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Abstract
This research investigates the impact of rabbit dung manure on the growth and yield of two varieties of Roselle (Hibiscus sabdariffa), specifically the Red and Green varieties. The study was conducted at the Experimental Research Farm of Kwara State College of Education, Ilorin, Nigeria, using a Completely Randomized Design (CRD) with three replicates. The experiment involved two treatments: control (no rabbit manure) and the application of 3 kg of rabbit dung per pot. Growth parameters such as plant height, number of branches, and number of leaves, as the number of flowers and calyces, were measured. The results demonstrated a significant positive effect of rabbit dung on the growth and yield of both Roselle varieties. The red variety (V1) produced a higher number of calyces compared to the green variety (V2), showing an increase from 8.15 to 9.00 under rabbit manure treatment. Similarly, the number of branches and leaves increased significantly in both varieties. The findings suggests that rabbit dung manure can effectively enhance the growth performance and yield of Roselle, particularly in the red variety. This study highlights the potential of rabbit dung as a sustainable organic fertilizer for Roselle cultivation, offering a practical alternative to chemical fertilizers for improving crop productivity and promoting sustainable agriculture.




CHAPTER ONE
                                                           INTRODUCTION
1.1	Background of the Study
Roselle (hibiscus sabdariffa, l. family malvaceae) is an ethnic crop that is reported to originate from north africa and southeast asia (mohammed, 2012). Roselle is primarily grown for its calyx (used for tea, jams, jellies, and other beverages) in china, india, senegal, sudan, uganda, indonesia, malaysia, mexico, and more recently in the united states in florida, california, louisiana, and kentucky. Roselle has a variety of common names such as jamaican sorrel, red sorrel, indian sorrel, rozelle, rozelle hemp, natal sorrel and rosella vernacular names include rozelle, jelly okra, lemon bush and florida cranberry (ayeni et al., 2018). 
Roselle is an annual, indeterminate, autogamous, dicotyledonous herbaceous subshrub reaching up to 2.4 m tall . h. sabdariffa var. sabdariffa has 4 races that breed true to seed: bhagalpuriensi, intermedius, albus, and ruber. Bhagalpuriensi has green and red streaked inedible calyces. intermedius and albus have yellow-green edible calyces and also produce fiber. The race ruber has edible leaves and calyces (used in drinks, wine, beverages, jams, jellies, coloring, and flavoring ingredients in europe, africa, asia, and the americas; (Villani et al., 2013, Ayeni et al., 2018). 
Roselle requires a monthly rainfall from 130-250 mm during the first three to four months of growth. Dry weather is desirable during the latter months of growth and can increase the quality of calyces and aid in post-harvest drying. roselle is highly photoperiodic seeds are usually planted 2.5 cm deep 60-100 cm between rows and 45-60 cm between plants in a row (Mara, Ayeni & Simon, 2020). 
Diseases that affect roselle include fungi, viruses, bacteria, nematodes and a number of insect pests. The leaves are also a product of commerce in some areas where traditionally its’ consumed as a leafy green vegetable or added as a condiment to other dishes in some areas in sub- sahara africa (Mataa et al., 2020; Zhen, 2016). In india, hibiscus leaves are prepared in wide variety of pickled dishes, dals and curries (Mishra et al., 2018, Ayeni et al., 2018)
Rabbit manure is one of the best manures for your organic gardens. It will increase poor soil by improving soil structure and also improving the life cycle of the beneficial microorganisms in the soil. Rabbits are very good at producing an excellent source of manure. It is rich in many nutrients and very simple to use. one doe and her offspring will produce over one ton of manure in a year. Rabbit manure is packed with nitrogen, phosphorus, potassium, and many minerals, lots of micro-nutrients, plus many other beneficial trace elements such as calcium, magnesium, boron, zinc, manganese, sulfur, copper, and cobalt just to name a few. n – p – k values – rabbit= n- 2.4 p- 1.4 k- .60, chicken=n- 1.1 p-.80  k- .50, sheep=n- .70 p- .30 k-.60, horse=n- .70 p-.30 k- .60, steer=n- .70 p-.30 k-.40, dairy cow=n- .25 p-.15 k-.25  as you can see by the nutrient values of farm manures and how they measure up and rabbit manure really shines. Rabbit manure also doesn’t smell as strong as other manures making it easy to use. nitrogen(n)- rabbit manure is higher in nitrogen than sheep, goat, pig, chicken, cow or horse manure. plants need nitrogen to produce a lush green growth. nitrogen helps plants grow greener and stronger helping the plant reach its full potential. This is great for all those quick growing salad greens great for the early growth of tomatoes, corn, and many other vegetables. phosphorus(p)- rabbit manure is also higher in phosphorus than the other manures. it helps with the transformation of solar energy to chemical energy. Which in turn helps with proper plant growth. phosphorus also helps plants to withstand stress. Phosphorus in the soil encourages more and bigger blossoms helping with flowering and fruiting also great for root growth.potassium(k)- potassium helps with fruit quality and reduction of disease plants will not grow without it. Plants use potassium as an enzyme to produce proteins and sugars. They also uses potassium to control water content more than just the awesome npk values of rabbit manure it is loaded with a host of micro-nutrients as well as organic matter that improves soil structure, drainage, and moisture retention. vegetable gardens, pastures, and flower gardens all will benefit from using rabbit manure. It helps retain soil moisture and soil structure. Rabbit manure is one of the few fertilizers that will not burn your plants when added directly to the garden and can be safely used on food plants. Grab a handful from under the hutch and use it as is, or work it into the topsoil. Rabbit manure at first glance many seem to be less powerful than commercial fertilizers but in reality they are better and healthier for your garden providing food and nourishment for your plants as well as earthworms and other beneficial animals and microorganisms in your soil. So why use chemical additives that are know to kill all soil life. Some manures have to be aged so they do not harm your garden, bunny berries can be used fresh as is. This is also a very organic way to add nutrients back to you soil .(www.riseandshinerabbitry.com/25/8/2024/10:35am)    
1.2	Statement of the Problem
Despite the recognized advantages of organic fertilizers, there is limited research specifically examining the impact of rabbit dung on different varieties of roselle. Gaining a deeper understanding of  how rabbit dung influences the growth, yield, and quality of  roselle could lead to optimized farming practices, ultimately improving crop production.


1.3	Aim of the Research
This research aims to evaluate the benefits of incorporating organic manure, particulary rabbit dung, to enhance the growth and yield of two varieties of roselle—red and green.
1.4	Objectives of the study
To investigate the effect of  rabbit dung on the growth performance of two varieties of roselle (hibiscus sabdariffa).
i. to determine the appropriate quantity of rabbit dung manure that maximizes the growth and yield components of the two roselle varieties.
ii. to assess which of the two roselle varieties (red or green) produces a higher number of flowers and calyces when rabbit dung manure is applied at a rate of  3kg per pot.
1.5	Significance of the Study
The study aims to provide valuable insights into the role of organic manure in improving the growth and yield of roselle. The findings will enable researchers to recommend suitable manure application rates to local farmers and individuals that may be interested in cultivating roselle. This could significantly contribute to enhancing agricultural productivity and sustainability.
1.6	Scope of the Study
The study will be conducted at the experimental research farm of kwara state college of education, ilorin, Nigeria. The experiment will be arranged in a completely randomized design (CRD), with the treatments comprising two roselle varieties (red and green) and rabbit  dung manure applied at a rate of 3 kg per pot.
1.7	Definition of the Relevant Terms
Effect of rabbit dung: rabbit dung, also known as rabbit dropping  manure, is a natural fertilizer used in gardening and agriculture. It is rich in essential nutrients like nitrogen, phosphorus, and potassium, making it a valuable resource for soil enrichment.
Farmyard: In agricultural terms, a farmyard refers to the area of land or farm where crops are cultivated and various farming activities are carried out. it includes the cultivated land, soil, and environmental conditions where plants are grown. 
Roselle (hibiscus sabdariffa): Roselle is a species of the hibiscus plant grown for its edible calyces, which are commonly used to make herbal teas and other beverages. Different varieties or cultivars of roselle exhibit distinct characteristics such as growth habit, yield potential, and nutritional content.
Growth Parameters: Growth parameters are measurable characteristics of plant development, including plant height, leaf area, stem diameter, and overall biomass. these indicators help in assessing the health and vigor of the plants.
Yield: Yield refers to the total production output of a crop, typically measured in terms of weight or volume of harvested produce, such as the flowers and calyces of roselle plants.
Nutrient Content: Nutrient content refers to the levels of essential elements like nitrogen (n), phosphorus (p), and potassium (k) in the soil, which are critical for plant growth and development.


CHAPTER TWO
                                           LITERATURE REVIEW 
2.0	Introduction
Roselle (Hibiscus sabdariffa L.) is a vital crop in tropical and subtropical regions, valued for its various uses (Javadzadeh, 2015). This annual, flowering plant belongs to the Malvaceae family and is cultivated mainly for its leaves, stem, seeds, and fruits. Roselle is a vegetable crop widely grown in tropical Asia, Australia, West and Central Africa, and Central America, with its origin believed to be from West Africa (Mohamad et al., 2011).The genus Roselle, part of the Malvaceae family, comprises over 300 known species used as ornamental plants (Javadzadeh, 2013). In Iran, Roselle is a relatively new crop, introduced in the early 1990s (Javadzadeh, 2017). This herbaceous sub shrub grows up to 8 ft tall, with smooth, cylindrical stems and alternate leaves that are green with reddish veins .The leaves are simple or deeply lobed, with toothed margins, and the flowers are yellow or buff with a rose or maroon eye, turning pink as they wither.The calyx, consisting of five large sepals with a collar of bracts, enlarges and becomes fleshy and juicy, encasing the velvety capsule containing kidney-shaped seeds The calyx, stems, and leaves are acid and resemble cranberries in flavor. The size of the calyx varies, but it's commonly used in preparing cold and hot beverages and as a food colorant (Maganha et al., 2010). The whole plant can be used as a beverage, or the dried calyces can be soaked or boiled in water (Mohamed et al., 2012).Roselle has medicinal properties and is locally known as "tea sour" and "tea Maki" in Iran, where it was introduced in the early 1990s (Javadzadeh, 2017). The planted area is relatively small, approximately 180 ha (Javadzadeh, 2017). The brilliant red and fleshy fruits are processed into food and beverages, pharmaceuticals, and cosmetic products (Mohamad et al., 2011). As a tetraploid species, Roselle's segregating populations require more time for purification, and its cleistogamous flowers make conventional hybridization challenging. The Roselle calyx is rich in malic acid, anthocyanins, ascorbic acid, and minerals like Ca and Fe but low in glucose (Jung et al., 2013).
Common name : Roselle, Red Sorrel, Jamaica Sorrel
Local name : Zobo (Nigeria), Sobolo (Ghana), Karkade (Egypt)
2.1	Botanical Description
 Roselle belongs to Malvaceae family. It is an erect, mostly branched,annual shrub. Stem reddish in color and up to 3.5 m tall. Leaves are dark green to red, alternate, glabrous, long petiolate, palmately divided into 3–7 lobes, with serrate margins. Flowers are red to yellow with a dark center  containing short-peduncles The flowers have both male and female organs. Seedpods are enclosed in their red, fleshy calyces which are commonly used for making food and tea.
2.2	Ecology
Roselle tolerates a warm and humid tropical and subtropical climate, and is susceptible to damage from frost. Its hardiness zone ranges from 9 to 10. Roselle can tolerate little shade and can be grown in greenhouse, but it normally grows best in field conditions under the full sunlight.
2.3	Origin and Geographical Distribution
Roselle plant is believed to have originated from Africa but is now cultivated throughout tropical and sub-tropical regions of the world. It was planted in Sudan about 6000 years ago and currently, Sudan is the major producer of Roselle in the form of Sudanese tea. It was introduced to India and South America as a vegetable in the 17th century and was domesticated in Asia for use in fibre production.Now, it is now mainly cultivated in Sudan, India, Srilanka, China, Malaysia, Thailand, Taiwan, Egypt and Mexico (Shovit Ranjan 2023)
2.4	Taxonomy 
Botanical Name: Hibiscus sabdariffa 
Kingdom: Plantae 
Subkingdom: Tracheobionta 
Superdivision: Spermatophyta 
Division: Magnoliophyta 
Class: Magnoliopsida 
Subclass: Dilleniidae 
Order: Malvales 
Family: Malvaceae 
Genus: Hibiscus
Species:  sabdariffa      (Shovit Ranjan 2023)
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 The set of white roots and a fibrous bark consists of a main root with several secondary roots (Adamou, 2013)
Stem
The stem of the roselle is woody and robust at the base. Its height varies from 0.5 to 2 m depending on the varieties and cultivation methods 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 2 m in height in fertile soils  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 The stem’s anthocyanin coloration might be a drought resistance trait.
Leaves
The glabrous leaves with a toothed edge, alternate and stipulated, are simple, entire and/or lobed depending on the variety. The veined blade of the same color as the stem shows remarkable polymorphism during its development. 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 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 7 to 10 cm long and wide. However, this size varies according to the varieties. For example, the blade can reach 9cm to 15cm long and 9cm to 20 cm wide in Senegalese varieties.(Kaka Kiari et al 2024)
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. 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 It is variable in color, depending on the variety, and the pigmentation of the calyx is concomitant with the formation of flower buds (Shovit Ranjan 2023)
Corolla
It is made up of 5 free petals 5 to 7 cm wide and of variable color depending on the variety. It has a twisted preflowering where each petal is covered and covering. The corolla opens a few hours before fertilization (Shovit Ranjan 2023)
Food Uses and Value
Many parts of roselle including seeds, leaves, fruits and roots are used in various foods. Among them, the fleshy red calyces are the most popular. They are used fresh for making wine, juice, jam, jelly, syrup. gelatin, pudding, cakes, ice cream and flavors and also dried and brewed into tea, spice, and used for butter, pies, sauces, tarts, and other desserts. The calyces possess pectin that makes a firm jelly. The young leaves and tender stems of roselle are eaten raw in salads or cooked as greens alone or in combination with other vegetables and/or with meat. They are also added to curries as seasoning. They have an acid, rhubarb-like flavor. The red calyces contain antioxidants including flavonoids, gossypetine, hibiscetine and sabdaretine. The fresh calyces are also rich in riboflavin, ascorbic acid, niacin, carotene, calcium, and iron that are nutritionally important. The seeds, are high in protein, can be roasted and ground into a powder then used in soups and sauces. The roasted seeds can be used as a coffee substitute. The young root is edible, but very fibrous ( Yadong et al 2005)
Medicinal Uses
Roselle is used in many folk medicines. It is valued for its mild laxative effect and for its ability to increase urination, attributed to two diuretic ingredients, ascorbic acid and glycolic acid. Because it contains citric acid, it is used as a cooling herb, providing relief during hot weather by increasing the flow of blood to the skin's surface and dilating the pores to cool the skin. The leaves and flowers are used as a tonic tea for digestive and kidney functions. The heated leaves are applied to cracks in the feet and on boils and ulcers to speed maturation. The calyces and seeds are diuretic, laxative and tonic. The ripe calyces, boiled in water, can be used as a drink to treat bilious attacks. A lotion made from roselle leaves is used on sores and wounds.( Yadong et al 2005)
2.5	Rabbit Dung as an Organic Fertilizer
Rabbit dung, a natural by product of rabbits, has long been used as an organic fertilizer in agriculture due to its rich composition of essential nutrients and organic matter. The practice of using rabbit dung in farming has a long history, especially in regions where traditional farming methods are prevalent. Its application goes beyond just enhancing soil fertility; it also improves soil structure, water retention, and supports a healthy microbial ecosystem. Rabbit dung is abundant in organic matter and essential nutrients such as nitrogen, phosphorus, and potassium. It also harbors beneficial microorganisms that can enhance soil health. The use of rabbit dung in agriculture is linked to better soil aeration, water retention, and nutrient availability. Additionally, rabbit dung has been shown to boost the growth and yield of various crops.
2.6	Nutrient Composition of Rabbit Dung
Rabbit dung is a valuable source of macro and micronutrients crucial for plant growth. Key components include:
Nitrogen (N): Essential for vegetative growth, nitrogen in rabbit dung is released gradually, providing a continuous supply of this nutrient to plants. It promotes healthy leaf development and overall plant vigor.
Phosphorus (P): Crucial for root development and energy transfer within the plant, phosphorus in rabbit dung helps form strong root systems and enhances flowering and fruiting.
Potassium (K): Important for water regulation, enzyme activation, and disease resistance, potassium improves the quality of fruits and flowers and enhances overall plant resilience.
Organic Matter: The high organic content in rabbit dung improves soil structure, enhances moisture retention, and fosters the growth of beneficial soil microorganisms.
Micronutrients: Rabbit dung also contains trace elements like calcium, magnesium, sulfur, and zinc, which are essential for various physiological processes in plants. (www.google.com 12am/9/9/2024)
1. Benefits of Rabbit Dung in Soil Health
Improvement of Soil Structure: Rabbit dung adds organic matter to the soil, improving soil aeration and drainage. This facilitates better root penetration and water infiltration, leading to enhanced root development and plant growth.
Enhanced Microbial Activity: Rabbit 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 crucial role in maintaining soil health and fertility.
Water Retention: The organic matter in rabbit dung improves the soil's ability to retain moisture, which is particularly beneficial in arid or semi-arid regions where water availability is limited.
Sustainable Nutrient Release: Unlike chemical fertilizers that can lead to nutrient leaching and soil degradation, rabbit dung releases nutrients slowly, ensuring a steady supply over time. This reduces the risk of nutrient runoff and environmental pollution.
2. Impact of Rabbit Dung on Crop Growth and Yield
The application of rabbit dung has been shown to positively affect crop growth and yield across various studies:
Enhanced Germination and Early Growth: Studies indicate that seeds sown in soil amended with rabbit dung have higher germination rates and better early growth compared to those in non-amended soils. This is due to the improved soil conditions and nutrient availability provided by rabbit dung
Increased Biomass and Yield: The slow and steady release of nutrients from rabbit dung supports continuous growth throughout the crop cycle. Crops grown in rabbit dung-amended soils generally exhibit greater biomass and higher yields. For example, in the case of Hibiscus sabdariffa, rabbit dung can potentially enhance calyx yield, which is the economically valuable part of the plant.
Improved Crop Quality: The use of rabbit dung not only increases yield but also improves the quality of the produce. For Hibiscus sabdariffa, this could result in larger, more vibrant calyces with higher concentrations of beneficial phytochemicals.
Rabbit dung, as an organic fertilizer, contributes to the ecological balance by replenishing soil nutrients that are removed during crop harvests. The theory highlights the synergy between organic fertilization and soil microbial activity, where the decomposition of rabbit dung by soil microorganisms leads to the mineralization of nutrients, making them available for plant uptake. In the context of Hibiscus sabdariffa, the application of rabbit dung supports the plant's nutrient requirements, enhances soil biodiversity, and promotes a healthy and productive agricultural ecosystem.(www.sciencenet.com.2pm 9/9/2024) 
Comparative study on the use of organic manures and inorganic fertilizers in roselle cultivation as reported by Haruna et al 2011. The application of 60kg/ha of nitrogen fertilizer and 5t/ha of poultry manure significantly increased the yield and profitability of roselle. however, the yield and profitability were highest with the application of 60kg/ha of nitrogen, there was no significant difference in the yield and profitability of roselle for the two treatments
(Maunde et al. 2012) conducted an experiment between  during 2005, 2007 wet seasons at the experimental farm of the institute of agricultural research, samaru (11o 11′n, 07o 38′e, 686m above sea level to study the effect of N, P and farmyard manure rates on dry matter (DM) accumulation and uptake of cations by roselle in the northern guinea savanna Agro-ecological zone of Nigeria. The experiment consisted of three levels of N (0, 60 and 120 kg N Ha-1) in the form of urea, three levels of P (0, 13.2 and 26.4 kg per ha-1) in the form of single super phosphate (SSP) and  three levels of FYM (0, 5 and 10 t ha-1). A total of twenty seven treatments were laid out in a split plot design with three replications. The factorial combinations of N and P were assigned to the main plots, while the FYM was allocated to the sub-plots. the result showed that application of 60 kg N and 5 tons of FYM ha-1 recorded significant increase in  dry matter accumulation in Roselle, while applied P had no significant effect on DM production. Combined application of 120 kg n ha-1 with 5 t fym ha-1 was optimum for DM  production in roselle. N application reduced K and Mg content but increased the uptake of the nutrients. Similarly (FYM) reduced K and Ca content of shoots, while the uptake of these nutrients was increased by manure application. Phosporus(P)  application increased Potassium(K) and Magnesium(Mg) but reduced Calcium (Ca)contents of shoots. Further trial of N application at higher rates is recommended in the study area. An assessment of rabbit dung as an organic fertilizer in the cultivation of roselle conducted by Ijoyah and unah (2009) focusing on the application of rabbit dung as an organic fertilizer in the cultivation of two varieties of Hibiscus Sabdariffa.The study reported that the application of rabbit dung at different rates significantly influenced the growth parameters, yield, and quality of Roselle and rabbit dung's  serve as a sustainable alternative to chemical fertilizers. 
















CHAPTER THREE
                                         METHODS AND MATERIALS
3.0 	Description of the study site 
3.1	Experimental site.
This study investigated the effect of topsoil mixed with rabbit dung (rabbit dropping) on the growth of Roselle (Hibiscus sabdariffa) at the Experimental Research Farm of Kwara State College of Education, Ilorin. The experiment employed a Complete Randomized Design (CRD) with three replicates.
3.2	Materials and Equipment
i. Roselle seeds obtained from the University of Ilorin's Agronomy Department.
ii. Organic manure (Rabbit dung) collected from kwara state college of education poulty.
iii. Plastic pots measuring of  20 litres in size were purchased from the market. 
iv. Weighing scale (Camry).
v. Meter rule.
vi. Watering can (20L).
vii. Soil sieve of 2mm mesh.
3.3	Treatments
i. Rabbit dung manure (3kg) mixed with 40kg topsoil
ii. Control (40kg topsoil)
iii. Insecticide – Jubaili (final force) A.I Acephate 75%  and (sheild) 20 EC-(200gm of( A.I) chloropyriphos).

3.4	Land preparation 
The land was cleared of debris and stones by using cutlass and hoe to make a clean clearing of the experimental site. Soil of the cleared area was seived by using a seive  of  2mm mesh diameter to remove large stones and pebbles. The seived soil particle was kept aside before filling the pots. 12 buckets  of 20litre size, were drilled at the bottom to enable drainage of excess water. The pot 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 5kg  rabbit manure per pot: and V1 is variety 1  while  V2 is variety 2 . The treatment combination were V1T1, V1T2, V2T1,V2T2.,V1 (Green varieties)  with (control no application (T1) and also cowdung (T2) likewise(Red varietes) (V2) 
3.5	Pot filling
 This activities was carried out by filling the pots with seived soil, those that contained treatments were  filled with 40kg soil mixed with 3kg 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 seeds floated.Four (4) seeds were planted per pot, which gave a total number 48 stands of plants.        . 



3.7	Cultural practices
Other cultural practice that were carried out included, hand weeding  and use of herbicide, watering, supplying.   
 3.8	Data Collection  
This was carried out on germination, emergence rate, number of leaves per plant, number of branches per  plant, number of flowers produced per plant. 
i. Emergence rate was observed at four  (4) days after planting.
ii. Number of leaves per plant was counted manually at two (2) weeks interval.
iii. Number branches per plant was counted manually at two (2) weeks interval.
iv. Number of flowers or calyces were also counted manually.
3.9	Data Analysis
The data collected were analysed used T-test method of Data analsis.









CHAPTER FOUR
  RESULTS AND DISCUSSION 
Table: 1
Effect of rabbit manure on plant height of two varieties of Roselle.
	
	                V1
	                 V2

	CONTROL/T1
	  11.57
	    12.81

	RABBIT MANURE/3KG/T2
	              12.81
	                12.55

	CRITICAL VALUE
	               0.006
	                 0.600


                                                                       S                                                     S
 From table 1, The mean value of plant height for V1(Green) was significant.this variety had a higher plant height of 12.81cm when Rabbit dung was added at 3kg per pots,compared to the control where plant height was recorded as 11.5cm.The critical value for the two varieties were higher than the 0.05% probability   .
Table: 2
Effect of rabbit manure on Number of  branches of two varieties of Roselle. 
	
	               V1
	                 V2

	CONTROL/T1
	 3.91
	   3.87

	RABBIT MANURE/3KG/T2
	             4.09
	               4.17

	CRITICAL VALUE
	             0.385
	               0.289


                                                                     S                                                      S
Explanation From table 2, 
The mean value of  number of  branches for V1(Green)  was significant.this variety had a higher number of branches  4.09 when Rabbit dung was added at 3kg per pots,compared to the control where number of  branches was recorded as 3.91. similar result was obtain for variety two (Red) .However  these two varieties were significantly different at value of  0.385 and 0.289 ,which was higher than the 0.05% probability   .
Table: 3
Effect of rabbit manure on Number of  leaves of two varieties of Roselle. 
	
	             V1
	               V2

	CONTROL/T1
	          38.72
	40.56

	RABBIT MANURE/3KG/T2
	          42.95
	            40.21

	CRITICAL VALUE
	          0.012
	            0.884


                                                                  S                                                        S
From the table above ,the value for both varieties on number of  leaves produced are significantly different.The number of  leaves produced for V1( green variety)  when 3kg manure was added was recorded at 42.95,while control was recorded as 38.72,For variety 2 (RED) highest number of  leaves  40.21 was recorded at 3kg application of rabbit manure while highest value  40.56  was recorded  at control level.however these two values was significantly different at a critical value of  0.12 and 0.884,which was higher than critical value of 0.005 level 
Table: 4
 The effect of rabbit manure in number of calyx of two varieties of Roselle.
	
	              V1
	              V2

	CONTROL/NO APPLICATION /T1
	8.15
	6.51

	RABBIT MANURE/3kg/T2 
	            9.00
	            8.26

	CRITICAL VALUE
	            0.735
	            0.069


                                                                     S                                                  S
Explanation  From the table above ,
The mean value of number of calyx for V1 Was significant. This variety had higher number of calyces of (8.26) when rabbit manure was added at 3kg per pot,compare to the control where number of calyx was recorded as 6.51.The  critical value for the two varirties were higher than 0.005% probability.








CHAPTER FIVE
 SUMMARY, CONCLUSION AND RECOMMENDATION
  5.1  Summary
The research study explores the use of rabbit dung as an organic manure to enhance the growth and yield of two varieties of Roselle (Hibiscus sabdariffa), an important crop cultivated for its edible calyces, which are widely used in teas, jams, and other beverages. Roselle, originating from North Africa and Southeast Asia, is grown in several countries for its economic and nutritional value. The experiment was carried out at the Experimental Research Farm of Kwara State College of Education, Ilorin, Nigeria, using a Completely Randomized Design (CRD) to compare the effects of rabbit dung manure on red and green Roselle varieties.
 

5.2  CONCLUSION
In conclusion, this study on the use of rabbit dung manure for Roselle cultivation not only fills a critical research gap but also has the potential to inform local farmers about sustainable manure application practices. The findings are expected to contribute to increased agricultural productivity and sustainability, particularly in regions where organic farming is being promoted as a means of improving soil health and crop yields.
To investigate the effect of rabbit dung on the growth performance of two varieties of Roselle (Hibiscus sabdariffa). Based on the findings, rabbit dung manure positively influenced the growth performance of both Roselle varieties (V1 and V2), as observed in parameters such as plant height, number of branches, and number of leaves. The significant increase in plant height for both varieties (with the critical value exceeding 0.005) indicates that rabbit manure enhances vegetative growth. Similarly, the number of branches and leaves showed substantial improvement, suggesting that the application of rabbit dung promotes healthy and robust plant growth. The application of rabbit dung significantly improves the growth performance of Roselle, particularly in terms of plant height, number of branches, and number of leaves.
 5.3 Recommendation
Farmers and agricultural stakeholders should promote the use of rabbit dung as a sustainable, nutrient-rich organic fertilizer for Roselle cultivation. Applying 3kg per pot is recommended for optimal results, and the red variety of Roselle is particularly suited for achieving higher yields when treated with rabbit manure. Encouraging the use of rabbit dung can contribute to more sustainable farming practices, better soil health, and increased agricultural productivity.
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