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ABSTRACT
This study investigated the effect of cowdung manure on the growth, yield, and reproductive performance of two varieties of Roselle (Hibiscus sabdariffa L.), with a focus on optimizing the application of organic manure to enhance agricultural productivity. Conducted at the Experimental Research Farm of Kwara State College of Education, Ilorin, the experiment utilized a Complete Randomized Design (CRD) with three replicates per treatment, assessing plant height, number of leaves, branches, and calyces. The treatments included control (40 kg topsoil) and a cowdung treatment (7.5 kg cowdung + 40 kg topsoil), with two Roselle varieties (V1: Green and V2; Red). Results showed that cowdung significantly influenced growth parameters, particularly in the Red variety (V2), where the number of leaves increased from 20.8 in the control to 24.3 in treated plants. Additionally, cowdung enhanced flower and calyx production in both varieties, with the number of calyces rising from 5.4 to 8.1 in V1, and from 9.1 to 13.8 in V2. However, the effect of cowdung on plant height and branch number was mixed, with V2 showing a decrease in height under treatment. Overall, the findings suggest that cowdung manure is a valuable organic fertilizer for Roselle, particularly for improving leaf and calyx production in the Red variety (V2). The study recommends the use of cowdung for sustainable Roselle cultivation, emphasizing the green variety for enhanced reproductive yield. Further research is suggested to explore the long-term impacts of cowdung and its interaction with other organic fertilizers.
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CHAPTER ONE
        INTRODUCTION
1.1	Background of the Study                                    
Roselle (Hibiscus Sabdariffa. L) is a botanical species of the family Malvaceae. The plant is probably native to tropical central and West Africa and it is mainly cultivated in tropical and subtropical regions of the world for its attractive edible calyces. It has a bushy shape with a dense canopy of dark green leaves. The color of the calyx plays an important role in determining the quality of the crop. The crimson red color is the characteristics and most popular and desirable color of roselle ,while other shades and colors exist including white or greenish white colour which can be found in India, Indonesia and Malaysia (Dadi 2020) Roselle appear bright in colour and rich in nutrients such as anthocyanins, organic acids, pectin, phenolic compounds and vitamins that are important in reducing chronic diseases as well as antispasmadic, hypotensive antimicrobial and uterine muscle relaxation. Also it could be consumed as juice, jam, beverages and foods (Julius, et al 2023).
Cowdung is rich in essential nutrients like Nitrogen(N), Phosphorus(P) and Potassium(K); it is traditionally used in organic farming to enhance soil fertility and structure. Its application can improve soil microbial activities, water retention, and nutrient availability, leading to healthier plant growth. Cowdung as an important source of nitrogen for crop production. In the small holder sector it helps farmers reduce input of the commercial fertilizer, thereby increasing the profit margin of the farmer. Nutrients contained in organic manures are released more slowly and stored for a longer time in the soil, supporting better root development leading to the higher crop yield. Improvement of environmental conditions as well as public health are also important reasons for advocating increased use of organic materials. Maintenance of soil fertility is essential for optimum and sustainable  production. Inorganic fertilizers can be used to replenish soil nutrients and increase crop yields but are too costly for peasant farmers. The use of mineral fertilizers has been associated with increased soil acidity, nutrient inbalance and soil degradation (Zaman, Nahar & Chowdhury 2017). 
The two varieties of Roselle considered under this study, each with distinct characteristics and cultivation requirements, provide a comprehensive insight into how organic fertilizer impacts different genotypes. Understanding the specific effects of cowdung on roselle varieties not only contributes to sustainable farming practices, but it will also offer valuable informations for optimizing yield and quality in roselle cultivation .
1.2	Statement of the Problem
Despite the potential benefits of organic fertilizers, there are limited research on the specific effects of cowdung on different varieties of roselle. Understanding how cowdung affects growth, yield, and quality can help optimize farming practices and improve crop production.  
1.3	Objective of the study
i.  To assess the best out of the two varieties of Roselle that will produce highest plant height, highest number of leaves and branches.
ii.  To assess the best out of the two varieties of Roselle that will produce higher number of flowers and calyx with application of cowdung manure at 7.5kg rate per pot.
1.4	Significant of the Study
i. The study is expected to show the  role of organic manure in improving the growth and yield of  Hibiscus Sabdariffa varieties (Red and Green).
ii. It will enable the researcher to predict or recommend appropriate rate /hectare of manure that will enhance the growth,yield,and yeild  components of the two varieties of hibscus sabdariffa (Red and Green)to local farmers, and individual that may be intrested in raising the crop.        
1.5	Scope of the Study
The study will be carried out at the Experimental Research Farm of kwara state college of Education Ilorin, to assess the Effect of  application of  farm yield manure (cow dropping) on two varieties of  Hibiscus Sabdariffa L,(Red and Green) planted in the pot laid down in Complete Randomized Design (CRD).    

1.6	Definition of the Relevant Terms
i. Effect of cowdung: This refers to the impact or influence of  cowdung, which is commonly used as an organic fertilizer and soil amendment on various aspects of agricultural. 
ii. Varieties: this refers  to different  genetically distinct types of roselle plant which may exhibit variations in growth habits yield and response to fertilization.
iii. Growth Parameters: Growth parameters are measurable characteristics of plant development including plant height, leaf area, stem diameter and overall biomass. These indicators help assess the health and vigor of the plants.
iv. Yield: Yield refers to the total production  of  crop, typically measured in terms of weight or volume of harvested produce such as the flowers and calyces of Roselle plants.






CHAPTER TWO
LITERATURE REVIEW
2.0	Roselle (Hibiscus sabdariffa L.)
Roselle (Hibiscus sabdariffa L.) is a significant plant species belonging to the Malvaceae family, well-recognized for its economic and nutritional value. As a tropical and subtropical shrub, it thrives in regions such as India, Indonesia, and Malaysia, with Malaysia being particularly prominent in its cultivation. The plant’s widespread cultivation is due to its adaptability to various environmental conditions, making it a valuable crop for both commercial and subsistence agriculture. Several varieties of roselle have been developed and cultivated, each with distinct characteristics. Notably, three new types of roselle have emerged, namely red roselle, wild red roselle, and yellow roselle. In Malaysia, the Universiti Kebangsaan Malaysia (UKM) has played a crucial role in the development of roselle varieties, launching UKMR-1, UKMR-2, and UKMR-3, which are tailored to local agricultural conditions. The red roselle, particularly the variety UMKL-1, also known as “Terengganu,” has gained popularity and is commonly selected for commercial planting due to its superior qualities in terms of yield and market appeal (Norhayati et al., 2019). Roselle is not only valued for its vibrant appearance but also for its rich nutritional content. The bright calyces of the roselle plant are packed with essential nutrients, including anthocyanins, organic acids, pectin, phenolic compounds, and vitamins. These compounds are recognized for their health benefits, which include reducing the risk of chronic diseases. For instance, anthocyanins, which are responsible for the plant’s bright red color, have been linked to a reduction in the risk of cardiovascular diseases due to their antioxidant properties (Norhayati et al., 2019). Additionally, roselle possesses several medicinal properties, such as antispasmodic, hypotensive, antimicrobial, and uterine muscle relaxation effects, making it a valuable plant in traditional medicine. 
2.1	Origin, Expansion and Domestication
Roselle is an annual or biennial herb with an erect stem, more or less straight depending on the variety, which adapts to all climatic conditions around the world (Mehdi, 2012; Medagam et al., 2015; Kone et al., 2018). It probably originated in a region extending from India to Malaysia (Morton, 1987; Gomez-Leyva, 2008; Mera et al., 2009; Mehdi, 2012). The species was then widespread in Africa and then reached the New World in the 17th century via slave trade. It has been widely distributed in tropical and subtropical regions of both hemispheres, as well as in many areas of Western India and Central America (Morton, 1987; Mohamed et al., 2012). For McClintock et al. (2011), the species is native to Africa where it has been domesticated in Sudan for 6000 years. It was produced first for its seeds and then for its leaves and calyxes (Ternoy et al., 2006). Sorrel was first cultivated in Asia in the 20th century and breeding for fiber production took place in India, Sri Lanka, Thailand.
2.2	Classification of hibiscus sabdariffa.
i. Kingdom: Plantae
ii. Branch: Spermaphytes
iii. Sub-phylums: Angiosperms
iv. Clade: Dicotyledons
v. Sub-clade:  Dialypetals
vi. Series: Thalamiflora
vii. Order: Malvales
viii. Family: Malvaceae
ix. Genus: Hibiscus
x. Species:  Hibiscus sabdariffa L. (1753)    (Morton, 1987; Medagam et al., 2015
Vernacular names
H. sabdariffa L. is known by different names, depending on the regions and ethnic groups in the world) Oseille de Guinée, Roselle ou thé rose d’Abyssinie (in French; Jamaica, and Spanish); Roselle, Sorrel or Sour tea in English (UK and USA); Groseille de Noël in the West Indies; Flores de Jamaica Central America; Karkadé in Arabic (Soudan); Karkandji in Egypt; Nsa in Congo-Brazaville; Ngai-ngai in Central Africa; Bissap in Burkina, Mali, Senegal; bissap in Wolof (Senegal); Dâ in Bambara (Mali); Isapa in Yorouba and Zobo in Hausa in Nigeria; Sobolo in Ghana; Niger : Yakoua in Hausa; Guissima in Zarma; Pollé in Peulh; Karassou in Kanouri (Diffa) (Cissé et al., 2009; Amin et al., 2008; Akanbi et al., 2009; Mahadevan et al., 2009; El Naim and Ahmed, 2010; Bakasso, 2010; McClintock et al., 2011; Mehdi, 2012)


2.3	Morphological Description of Roselle
H. sabdariffa L. is a bushy annual or biennial species that can reach 1 to 2 m in height (Sameer and Ali, 2018), whose vegetative and reproductive systems have the following characteristics.
Root system
The root system of sorrel is pivoting, whitish and quite branched, which can reach a depth of 30cm to 1m, giving it resistance to prolonged spells drought (Somé, 2006). The set of white roots and a fibrous bark consists of a main root with several secondary roots (Dupriez and De Leener, 1987; Bakasso, 2010; Adamou, 2013).
Stem
The stem of the roselle is woody and robust at the base. Its height varies from 0.5 to 2m depending on the varieties and cultivation methods (Morton, 1987). The main stem is a vertical axis at the top of which is a terminal stem bud. It has a bushy, prostrate or erect habit depending on the variety, with numerous primary, secondary and even tertiary ramifications. The stem can exceed 2m in height in fertile soils (Dupriez and De Leener, 1987; Morton, 1987). It is glabrous or hispid with hairs and even spiny tubercles formed by the agglomeration of lignified hairs. It can be green, light or bright red, purple red to green red depending on the variety (Dupriez and De Leener, 1987; Adamou, 2013). The stem’s anthocyanin coloration might be a drought resistance trait (Bricage, 1983).


Leaves
The glabrous leaves with a toothed edge, alternate and stipulated, are simple, entire and/or lobed depending on the variety (Berhaut, 1979). The veined blade of the same color as the stem shows remarkable polymorphism during its development (Morton, 1987; Sanou et al.,2005). It is initially simple and oval then lanceolate at the young leaf stage. As the plant ages, it goes through the stage of three lobes and then five lobes depending on the variety. Indeed, the lobes only affect the upper third of the limbus (Berhaut, 1979). Depending on whether the leaf is simple, trilobed or pentalobed, it has one, three or five main veins from which several secondary veins start. When fully grown, the blade is 7cm to 10cm long and wide (Bakasso, 2010). However, this size varies according to the varieties. For example, the blade can reach 9cm to 15cm long and 9cm to 20cm wide in Senegalese varieties.
Fruit
The fruit is an ovoid capsule up to 2.5 cm long, almost glabrous to appressed pubescent, enclosed in the calyx, (Morton, 1987; McClintock et al., 2011). At maturity, it is composed of the calyx and the capsule, containing numerous seeds of blackish color variable according to the variety, irregularly round about 0.5 cm in diameter (Dupriez and De Leener, 1987). The capsule dehisces at full maturity through the five mid-carpellar longitudinal clefts. The fruit can contain 25 to 35 seeds of variable size depending on the variety (Hien, 2012).


Calyx
The calyx is commonly called sorrel flower. It is made up of 5 accrescent triangular sepals fused at the base and has an epicalyx made up of about ten squat, short, triangular-shaped bracteoles (McClintock et al., 2011). It becomes fleshy and can reach 3 to 4 cm long, then 2 to 3 cm wide or more after the fall of the corolla (Berhaut, 1979). It is variable in color, depending on the variety, and the pigmentation of the calyx is concomitant with the formation of flower buds (Sow, 1997).
Seed
The seeds are kidney-shaped dark brown or coffee in color and are arranged in rows on both sides of each valve. At a low percentage of humidity (8%) and stored at optimal temperatures, the seeds can retain their viability for up to five (5) and a half years (Milligo, 2005)
2.4	Roselle Ecology
Hibiscus sabdariffa L. is a species from tropical and subtropical regions that adapts to a wide variety of climates (Duke, 1983; Morton, 1987; Mohamed et al., 2012; Mehdi, 2012; Louis et al., 2013; Medagam et al.,2015). This ecological amplitude has allowed its cultivation on almost all soil types and climates of Africa, Asia, Europe and America (Oyewole and Mera, 2010; Mehdi, 2012). Moreover, it is a plant that requires humus-rich, well-drained soil that is fairly rich in mineral elements, with an optimal pH of 6 to 7 for optimal growth (Mehdi, 2012). With a deep root system, the plant needs an appropriate soil depth (Bakasso, 2010). Sorrel is relatively drought resistant (Hien, 2012). Roselle requires 450-500 mm of well-distributed rainfall over a period of 90-120 days (Morton, 1987) or at least100-150 mm rainfall per month during its vegetative growth (McClintock, 2004). Dry spells in the final months of growth favor good calyx production, while too much rain or moisture is likely to lower calyx quality and yields (McClintock et al., 2011; Mohamed et al., 2012; Abdourahamane, 2016). Excess humidity can also delay flower formation and fruit maturation (Leko, 2004; Gueye et al., 2012). Its optimum cultivation temperature is between 25 and 35°C during its vegetative phase (Mehdi, 2012). The growth of the plant stops at 14°C and then dies after 15 days. Calyx production decreases below 17°C (Duke, 1983; Hien, 2012). The flowering time of sorrel is much more influenced by temperature (Jan and Stuart, 2000). However, excessive heat exposure might cause the leaves to have a bitter taste or a high level of acidity (Adamou, 2013). Sorrel is a photosensitive plant that flowers optimally when the day is less than 12 hours long (Reameakers, 2002; Sié et al., 2009; Mehdi, 2012). To prevent early flowering, sorrel requires 13 hours of daylight throughout its vegetative growth (Dupriez and De Leener, 1987).
2.5	Importance of Roselle
Food Importance
H. sabdariffa L. is one of the few crops in which all aerial parts are eaten almost everywhere in Africa. The various organs (leaves, calyxes and seeds) of the plant are very rich in carbohydrates, proteins, amino acids, lipids and vitamins (A and C) (Tchiégang and Kitikil, 2004; Endrias, 2006; Maffo et al., 2016). They are also rich in ash, calcium, magnesium, sodium, potassium, zinc, iron, manganese and phosphorus (Halimatul et al., 2007; Mera et al., 2009; Atta et al., 2010a; Atta et al., 2010b; Tounkara et al., 2011; Atta et al., 2013, Kaka- Kiari, 2020). The seeds of sorrel are as rich in oil (16%) as those of cotton and soybeans, which are subject to industrial exploitation (Morton, 1987; Endrias, 2006; Maffo et al., 2016; Kaka-Kiari, 2020). The calyxes are richer in mineral elements than the seeds (Atta et al., 2013). The acid taste is due to the presence of potassium oxalate which has the property of removing rust stains (CIRAD and GRET, 2002). Sorrel calyxes, leaves, and stems are mixed in oil and served with vegetable rice in rural areas of Senegal and Mali (Ternoy et al., 2006). The red calyxes are also consumed and their decoction used as a cold drink (bissap) (Aziato et al., 2020) especially during the period of Ramadan (Bakasso, 2010). They are also used in the production of red wine in Africa (Aziato et al., 2020). In addition, the greenish, pink or white calyxes with red bands are also cooked and then mixed with paste or groundnut cake to prepare a popular salad (Adamou, 2013). These calyxes are also used in the preparation of millet, rice or corn couscous (Kaka-Kiari, 2020). The anthocyanin pigments of the calyxes confer a red color to the drinks highly appreciated by the populations (Aziato et al., 2020).
Medicinal Importance
Since Antiquity, sorrel has been used as an infusion or decoction to treat anemia, colds, constipation, itching, sore throats and infertility (Dupriez and De Leener, 1987; Bakasso, 2010; Atta et al., 2011). The maceration products of the sweet and spicy calyx parts is often used in cold treatment (Bérhaut, 1979; Morton, 1987)

Economic Importance
Over the last few decades, the international trade of sorrel calyxes has increased steadily (McClintock, 2004). Exports of chalices from Africa are mostly to the United States and Europe, particularly France and Germany, which account for around 80% of the European market of around 3,000 tons of calyxes. In 1998, the United States and Germany spent between $1200 and 1700 US dollars per ton for Egyptian and Sudanese roselle. Prices for Chinese roselle were relatively lower, with nevertheless prices fluctuating due to the supply unpredictability. In 2003, a drop in product quality in Thailand and China as a result of excessive rain, caused prices to rise to 4,000 US dollars per ton (Ternoy et al., 2006; Bakasso, 2010; McClintock et al., 2011).
Pests and Diseases
Roselle is attacked by several fungi: aecidium garckeanum, a. hibiscisurattense, alternaria macrospora, cercospora abelmoschi, c. malaysensis, corynespora cassiicola, cylindrocladium scoparium, diplodia hibiscina, fusarium decemcellulare, f. sarcochroum, f. solani, f. vasinfectum, guignardia hibisci-sabdariffae, irenopsis molleriana, leveillula taurica, microsphaera euphorbiae, phoma sabdariffae, phymatotrichum omnivorum, phytophthora parasitica, phytophthora terretris, pythium perniciosum, rhizocotonia solani, sclerotinia fuckeliana, s. sclerotiorum, sclerotiumrolfsii. 
Roselle plants are also attacked by viruses: leaf curl, cotton leaf curl and yellow vein mosaic. thebacterium, bacillus, has been isolated from roselle. roselle is seriously attacked by root-knot nematodes: meloidogyne arenaria, m. incognita acrita and m. javanica. among the insect pests which attack roselle are: anomis erosa, chaetocnema spp., cosmophila erosa, dysdercus cingulatus, d. poecilus, drosicha townsendi, nistora gemella, phenacoccus hirsutus, pseudococcus filamentosus and tectocoris diophthalmus. h. sabdariffa is  severely affected by phytophthora (nicotianae var.) parasitica and rhizoctonia bataticola (macrophomina phaseolina) which cause foot and stem and root rot diseases. the powdery mildew leveillula taurica attacks h. sabdariffa. (Orwa et al.2009)
Cow Dung as an Organic Fertilizer
Cow dung, a natural by product of cattle, has been traditionally used as an organic fertilizer in agriculture due to its rich composition of essential nutrients and organic matter. The use of cow dung in farming dates back centuries, particularly in regions where traditional farming practices have been prevalent. Its application is not just limited to enhancing soil fertility but also extends to improving soil structure, water retention, and promoting a healthy microbial ecosystem. Cow dung is a rich source of organic matter and essential nutrients such as nitrogen, phosphorus, and potassium. It also contains beneficial microorganisms that can enhance soil health. The use of cow dung in agriculture has been associated with improved soil aeration, water retention, and nutrient availability. Additionally, cow dung has been shown to enhance the growth and yield of various crops.(www.Researchgate.com.4:30 PM /22/8/2024)


Nutrient Composition of Cow Dung
Cowdung is a valuable source of macro and micronutrients essential for plant growth. Key components include:
Nitrogen (N): Vital for vegetative growth, nitrogen in cow dung is released slowly, providing a sustained supply of this nutrient to plants. It promotes healthy leaf development and overall plant vigor.
Phosphorus (P): Essential for root development and energy transfer within the plant, phosphorus in cow dung helps in the formation of strong root systems and enhances flowering and fruiting.
Potassium (K): Crucial for water regulation, enzyme activation, and resistance to diseases, potassium improves the quality of fruits and flowers and enhances overall plant resilience.
Organic Matter: The high organic content in cow dung improves soil structure, enhances moisture retention, and fosters the growth of beneficial soil microorganisms.
Micronutrients: Cowdung also contains trace elements like calcium, magnesium, sulfur, and zinc, which are crucial for various physiological processes in plants.  
Benefits of Cow Dung in Soil Health
The application of cow dung to soil has several benefits:
Improvement of Soil Structure: Cow dung adds organic matter to the soil, which helps in improving soil aeration and drainage. This enhances root penetration and water infiltration, leading to better root development and plant growth.
Enhanced Microbial Activity: Cow dung is rich in beneficial microorganisms that contribute to nutrient cycling, decomposition of organic matter, and suppression of soil-borne diseases. These microbes play a critical role in maintaining soil health and fertility.
Water Retention: The organic matter in cow dung improves the soil’s ability to retain moisture, which is particularly beneficial in arid or semi-arid regions where water availability is a constraint.
Sustainable Nutrient Release: Unlike chemical fertilizers that can cause nutrient leaching and soil degradation, cow dung releases nutrients slowly, ensuring a steady supply over time. his reduces the risk of nutrient runoff and environmental pollution. (www.gogglescholar.com.2pm/14/8/2024)
2.6	Literature Review
Elham and Rania (2015) conducted a study over two consecutive summer seasons in 2013 and 2014 to examine the impact of planting dates (15th April, 1st May, and 15th May) and different organic fertilization treatments on the growth, yield, and active ingredients of Hibiscus sabdariffa L. plants. Their research found that the earliest planting date, 15th April, resulted in a significant improvement in all growth parameters. In contrast, delaying the planting dates led to a reduction in growth during both seasons. The application of organic fertilizers consistently produced the highest growth values across the study. Specifically, the treatment involving a mixture of organic fertilizers (15 m³ per feddan of compost combined with 15 m³ per feddan of cattle manure) significantly enhanced vegetative growth, chemical composition, and other important characteristics. The interaction between planting dates and organic fertilization revealed that planting on 15th April and applying the mixed organic fertilizer yielded the most favorable results, including the highest number of sepals per plant and per feddan, seed yield per plant and per feddan, anthocyanin content, and fixed oil content in seeds compared to other treatments.
In a separate study, Apeyuan, Nwankiti, Oluma, and Ekefan (2016) investigated the comparative effects of cow dung, wood ash, and benlate in controlling leaf spot disease in Roselle (Hibiscus sabdariffa L.). The study involved the preparation and foliar application of these materials on selected green and red accessions (Acc1 & Acc3) of Roselle. Cow dung was fermented for 14 days, while sour milk was added to wood ash, dissolved, and then filtered. These treatments were sprayed weekly on the plants starting after thinning, continuing until over half of the plants had flowered. The results showed a significant difference (p = 0.05) between benlate, a synthetic fungicide, and the bio-fertilizers (cow dung and wood ash) across both years of the study. Benlate proved more effective in reducing disease severity compared to the bio-fertilizers. Although the bio-fertilizers did not significantly suppress infection, they supported plant growth, leading to luxuriant foliage. There was no significant difference in yield between the treatments, although benlate-treated plants produced slightly higher yields. While the bio-fertilizers cannot replace synthetic fungicides for controlling leaf spot disease caused by Coniella musaiensis var. hibisci, they can still be valuable in reducing reliance on chemical fungicides, as they promote plant growth and yield.
Norhayati, Ng, and Adzemi (2019) in a study to determine the growth, yields, and antioxidant levels of roselle grown on BRIS soils after applying various rates of organic fertilizers. The study involved treating roselle plants with five different rates of goat manure: T1 (control), T2 (40 mt/ha), T3 (80 mt/ha), T4 (120 mt/ha), and T5 (160 mt/ha). The researchers measured plant growth, yields, and antioxidant content in the roselle calyxes every three weeks over a 21-week period. The findings indicated that organic fertilizer treatments significantly (p<0.05) improved plant growth and yield. Specifically, the highest application rate (T5, 160 mt/ha) led to increased stem diameter and height, as well as a greater number of leaves, leaf area, biomass, and calyx number. However, the different rates of organic fertilizer had no significant effect on ascorbic acid, carotenoid, and anthocyanin levels, except in plants treated with T3. On the other hand, chlorophyll content was significantly enhanced (p<0.05) in response to organic fertilizer treatments.
Dadi Tolessa lemma. (2020)  reported a field experiment at the Hawassa research station to investigate the effect of farmyard manure on the growth and yield of roselle. The study utilized a randomized complete block design (RCBD) with four replications, evenly distributing four levels of farmyard manure across the experimental plots. The findings revealed that applying farmyard manure had a significant impact on various growth parameters, including the number of days to 50% flowering, days to maturity, plant height, stem diameter, leaf area index, number of pods per plant, and both fresh and dry calyx yields per hectare, as well as seed yield per hectare and above-ground dry biomass. The highest fresh calyx yield (5.36 t/ha) and dry calyx yield (0.68 t/ha) were obtained with the application of 15 t/ha of farmyard manure. In contrast, the lowest yields, 4.31 t/ha for fresh calyx and 0.53 t/ha for dry calyx, were recorded in the control plots with no manure application. The study concluded that applying 15 t/ha of farmyard manure is optimal for maximizing calyx yield in roselle production in the study area.
In a study by Julius et al (2023), field experiments were conducted on roselle (Hibiscus sabdariffa L.) during the 2019 and 2020 growing seasons at the CSIR-SARI Research Station in Manga, Upper East Region of Ghana. The research aimed to evaluate the effects of cow dung, nitrogen fertilizer, and their interaction on the growth and yield of roselle. The treatments included a factorial combination of five cow dung application rates (0, 1.5, 2.5, 3.5, and 4.5 t/ha) and five nitrogen levels (0, 20, 40, 60, and 80 kgN/ha), arranged in a randomized complete block design (RCBD) with three replications. Data was collected on the number of days to 50% flowering, plant height, number of leaves per plant, and dry calyx yield. The results showed that the effects of manure and nitrogen fertilizer on dry calyx yield were highly significant (P < 0.01). The application of 2.5 t/ha of cow dung resulted in the highest yields of 340 kg/ha in 2019 and 308.1 kg/ha in 2020. Increasing the manure rate from 2.5 t/ha to 3.5 t/ha did not lead to significant increases in dry calyx yield. In contrast, the control plots, which received no manure, recorded the lowest calyx yields of 190.3 kg/ha in 2019 and 180 kg/ha in 2020. Additionally, a nitrogen rate of 60 kg/ha produced the highest dry calyx yields of 510.5 kg/ha in 2019 and 370.4 kg/ha in 2020, which were significantly higher than yields from other treatments. Partial budget analysis for both seasons indicated that the combination of 2.5 t/ha of cow dung and 60 kg/ha of nitrogen fertilizer provided the highest net benefit, making it the recommended application rate for optimal roselle production in the study area.
Ladan, Abubakar, and Suleiman (2023)  carried out two field trials during the 2016 wet season to examine the effects of solid and liquid organic fertilizers on the yield and yield components of roselle. The experiments took place at two locations: the Institute for Agricultural Research (IAR) Farm at Ahmadu Bello University (A.B.U.) in Zaria and the National Institute for Horticultural Research (NIHORT) Farm in Bagauda, Kano State. The study used a factorial combination of four levels of poultry manure (0, 1, 2, and 3 t/ha) as solid organic fertilizer and five levels of liquid organic fertilizer (0, 0.5, 1.0, 1.5, and 2 L/ha), arranged in a randomized complete block design (RCBD) with three replications. The results showed that applying 2.0 L/ha of liquid organic fertilizer significantly increased plant height, plant dry weight, 100-seed weight, and calyx dry weight (g). Similarly, the application of 3.0 t/ha of solid poultry manure significantly enhanced plant height, leaf area index, calyx dry weight (g), and calyx yield (kg/ha) compared to the control. The combination of 2.0 L/ha of liquid organic fertilizer and 3.0 t/ha of solid poultry manure produced the highest calyx yield and yield components at both locations.
CHAPTER THREE
				 MATERIALS AND METHODS 
3.0	Description of the Study Site.
The experiment was conducted at the Experimental  Research farm of  Kwara State College of Education, Ilorin to determine the effect of cowdung (cowdroppings) on the growth of Roselle (Hibiscus Sabdariffa L)
3.1	Experimental Design
The experimental design was a complete randomized Design (CRD) with three replicate.
3.2	Experimental Materials
i. Roselle( Hibscus Sabdariffa L) used for the experiment was obtained from the Agronomy department of university of Ilorin Kwara State Nigeria. 
ii. Organic  manure (cowdung) was collected from Abu Ibrahim farm industries.
iii. Plastics pot  measuring of  20litre in size, were purchased from the  market.
iv. Weighing scale(camry).
v. Meter  rule.
vi. Watering can (20L)
vii. Sieve of 2mm mesh  
3.3	Treatments
i. Cowdung manure (7.5kg +40kg topsoil)
ii. Control (40kg topsoil)
iii. Insecticide (pest control) Jubaili( final force ) A.I Acephate 75%  and (sheild )20 E.C (200gm of chloropyriphos) 	
3.4	Land preparation 
i. The land was cleared of debris and stone by using cutlass and hoe to make a clean clearing of the experimental site. 
ii. Soil of the cleared area was seived by using a seive of 2mm diameter to remove large stones and pebbles. 
iii. The seived soil particle was kept aside before filling the pots.
iv. 12 buckets  of 20litre size, were drilled at the bottom to enable drainage of excess water.
v. The pots  were arranged according to the treatment combinations. The treatments involved Two (2) varieties  of hibiscus sabdariffa, where T1 is control and T2 is treatment with 7.5kg cowdroppings per pot: and V1 is variety 1(Green)  while  V2 is variety 2(Red) . The treatment combination were V1T1, V1T2, V2T1,V2T2.
3.5	Pot filling
This activities was carried out by filling the pots with seived soil, those that contained treatment were  filled with 40kg soil mixed with 7.5kg of manure, while the control were filled with ordinary soil sample. Application of water followed this was carried out by using a watering can to apply water evenly to the soil, excess water was allowed to drained off.                 

3.6	Planting of Seeds
 Seeds were primed for about 10 minutes and graded as well.  The purpose  of grading is to detect the viable and non viable seeds. The viable seeds sank while none viable seed floated. Four (4) seeds were planted per pot, which give a total number 48 stands of plants.       
3.7	Cultural practices
Other cultural practice  carried out included, hand weeding  and use of herbicide, watering, and supplying.   
3.8	Data Collection  
This was carried out on germination, emergence rate, number of leaves per plant, number of branches per  plant and number of flowers produced per plant. 
i. Number of leaves per plant was counted manually at two (2) weeks interval
ii. Number branchesper plant was counted manually at two (2) weeks interval
iii. Number of flowers or calyces were also counted manually
3.9	Data Analysis 
Data collected on different parameter were analysed with T-test method of data analysis        




CHAPTER FOUR
RESULTS AND DISCUSSION
Table 1 
Effect of farmyard manure (cowdung) on plant height of  two varieties of Roselle.
	
	             V1 
	             V2

	CONTROL/T1
	18.8
	21.4

	TREATMENT/7.5KG/T2
	           19.8
	           17.6

	CRITICAL VALUE
	           0.027
	            0.00


                                                        S                                                 NS
Explanation of Table 1. 
There was a significant effect in the plant height of V1(Green Roselle) heighest plant height of 19.8cm was recorded for the Red varieties treated with 7.5kg of cowdung, while low plant height of 18.8cm was recorded for control experiments. This two value was significant different at critical value of 0.027  





Table 2.
Effect of cowdung on Number of branches of two varieties of Roselle. 
	
	                 V1
	                V2

	CONTROL/T1
	   3.6
	   2.7

	TREATMENT/7.5KG/T2
	              2.6
	              2.7

	CRITICAL VALUE
	              0.042
	             0.894


                                                             S                                        S
Explanation of Table 2
Table above explain the effect of cowdung  in number branches of two varieties of roselle.
From  the above table there was significant differences in number of branches of  the 2 varieties V1(Green variety) recorded low number of branches  of 2.6 when 7.5kg of cowdung was added the value was significantly different from the highest value recorded  at control  level while no manure was added. This same variety as had  a value of  3.6. For variety V2(Red variety) number of  branches   2.7  was  recorded at 7.5kg application of cowdung, while 2.7 for number of branches was recorded at control level. However these two values were significantly different at  value of 0.42 and 0.894 ,which was higher than critical value of 0.005 level  
    

 Table 3
Effect of cowdung on Number of  leaves of two varieties of Roselle. 
	
	              V1
	             V2

	CONTROL/T1
	 22.8
	20.8

	TREATMENT/7.5KG/T2
	           20.02
	           24.3

	CRITICAL VALUE
	           0.42
	           0.033


                                   S                                        S
Explanation of  Table 3
There was a significant effect in the number of leaves V1 (Green variety) highest number of  leaves of  22.8 was recorded for the red variety for control while low number of  leave of 22.02 was recorded for treated with 7.5kg  cowdung. the two varieties was significantly different at critical value of 0.42 and 0.033,which higher than the critical value of 0.005%  


Table 4
 The effect of cowdung  in number of calyx of two varieties of Roselle.
	
	V1
	V2

	CONTROL/T1
	        5.4
	          9.1

	TREATMENT/7.5KG/T2
	                   8.1
	                    13.8

	CRITICAL VALUE
	                 0.119
	                  0.050


                                                   S                                        S

Explanation of Table 4
The mean value of  treated  with cow dropping  of (7.5kg) number of calyces (8.1) while the control (5.4) the effect of cowdung and control  were significant. The critical value is 0.119 is more than (0.05) for variety 1. Similar the  result for variety two (2) was also obtain with the critical value 0.050 is more than 0.005.The mean value for both control ( 9.1) and cowdung (13.8) were significant. 
Discussions:
Cattle manure in addition to provide the nutrient element by increasing the capacity of the soil moisture retention, it increases the medicinal plants yield. It also can improve soil structure, soil moisture holding capacity, possibility of seedbed preparation for root growth, vegetative growth and improving the quality of crop yield. The positive effects of the cattle manure on the soil fertility increase soil organic matter, plants growth and development and soil enrichment has been mentioned in different sources frequently. In contrast to the soil  which was  fed with nonorganic fertilizers, the soil, which received the cattle manure, contains more micro organisms, phosphorus, potassium, calcium, magnesium and nitrate. The more application of these fertilizers accumulates additional solutes in the soil. The study on roselle plants indicated that because of using cattle manure, rate of crop biomass increased to the control treatment. Consequently, with the increase in cattle manure level, the vegetative growth and dry matter yield increased in a linear trend.  Our findings are in accordance with the observations of Mohamed et al., (2012) on saffron;. It can be said that the effect of cattle manure is attributed to enhancement physical criteria of the soil including better aeration, better water holding capacity, better nutrient availability and good balance between nutrients in the soil solution and improvement of nutrient exchange between of the soil. Slow release of nutrients from cattle manure during growth period and hence low leaching of the nutrients could also be other criteria for cattle manures, which improved vegetative growth and flower induction, which related to sepales weight and the yield index. Both vegetative and reproductive (flowering) growth of roselle are highly dependent on plant nitrogen status, when plants are nutrient exhausted, and the consistently high yield of sepals and seeds obtained from an established crop has probably been assisted by the annual application of balanced fertilizers to maintain adequate soil nutrient levels. 

CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1  Summary
Research project investigated the effect of cowdung manure on the growth and yield of two varieties of Roselle (Hibiscus sabdariffa L.)—the red and green varieties. Conducted at the Experimental Research Farm of Kwara State College of Education in Ilorin, Nigeria.
 The study aimed to determine the optimal variety and manure application for enhanced growth performance. The study used a Complete Randomized Design (CRD) with three replicates to evaluate plant height, the number of leaves and branches, and the number of flowers and calyces under two treatment conditions: control (without manure) and treatment with 7.5 kg of cowdung per pot.Cowdung, a rich organic fertilizer containing essential nutrients such as nitrogen, phosphorus, and potassium, was used to promote healthier plant growth and sustainable farming practices. Its use can enhance soil structure, fertility, and microbial activity, which, in turn, supports improved crop yields. This is especially crucial for smallholder farmers, where organic manure helps reduce the cost of commercial fertilizers.
For this study, soil was sieved to remove large stones, and 20-liter pots were prepared for planting, with some pots receiving 7.5 kg of cowdung mixed with 40 kg of soil, while others served as control (without cowdung). Roselle seeds were primed, sorted for viability, and planted at a rate of four seeds per pot, resulting in a total of 48 plant stands. Routine cultural practices such as weeding, watering, and pest control were employed during the experiment. Data was collected at various stages of growth, focusing on germination rate, number of leaves and branches per plant, and the number of flowers or calyces. The results of the study indicated a significant positive effect of cowdung manure on both varieties of Roselle, with the red variety generally outperforming the green variety in terms of calyx production.
In summary, the research demonstrated that cowdung manure significantly enhances the growth and yield of Roselle, particularly in the red variety. This study offers valuable insights for farmers interested in organic farming practices and optimizing crop production using sustainable inputs like cowdung.
5.2	Conclusion
Conclusion Based on Each Objective:
Objective 1: To assess the best out of the two varieties of Roselle that will produce the highest plant height, highest number of leaves, and branches with the application of cowdung manure at 7.5 kg rate per pot. The results demonstrated that cowdung had a significant effect on the growth parameters of both Roselle varieties. In terms of plant height, the green variety (V1) showed a better response under treatment with cowdung, increasing from 18.8 cm in the control group to 19.8 cm. However, for the red variety (V2), the control performed better than the treated plants, showing that cowdung did not improve plant height in V2. Regarding the number of leaves, cowdung significantly increased the number of leaves in V2, with a mean value of 24.3 leaves in treated plants compared to 20.8 in the control. This indicates that the green variety responded better to cowdung in terms of leaf production. Similarly, in terms of branches, V1 showed a decrease under treatment, while V2 remained unchanged. 
Thus, cowdung  had a mixed impact on plant height and number of branches, with its effect being more pronounced on leaf production in V2.
Objective 2: To assess the best out of the two varieties of Roselle that will produce a higher number of flowers and calyx with the application of cowdung manure at 7.5 kg rate per pot. The application of cowdung manure significantly influenced the number of calyces in both varieties of Roselle. V1 showed a marked improvement in the number of calyces under treatment, increasing from 5.4 in the control to 8.1 under cowdung. V2 showed an even more pronounced response, with the number of calyces increasing from 9.1 in the control to 13.8 under treatment. This suggests that both varieties benefited from cowdung in terms of flower and calyx production, but the  red variety (V2) showed a stronger response to the manure in terms of reproductive growth.


5.3	Recommendation
Recommendations Based on Each Objective:
Objective 1:For optimal vegetative growth, particularly in terms of leaf production, cowdung manure should be applied to the red variety (V2), which showed a significant increase in leaf number when treated with 7.5 kg of cowdung. However, cowdung did not significantly increase plant height or the number of branches, suggesting that other complementary organic or inorganic fertilizers may be required to optimize these parameters. Further research could explore varying cowdung application rates or combinations with other organic materials to improve growth outcomes across all parameters.
Objective 2:
Cowdung manure at 7.5 kg per pot should be recommended for both Roselle varieties to enhance calyx and flower production. The red variety (V2) showed the highest increase in the number of calyces, making it ideal for farmers focused on maximizing flower yield. This variety should be cultivated with consistent cowdung application to ensure high productivity in flower and calyx production, which are economically valuable components of the plant.


General  Recommendation for the Research Topic:
Given the significant impact of cowdung manure on both vegetative and reproductive growth parameters of Roselle, the use of cowdung as an organic fertilizer is recommended for sustainable Roselle cultivation, particularly for smallholder farmers. Organic fertilizers like cowdung not only improve plant growth but also enhance soil fertility and structure over time. The green variety (V1) is particularly responsive to cowdung, especially in terms of leaf and calyx production, making it the more favorable variety for organic cultivation. Further research should investigate the long-term effects of cowdung on Roselle growth and yield, including exploring its interaction with other organic fertilizers or soil amendments to optimize overall crop performance. 
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