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ABSTRACT
The experiment was carried out at a farm centre of the Department of Agricultural Science, Kwara State College of Education Ilorin. The experiment was a Complete Randomised Block Design (CRBD) with three replicates. Gibberellin hormone was applied to the plant by foliar application. The performance indices used were number of leaves per plant, plant height; and yield (weight,) of the jute mallow. The result shows that the gibberellin had effect on both the yield and plant height, although this will not be significant. The result shows that gibberellin helped to increase both the vegetative and leave yield of jute mallow. The experiment was carried out at a farm centre of the department of Agricultural Science, Kwara State College of Education Ilorin. Gibberellin was recommended to farmer for the production of jute mallow.
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CHAPTER ONE
INTRODUCTION
Background to the study 
Corchorus olitorius, Jute mallow, belongs to the family, Tiliaceae. It was proposed that Corchorus olitorius originated from South China from where it was introduced to India and Pakistan. It was however found wild in many parts of India as well as China and many parts of Australia and Africa especially in Southwestern Nigeria. 
The major areas of production are in the South Western parts of the country covering areas like Oyo, Ogun, Ondo and Lagos States. It is one of the most popular vegetables in every home. Consequently, it is grown in nearly all home gardens, market gardens near the city and truck gardens around the world. Vegetables play a vital role in the improvement of nutritional status of any population. Corchorus olitorius is widely grown in the tropics for the viscosity of its leaves either fresh or sundried. In the South-Western States of Nigeria, particularly Ogbomoso, Corchorus olitorius is one of the major leafy vegetables, widely grown and utilised as pot-herb (Akoroda and Akintabi, 2017). The leaves are cooked into a thick viscous soup added to stews and eaten with starching staples (Asoegwu and Jbitoye, 2023). 
They are usually added to stew or soup and are rich sources of. Vitamins and minerals (Tindall, 2023). It has been reported that most Nigerian leaf - vegetables are rich, good and relatively cheap sources of ascorbic acid, and minerals and that the dietary ash constituents are calcium, phosphorus and iron. The edible leaves of Corchorus olitorius on the average, contains 85-87g H2O, 5-6g protein, 0.7g oil, 5g carbohydrate, 1-5g fibre, 250-266 Mg Ca, 4-8mg iron, 3000iu vitamin A potency, 0.1mg thiamine, 0.3mg riboflavin, 1.5mg nicontinamide and 53-100mg ascorbic acid (per 60g) (Oke, 2015, 2018). Nutrition is an important aspect of cropping system and this includes adequate supply of essential nutrients like nitrogen (N), phosphorus (P) potassium (K), magnesium (Mg), calcium (Ca), etc to the plant. The availability of these nutrients to plant contributes a lot to its growth and yield. 
The availability of these essential nutrients in little amount results in poor growth and yield. While too much (especially nitrogen) in the soil may result in excessive vegetative growth at the expense of yield. Therefore adequate amount of nutrients need to be supplied to plant at the right quantity and also at the right time to favour both growth and yield. Nitrogen and phosphorus have influence on them growth and yield of vegetables. Fertilizer studies in South Western Nigeria showed positive responses of Corchorus olitorius to nitrogen (MHORT, 2016). Phosphorus is important in root development and helps hasten maturity of the fruit. Tropical soils are often low in available phosphorus and therefore require extraneous inputs of phosphorus for optimum plant growth, especially for rapid growing of annual crops such as leafy vegetables (Zapata and Axman, 2015) Corchorus olitorius under this study. 
The role of nitrogen and phosphorus in crop fertilization, leading to increased absorption of both elements can be attributed to increase crop growth particularly as a result of nitrogen absorption (Olaniyi, 2020). Likewise, application of any essential element should have a marked effect on yield if the soils were deficient in the element. It is, therefore, necessary to determine the growth and seed yield performance of Corchorus olitorius as affected by nitrogen and phosphorus fertilizers application. 
Statement of Problem 
Recently, consumers’ consciousness of the importance of eating healthy foods has raised notably. This is strictly related to the awareness of the consumers that an increase of vegetable intake might reduce the risk of cancers as well as many other degenerative diseases. 
As a consequence of this phenomenon, the demand for vegetables increased over the past 25 years with the result that the world’s value of trade in vegetables overcame that of cereals. To fulfill this growing request for vegetables, it became necessary to enhance the productivity of vegetable crops with environmentally friendly, cost-effective, and easy to use techniques. These goals might be reached in many ways, such as genetic improvement, innovative cultivation systems, grafting, growth promoting microorganism, and plant growth regulators. 
Since their discovery, natural and synthetic plant growth regulators have been increasingly used in agriculture and in horticulture to modify crop plants by controlling plant developmental processes (germination, vegetative growth, reproductive development, maturity, senescence, and postharvest preservation). Among these, gibberellins (GAs) are essential endogenous hormones found in plants and fungi controlling plant development by regulating several physiological mechanisms. 
Objectives of the study 
The general objective of this study is to determine the effects of different rate of gibberellin on growth and yield performance of jute mallow (Corchorus olitorius). The specific objective is to determine the effect of gibberellin on the: 
i/ 	plant height of jute mallow 
ii. 	number of leaves per plant of jute mallow 
iii. 	leaf yield of jute mallow 
Significance of the Study 
	The significances of this study is as follow: 
It would enlighten the farmer on the availability and the se of growth hormones 
It would contribute to the knowledge on the use of growth hormones in crop production, 
It would be an eye opener on the use of gibberellin on the production of jute mallow 
It will provide information on the use of gibberellins to extension agents so that they can educate farmers
Scope of the Study 
	This study was limited to only one variety of jute mallow in one ecological zone that is Kwara State College of Education, Ilorin. Also only one rate of gibberellins was used at different times. 
Definition of Key Terms 
Jute mallow: Leafy vegetable eaten with starchy food 
Gibberellin: Synthetic growth hormone 
Leaf yield: The harvest from jute mallow that is edible to man Rates: Amount used by the researcher 
Growth: Permanent increase in size as a result of increase in number of cells 
Performance: Parameters for measuring growth. 












CHAPTER TWO
LITERATURE REVIEW
History and Production of Jute Mallow 
Jute mallow (Corchorus olitorius L.) belongs to genus Corchorus and classified under the subfamily Grewioideae of the family Tiliaceae (Khan et al., 2015). It is a popular tropical leafy vegetable crop in Africa, Asia, some parts of the Middle East and Latin America (Odofin et al., 2021). Jute’s word is an Orrisan word and perhaps coined from the word jhuta or jota, (Islam, 2023). Some common name of jute is jute mallow, saluyot, jute, Jew’s mallow, Egyptian spinach, and bush okra. 
Jute was once known as the golden fiber of Bangladesh, since it was the most important cash crop for the country (Garjila et al., 2017). Originally, jute mallow is coming from Indian subcontinent and is considered to be an important part of East Bengal culture. 
Fiber was the most export in the world compared fiber in the 21st century (Faisal, 2016). In the last production of jute mallow ranges between 2.5 - 3.2 million. About 30-60% of world jute is grown in India and Bangladesh actively. Bangladesh exports nearly 40% as raw fibers and about 0% as manufactured items. India exports nearly 200 000 tonnes of jute products, and the remainder being consumed domestically (FAQ, 2018). 
Nutritional and Health Value of Jute Mallow 
Fresh vegetables are important components of a healthy and balanced diet. Consumer’s interest in the quality of vegetable products has increased worldwide (FAQ, 2017). Jute mallow is known to be a nutrient rich crop and its nutritional importance is coming from the valuable content in the leaves which are elliptic-lanceolate, glabrous and serrate and rich with nutrients (FAQ, 2018). An amount of 100 g of jute mallow leaves contains 43 - 58 calories, 80.4 - 84.1 g water, 4.5 -5.6 g protein, 0.3 g fat, 7.6-12.4 g total carbohydrate, 1.7-2.0 g fibre, 2.4 g ash, 266-366 mg Ca, 97-122 mg P, 7.2-7.7 mg Fe, 12 mg Na, 444mg K, 6.41-7.85 mg beta- carotene equivalent, 0.13-0.15 mg vitamin B1 (thiamine), 0.26-0.53 mg vitamin B2 (riboflavin), 1.1-1.2 mg vitamin B3 (niacin), and 53-80 mg vitamin C (ascorbic acid) (Rurne, 2020). 
Jute leaves provide many health benefits, and different literatures observed that leaves of jute mallow are rich of calcium which helps to protect the teeth and jaw and for strong bone, copper that diminishes heart disease, vitamin B9 that is an essential for reducing the occurrence of cancer in the human body (Islam et al, 2023). Vitamin B2 in jute mallow maintain collagen levels and help to make up healthy skin and hair body, and vitamin C plays an important role in the body’s ability to fight off colds and viruses. (Islam et al, 2023). The antioxidants in saluyot leaves may sharpen vision, fight arthritis and improve fertility (Watkins, 2017). 
Economic Importance 
Jute mallow is an annual crop, of which leaves can be re-harvested 3-4 times during the growth season. The stems can be harvested for strong fibre depending on species (FAQ, 2018). Yields may be about 3 - 4 tonnes/ha of green plants giving 2 tonnes/ha of dry retted fibre (FAQ, 201.8). Jute mallow has an economic importance due to the re-use of its fibers. Leaves from the same species are used in food consumption and fibers can be used in different industrial applications. (FAQ, 2018). 
Jute fiber is extracted mostly from bark of two commercially important species, namely white jute (Corchorus capsularis L) and tossa jute (Corchorus olitorius L), due to their chemical and biological characters (Kar et al., 2019). These species are also characterized by narrow genetic variability for adaptability to not only various agronomic environments, but also fiber yield, quality and susceptibility to diseases and pests (Kar et al., 2019).  
Furthermore, Corchorus species can be grown in several soil types, ranging from clay to sandy loam (Islam, 2023). They are ranked second after cotton in terms of global consumption by use of fibers, production, and availability (Khan et al., 2015). Demand for natural fiber blends increases, and the demand for jute fibers that can be blended with cotton is expected to increase. 
During the Industrial Revolution, jute yarn largely replaced flax and hemp fibers in sackcloth (FAQ, 2018). It is the world’s most important bagging and wrapping textile (Adeina, 2021). Jute fibers are used in various textiles for furnishings as well as in composites particularly as a wood fiber (FAQ, 2018).
Environmental Importance 
Jute fiber is renewable, cheap, biodegradable and can be recycled which increases the environmental value of the crop (Adediran, 2015). Manufacturing of jute emits negligible amounts of GHGs (Chavez et al.,2012). 
Jute also does not generate toxic gases when burnt (FAQ, 2018). A hectare of jute mallow plants consumes about 15 tonnes of carbon dioxide and releases 11 tonnes of oxygen during their cultivation period of 120 days (Khan et al., 2015). Jute fibers can be extracted by either biological or chemical retting processes, stern biological processes are more widely practices due to the separation °of the fibers from the stem before stripping (Adesina, 2001; Khan et al., 2015). A key feature of jute fiber is in its ability to be used either independently or blended with a range of other fibers and materials and can be replaced by some synthetic material such as in manufacturing of containers for planting young trees and applications for soil erosion control where biodegradable fiber is no removal required (FAQ, 2018). 
Jute mallow is used as a substitute for forest wood, as it is used increasingly in rigid packaging and reinforced plastic and is replacing wood in pulp and paper. In terms of conservation agriculture, jute mallow also has a set role and is now accepted as an environmental and cost effective material for various soil applications (FAQ, 2018). 
Agro Ecological Perspective of Jute Mallow Cultivation 
Jute mallow can be grown either as a single crop or intercropped with other field crops such as sorghum or maize (Mathowa et al., 2014). Jute mallow can also be planted in rotation with other crops, resulting in healthier plants that are more resistant to damage by pests. This, in turn, can result in a decreased need for pesticides (Boyd, 2016; Sarkar et al. 2013). 
In the nutrient rich cultivation systems, jute mallow does not require artificial fertilizers (Boyd, 2012). In case of added fertilizers, a good response can be indicated particularly to the addition of nitrogen (Ogunrindé & Fasinrnirin, 2011). Cultivating jute in crop rotations enriches the fertility of the soil for next crop, and decomposition of jute plants residue after harvest reduce the chemical fertilizers use and their costs (Khan et al., 2015). 
Organic fertilizers are eco-friendlier and better alternatives to chemical fertilizers (Adediran, 2015), Animal manures improve yield of jute mallow and maintain soil fertility (Garjila et al., 2017). 
In the current thesis, natural and social science perspectives on cultivation of jute mallow is in focus. Currently, jute mallow product is shipped by air or truck to fulfil the requirements of Swedish market and new food cultures. However, transport and storage processes can affect the nutritional value of products (Gliessrnan 2015), 
From agro ecological point of view, development of cultivation systems for production of jute mallow in Sweden contributes to environmental benefits through reduction of transport related to the import process. Jute mallow could also be used as crop to enhance the diversity of the cropping system as well as catch crop in the system. 
Jute mallow plays an important role in nutrition and household food security. It plays a role in providing food and nutrition security and income opportunities among small holder farmers (Tovihoudji et al., 2015). Jute mallow could be cultivated on a small scale in fields next to the houses and home gardens (Tovihoudji et al, 2015). This crop is mostly carried out by marginalized producers who have low incomes (Gensch et al., 2011). 
Consumers choices of food support many practices of industrial agriculture in the exported countries, especially in developing countries, as well as, consumers are isolated from the information and knowledge of production process, and the negative impacts their food choices have on the environment (Gliessman, 2015). 
Introduction of jute mallow enhances the local production and removes intermediaries in market place, more than 84% share of the consumer, food dollar going to the processing, packaging, shipping, and marketing middlemen, and leaving farmers with less than 160 of every food dollar spent. (Gliessman, 2015). 
Climate and Soil Requirements of Jute Mallow
Native to Africa, jute mallow is cultivated over a wide range of environments today. The adaptable plant grows in humid to semi-arid areas throughout the tropics and subtropics. Jute mallow responds especially well to warm, humid weather and is often grown near river banks. Cold weather and extended periods of drought can kill the crop. 
A loam or silty-loam soil is ideal, but jute mallow 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.
Planting of Jute Mallow 
Jute mallow is planted either by direct seeding or transplanting. Direct seeding is used when seeds are plenty, labor is limited and during the dry season when flooding is not a problem. Direct seeding is also appropriate for once-over harvesting. Transplanting is preferable when there is limited supply of seed, plenty of labor, and during the wet season when there is high risk of washing out of seeds due to heavy rains. Transplanting is often used for crops that are harvested multiple times.
Direct Seeding 
The seed has a dormancy period and may take several months to germinate. Break dormancy by putting seeds in a cloth bag and steeping them in just boiled water for 10 seconds. Let seeds dry overnight. Treated seeds should be sown quickly since they cannot be stored. Seeds are either broadcast or 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. If broadcasted, spread seeds uniformly over a well-prepared bed and cover lightly with a layer of compost or rice hull. If grown in rows, space furrows 10 cm apart on the bed. Plant two or three seeds per hill 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 hill when they have two to three true leaves. 
Transplanting 
Transplanting reduces the amount of time the crop is in 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.
Seedling production 
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. 


Fertilizing of Jute Mallow 
Jute mallow 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. 
Irrigating of Jute Mallow 
Jute mallow is sensitive to drought. Irrigating is critical after sowing or transplanting to ensure a good stand. At AVRDC (Asian Vegetable Research and Development Center), fields are furrow- irrigated every 10 days during the cool-dry season, and weekly during the hot-dry season. As a rule, plants should be irrigated if wilting occurs in midday. Irrigate thoroughly to develop a deep, healthy root system. Good drainage is essential for plant survival and growth. Raised beds, clean furrows, and large drainage canals facilitate quick drainage of excess water after heavy rains. Avoid over-irrigation since this leads to disease development and leaching of soil nutrients. Drip irrigation or micro-sprinkler irrigation is recommended in areas with limited water supply. If sprinkler irrigation must be used, avoid late evening irrigation to prevent foliar diseases.
Controlling Weeds in Jute Mallow 
Thorough land preparation is important in jute mallow production, especially when direct-seeded, is slow to establish 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. Herbicides are also available. Before using a herbicide, check that it is recommended for jute mallow and follow instructions on the label. 
Hand or hoe weeding can be performed as needed. Only a few d1seases affect jute mallow. Damping- off caused by Rhizoctonia, Pythium or Phytophthora spp. occurs in seedbeds. These pathogens are managed through the use of raised beds, well-drained soils, and proper watering.  
Stem rot (Scierotium rolfsii) is a common disease during the dry season, causing plants to wilt. Stem rot is managed by deep plowing, using raised beds, rotating crops, and allowing ample time for breakdown of green manure before planting. 
Controlling Pests and Diseases of Jute Mallow 
The foliage and shoot tips of jute mallow are susceptible to damage by insects and spider mites. 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. 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. Only a few diseases affect jute mallow. 
Damping-off caused by Rhizoctonia, Pythium or Phytophthora spp. occurs in seedbeds. These pathogens are managed through the use of raised beds, well-drained soils, and proper watering. Stern rot (Sclerotium rolfsii) is a common disease during the dry season, causing plants to wilt. Stern rot is managed by deep plowing, using raised beds, rotating crops, and allowing ample time for breakdown of green manure before planting. 
Harvesting of Jute Mallow 
Jute mallow is harvested 30 - 60 days after planting, depending on variety. Some varieties, are sensitive to short day lengths, causing them to bloom premature J.se varieties should be harvested 20 - 40 days after planting, just before pods develop. Plants may be harvested once or several times. Once-over harvest is adapted for quick-growing varieties. Whole plants (20 - 30 cm tall) are pulled from soil with roots, washed and tied in bundles. With multiple harvests, young leaves and shoots are picked every two to three weeks. New side shoots will develop and harvesting can be repeated three or four times. Frequent harvesting delays flowering and prolongs the harvest period. Jute mallow wilts rapidly after harvest. Harvest during the cooler time of day, such as early morning or late afternoon, and keep the produce cool and shaded. 




CHAPTER THREE
MATERIALS AND METHOD
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 different rate of gibberellin on growth and yield performance of jute mallow (Corchorus olitorius) 
Experimental Design 
The experimental design was randomized complete block design (RCBD) with three replicates. 
Land Preparation 
The experimental land was prepared by manual cultivation.. The size of the experimental plots were 2m by 2m consisting of twelve beds 
Planting 
This was done by using broadcasting method on December 11th 2024. The beds were watered thoroughly after planting.



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. 
Data Collections  
The data collected were: 
Plant height: Determine by using ruler to measure the tip of the plant to the soil level in cm every two weeks. 
Number of leaves /plant: It was determined by counting the number of leaves /plant every two weeks. 
Leaf yield: It was determined by using a digital scale to measure the fresh weight of the shoot /plot  
Data Analysis 
The data collected from different treatments were subjected to analysis of variance (ANOVA) and the mean separated using DMRT (Duncan’s multiple range test).


CHAPTER FOUR
RESULTS AND DISSCUSSION
Results 
Table 1: Comparative analysis of plant height of jute mallow treated with gibberellin 

	Number of weeks after planting (WAP)
	Gibberellin height (cm)
	Control height (cm)

	2 WAP (replicate 1)
2 WAP (replicate 2)
2 WAP (replicate 3)
2 WAP (replicate 1)
2 WAP (replicate 2)
2 WAP (replicate 3)
	4.12 cm
3.12 cm
3.22 cm
10.22 cm
10.32 cm
10.72 cm
	3.42 cm
3.62 cm
3.02 cm
6.52 cm
6.52 cm
5.42 cm


P value = 0.07 
Critical value = 0.05 




Table 1 shows the plant height for the control and gibberellin at 2WAP and 4WAP. 
The result shows that the P value is 0.07 which is above the critical value of 0.05. Hence, there were no significant differences in the plant height. 
Although the mean value height for the gibberellin is height than the control.












Table 2: 	Comparative analysis of number of leaves per plant of jute mallow treated with gibberellin 

	Number of weeks after planting (WAP)
	Gibberellin height (cm)
	Control height (cm)

	2 WAP (replicate 1)
2 WAP (replicate 2)
2 WAP (replicate 3)
2 WAP (replicate 1)
2 WAP (replicate 2)
2 WAP (replicate 3)
	9
8
7
12
15
13
	5
5
5
8
8
8


P value = 0.001 
Critical value = 0.05 







Table 2 shows the number of leaves per plant for the control and for the gibberellins at 2WAP and 4WAP. 
The result shows that the critical value 0.05 is above the P value of 0.001. 
Hence, there were significant differences in the number of leaves per plant. 












Table 3: Comparative analysis of yield per plant of jute mallow treated with gibberellin 

	Number of weeks after planting (WAP)
	Gibberellin height (cm)
	Control height (cm)

	2 WAP (replicate 1)
2 WAP (replicate 2)
2 WAP (replicate 3)
2 WAP (replicate 1)
2 WAP (replicate 2)
2 WAP (replicate 3)
	0.42
0.72
0.72
0.42
0.42
0.32
	0.52
0.42
0.32
0.32
0.32
0.22


P value = 0.111
Critical value = 0.05 








Table 3 shows the yield per plant for the control and gibberellin at 2WAP and 4WAP. 
The result shows that the P value is 0.111 which is above the critical 
value of 0.05. Hence, there were no significant differences in the yield per plant.
Discussion of Result 
The result shows that gibberellins had effect on both the yield and plant height, although this is not significant. The result shows that gibberellins helped to increase both the vegetative and leaf yield of jute mallow. This result is however expected as the gibberellins increase the yield of crop as reported by B Franklin in lettuce. 








CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
Summary 
The experiment was carried out to determine the effect of different rates of gibberellins on the yield of jute mallow. The experiment was carried out at a farm centre of the department of Agricultural Science, Kwara State College of Education Ilorin. 
The experiment was a Complete Randomized Block Design (CRBD) with three (3) replicates. 
Gibberellin hormone was applied to the plant by foliar application. The performance indices used were number of leaves per plant, plant height, and yield (weight) of the jute mallow. The result shows that the gibberellins had effect on both the yield and plant height, although this will not be significant. The result shows that gibberellin helped to increase both the vegetative and leave yield of jute mallow.




Conclusion 
From the study carried out on the use of gibberellins at growth stage (2WAP) of jute mallow to know the number of leaves, height, and yield, the researcher hereby conclude that gibberellin is an effective growth hormone.
Recommendations 
· Gibberellin should be used as growth hormone in the planting of jute mallow. 
· Further studies should be carried out to know the effect of other growth hormone (e.g. auxin) on growth of jute mallow. 
· Further studies should be done to know the effect of gibberellin on other crops. 
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