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ABSTRACT
An experiment was conducted at the Department of Agricultural science, Kwara State College of Education Ilorin, to determine effect of NPK fertilizer on the vegetative and fruit yield of okra. The experimental design was complete randomized design (CRD) with three replicates. There were two treatments which were organic humus fertilizer and control. The l NPK fertilizer was obtained from Agro Shop in Ilorin. The performance indices were plant height, number of leaves per plant, number of flower per plant number of fruits per plant and percentage of fruit set. The data collected were subjected to t test statistical analysis to compare the means. The analysis of data obtained showed that the application of NPK fertilizer produced taller plant, more leaves /plant, more flower and fruits/plant the non fertilizer okra. It was recommended that the NPK fertilizer be used in the production of okra.                    
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CHAPTER ONE
INTRODUCTION
Background of the Study 
       	Okra (Ablemoschus Esculentus L. Monech) has been reported as one of the most popularly home grown and consumed vegetable in the world both in tropical and subtropical region (Senjobi et al 2013). It is also an important vegetable in Nigeria. Okra is cultivated for its fruit or pod, the tender fruits, leaves and succulent’s shoots are harvested when immature and consumed as a vegetable, either in fresh or dried forms for nutrient (Akinloye et al, 2011). In Nigeria, okra is ranked third in relation to consumption and production area, following tomato and pepper (Ibeawchi, 2007). Manal et al(2005) reported that okra is rich in mineral such as calcium, phosphorus, potassium, magnesium, iron and vitamin C. 
[bookmark: _GoBack]   	Ogbuci et al (2007) reported yield decline in okra as a result of poor soil being faced by the okra farmers. However, yield could be increased by the proper use of fertilizer, as fertilizer can be applied through foliar method. Kanchani and Haris (2019) reported that foliar application is the application  is the application of liquid fertilizer  directly to the leaves of plant, it has also reported to have been successful than the conventional application like broadcasting method and side placement and low risk method to plant (Aghtape et a., 2011). Recently, there has been an advocate for the use of growth hormone as a complete replacement for inorganic fertilizers in improving growth, plant nutrient and environmental safety. 
Statement of the problem 
   	Despite the increase in the consumption and use of okra, 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.
Objective of the Study 
   	The main objective of this study is to determine the effect of N P K fertilizer on the vegetative and fruit yield of okra (Ablemoschus esculentus).
The specific objective is to determine the effect of N P K fertilizer on the:
1. The plant height of okra 
1. Number of leaves/plant
1. The number of flower /plant 
1. The number fruits/plant
1. The fruit yield of okra
Significance of the Study 
1. The result of this study could serve as guideline to the farmer in order to know the appropriate and use of N P K fertilizer  
1. Help the extension agent to know the know and recommend appropriate N P K fertilizer to farmer 
1. Help policy maker to encourage the production of N P K fertilizer 
1. Contribute to the knowledge on the N P K fertilizer in okra production
Scope of the study 
   	The study is limited to the growth and yield of one variety of okra as influenced by N P K fertilizer in Kwara state college of education Ilorin, in guinea savannah ecological zone of Nigeria. 
Definition of key terms 
· Fruit:- This means whatever produced for the nourishment or enjoyment of man or animal by the process of vegetable growth or develop from the flower of the plant and contain seed.
· Fertilizer: - Any substance such as manure or mixture of nitrate used to make soil more fertile.
· Okra:- An annual plant (Ablemoschus esculentus) whose green pods, abounding in nutritious  are much used for soups, stews or pickles. It is called gumo or lady’s fingers, it is a good source of mineral, vitamin etc. 
· Growth: - An increase in size, number, value and strength. 










CHAPTER TWO
LITERATURE REVIEW
Okra, Origin and Distribution
Okra is a widely consumed cultivated vegetable in tropical and subtropical countries. The most important Okra producing countries are India, Nigeria, Pakistan, Ghana and Egypt. This vegetable is more famously known by its rows of  tiny seeds and slimy or sticky texture when cut open. It is easy to cultivate, suited to regions with moderate rainfall and is normally grown during the summer (Martin and Ruberte, 2008).
Classification of Okra
Kingdom: Plants.
Branch: Embryophytes.
Section: Tracheophytes.
Division: Spermatophytes.
Class: Magnoliopsida.
Order: Malvace.
Species: Malvaceae.
Genus: Abelmoschus.
Type: esculentus.
Scientific name: Abelmoschus esculentus (Moench, 2008).
Environmental response
Soil type does not appear to influence growth or development to any marked extent, a wide range of soil types has been found suitable. Well-drained, fertile soils with an adequate content of organic material and reserves of the major elements generally prove suitable. Some cultivars are sensitive to excessive soil moisture; others are slightly tolerant to salt. Most cultivars are adapted to high temperatures throughout the grown period, with little diurnal or seasonal fluctuation. Seeds will only germinate in relatively warm soils, no germination occurs below 16oC. A monthly average temperature range of 20-30oC is considered appropriate for growth, flowering and pod development.
Okra is tolerant to a wide range of rainfall; supplementary irrigation may be required up to the fruiting period, if the rainfall is marginally adequate to maintain vigorous growth. Most selections are well adapted to cultivation in the lowland humid tropics up to elevations of 500m. Many cultivars grown in the lowland humid tropics are adapted to short day lengths (Terra, 2006).
Cultural requirements
Seeds are frequently soaked for 24 hours before being sown in deeply cultivated soil on ridges or beds in rows 60-80cm apart, 20-30cm between plants approximately 8-10kg of seed is required per hectare. Vigorous cultivars require generous spacing. The terminal bud is sometimes removed to encourage lateral branching. Most cultivars respond to applications of nitrogen before sowing, together with dressings of potash and phosphate if these are relatively lacking. Subse	quent dressings of nitrogenous fertilizer at pod set are recommended in some areas but excessive nitrogen applied before pod set delay maturity (Thompson and Kelly, 1957).
Growth period and harvesting
Young pods may be harvested 60-180 days from sowing, about 5-10 days after flowering, depending on the cultivar grown; succession harvesting of young pods is generally recommended since mature pods become fibrous. The pods are detached by giving them a slight twist with breaks the fruit stalk. Yield up to 2-3 t/ha of green pods may be produced, approximately 4-6 fruits per plant, over a harvesting period of 30-40 days (Tindall, 1968).
Nutritional composition
As it has been reported by FAO (1968) after cooking of the immature shoots of Okra the nutritional value per 100g of edible portion, has been assessed as: Water 93ml, Calories 18, Protein 2.0g, Fat 0.2g, Carbohydrate 3.0g, Fiber 2.4g, Calcium 19mg, Phosphorus 47mg, Iron 0.2mg, B-carotene equivalent 540 micrograms, Thiamine 0.18mg, Riboflavin 0.2mg, Niacin 1.5mg . 
Osunde and Musa Makama (2007) reported that proportion of vitamin C in the Okra dried by the sun and found a rate of 18.2mg/100g  Ref’at Alkurd et al. (2008) reported that proportion of tannins in dried Okra traditionally by the sun and found the rate of 0.1024%. 
Health benefits of Okra
The Okra is a high intake of plant products is associated with a reduced risk of a number of chronic diseases, such as atherosclerosis and cancer (Gosslau and Chen, 2004). These beneficial effects have been partly attributed to the compounds which possess antioxidant activity. The major antioxidants of vegetables are vitamins C and E, carotenoids and phenolic compounds, especially flavonoids. These antioxidants scavenge radicals and inhibit the chain initiation or break the chain propagation (the second defense line). Vitamin E and carotenoids also contribute to the first defense line against oxidative stress, because they quench singlet oxygen (Krinsky, 2001). Flavonoids as well as vitamin C showed a protective activity to α-atocopherol in human LDL, and they can also regenerate vitamin E, from the α-chromanoxy radical (Davey et al., 2000).
Nutrient antioxidants may act together to reduce reactive oxygen pieces level more effectively than single dietary antioxidants, because they can function as synergists (Rossetto et al., 2002). In addition, a mixture containing both water-soluble and lipid-soluble antioxidants is capable of quenching free radicals in both aqueous and lipid phases (Trombino et al., 2004). Combinations of α tocopherol or vitamin C plus phenolic compounds also provided synergistic effects in human erythrocyte membrane ghosts and phosphatidylcholine liposome systems (Liao and Yin, 2015).
Okra seed is rich in protein and unsaturated fatty acids such as linoleic acid (Oyelade et al., 2017). Okra is also a popular health food due to its high fiber, vitamin C, and foliate content. Okra is also a good source of calcium and potassium. Okra pod contains thick slimy polysaccharides, which are used to thicken soups and stews, as an egg white substitute, and as a fat substitute in chocolate bar cookies and in chocolate frozen dairy dessert (Sengkhamparn et al., 2009).
Okra contains high fiber, which “helps to stabilize blood sugar by regulating the rate at which sugar is absorbed from the intestinal tract”. Because of Fiber along with other nutrition, Okra shows useful for minimizing blood sugar levels within the body, assisting along with diabetes. The fiber likewise helps support blood sugar levels simply by slowing down sugar assimilation through the intestines (Ngoc et al., 2008).


Effect of Fertilization on Plant Growth 
Fertilizers are major input for increased agricultural productivity. Nitrogen is important for plant growth partly due to its influence on leaf area index and consequently light interception (Jones, 2012; Grindlay, 2017).Varela and Seif (2018), the most cardinal reason, for applying nitrates to soil is to increase leaf area which invariably increases sunlight interception for a higher rate of photosynthesis. It has severally been reported that the main effect of N fertilization is an increased in leaf area index leading to increased light interception and dry matter production. In crops such as eggplant, (Solanum melongena L.) (Rosati et al., 2001), lettuce (Lactuca sativa L. Vegas‟) and lucerne (Medicago sativa L.) (Lemaire et al., 2005), increasing the N supply has been shown to increase the leaf area index, light interception and dry matter production. Lawlor (2012) and Ulukan (2013) have underscored the importance of N for vegetative growth in plants. Leaf growth is greatly affected by N and the response is more pronounced under increasing N supply when N is limiting (Lawlor, 2017). 
This could be measured through N content on a dry weight basis or on a leaf area basis. A good correlation has been shown between chlorophyll content and leaf N. Demotes-Mainard et al. (2008) have shown that the leaf N content correlates well with the leaf chlorophyll content, hence a low leaf N content as occurs during N deficiency leads to reduced photosynthesis resulting in lower biomass accumulation (Zhao et al., 2005). 
Zhang et al. (2007) found that applying the equivalent of 5 g N/plant to maize in soil with about 0.096% total N increased mature dry matter weight by 9-26% compared to plants that 12 received no N depending on variety and soil moisture. Phosphorus fertilization can influence fruiting and fruit development of okra. Phosphorus is directly involved in most living processes. It is a key constituent of ATP and thus plays a significant role in energy transformation in plants and also in various physiological processes (Shivasankeb et al., 1982). Phosphorus helps in nutrients uptake by promoting root growth and thereby ensuring a good pod yield through the increase in total dry matter (Sharma and Yadev, 1976). 
Many researchers reported the effect of phosphorus application on green pod yield of okra (Gupta et al., 1981; Mohanta, 1998; Sadat, 2000). It is the nutrient that is most commonly deficient in soils, contributing to reduce crop yields throughout the world (Van and Hartley, 2000). 
Chemical fertilizers are compounds given to plants to promote growth, and are usually applied either through the soil for uptake by plants, or by foliar feeding, for uptake through leaves. One of the ways of increasing the nutrient status is by boosting the soil nutrient content either using organic materials such as poultry manure, animal waste, compost or inorganic fertilizers (Dauda et al., 2005). 
Response of Okra crop to Nitrogen Fertilizer 
One of the factors limiting okra production is soil nutrient content especially N. The N-fertilizer makes up to 50 % of all the nutrients inputs, and its availability play an important role in determining farmers‟ crop yield. This has been attributed to the fact that its role in the plant cannot be easily subsidized (Kaarstad, 1997). Application of N has been reported to significantly improve okra growth (Sharma et al., 1976; Katung et al., 1996), dry matter partitioning (Akanbi et al., 2002) and fruit yield (Fatokun and Cheda, 1981). Nitrogen is an essential element and important determinant in growth and development of crop plants. It plays an important role in chlorophyll, protein, nucleic acid, hormone, vitamin synthesis and also helps in cell division and cell elongation. 









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 N P K fertilizer on the growth and fruit yield of okra
Experimental Design
	The experimental design was complete randomized design (CRD) with three replicates.
Experimental Materials
Forty days okra used for the experiment was obtained from an Grtet seed in Ilorin, Kwara State Nigeria. N P K fertilizer was obtained from an Agro Shop in Ilorin. The materials used are weighing scale and metre rule. The treatments were N P K 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 three seeds 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. Number of flower/plant: It was determined by counting the number of flower/plant.
1. Number of fruit/plant: It was determined by counting the number of fruit/plant.
1. Percentage fruit set : No of fruit/plant  X 100
  No of flower/plant
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 N P K fertilizer on the plant height (cm) of okra
	
	2WAP
	4WAP
	6WAP

	Control
	6.4b
	15.3b
	27.1b

	NPK fertilizer
	11.1a
	19.1a
	39.2a


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



Table 2: Effect of N P K fertilizer on the number of leaves/plant of okra
	
	2WAP
	4WAP
	6WAP

	Control
	4b
	12b
	23b

	N P K fertilizer
	8a
	19a
	38a


Mean with the same letters are not significantly different. 
Table 2 above shows the effect of N P K fertilizer number of leaves/plant of okra. The effect was significant in 2WAP, 4WAP, and 6WAP with N P K fertilizer having more leaves/plant than control.







Table 3: Effect of N P K fertilizer on the flowering of okra
	
	No of days to flowering
	No of flower/plant

	Control
	40
	29

	N P K fertilizer
	36
	49


Mean with the same letters are not significantly different. 
Table 3 above shows the effect of N P K fertilizer on flowering of okra. The effect was significant in at maturity with N P K fertilizer flowering first and having more flower than control.







Table 4: Effect of N P K fertilizer on the plant height (cm) of okra
	
	No of fruits/plot
	Weight of fruits/plot (g/plot)

	Control
	21
	22.1

	N P K fertilizer
	39
	47.2


Mean with the same letters are not significantly different. 
Table 4 above shows the effect of N P K fertilizer fruiting of okra. The effect was significant with N P K fertilizer having more fruits in terms of number of leaves/plant and weight fruit/plot
Discussion of Result 
The result shows that N P K fertilizer had taller plant  more leaves/plant , more flower/plant more flowering and fruit yield than the non fertilized okra. 
This result shows increase in both vegetative and fruiting of okra with the addition N P K fertilizer. The result is in line with the works of Akanbi et al(2017) and collaborate the work of Olaniyi at al (2018).

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 N P K fertilizer on growth and fruit yield of okra. 
The experimental design was randomized complete randomized design (CRD) with three replicates. Forty days okra used for the experiment was obtained from an Grtet seed in Ilorin, Kwara State Nigeria. N P K fertilizer used was obtained from an Agro Shop in Ilorin. The materials used were weighing scale and metre ruler. The treatments were N P K fertilizer and control.
	The experimental land was prepared by manual cultivation. The topsoils 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 three seeds 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, number of flower/plant, number of fruit/plant, percentage fruit set, and fruit yield.
The data collected from different treatment were subjected to t test analysis the mean separated, the result show that the N P K fertilizer had taller plant, more leaves/plant, more flower/plant and more fruit yield the non fertilized okra.
Conclusion 
 It can be concluded that N P K fertilizer results in increase in the vegetative, flowering and fruit yield of okra




Recommendations
The researcher would like to make the following recommendations.
1. The application of N P K fertilizer for the production of okra by farmer 
1. Further studies should be done on the effect of N P K fertilizer on fruit qualities of okra 
1. Proper orientation by the government agency should be done to farmers on importance of N P K fertilizer on okro and other crops to determine the growth and nutritional value of crops. 
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