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ABSTRACT

This research was carried out to study the comparative morphophysiological characteristics of three selected members of the Cucurbitaceae family Cucumis sativus (cucumber), Citrullus lanatus (watermelon), and Cucumis melo (melon). The study aimed to examine and compare their morphological features, including stem, leaf, flower, fruit, and seed structures, in order to highlight both the distinguishing and unifying characteristics among the three species. The experiment was conducted using 21 buckets, with seven buckets assigned to each species. Sand and manure were thoroughly mixed to provide a nutrient-rich growth medium, and three seeds of each species were planted per bucket. Regular watering and maintenance were ensured to promote healthy seedling establishment and uniform growth. Morphological observations were recorded at different growth stages. Results revealed that all three species possessed angular stems, though they differed in surface indumentum watermelon exhibited densely pubescent stems, cucumber moderately pubescent, and melon coarsely pubescent. In terms of leaf morphology, all had simple, alternate leaves, but variation occurred in the number of lobesfive in cucumber and watermelon, and three in melon. Flowers in all species were yellow with green sepals, though bract size differed among them. Fruit morphology also varied considerably: watermelon fruits were oblong to round, cucumber fruits cylindrical and elongated, while melon fruits were spherical to oval. Seeds in all species were flat, though size differences were observed. The study concludes that while the selected cucurbit species share several fundamental structural features typical of the Cucurbitaceae family, distinct morphological differences exist that can aid in their taxonomic identification. These findings provide valuable baseline data for further research on the systematics, adaptation, and crop improvement of cucurbits, especially under local agro-ecological conditions.








38

CHAPTER ONE
1.0	INTRODUCTION
1.1 Background of the Study
The Cucurbitaceae family, also known as the gourd family, comprises a wide variety of economically and nutritionally important plant species. This botanical family includes crops like pumpkins, squashes, cucumbers, and melons, which are cultivated worldwide for their edible fruits and seeds. Due to their diverse uses in food, agriculture, and traditional medicine, Cucurbitaceae species play a significant role in global food systems and local economies(Schaefer, and Renner, 2011).  The diversity within the Cucurbitaceae family is vast, with species adapting to different climates and agricultural practices. These plants are primarily herbaceous vines, although some are shrubs or trees, and they often exhibit fast growth and high productivity under optimal conditions. The family plays a crucial role in global agriculture, especially in tropical and subtropical regions, where many species serve as staple vegetables and fruits. Their broad range of uses—from culinary and medicinal to ornamental—further highlights their significance. Despite this, their sensitivity to pests, diseases, and changing climatic factors presents ongoing challenges in cultivation, which morpho-physiological research can help to address.
The Cucurbitaceae family exhibits considerable diversity in both morphological and physiological traits, which are strongly influenced by environmental factors such as climate, soil composition, and agronomic practices. A detailed understanding of these morpho-physiological characteristics is essential for advancing crop improvement efforts, particularly in enhancing stress tolerance, yield potential, and resource-use efficiency. Key traits like leaf area index, photosynthetic capacity, and fruit development patterns contribute significantly to plant vigor and market quality. Comparative analysis of these traits across species provides insight into their adaptive strategies and identifies genotypes with superior efficiency in utilizing water, light, and nutrients a necessity in the face of increasing climatic variability. Additionally, physiological parameters such as chlorophyll concentration and stomatal conductance serve as crucial indicators of plant health and environmental adaptability (Liu et al., 2020). The Cucurbitaceae family consists of more than 900 species, including economically and nutritionally significant crops such as Cucumis sativus (cucumber), Citrullus lanatus (watermelon), and Cucumis melo (Melo). These species are extensively cultivated worldwide and contribute essential vitamins, minerals, and phytonutrients to human diets. Given their global significance, a deeper understanding of their morpho-physiological characteristics is crucial for enhancing productivity and resilience. Notably, local adaptation across various environments has led to considerable intraspecific and interspecific variability in traits such as growth form, fruit quality, and stress tolerance. Leveraging this variability through scientific investigation can aid in optimizing cultivation strategies across diverse agro-ecological zones (Paris, 2016). 
1.2 Statement of the Research  Problem
Despite the economic and nutritional importance of the Cucurbitaceae family, there is limited comparative research on the morpho-physiological characteristics of its members. This knowledge gap hinders the development of effective breeding programs and cultivation practices tailored to specific species. Without a thorough understanding of these characteristics, it's challenging to maximize the potential of these crops. Many studies have focused on individual species in isolation, with little effort made to draw parallels between them under controlled and field conditions. Consequently, the opportunity to harness interspecific variations and apply them across cultivation systems remains underutilized. Additionally, in regions where agricultural extension services are limited, farmers may lack access to species or varieties with superior traits due to insufficient data to guide selection.
1.3 Justification of the Study
Conducting comparative morpho-physiological studies of selected Cucurbitaceae species can provide valuable information for plant breeders, farmers, and researchers. This knowledge can be used to improve crop yields, enhance disease resistance, and develop more efficient cultivation practices. Given the global importance of these crops, any advancement in their cultivation and breeding can have significant impacts on food security and economic stability. The insights obtained from such studies may also help in mitigating the adverse effects of climate change by identifying species with higher tolerance to abiotic stresses such as drought or salinity. Furthermore, morpho-physiological data can support precision agriculture initiatives, where tailored inputs and practices are based on specific crop needs and growth behaviors. The development of region-specific cultivation guidelines based on scientifically verified traits would significantly improve overall crop performance.
1.4 Aim and Objective of the Study
The aim of this research is to characterize the morphlogical  diversity among selected Cucurbitaceae species in order to identify traits associated with species for identification 
i.  Evaluate stem morphology of selected members curcubitacea family 
ii.  Assess the leaves morphology of selected members of curcubitacea family 
iii.  evaluate fruit and flowers character of selected members of curcubitacea family 





CHAPTER TWO
2.0	                                           LITERATURE REVIEW
 2.1 Botany and Taxonomy of Cucurbits 
The family Cucurbitaceae, commonly known as the gourd family, represents one of the most morphologically diverse and economically important families of flowering plants within the order Cucurbitales. It comprises approximately 120 genera and 900–950 species, distributed primarily across tropical and subtropical regions of the world, with notable centers of diversity in Africa, Asia, and the Americas (Biswas et al., 2019; Singh and Sarkar, 2020). Members of this family include several vital food and cash crops such as Cucumis sativus (cucumber), Cucumis melo (melon), Citrullus lanatus (watermelon), Cucurbita pepo (pumpkin), Lagenaria siceraria (bottle gourd), Luffa cylindrica (sponge gourd), and Momordica charantia (bitter gourd) (Chomicki and Renner, 2017). In addition to their nutritional value, cucurbits also hold cultural, medicinal, and ornamental significance, making them integral to agricultural economies worldwide (Kumar et al., 2019). 
2.1.1 General Botanical Characteristics 
Botanically, cucurbits are annual or perennial climbing herbs, although a few species exhibit prostrate or shrubby growth forms, depending on ecological conditions and genetic makeup (Oyeleke et al., 2021). The stems are typically angular, hollow, and covered with fine hairs (trichomes) that provide both mechanical protection and water retention. These hairs reduce transpiration and discourage herbivory by insects. The presence of branched tendrils arising from the leaf axils is a key diagnostic feature of the family. These tendrils are modified axillary shoots that provide climbing ability and mechanical support, allowing cucurbits to extend over large areas while minimizing the need for rigid supporting tissues (Kumar et al., 2019) The root system of cucurbits is generally a well-developed taproot, though it may become fibrous with secondary roots. In drought-tolerant species such as Cucurbita maxima and Lagenaria siceraria, the roots may swell and function as temporary storage organs, accumulating water and carbohydrates for survival during periods of low rainfall (Oyeleke et al., 2021; Ahmed et al., 2019). This adaptive mechanism contributes to the plant’s resilience in semi-arid and tropical environments, making it suitable for diverse agricultural systems. The leaves are alternate, simple, and palmately lobed, displaying significant variation in size, margin, and texture across genera. Most leaves are large, with rough, hairy surfaces due to stiff trichomes, which minimize water loss through transpiration and provide protection against insect attack (Abdullahi and Sani, 2018). The lamina is generally broad and reticulately veined, without stipules. Cucurbita species often have circular leaves with shallow lobes, while Momordica species possess deeply lobed leaves that exude a characteristic bitter odor when crushed—an adaptation linked to the production of cucurbitacins, potent secondary metabolites with anti-herbivore and medicinal properties (Singh et al., 2019; ).Leaf adaptations such as degree of lobation, pubescence, and surface texture influence photosynthetic capacity and thermoregulation. Plants in drier environments tend to exhibit higher trichome density and thicker cuticles to reduce evapotranspiration. Moreover, the broad  lamina and lobed design enable efficient light interception and promote cooling via transpiration, thereby optimizing photosynthesis in fluctuating temperature conditions (Eze and Aliyu, 2022). 
2.1.2 Floral Morphology and Reproductive Biology 
Members of the Cucurbitaceae family bear unisexual flowers, making most species monoecious (having separate male and female flowers on the same plant), while some, like Momordica dioica, are dioecious, producing male and female flowers on separate plants (Okonkwo and Abdulraheem, 2021). Flowers are usually large, bright yellow or orange, and often showy—traits that attract pollinators such as bees, beetles, and other insects. Each flower typically has a calyx of five sepals and a corolla of five fused petals, forming a bell- or funnel-shaped structure (Rahman et al., 2020). The androecium (male reproductive structure) consists of five stamens, which may be free or fused in pairs, depending on the species, and the anthers are often coiled or twisted. The gynoecium (female reproductive structure) is inferior, comprising three fused carpels that form a trilocular ovary with parietal placentation, meaning the ovules are attached to the ovary wall rather than the central axis (Zhao et al., 2020).  Pollination is primarily entomophilous (insect-mediated). Bees play a particularly important role in cross-pollination, ensuring high genetic variability within and among species. The timing of male and female flower opening is often regulated by environmental factors such as temperature, light intensity, and humidity, which influence pollinator activity and reproductive success (Kumar et al., 2019; Okonkwo and Abdulraheem, 2021). Environmental conditions like nitrogen availability and ethylene concentration also determine whether plants express monoecy or dioecy (Singh et al., 2019). 
2.1.3 Fruit and Seed Characteristics 
The fruit of cucurbits, known as a pepo, is a specialized berry-like structure characterized by a hard, leathery rind (pericarp) and a fleshy inner mesocarp. Fruit shapes range from elongated cylindrical forms in Cucumis sativus to spherical or oval forms in Citrullus lanatus and bottle-shaped fruits in Lagenaria siceraria (Onwueme et al., 2020). Color variation in fruits—from green to yellow, orange, or mottled patterns—results from differences in chlorophyll and carotenoid pigment concentrations (Eze and Aliyu, 2022). The fruit size and morphology often determine the economic value of the crop. For instance, elongated cucumbers are preferred in commercial production due to their market appeal and suitability for slicing, while watermelons are cultivated for their juicy red flesh rich in lycopene, an antioxidant compound (Ahmed et al., 2019). Cucurbit seeds are generally flat, smooth, and non-endospermic, with two large cotyledons that store essential nutrients such as oils and proteins required for early germination and seedling growth (Nwachukwu and Edeoga, 2019). Seed shape and size vary across species and are taxonomically significant for classification and identification. For example, Citrullus lanatus has relatively larger, oblong seeds compared to Cucumis sativus, which has smaller and more pointed seeds (Biswas et al., 2019). 
2.1.4 Taxonomy and Phylogenetic Relationships 
The Cucurbitaceae family is classified as follows: 
Kingdom: Plantae 
Division: Magnoliophyta (Angiosperms) 
Class: Magnoliopsida (Dicotyledons) 
Order: Cucurbitales 
Family: Cucurbitaceae 
Molecular phylogenetic analyses have shown that Cucurbitaceae is a monophyletic family, sharing a common ancestor that diverged from related families during the Late Cretaceous period (Renner and Schaefer, 2017). The family’s evolutionary history is marked by repeated episodes of adaptive radiation in response to ecological opportunities and pollinator diversity. DNA-based classification using chloroplast and nuclear genome markers has clarified relationships among major genera such as Cucumis, Citrullus, and Luffa, refining traditional taxonomy (Zhao et al., 2020). Phylogenomic studies suggest that Cucumis melo and Cucumis sativus diverged early within the genus, accounting for their distinct differences in fruit morphology, aroma, and reproductive behavior (Jadhav et al., 2018). Likewise, the genus Cucurbita is thought to have diversified independently in the Americas, while Cucumis and Citrullus lineages originated in Africa, later spreading to Asia through human domestication and trade routes (Schaefer et al., 2020). Morphological traits such as tendril structure, leaf venation, and seed shape have evolved multiple times within the family, reflecting convergent evolution driven by similar ecological pressures like climbing habitat and drought adaptation (Yusuff et al., 2020; Eze and Aliyu, 2022). 
2.1.5 Geographical Distribution and Ecological Adaptations 
Cucurbits are widely distributed in tropical and subtropical zones, but human cultivation and breeding have enabled their expansion into temperate regions. Africa serves as a major center of origin for genera such as Citrullus, Lagenaria, and Momordica, while Asia represents a hotspot for Cucumis and Trichosanthes diversity (Odeyemi and Adedoyin, 2018). In Nigeria and other parts of West Africa, cucurbits such as Egusi melon (Citrullus colocynthis) and bottle gourd (Lagenaria siceraria) are not only food staples but also important sources of seed oil and animal feed (Abdullahi and Sani, 2018; Ahmed et al., 2019). These plants grow best in warm, well-drained sandy loam soils with moderate rainfall. Although cucurbits have shallow root systems, they are efficient at absorbing surface moisture after  rainfall, which aids their survival in semi-arid zones (Oyeleke et al., 2021). Their vining habit allows them to sprawl across the ground or climb structures, thereby maximizing exposure to sunlight and improving photosynthetic productivity. Ecologically, cucurbits provide food and habitat for a wide range of organisms. Their nectar and pollen attract bees, while their fleshy fruits are consumed by birds and mammals, facilitating seed dispersal (Rahman et al., 2020). Wild relatives of cultivated cucurbits play a vital role as genetic reservoirs in breeding programs aimed at enhancing traits such as drought tolerance, pest resistance, and fruit quality (Yusuff et al., 2020; Eze and Aliyu, 2022). Their adaptability and ecological versatility make cucurbits one of the most agriculturally valuable plant families in tropical ecosystems. 
2.2 Diversity and Distribution of Cucurbits 
The family Cucurbitaceae exhibits remarkable species diversity and a wide ecological range, making it one of the most varied families among the flowering plants. With over 120 genera and approximately 900 species, cucurbits are distributed across tropical, subtropical, and temperate regions of the world, occupying habitats that range from rainforests to semi-arid grasslands (Kumar and Mishra, 2020). The highest concentration of species diversity is found in Africa and Asia, where both wild and cultivated species coexist and contribute to regional food systems. Africa, in particular, is regarded as the evolutionary center of several genera such as Cucumis, Lagenaria, and Citrullus, which display great morphological and genetic variation (Abdullahi et al., 2022). In contrast, genera like Cucurbita and Sicyos originated and diversified in the Americas, reflecting the global spread and adaptation of the family (Singh et al., 2021). 
The diversity of cucurbits is closely linked to their adaptation to a wide range of ecological and climatic conditions. Many species thrive in tropical lowlands with high humidity, while others have evolved tolerance to dry and marginal environments. This adaptability is supported by their climbing or trailing habit, rapid vegetative growth, and shallow but extensive root systems that allow efficient water and nutrient uptake (Yadav et al., 2021). For instance, Citrullus lanatus (watermelon) and Cucumis melo (melon) can grow successfully under semi-arid conditions, while Luffa aegyptiaca and Momordica charantia prefer more humid regions. Such ecological plasticity has contributed to their successful domestication and cultivation across diverse agro-climatic zones (Patil et al., 2020). 
In Africa and Asia, cucurbits are essential components of both traditional and modern agricultural systems. Nigeria, for example, hosts a rich diversity of indigenous cucurbits such as Lagenaria siceraria, Citrullus colocynthis, and Momordica charantia, which are cultivated for their fruits, seeds, or leaves (Oloyede et al., 2021). These species play important roles in rural nutrition, medicine, and income generation. The distribution pattern of these crops in Africa reflects a long history of domestication and cultural preference, with many species still maintained in home gardens or small farms. In South and Southeast Asia, species like Cucumis  sativus (cucumber) and Luffa cylindrica (sponge gourd) have been domesticated for centuries and are now among the most consumed vegetables (Achu et al., 2020).  Globally, the distribution of cucurbits has expanded through trade, migration, and agricultural exchange. Cultivated cucurbits now grow on every continent except Antarctica. Regions with warm climates and well-drained soils favor their growth, and they are often intercropped with cereals or legumes to optimize land use (Singh et al., 2021). Recent molecular studies have revealed significant genetic diversity within cultivated populations, particularly in Cucumis and Citrullus, suggesting multiple domestication events and ongoing gene flow between wild and cultivated forms (Abdullahi et al., 2022). This genetic variation is valuable for breeding programs aimed at improving yield, disease resistance, and environmental tolerance (Patil et al., 2020). 
Environmental factors such as temperature, rainfall, and soil fertility significantly influence the distribution and productivity of cucurbits. Most species prefer tropical to subtropical climates with mean temperatures between 25°C and 30°C, though some, like Cucurbita maxima, tolerate cooler regions (Yadav et al., 2021). Optimal growth requires sandy loam soils rich in organic matter, but cucurbits can adapt to a range of soil types with proper management. Their shallow root systems enable quick establishment after rainfall, making them suitable for seasonal cultivation in regions with short wet periods (Oloyede et al., 2021).  The global spread and genetic diversity of cucurbits underscore their ecological flexibility and evolutionary success. Modern agricultural practices, seed exchange, and crossbreeding have enhanced the genetic pool and adaptability of cultivated varieties. As noted by Abdullahi et al. (2022), maintaining this diversity is essential for food security, as it provides a genetic reservoir for developing improved varieties capable of withstanding climate change and pest pressures. The wide distribution of cucurbits therefore represents both an agricultural resource and a conservation priority for future sustainability. 
2.3 Morphology of Cucurbits 
Members of the family Cucurbitaceae exhibit remarkable morphological diversity, although they share a common structural pattern that distinguishes them from other plant families. Cucurbits are mostly herbaceous climbers or trailers with weak, fleshy, and often angular stems that possess tendrils, which assist in climbing or support. The stems are typically ridged and may be pubescent or glabrous depending on the species. According to Singh et al. (2021), this angular stem morphology contributes to mechanical flexibility, allowing the plant to spread and climb over supports in its natural habitat. The indumentum (hair covering) varies from dense to coarse, playing important ecological roles such as reducing water loss and protecting against insect pests (Kumar and Mishra, 2020). 
The leaves of cucurbits are generally simple, alternate, and palmately lobed, though the number and depth of lobes vary among species. For example, Citrullus lanatus and Cucumis sativus often have five lobes, while Cucumis melo may have three or less, depending on variety. The petioles are usually long and flexible, allowing the large leaves to orient toward sunlight efficiently (Patil et al., 2020). Leaf surfaces are often hairy, contributing to reduced transpiration and increased resistance to pathogens. The phyllotaxy is alternate, and leaf apices are typically acuminate, promoting water runoff and preventing fungal infection. These morphological adaptations are essential for survival in both humid and semi-arid environments (Achu et al., 2020). Tendrils are one of the most distinctive features of cucurbits. They are usually simple or branched, arising opposite the leaves, and function as climbing organs that allow the plant to anchor itself to nearby supports. The morphology of tendrils can vary even within the same genus, a feature that provides important taxonomic cues (Yadav et al., 2021). For instance, Cucumis sativus produces simple tendrils, while Cucumis melo may have more complex or branched tendrils. This variation reflects both genetic differentiation and environmental influence on plant architecture (Oloyede et al., 2021). 
Flowers in cucurbits are typically unisexual and borne singly or in clusters in the axils of leaves. The plants may be monoecious or dioecious, with both male and female flowers exhibiting actinomorphic symmetry. The calyx is composed of five sepals, and the corolla has five yellow petals fused at the base, forming a tubular structure (Abdullahi et al., 2022). Staminate (male) flowers possess three to five stamens that are often twisted, while pistillate (female) flowers have an inferior ovary with three carpels. Bracts may be present or absent, and their size and form vary among species, which can serve as taxonomic indicators (Singh et al., 2021). Pollination is predominantly entomophilous (by insects), particularly bees, which are attracted by the bright yellow petals and nectar.  Fruits of cucurbits are characteristically pepos — specialized berries with a hard rind and fleshy mesocarp — a feature that defines the family (Kumar and Mishra, 2020). The fruits show a wide range of shapes and sizes: oblong or round in Citrullus lanatus, cylindrical in Cucumis sativus, and oval in Cucumis melo. The outer rind color is usually green with patterns or stripes, while the inner flesh may be red, yellow, or white depending on species and cultivar (Patil et al., 2020). Fruit morphology is strongly influenced by domestication, breeding, and environmental factors. Traits such as size, rind hardness, and color have been selectively enhanced in cultivated species to improve consumer appeal and storage potential (Yadav et al., 2021). Seeds of cucurbits are generally flat, ovate, and smooth, enclosed within the fleshy pulp of the fruit. Their color varies from white to brown depending on maturity and species. Seed size correlates with fruit size, and the flattened shape promotes efficient germination and seedling emergence (Achu et al., 2020). The testa (seed coat) is hard, providing protection against desiccation and insect damage. Seed morphology has also been a useful trait in distinguishing between closely related species and varieties (Abdullahi et al., 2022). 
Overall, the morphology of cucurbits demonstrates a balance between adaptation and specialization. Their structural features — angular stems, tendrils, large lobed leaves, unisexual flowers, and fleshy fruits — are key adaptations that support their climbing habit, reproductive success, and survival in varied ecological zones. Morphological traits have continued to play a vital role in the taxonomy, identification, and breeding of cucurbit species, especially in developing improved varieties for agricultural and economic purposes (Singh et al., 2021; Oloyede et al., 2021). 
2.4 Economic Importance of Cucurbits 
Cucurbits are among the most economically valuable plant families globally, providing food, nutrition, medicinal compounds, and industrial raw materials. They constitute essential vegetable crops widely cultivated in tropical, subtropical, and temperate regions for both local consumption and export (Adewale et al., 2018). Members such as Citrullus lanatus (watermelon), Cucumis sativus (cucumber), and Cucumis melo (melon) contribute significantly to household nutrition and national economies. Their cultivation supports millions of farmers, particularly in developing countries, where they serve as both food and cash crops (Nwofia et al., 2017). Nutritionally, cucurbits are rich in water, vitamins, minerals, and phytonutrients that support human health. For example, watermelon and melon are excellent sources of vitamin C, lycopene, and β-carotene, which possess antioxidant properties that help reduce the risk of chronic diseases such as cardiovascular disorders and certain cancers (Oloyede et al., 2019). Cucumber, on the other hand, is valued for its high water content, dietary fiber, and micronutrients that aid digestion and hydration (Adewale et al., 2018). Seeds of many cucurbit species also provide edible oils and proteins of high nutritional quality, making them valuable in food and pharmaceutical industries.		     Cucurbits play a vital role in traditional medicine across various cultures. Extracts from Momordica charantia (bitter melon), Cucumis sativus, and Lagenaria siceraria (bottle gourd) are used to treat ailments such as diabetes, hypertension, and gastrointestinal disorders (Adebisi et al., 2019). The bioactive compounds present in these species, including flavonoids, alkaloids, and saponins, have been reported to possess antimicrobial, anti-inflammatory, and antioxidant effects (Nwofia et al., 2017). In addition, cucurbit seed oils are utilized in skincare and cosmetic formulations due to their moisturizing and healing properties (Oloyede et al., 2019). 
Economically, cucurbit crops are important sources of income for smallholder and commercial farmers. They have short growing cycles, making them suitable for multiple cropping systems and off-season cultivation under irrigation (Adewale et al., 2018). Watermelon and cucumber are particularly profitable in both local and export markets due to high consumer demand and their suitability for transport and storage. Melon seeds, especially Citrullus colocynthis and Cucumeropsis mannii, are widely used in West Africa for making soup thickeners and condiments, adding cultural and commercial value to the family (Nwofia et al., 2017). Industrial applications of cucurbits are also expanding. The fibrous residue of Luffa cylindrica (sponge gourd) is used as a natural bio-sponge and filter material, while seed oils are used in biodiesel production and pharmaceutical preparations (Adebisi et al., 2019). In addition, cucurbit  peels and seeds are increasingly utilized in sustainable agriculture as organic manure and feed supplements for livestock due to their high nutrient content (Oloyede et al., 2019). Beyond their nutritional and economic roles, cucurbits contribute to biodiversity conservation and food security. 
Their adaptability to various soil types and climates makes them suitable for cultivation in regions prone to climate variability. According to Adewale et al. (2018), integrating improved cucurbit varieties into agricultural systems can enhance resilience, improve farmers’ livelihoods, and contribute to sustainable food production. The continuous domestication and breeding of cucurbits have led to the development of cultivars with improved yield, disease resistance, and fruit quality, which are critical for global food sustainability (Adebisi et al., 2019). 
In summary, cucurbits are multipurpose crops of high economic, nutritional, and medicinal value. Their cultivation not only provides food and income but also contributes to rural development, employment, and industrial growth. The family’s wide adaptability and diverse uses underscore its importance in meeting the nutritional and economic demands of growing populations worldwide (Nwofia et al., 2017; Oloyede et al., 2019).






CHAPTER THREE
3.0	MATERIALS AND METHODS
This chapter outlines the experimental design, materials, and procedures to achieve the project’s objectives. It ensures reproducibility and provides a clear methodology for comparing morphological and physiological traits, identifying breeding traits, and developing a database.
3.1 Experiment Site
The experiments were firstly conducted at the Physiology Laboratory, and later moved to Biological garden of the Department of Biology, Usmanu Danfodiyo University sokoto during the growing season of July-August, 2025 The site had a normal temperate climate with average temperature of 25°C and annual rainfall of 800 mm. Field experiments were supplemented with controlled greenhouse studies to standardize environmental conditions.
 3.2 Plant Materials
Three Cucurbitaceae species were selected:; cucumber (Cucumis sativus) water melon (Citrullus lanatus) and melon (Cucumis melo). Seeds were sourced from Sokoto market and brought to Herbarium for identification. These species were chosen for their economic importance and diverse ecological adaptations.
3.3 Seedling Establishment
Seedling establishment was carried out using twenty-one (21) plastic buckets as planting containers. Three cucurbit species were used in the experiment—cucumber (Cucumis sativus), watermelon (Citrullus lanatus), and melon . Each species was planted in seven (7) buckets, making a total of twenty-one buckets used for the study.The growth medium consisted of topsoil mixed thoroughly with well-decomposed organic manure in equal proportions to improve soil fertility and structure. The soil-manure mixture was homogenized properly to ensure uniform nutrient distribution before being transferred into the buckets. Each bucket was filled to about three-quarters of its volume to allow adequate aeration and water infiltration.On the following day after soil preparation, planting was carried out early in the morning at approximately 8:00 a.m.. Three seeds of each species were sown per bucket at a depth of about 2–3 cm and covered lightly with soil. After planting, each bucket was immediately watered to provide sufficient moisture for germination. The buckets were arranged in an open area that received adequate sunlight but minimal wind disturbance.
Regular watering was maintained daily, preferably in the morning and evening, to keep the soil moist without causing waterlogging. Germination was observed a few days after planting, and the seedlings were later thinned to one healthy plant per bucket to ensure uniform growth and reduce competition.This method ensured a controlled and uniform seedling establishment process for all three cucurbit species, allowing for proper comparison of their growth performance under the same soil and environmental conditions.
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Figure1:  Cucumis sativus (Cucumber) seed      Figure2: Citrullus  lanatus (Watermelon) seed                                
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 Figure3:Cucumis melo (Melon) seed
3.4 Experimental Design 
The experiment was laid in a Completely Randomized Design (CRD). For each species 7 plastic pots were selected consisting of 3 seedlings each. They were maintained under field condition for 6 Weeks 
3.5 Determination of Stem Morphology
The stem morphology of the selected cucurbit species was studied after full establishment. The type of stem shape, indumentum and tendrils for each of the Selected Species were observed and recorded 
3.6 Determination of Leaf Morphology
The leaf morphology of the selected cucurbit species was examined for various characteristics including leaf type, phyllotaxy, petiole length, leaf shape, number of lobes, apex form, inflorescence type, and surface texture.
3.7 Determination of Flower Morphology
The flower morphology of the selected species was carefully observed for features such as bracts, petal color, and sepals color.

3.9 Statistical Analysis
Data were analyzed using R (version 4.3.1). Morphological  traits were compared across species and conditions using two-way ANOVA, with species and environmental condition as factors. Post-hoc Tukey’s HSD tests identified significant differences (p < 0.05). Pearson’s correlation and principal component analysis (PCA) were used to identify trait associations and breeding priorities (R Core Team, 2023).









CHAPTER FOUR
4.0	RESULTS 
The results on the comparative morphology of selected members of the Cucurbitaceae family are presented in this chapter. Observations were made on stem, leaf, flower, fruit, and seed characteristics of the three species studied: watermelon (Citrullus lanatus), cucumber (Cucumis sativus), and melon (Cucumis melo). 
4.1 Determination of Stem Morphology 
The results on stem morphology revealed that the stems of all the selected species were angular in shape. In terms of indumentum, watermelon showed densely pubescent stems, cucumber exhibited moderately pubescent stems, while melon had coarsely pubescent stems. Regarding the type of tendrils, both watermelon and cucumber possessed simple tendrils, whereas melon exhibited normal tendrils. 
Table 4.1: Stem Morphology of the Selected Curcubits 
	Characters
	Water Melon
	Cucumber
	Melon

	Shape 
	Angular
	Angular
	Angular

	Indumentum
	Densely pubscent
	Moderately pubscent
	Coarsely pubscent

	Tendrils
	Simple Tendrils
	Simple Tendrils
	 Tendrils


4.2 Leaf Morphology 
The results on leaf morphology revealed that the leaf type for all the species studied was simple, and the phyllotaxy was alternate in all cases. The petiole length varied slightly among the species, with watermelon having an average petiole length of 7.2 cm, cucumber with 6.5 cm, and melon with 5.8 cm. The leaf shape in all the species was palmate, with five lobes in watermelon and cucumber, while melon had three lobes. The leaf apex in all species was acuminate, and the inflorescence type was solitary. The surface texture of all leaves was observed to be hairy. 
Table 4.2: Leaf Morphology of the Selected Curcubits 
	Characters
	Water Melon
	Cucumber
	Melon

	Types
	Simple
	Simple
	Simple

	Phyllotaxy
	Alternate
	Alternate
	Alternate

	Petiole length(cm)
	7.2cm
	6.5cm
	5.8cm

	Shape
	Palmate
	Palmate
	Palmate

	Number of lobes
	5
	5
	5

	Apex
	Acuminate
	Acute
	Acuminate

	Surface texture
	Hairy
	Hairy
	Hairy

	Inflorescent type
	Solitary
	Solitary
	Solitary



4.3 Flower Morphology 
Observations on flower morphology showed that bracts were small in watermelon, absent in cucumber, and large in melon. The petal color of all species was yellow, while the sepals were consistently green across the three species studied. 
Table 4.3: Flower Morphology of the Selected Curcubits 
	Characters
	Water Melon
	Cucumber
	Melon

	Bracts
	Small brace
	Abscent
	Large brace

	Petal color
	Yellow
	Yellow
	Yellow

	Sepal color
	Green
	Green
	Green



4.4 Fruit Morphology 
The results on fruit morphology showed that fruit shape varied among the species. Watermelon fruits were oblong to round, cucumber fruits were cylindrical and elongated, while melon fruits were spherical to oval in shape. The fruit color of all three species was green at maturity. 
The average fruit length measured approximately 22.5 cm in watermelon, 18.3 cm in cucumber, and 15.7 cm in melon. The average fruit width was 19.6 cm in watermelon, 4.2 cm in cucumber, and 13.5 cm in melon. 
Table 4.4: Fruit Morphology of the Selected Curcubits 
	Characters
	Water melon
	Cucumber
	Melon

	Shape
	Oblong to round
	Cydrinlical elongated
	Sperical-oval

	Color
	Green
	Green
	Green

	Length(cm)
	22.5
	18.3
	15.7

	Width(cm)
	19.6
	4.2
	13.5



4.5 Seed Morphology 
The seed morphology of the studied species showed that the shape of seeds in watermelon was flat, in cucumber small and flat, and in melon flat.
Table 4.5: Seed Morphology of the Selected Curcubits 
	Characters
	Water melon
	Cucumber
	Melon

	Shape
	Flat
	Small Flat
	Flat



[image: ][image: ]Plate1:Leaf morphology  Cucumis melo                  Plate2: Leaf morphology Cucumis sativus 
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Plate3: Leaf morphology of Citrullus lanatus           
(Watermelon)                                                                   



CHAPTER FIVE
5.0                        DISCUSSION, CONCLUSION, AND RECOMMENDATIONS 
5.1 Discussion 
The study examined the germination and early seedling establishment of Cucumis sativus (cucumber), Citrullus lanatus (watermelon), and Citrullus colocynthis (melon) under controlled bucket planting conditions using a mixture of soil and organic manure. The results demonstrated that all three species exhibited good germination potential when sown in well-aerated soil enriched with organic matter. However, cucumber seedlings emerged earlier and showed faster initial growth compared to watermelon and melon. This observation aligns with the findings of Ibrahim et al. (2020), who reported that cucumber seeds generally have shorter dormancy periods and higher moisture absorption rates, which enhance germination speed and uniformity. The application of organic manure improved seedling vigor and early growth performance. Organic amendments enhance soil nutrient content, microbial activity, and water-holding capacity, which promote better root establishment and vegetative growth (Afolabi and Jimoh, 2019). According to Ogunwale et al. (2021), the integration of organic manure in cucurbit cultivation significantly improves seedling biomass and chlorophyll content compared to mineral fertilizers, indicating sustainable soil fertility enhancement. The observed uniformity in germination among the three species can also be attributed to favorable soil temperature and moisture, conditions essential for cucurbit development (Ahmed and Bello, 2020). 
Differences in seedling establishment among the cucurbits may be explained by variations in seed coat permeability, cotyledon size, and metabolic activity during germination. Watermelon seeds, for example, possess relatively harder seed coats that delay water uptake compared to cucumber seeds (Eze and Yakubu, 2018). Melon, on the other hand, showed moderate germination and growth performance, possibly due to its intermediate seed size and nutrient requirements. These findings correspond with those of Chukwu et al. (2019), who noted that seed coat hardness and seed size strongly influence emergence rate and early vigor in cucurbits. The growth pattern observed indicates that cucurbits generally thrive in warm and well-drained soils, as reported by Mensah et al. (2021). Seedlings exhibited vigorous leaf production and rapid vine elongation, demonstrating their adaptation to climbing and creeping habits. The use of buckets for planting ensured proper drainage, which minimized waterlogging stress—a key factor affecting root respiration and nutrient uptake in cucurbits (Odeyemi et al., 2022). The presence of organic manure also enhanced microbial activity, promoting nutrient mineralization and availability to the seedlings (Usman et al., 2017). 
The results further suggest that Cucumis sativus had superior performance in terms of early growth rate and leaf expansion, followed by Citrullus lanatus, while Citrullus colocynthis recorded slower vegetative development. This variation may be linked to inherent genetic factors and ecological adaptations of each species. Nwachukwu and Edeoga (2019) also highlighted that cucumber varieties generally exhibit faster vegetative growth due to higher nitrogen assimilation efficiency. Additionally, cucurbits possess morphological adaptations such as broad leaves and tendrils that support rapid canopy formation and photosynthetic efficiency during early growth (Singh and Kumar, 2020). Environmental conditions such as light intensity, temperature, and watering frequency influenced seedling establishment. Frequent watering during the early stages maintained adequate soil moisture, enhancing uniform emergence and growth. However, excessive watering can reduce aeration and cause root diseases, emphasizing the importance of balanced irrigation (Abdullahi and Sani, 2018). The study’s findings agree with Oyeleke et al. (2021), who reported that optimal water management during seedling establishment is crucial for achieving high survival rates and early field vigor in cucurbits. 
Overall, the experimental outcomes demonstrate that proper soil preparation, adequate organic matter incorporation, and timely watering contribute significantly to successful germination and early growth of cucurbits. The results corroborate earlier studies that emphasize the importance of sustainable agronomic practices for enhancing cucurbit productivity and soil health (Adedoyin et al., 2019; Yusuff et al., 2020). 


5.2 Conclusion 
This study revealed that the selected cucurbit cucumber, watermelon and melon resemble one another in stem and leaf morphology but bear distinct difference in bract of flowers.
5.3 Recommendations
Based on the findings of this research on the comparative morphophysiological features of Cucumis sativus (cucumber), Citrullus lanatus (watermelon), and Cucumis melo (melon), the following recommendations are made:
1. Further Research: Future studies should incorporate detailed anatomical and molecular analyses to complement morphological observations. This will help clarify genetic relationships and evolutionary differences among cucurbit species.
2. Improved Breeding Programs: Plant breeders should focus on developing improved varieties of cucurbits that combine desirable traits such as disease resistance, high yield, better fruit quality, and tolerance to drought conditions.
3. Conservation of Genetic Diversity: Local and wild cucurbit species should be conserved as they serve as valuable genetic resources for future crop improvement and breeding programs.
4. Awareness and Extension Services: Agricultural extension officers should educate farmers on the economic importance of cucurbits and the potential benefits of cultivating diverse species for food, nutrition, and income generation.
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