment was conducted in the Department of Agricultural Science, Kwara State College of Education, Ilorin to determine the performance cayenne pepper treated with NPK fertilizer. 
The experimental design was complete randomized design (CRD) with three replicates. Cayenne peppers used for the experiment were obtained from mandate market in Ilorin, Kwara State Nigeria. NPK fertilizer used was also obtained from agro shop at Muritala. Other materials used were weighing scale and meter rule. The treatments used were control and cayenne pepper treated with NPK fertilizer.
Planting was done using drilling methods by inserting the seeds in a hole and cover with soil. Hand hoeing was done when required to control weeds. Control of pest and diseases were done using insecticides and other cultural practices as explained by Olawepo (2024) (personal contact ) 
The data collected were plant length (this was determined by measuring the plant height with a ruler), numbers of leave/plant (this was determined by counting the numbers of the leaves/plant) and numbers of branches/plant (this was also determined by counting the numbers of the branches/plant) 
	The data collected from different treatment were analyzed using T Test statistical analysis. 
The result shows that the cayenne pepper plant had taller plant, and more number of leaves/plant both were significant at p< 0.05  
Conclusion 
 It can be concluded that cayenne pepper treated with NPK fertilizer had more vegetative than control.
Recommendations
The researcher would like to make the following recommendations.
1. The production of cayenne pepper by farmer in the ecological zone
2. Further studies should be done on the performance of the fruit quality
3. Further studies should be done using NPK fertilizer in the production of the crop.
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