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                       ABSTRACT
An experiment was carried out during 2023-24 to study the effect of NPK fertilizer on shoot yield, fruit yield and fruit quality of turmeric. The experiment comprised of one level of NPK fertilizer laid out in randomized block design. The treatments were control and NPK fertilizer. Plant was done by using drilling method on the field. Treatments were applied one week after planting. Planting was done by hand using one bulb per hole.  The data collected were plant height and number of leaves/plant. The data collected from different treatments were subjected to T test. The result shows that the NPK fertilizer plant had taller plant and more number of leaves/plant than the non fertilized plant. The fertilized plant also had higher yield and better fruit quality. It was concluded that NPK fertilizer increase the plant height and number of leaves/plant of turmeric. It was also concluded that NPK gave a higher yields and better quality It was recommended that application of NPK be used for the production of turmeric by farmer 
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CHAPTER ONE
INTRODUCTION
Background to the study
Turmeric (Curcuma longa L.) is an herbaceous perennial plant belongs to the family Zingiberaceae was originated in South East Asia. It is widely cultivated in tropical and subtropical regions of the world. Turmeric is one of the most important ancient spices of India and a traditional item of export, which is used daily by all classes of people for preparation of tasty curried dishes and as an ingredient of medicinal preparations. 
Turmeric is also called as “Indian Saffron’’. India is the largest producer, consumer and exporter of turmeric in the world. Indian turmeric is considered the best in the world market because of its high curcumin content (Devi and Sanghamitra, 2011). The price of turmeric is directly related to its curcumin content (Anonymous, 2007). Turmeric rhizomes contains 1.8 to 5.4 per cent curcumin, a crystalline substance (C2H2O6) which imparts yellow colour, 2.5 to 7.2 per cent of essential oil, turmerol, 5.0 per cent fat, 3.5 per cent minerals and 69.4 per cent carbohydrates (Barrero and Carreno, 1999). It is widely used in food, beverages, confectionery and medicine and because of its multifarious uses the demand for trading is increasing day by day. India being the world largest producer of turmeric, gains importance for oleoresin and curcumin having medicinal value and ample export opportunity has been created in the world trade (Tamil Selvan et al., 1999). Oleoresin compounds are present in its rhizome at the rate 6-13% (Mannikeri, 2006). 
Turmeric is grown for its underground rhizome which is mainly used as spice or condiments. Turmeric can be grown in diverse tropical conditions from sea level up to 1500 meters altitude at a temperature range of 20-35 ⁰C with an annual rainfall of 1500 mm or more under rain fed or irrigated condition. Though it can be grown on different type of soil, it performs best in well drained sandy loam soil of pH 4.5 to 7.5. Considering the worlds demand for organic food, soil health, productivity and the availability of local resources, it becomes essential to encourage the farmer to take the advantage of the international demand for organically produced spice, aromatic and medicinal products.
Statement of problem 
Low soil fertility could threaten the security of food production and supply. Soil fertility is a major overriding constraint that affects all aspects of crop production (Mbah, 2006). In the past years, inorganic fertilizer was advocated for crop production to ameliorate low inherent fertility of soils in the tropics. 
Soil fertility status varies considerably with different ecological Zones. infact, even in one zone, there are micro-difference in soil characteristics. Crop yield response to inorganic fertilizer is highly variable and species, soil type and climate conditions (Adediran et al, 2003). 
Though many studies have been conducted on the complementary effects of using chemical fertilizer in turmeric production, there is paucity of information on the effect of NPK fertilizers on turmeric rhizome production. This study therefore, was carried out to determine the effects of incorporation of NPK fertilizer in turmeric production
Objectives of the study
The general objective of this study is to determine the effects of NPK fertilizer on vegetative growth of turmeric. The specific objectives were to determine the effect of NPK fertilizer on the 
i	Plant height of turmeric
ii	Number of leaves per plant of turmeric
iii.	Fruit yield
iv.	Fruit quality 
Significance of the study 
The significances of this study is as follow:
1. It would enlighten the farmer on the availability and the use of  NPK fertilizer  
1. It would contribute to the knowledge on the NPK fertilizer in turmeric  production,
1. It would be a further study on the NPK fertilizer use in the production of crop
1. It will provide information on the use of NPK fertilizer to extension agents so that they can educate farmers
Scope of the study
This study was limited to only one variety of turmeric in one ecological zone that is Kwara State College of Education, Ilorin. Also only one rates of NPK fertilizer was used.
Definition of key terms 
Turmeric : Medicinal bulb eaten by man
NPK fertilizer : manufactured inorganic fertilizer  
Rates: Amount used by the researcher 
Growth : Permanent increase in size as a result in increase in number of cells
Performance: Parameters for measuring growth.
Fruit yield: weight of turmeric per plot
Fruit quality: proximate analysis of the harvested turmeric





CHAPTER TWO
LITERATURE REVIEW
Production/agronomy of turmeric
Site preparation/planting  
A well drained, fertile, loamy soil ranging from sandy loam to clay loam should be selected (Nwakor et al., 2014). Land preparation starts with site selection and land clearing. Beds should measure 3m x 2m to minimize human traffic on the beds during farm operations. 
Turmeric is commonly planted on beds, ridges or even on mounds. Turmeric is propagated by rhizomes. The fresh mother rhizome is the propagation material. Primary and secondary rhizomes of turmeric can also be used as planting materials. Turmeric is planted vegetative with sets (rhizome) of 10-15g with one or two buds. About 1 tonne of sets are required to plant in a hectare or about 50 stands in a bed measuring 4m x 3m. In Kaduna state Nigeria, turmeric is inter-cropped with turmeric in large quantities (Nwakor et al., 2014). 
Turmeric is planted from the onset of rainy season around April and May till first week in June. Turmeric should be planted 10cm deep at a spacing of 50cm. 
Mulching  
Mulching of beds is very important in turmeric production, first should be immediately after planting and second mulching should be done 8 weeks after planting. The mulch help to conserve moisture, promote germination, suppress weeds, regulate soil temperature, supply nutrients to the soil and improve soil and improve soil physical fertility for maximum yield. Turmeric should be mulched with elephant grass (straw) at the rate of 12t/ha. 
Weeding 
Weeding is done within 4-6 weeks after planting depending on when weeds appeared in the farm. Yield loss due to weed interference in turmeric ranged between 3 and 55%, while critical period of weed interference is between 8 and 12 weeks after planting. Pre emergent herbicide can be used to control weeds in turmeric farm. 

Fertilizer application 
This can be done immediately after weeding at 2 weeks after planting. Turmeric field should be fertilized 2 weeks after   planting at the rate of 60kg N, 13kg and 25kg K/ha on a sandy loam Ultisol. This recommendation translates to application of 200kg/ha N P K 15:15:15 and augmenting with 30kg N/ha (Olojede and Nwokocha, 2011). 
When inorganic fertilizer is not available, the use of animal dung or droppings is also encouraged to boost soil fertility. Most research experiments and studies have shown that Umudike soils are Ultisols and are classified as Arenic Kandiudult. The application of poultry manure influenced the rhizome yield of turmeric. Nwokocha et al. (2009) reported that application of 60 kg N/ha + 13 kg P/ha + 25 kg K/ha optimized the rhizome yield of turmeric in an Ultisol. 
Pest/diseases control 
Many pests attack turmeric in the farm and should be controlled, such pests are leave roller, shoot borer, scale insects among others. The diseases of turmeric in Nigeria are leaf Blotch, Leave spot and Rhizome. They appear as small oval, rectangular or irregular brown spots on either side of leaves and soon become dirty brown. They reduce yield, though they are controlled by spraying chemicals. 
Harvesting 
Turmeric matures 7-9 months after planting. The crop is ready for harvesting when leaves turn yellow and start drying up. Harvesting is done by digging out the whole rhizome with spade or hoe. The rhizomes are collected and cleaned. The mother and finger rhizomes are separated after harvesting. 
Yield 
The yield of turmeric ranges from 20-22 tons per hectare. Some cultivars under research-managed farms have recorded yields of 35,000 tonnes per hectare (Nwakor et al., 2014). 
Economics /value addition of turmeric 
Rhizomes appear as fingers, bulbs and splits. Rhizome quality is judged by a clean and smooth skin, uniform and fresh colors, and a clean snap when broken. Turmeric is mainly imported whole and then processed into powder or oleoresin used in the industrial sector and in confectionaries (Amadi et al., 2017; Nwaekpe et al., 2015). The potentiality of turmeric as a food secured crop manifests in different ways which include the following: 
Food 
Turmeric powder is the major constituent of curry powder used in confectionery industries for food seasoning and in the international market as a functional food due to its health promoting properties. As spice, turmeric is used in adding flavor and color to dishes.  
Turmeric is an important ingredient in curry powder. The turmeric content in curry powder blends ranges from 1015% to 30%. Typical Indian curry powder for meat and fish dishes contains 20-30% turmeric while curry mixes for vegetarian dishes contain less turmeric, in the range of 5 to 10%, because of the bitter flavor it would impart to the dish (Amadi et al., 2017; Nwaekpe et al., 2015). 
Medicine 
Research results reveal that Curcumin, a polyphenolic compound, found in turmeric may inhibit the multiplication of tumor cells, including multiple myeloma, pancreatic cancer, and colon cancer. It contains health benefiting essential oils such as termerone, curlone, curumene, cineole, and p-cymene (Nwaekpe et al., 2015). These compounds have applications in cosmetic industry. Curcumin, along with other antioxidants, has been found to have antiamyloid and anti-inflammatory properties. Thus; it is effective in preventing or at least delaying the onset of Alzheimes disease. 
The root herb contains no cholesterol; however, it is rich in anti-oxidants, and dietary fiber. Together, they help to control blood cholesterol levels, offer protection from coronary artery disease and stroke risk. Early laboratory studies have been suggestive that turmeric is liver protective, antidepressant, anti-retroviral effects. It has been in use since a very long ago as an important ingredient in traditional Chinese and ayurvedic medicines for its antimicrobial, anti-inflammatory, carminative, and antiflatulent properties. 
Little or no toxicity is reported for humans receiving large (8 g/day) doses of curcumin, an important major component of therapeutic turmeric. All these revelations about the potentials of turmeric make it a good crop for development of pharmaceuticals, nutraceuticals, or food ingredients with functional properties. Turmeric is efficiently used in the treatment of circulatory problems, liver diseases, dermatological disorders and blood purification (Amadi et al., 2017). 
Cosmetics 
On account of its flavour and medicinal properties, turmeric is also used in the preparation of cosmetics, soaps, ointments; face cream, toothpastes among others. 
Dried rhizome 
Rhizomes appear as fingers, bulbs and splits. Rhizome quality is judged by a clean and smooth skin, uniform skin and flesh colors, and a clean snap when broken. Turmeric is mainly imported whole and then Processed into powder or oleoresin used in the industrial sector and in confectionaries (Nwaekpe et al., 2015).  
Challenges  of turmeric production in Nigeria
The production of turmeric in Nigeria is still low because of little or no attention from researchers as a result of inadequate funding of research activities and consequently its potentials is being underexploited and the poor knowledge on proper cultivation technology affects farmers. Little variety has been formally released for cultivation by Nigerian farmers due to lack of information on the suitability of turmeric cultivars for cultivation in different agro-ecologies of the country. 
Turmeric has often been viewed as irrelevant and uneconomic solutions to global nutritional problems. Little or scattered and documented information exist on their economic importance, production, cultural, agronomic practices, having suffered research neglects over the years. 
The underutilization of this crop is largely due to lack of awareness and majority of the populace were unaware of it. Lack of fund is one of the challenges affecting research activities in Nigeria today. Other challenges that affect farmers are pest and diseases attack, non availability of fund to hire labour and high cost of planting materials like fertilizers (Olojede and Nwokocha, 2011). 


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 shoot yield, fruit yield and fruit quality of turmeric.
Experimental Design
	The experimental design was randomized complete block design (RCBD) with six replicates.
Experimental Materials
Turmeric seeds 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.



Treatments
The treatment used were
Control 
NPK fertilizer
Planting 
Planting was done by placing a medium sized bulb of turmeric in the soil and cover at a distance of 60cm.
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 length: It was determined by measuring the plant height with a ruler. 
ii. Numbers of leave/plant: It was determined by counting the numbers of the leaves/plant. 
iii. Fruit yield: It was determined by weighing the turmeric/plot
iv. Fruit quality: this was determine by proximate analysis of the turmeric 
Data Analysis
	The data collected from different treatments were subjected to T test statistical analysis. 












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 turmeric
	Plant
	1 MAP
	2 MAP 
	3 MAP 

	Control
	12.5b
	15.9b
	21.8b

	NPK fertilizer
	19.4a
	37.3a
	44.3a


Mean with the same letters are not significantly different. 
Table 1 above shows the NPK fertilizer on plant height of turmeric. The effect was significant at 1 MAP 2 MAP and 3 MAP. At 1 MAP 2 MAP and 3 MAP plant with NPK fertilizer had the taller plant than control. 


Table 2: Effect of NPK fertilizer on the numbers of leaf/plant of turmeric 
	Plant 
	1 MAP
	2 MAP 
	3 MAP 

	Control 
	11b
	18b
	24b

	NPK fertilizer
	16a
	29a
	34a


Mean with the same letters are not significantly different. 
Table 2 above shows effect of NPK fertilizer on the number of leaves/plant of turmeric. Table 2 above shows similar effect as was observed in plant height.  The effect was significant at 1 MAP 2 MAP and 3 MAP. At 1 MAP 2 MAP and 3 MAP the NPK fertilizer had more number of leaves/plant and the control. 
Table 3: Effect of NPK fertilizer on the fruit yield (g/plot) of turmeric
	Plant
	Yield g/plot

	Control
	44.2b

	NPK fertilizer
	71.3a


Mean with the same letters are not significantly different. 
Table 3 above shows the NPK fertilizer on fruit yield of turmeric. The effect was significant with NPK fertilized plant had the  more yield than control. 
Table 4: Effect of NPK fertilizer on the fruit yield (g/plot) of turmeric
	
	Moisture%
	Ash%
	CHO%
	calorific value kj/100g
	Lipid%
	crude fibre%
	crude protein%

	NPK fertilizer 
	53.56a
	1.77a
	39.39a
	937.44a
	4.96a
	1.72a
	4.96a

	Control
	53.41b
	1.40b
	35.69b
	820.64b
	4.02b
	1.09b
	4.36b


Mean with the same letters are not significantly different. 

Table 4 above shows the NPK fertilizer on fruit yield of turmeric. The effect was significant with NPK fertilized plant had the  more yield than control. 
Discussion of result 
The result shows that NPK fertilizer had the significant effect on the plant, number of leaves/plant, fruit yield and fruit quality of turmeric.  The fertilized turmeric had taller plant and more number of leaves/plant more fruit yield and better fruit quality than the non fertilized plant.  The NPK fertilizer had had taller plant and more number of leaves/plant at 1 MAP 2 MAP and 3 MAP.  However, the result is expected as organic N in organic humus gave the turmeric plant the early performance in terms of plant height and the number of leaves/plant. The result is in line with the works of Akanbi et al (2017) and collaborate the work of Kolawole and Olaniyi  (2017)


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 the shoot yield, fruit yield and fruit quality of turmeric.
The experimental design was randomized complete block design (RCBD) with six replicates. Turmeric used for the experiment was obtained from Mandate market in Ilorin, Kwara State Nigeria. The materials used are weighing scale and metre rule. The treatments were control and NPK fertilizer.
	Plant was done by using drilling method on the field. Treatments were applied one week after planting. Planting was done by hand using one bulb per hole. 
 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 height, number of leaves/plant, fruit yield and fruit quality of turmeric.. The data collected from different treatments were subjected to T test statistical analysis.
The result shows that the NPK fertilizer plant had taller plant, more number of leaves/plant, more fruit yield and better fruit quality than the non fertilized plant. 
Conclusion 
 It can be concluded that NPK fertilizer increase the plant height, number of leaves/plant, fruit yield and fruit quality of turmeric.
Recommendations
The researcher would like to make the following recommendations.
1. The application of NPK for the production of turmeric by farmer 
2. Further studies should be done on the effect organic humus on fruit qualities of turmeric 
3. Further studies should be done on other crops to determine the NPK fertilizer in crop production.
4. NPK fertilizer can be used in the production of both leafy and fruit vegetable.
5. Further studies should be done on the effect combination of NPK fertilizer and organic humus on  fruit yield of turmeric 
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