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ABSTRACT
An experiment was conducted in the Department of Agricultural Science, Kwara State College of Education, Ilorin to determine effect of NPK fertilizer on leaf yield of lettuce. The experimental design was randomized complete randomized design (CRD) with three replicates. Lettuce seedlings used for the experiment were obtained from Bala farm in Ilorin, Kwara State Nigeria. NPK fertilizer used was obtained from an Agro Shop in Ilorin. The materials used were weighing scale and metre ruler. The treatments were NPK fertilizer and control. The experimental land was prepared by manual cultivation. The top soils were filled into the different pots. Plant was done by using drilling methods. The pots were watered thoroughly after planting. Planting was done by hand using one seedling per pots. The data collected were plant height, number of leaves/plant and leaf yield. The data collected from different treatment were subjected to t test analysis the mean separated, the result show that the NPK fertilizer had taller plant, more leaves/plant and more leaf yield the non fertilized lettuce. It was  concluded that NPK fertilizer results in increase in the vegetative and leafy yield of lettuce. It was recommended that application of NPK fertilizer for the production of lettuce by farmer. 
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CHAPTER ONE
INTRODUCTION
Background of the Study 
 Lettuce is known to have been cultivated at least 4,500 years BP as long-leaved Cos type lettuce was depicted on the walls of Egyptian tombs (Lindqvist 2010). Heading lettuce (Lactuca sativa) cv. big bell is the most popular crop among leafy vegetables. It is one of the most important members of the Compositae family; it can prevent cancer due to phenolic compound, vitamin A, C and carotenoids content. 
These compounds have a function on nutrition and health care, which could enhance anti-oxidation ability of human body and suppression the inflammatory disease and cancer (Lin et al., 2014 and Pepe et al., 2015). 
Fertilizers are chemical compounds applied to promote plant and fruit growth (Behera and Panada 2009). Excessive use recently of conventional chemical fertilizers has resulted in much serious environmental pollution such as heavy metals accumulation in soil, plant system and underground water contamination (Abdel Wahab et al., 2017). In addition, overdoses of mineral fertilizers are kind of energy wasting, reduces nutrient use efficiency (Kaushik and Djiwanti 2017). In general, about 50-70 % of the applied conventional chemical fertilizers get lost in the environment causing economic, agronomical, environmental concerns and health threats. 
So it is necessary to use new ideas in vegetable fertilization to increase food production. Therefore, new alternatives should be used for eco-friendly, economic and sustainable for agriculture system such as fertilizers as slow or controlled release fertilizers (El-Ramady et al., 2018). 
Soil application of N- P- K nano fertilizers have greater role in enhancing significant growth and yield of cotton such as total and open bolls per plant, boll weight and seed cotton yield besides reducing the cost of fertilizer and also minimizing the environmental pollution (Eleyan  et al., 2018). 
Many investigations were done on nano fertilizers as a controlled release agent for nitrogen, phosphorus, and potassium and evaluate their effects on French bean (Hasaneen and Abdel-Aziz 2016), wheat plants (Abdel-Aziz et al., 2016), and red bean (Biosci et al., 2014). 
Statement of the problem 
   	Despite the increase in the consumption and use of lettuce, several problems, militate its production in Nigeria. The problem varies from low vegetative growth, lack of use of correct varieties by the farmer, appropriate use of inorganic fertilizer by farmers. All the problem are further worsen by low yield and this have further compounded by climatic condition.
However, despite of its market potential and health benefits, it was noted that the supply of lettuce in the locality is very limited. In Nigeria, production of lettuce is just limited because of its fragile weather condition that affects the growth performance of lettuce.
Perhaps, with proper timing of planting and with appropriate fertilizer management, this could be a productive endeavour. 
Objective of the Study 
   	The main objective of this study is to determine the effect of NPK fertilizer on the leaf yield of lettuce.
The specific objective is to determine the effect of NPK fertilizer on the:
(i) The plant height of lettuce 
(ii) Number of leaves/plant
(iii) The leaf yield of lettuce
Significance of the Study 
(i) The result of this study could serve as guideline to the farmer in order to know the appropriate and use of NPK fertilizer  
(ii) Help the extension agent to know the know and recommend appropriate NPK fertilizer to farmer 
(iii) Help policy maker to encourage the production of NPK fertilizer 
(iv) Contribute to the knowledge on the NPK fertilizer in lettuce production
Scope of the study 
   	The study is limited to the leaf yield of one variety of lettuce as influenced by NPK fertilizer in Kwara state college of education Ilorin, in guinea savannah ecological zone of Nigeria. 
Definition of key terms 
· Fertilizer: - Any substance such as manure or mixture of nitrate used to make soil more fertile.
· Lettuce:- An annual plant whose green leaves, abounding in nutritious  are much used for soups, stews or pickles. 
· Growth: - An increase in size, number, value and strength. 


CHAPTER TWO
LITERATURE REVIEW
Origin and use of lettuce
Lettuce plant scientifically known as Lactuca sativa L. and is commonly known as lechugas is a native to Southern Europe and Western Asia. In the Philippines, lettuce is considered as one of the most important salad crops and a fast-food item for being used as garnishing for other food preparations (Poliquit, 2019). As such, it is one of the groups of leafy vegetables that could be grown by farmers and generate more profit. 
Further, the prospect of increasing market absorption on lettuce commodities is evident due to increasing population, level of community education, income and welfare of society, and public’s preference for this commodity (Samadi, 2014 as cited by Mujiono, Suyono, and Purwanto, 2017).  
The fact that lettuce is rich in various vitamins and minerals, it has several benefits such as anti-inflammatory properties, low cholesterol level, antioxidant properties, reduce insomnia, antioxidant, antimicrobial, anti-cancer properties and control anxiety. It is rich in calcium, potassium, vitamin B-complex, C and K, thiamine, riboflavin and folate (Yap and Teo, 2019). As a results, many commercial growers produce lettuce like gourmet ‘s farm because it is still one of the most demanded salad kits for healthier lifestyle, most especially, when it is grown organically. Organic production of lettuce for salad is deemed important as it is eaten raw. 
Effect of soil and temperature on lettuce production
Lettuce is able to grown on different types of soil, from light sand to heavy clay soils. A loam-to-clay loam textured soil is considered as the best soil for lettuce production. Good drainage should be ensured when growing lettuce. Preferably the soil pH should be between 5.5 and 7 for optimum growth. Also, ideally lettuce should be grown on soils with a high-water holding capacity and adequate drainage, for proper root growth and plant performance (Agriculture, Forestry and Fisheries, n.d). 
The optimum temperature range for excellent growth and good quality of lettuce is 15-25oC and temperature above 25oC accelerates seed stalk and reduces the quality of leaves and may impact the plant’s head development, reduce the edible quality of the plant, and generally encourage premature seed stalk development. Also, the high temperatures can cause a high rate of tip burn (Agius, 2015). It is evident that high air temperature causes high soil temperature, which retards root growth and affects the uptake of water and nutrients and photosynthesis that consequently results in stunted plant growth and mortality (Firoz, et.al., 2000).   
Effect of manure on lettuce production
Chicken manure for vegetable garden is excellent, but there are some things one should know about in order to use it correctly. Chicken manure fertilizer is high in nitrogen and also contains a good amount of potassium and phosphorus. 
The high nitrogen and balance nutrients are the reason that chicken manure compost is the best kind of manure to use.  Chicken manure composting gives the manure time to break down some of the more powerful nutrients so that they are a more usable by the plants and chicken manure mellows the nitrogen and makes the manure suitable for the garden (Rhoades, 2018). 
Although chicken manure is relatively cheaper material that the organic vegetable growers can obtain, sometimes its availability in the locality is a problem. The use of other forms of organic fertilizers has been found to provide the needed nutrient requirements of the plants aside from improving soil structure and microbial biomass which may lead to increase agriculture outputs (Sarker, Kashem, & Osman, 2012). 
  Studies showed that lettuce can be successfully grown organically. This was confirmed by Cabilovski, Bogdanovic, Manojlović and Rodic, 2011 in the paper of Poliquit (2019) that using Farm Yard Manure (bat, goat and cattle manure) could yield the highest profit. 
Further, Slamet (2017) found out that applying guano fertilizer provided the most excellent effect on the Leaf Area Index (LAI) and biomass of lettuce. It has only slight difference in yield as compared to commercial fertilizer (125 g per plant). In recent year, ESSU-Salcedo campus has produced an organic fertilizer that could be used for lettuce production. Such compost was produced from 25% carbonized rice hull, 25% coconut coir dust and 50% chicken manure. Results of laboratory analysis as reported by Padullo (2017) showed that it has a pH of 6.8, total Nitrogen of 2.335, Phosphorus of 2.397, Potassium of 1.138, Calcium of 16.343 and Magnesium of 1.1928. This fertilizer material was tried in lettuce production in the locality particularly in Tacloban City, Leyte. 
Such experimentation could be the best approach to document the effectiveness of this locally made fertilizer against commercial fertilizers especially with regards to the prevailing soil and climatic conditions of the locality.   
The use of organic fertilizers decreased the potential acidity from 15.2 to 16.7% indicating that organic fertilizer promoted the increase of losses in soil exchange complex. Heavy metals (Cd and Pb) were decreased with the increase of organic fertilizer doses. Organic fertilizer at the rate of 26 tons/hectare) helped to reduced heavy metal contents in soil except Zinc (Hossain and Ryu, 2018). 
Cultivator Management of lettuce
1. Plant density and spacing: Closer spacing can increase yields but may lead to increased disease susceptibility (Khan et al., 2017)
2. Irrigation systems: Drip irrigation can reduce water usage and improve water efficiency compared to overhead sprinklers (Patel et al., 2019)
3. Mulching: Organic mulch can improve soil temperature, reduce weed pressure, and increase yields (Lamont, 2017)
4. Crop rotation: Rotating lettuce with legumes can improve soil fertility and reduce pest pressure (Gentry et al., 2019)
Fertilizer Management practices in lettuce
1. Nitrogen management: Excessive nitrogen application can lead to nitrate leaching and reduced yields (Cui et al., 2018)
2. Organic amendments: Compost and manure can improve soil fertility and structure, leading to increased yields (Liu et al., 2018)
3. Micronutrient application: Foliar sprays of micronutrients like iron and zinc can improve lettuce quality (Sharma et al., 2019)
4. Integrated nutrient management: Combining organic and inorganic fertilizers can optimize yields and reduce environmental impacts (Kumar et al., 2020)
Some key findings from existing literature include:
- Lettuce yields can be increased by up to 20% through optimal plant density and spacing (Khan et al., 2017)
- Drip irrigation can reduce water usage by up to 30% compared to overhead sprinklers (Patel et al., 2019)
- Organic mulch can improve soil temperature by up to 5°C and increase yields by up to 15% (Lamont, 2017)
- Integrated nutrient management can reduce nitrogen leaching by up to 25% and improve yields by up to 10% (Kumar et al., 2020)
  
CHAPTER THREE
MATERIALS AND METHODS
Experimental Site
	 A field experiment was carried out on the farm centre of the Kwara State College of Education, Ilorin Agricultural Science Department to determine the effect of NPK fertilizer on the leaf yield of lettuce
Experimental Design
	The experimental design was complete randomized design (CBD) with three replicates.
Experimental Materials
Lettuce seedlings used for the experiment were obtained from Bala farm in Kwara State College of Education, Ilorin, Kwara State Nigeria. NPK fertilizer was obtained from an Agro Shop in Ilorin. The materials used are weighing scale and metre rule. 
The treatments were NPK fertilizer and control.

Land Preparation
	The experimental land was prepared by manual cultivation. The soils were filled into each pot. 5kg soils were put per pot. These were arranged in the screen house of Kwara State College of Education Ilorin.
Planting
Plant was done by using drilling method. The pots were watered thoroughly after planting. Planting was done by hand using one seedling per pot. 
Cultural Practices
	 Hand hoeing was done when required to control weeds. Watering was done every day using watering can. 
Control of pest and diseases were done using insecticides and other cultural practices as explained by Olawepo (2024)(personal contact )



Data Collections
	The data collected were: 
1. Leaf yield: It was determined by using a digital scale to measure the fresh weight of the fruit /plot.
Data Analysis
	The data collected from different treatment were subjected to t test statistical analysis and mean separated.


CHAPTER FOUR
RESULTS AND DISCUSSION
This chapter deals write 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 lettuce
	
	2WAT
	4WAT
	6WAT

	Control
	3.4b
	9.3b
	12.1b

	NPK fertilizer
	5.1a
	11.1a
	15.2a


Mean with the same letters are not significantly different. 
Table 1 above shows the effect of NPK fertilizer plant height of lettuce. The effect was significant in 2WAT, 4WAT, and 6WAT with NPK fertilizer having taller plant than control.




Table 2: Effect of NPK fertilizer on the number of leaves/plant of lettuce
	
	2WAT
	4WAT
	6WAT

	Control
	2b
	5b
	6b

	NPK fertilizer 
	3a
	7a
	9a


Mean with the same letters are not significantly different. 
Table 2 above shows the effect of NPK fertilizer on number of leaves/plant of lettuce. The effect was significant in 2WAT, 4WAT, and 6WAT with NPK fertilizer having more leaves/plant than control.
Table 3: Effect of NPK fertilizer on the leaf yield (cm) of lettuce
	
	Leaf yield (g/plot)

	Control
	22.1b

	NPK fertilizer
	32.2a





Mean with the same letters are not significantly different. 
Table 3 above shows the effect of NPK fertilizer on leaf yield of lettuce. The effect was significant with NPK fertilizer having more fruits in terms of leaf yield.
Discussion of Result 
Soil application of NPK fertilizers on lettuce plants produced significant increases in plant fresh weight, leaf area head fresh weight, head size, diameter, firmness, total and marketable yield.
The enhancement effect of fertilizers on these studied characteristics may be attributed to the fact that it has a dimension ranging from 30 to 40 nm which is able to hold numerous ions because of their high surface area and slowly release them in a timely manner to cope with crop demand. Moreover, their slow release and super sorbent phosphatic and nitrogenous fertilizers (Lal, 2008). 

The increment in the previous plant vegetative growth parameters may be due to higher availability of nitrogen element at lower doses compared with the conventional nitrogen sources, nitrogen insufficient amount may limit plant growth. A similar linear increase in plant fresh weight was recorded on Swiss chard by (Echer et al., 2012). This increment may be due to high essentiality of N as a component of amino acids, proteins, nucleic acids, pigments and many enzymes (Marschner, 1995). 
So, nitrogen is critical for growth and development of plants, especially during cell division and cell enlargement phase of growth. This trend was in agreement with (Haque and Jakhro 1996) who reported that nitrogen promotes vegetative growth and its deficiency leads to stunted growth and low production. This positive effect of fertilizers may also due to increasing the photosynthetic rates and the assimilation rates, which is leading to increase the most vegetative parameters and increased the heads yield of lettuce (Saleh et al., 2010). 
Phosphorus is considered as an important macronutrient plant, making up about 0.2 % of a plant’s dry weight. It is one component of key molecules such as nucleic acids, phospholipids and ATPs. It is involved in several plant functions, including controlling enzyme reactions, regulation of metabolic pathways, energy transfer, photosynthesis and transformation of carbohydrates as well as formation of protein leading to increases in vegetative growth parameters (Marschner, 1995). 


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 effect of NPK fertilizer on leaf yield of lettuce. 
The experimental design was randomized complete randomized design (CRD) with three replicates. Lettuce seedlings used for the experiment were obtained from Bala farm in Ilorin, Kwara State Nigeria. NPK fertilizer used was obtained from an Agro Shop in Ilorin. The materials used were weighing scale and metre ruler. The treatments were NPK fertilizer and control.
	The experimental land was prepared by manual cultivation. The top soils were filled into the different pots.
Plant was done by using drilling methods. The pots were watered thoroughly after planting. Planting was done by hand using one seedling per pots. 
Hand hoeing was done when required to control weeds. Watering was done every day using watering can. 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 height, number of leaves/plant and leaf yield.
The data collected from different treatment were subjected to t test analysis the mean separated, the result show that the NPK fertilizer had taller plant, more leaves/plant and more leaf yield the non fertilized lettuce.
Conclusion 
 It can be concluded that NPK fertilizer results in increase in the vegetative and leafy yield of lettuce





Recommendations
The researcher would like to make the following recommendations.
1. The application of NPK fertilizer for the production of lettuce by farmer 
2. Further studies should be done on the effect of NPK fertilizer on leaf qualities of lettuce 
3. Proper orientation by the government agency should be done to farmers on importance of NPK fertilizer on lettuce and other crops to determine the growth and nutritional value of crops. 
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