REPRODUCTION
Since the life of any organism has limited duration of life span, it is endowed with the attribute and mechanisms by which it can reproduce its own kind, replace itself in order to continue the perpetuation of its species and also to increase the numberof its species in its population. This is Reproduction. 
Reproduction is one of the fundamental characteristics of living organisms. It is described as the production of a new generation of individual(s) of the same species. During reproduction and through it, there occurs transmission of genetic material from one generation to the next one. This ensures that a specie survives over long period of time even though individual members of the specie in the population may and do die. In reality, some members of a population will die before reaching the reproductive age due to:
i) Predation 
ii) Disease
iii) Accidental death.
Perpetuation of a given species can only be attained when a generation of the species produces more offspring than the parental generation. As such, the size of the population will vary according to the balance between the rate of the birth (i.e. natality) and the rate at which they die (i.e. mortality). But when conditions of living are suitable particularly to avoid the three factors listed above, there can be increase in population.  	
Types of Reproduction
There are two basic types of Reproduction – asexual and sexual Reproduction. Asexual reproduction refers to the reproduction by a single organism without the production of gametes. Sexual reproduction is the type of reproduction which involves production of gametes which fuse to form a zygote that develops into a new organism. 
Differences between Asexual and Sexual Reproduction
	S/N
	ASEXUAL REPRODUCTION
	SEXUAL REPRODUCTION

	1
	Involves only one parent.
	Usually involves two parents.

	2
	No production of gametes.
	Gametes, which are usually haploid, are produced whose nuclei fuse during fertilization to form a diploid zygote.

	3
	Depends on Mitosis 
	Depends on meiosis, when haploid gametes are formed.

	4
	Usually results in production of genetically identical offspring.
	It leads to genetic variation that can produce variety of organisms as a result of genetic recombination. 

	5
	Commonly occurs in plants, simple animals and microorganisms but absent in more complex animals.
	Occurs in all plants and animal species.

	6
	Usually results in rapid production of large number of offspring.
	Brings about less rapid increase in number of offspring.


ASEXUAL REPRODUCTION
This is reproduction in which parts of a living organism is used in the production of other organisms that are genetically and morphologically identical to the parent organism. It is the production of offspring from a single individual organism without the production of gametes. Offspring so produced, usually numerous in population, are identical to the parent. Asexual Reproduction takes place in different kingdoms of living organisms in several ways as follows: 
1. Fission: This refers to division of the cell (usually in unicellular organisms) into two or more daughter cells that are identical to the parent cell during which the DNA, enclosed in the nucleus replicate. The daughter cells grow to become independent organisms. Fission could be binary when two identical daughter cells are produced. This is common among bacteria (Prokaryorae) and Amoeba and Paramecium (Protozoa, Protoctista). It could also be multiple fission in which there is repeated division of the parent cell’s nucleus, followed by formation of many daughter cells. This takes place in Plasmodium (Protozoa, Protoctista), the pathogen causing malaria fever in man . In this organism, one parent cell, upon infection, enters the liver and reproduces by multiple fission into about 1, 000 daughter cells or more of the organism. Each daughter cell then invades a red blood cell, disrupts it and further produces 24 daughter cells.
2. Spore Formation: - The spore is a small structure containing a nucleus. They are produced in large numbers. They are light and easily dispersed by air current and animals. Being small, they usually have small food stores which can last them until suitable condition for germination into new organism occurs. Usually, there is large wastage of spores as many may not eventually find suitable places for their germination into new organism. Spores are asexual reproductive units which can grow independently into new individual organisms. They are usually unicellular and microscopic in size. They may be enclosed in a special structure called sporangium e.g. Mucor mucedo (Fungi) or freely borne on the hyphae e.g. Penicilium (Fungi). Among algae (Protoctista), spores could be motile when they can swim in water, occurring as zoospores e.g. Ulothrix and Vaucheria or could be non-motile, as common among terrestrial fungi with spores possessing tough coat to be resistant to unfavorable conditions of the environment.
Some organisms bear true spores from the sporogenous individuals in the sporagium of the sporophyte. This takes place in mosses (Bryophytes), liverworts and ferns ( Pteridophytes) of Kingdom Plantae. In such organisms, spores could be of the same type when the plant is said to be Homosporous as could be found in Lycopodium, Equisetum or could be of two kinds - microspores (male spores) and megaspores (female spores), when they are said to be heterosporous e.g. Selaginela as well as it occurs in majority, if not all flowering plants in the Kingdom Plantae.
3. Budding: - Asexual Repoduction in which a new individual is produced as an outgrowth (bud) of the parent, which when released, develops into an organism that is identical to the parent e.g. Hydra (Protoctista), Yeast (Fungi).

4. Vegetative Propagation: - Asexual reproduction which occurs among Plantae, in which  buds on the parent body can be separated to grow into a new plant. This may also be in the form of specialized organs and structures which often is the bud on the stem as done in Dioscorea, Manihot, cocoyam or onion in the forms of bulbs, corms, rhizomes, stolons, tubers and cuttings of the stem. It is important to note that buds only occurs on stems. Some of these organs also store food and are therefore means by which they survive adverse conditions such as cold periods or drought. The food is used for growth when conditions become suitable again. Such structures, called perennating organs are used by plants possessing them to survive from one year to the next.
In vegetative reproduction or propagation, a portion of a plant, called the mother plant, is used in the production of another plant, which under conducive environment, could grow to become a new independent plant. Vegetative propagation could occur naturally or carried out artificially by man. Natural vegetative propagation is the use of some specialized plant organs such as tubers (stem tubers), bulbs, rhizomes, runners, stolons, corms, and tillers. Artificial vegetative propagation, used in plant breeding, agriculture and horticulture, involves use of some plant parts and placing them in suitable medium for growth such as cutting, grafting, budding, layering, micropropagation or tissue culture.
In the Kingdom Animalia, asexual reproduction occurs in relatively unspecialized animals. For instance, organisms in the Phylum Cnidaria can undergo budding when a new individual is produced as an outgrowth of the parent e.g. Hydra. Another form of asexual reproduction in  the Kingdom Animalia is by fragmentation when an organism breaks into two or more parts, each of which is capable of growing to form a new individual organism e.g. ribbon worms (simple marine worms) and starfish. 
Cloning is another form of asexual reproduction which can be carried out on animals and plants. This is the production of many genetically identical copies of a single individual organism. For example, J. Gurdon in 1968 took a cell from intestine/skin of a frog and introduced its nucleus into an egg cell whose own nucleus had been destroyed by ultraviolet radiation (UV). Then, a tadpole grew which in turn grew into a frog identical to the parent organism from which the nucleus was transplanted. This infers that differentiated cells still contain all the information (genetic information in chromosomes and alleles) that is needed to make a new whole organism. This is the concept of totipotency. Cloning of a sheep was also carried out in 1996 in Scotland. Cloning of a human embryo was carried out in the USA in 1993 but was banned from completion on ethical grounds.
Advantages of Natural Asexual Reproduction
1. Only one parent is involved as there is no need for finding a sexual mate.
2. Offsprings are genetically identical to parent organism and thus, successful desirable combination of genes are preserved and perpetuated.
3. It enhances fast dispersal and spread of the organism involved.
4. It engenders rapid multiplication of the organism

Disadvantages
1. There is no genetic variation occurring among the offsprings.
2. Many propagules may fail to find a suitable place for germination which leads to a lot of wastage of spores and parts involved.
3. It may result in overcrowding and undue competition for resources where the propagules spread in one area. 
Advantages of Artificial Asexual Reproduction
1. Rapid multiplication of the organism is attained.
2. Genetic uniformity of desirable features of the stock organism is achieved which is difficult under sexual reproduction.
3. Engenders production of disease-free organism where the aseptic condition is strictly adhered to.
4. Makes use of relatively little space when compared to natural vegetative propagation.
5. It can be carried out any time, irrespective of seasons.
6. Development of offspring is closely controlled thereby guaranteeing uniformity of product for customers.
7. Sterile organisms can be successfully propagated.
8. Plants whose seeds are difficult to germinate can be successfully reproduced.
9. Transport of product and process is less bulky thereby increasing the possibility of internal trade, reducing quarantine challenges.
Disadvantages
1. It is very labor intensive and not as convenient as natural vegetative propagation or seed sowing.
2. It involves skill acquisition.
3. It is cost intensive.
4. Requires maintenance of sterile conditions of growth which may be difficult to attain and sustain.
5. Offspring may undergo undesirable genetic changes (mutation). Though some may be accidentally desirable. 
6. Offsprings are susceptible to same diseases and can therefore be easily wiped out.
Dispersal
This is an important part of the reproductive process involving mechanisms which ensures wide distribution of the progeny (products of reproduction). It takes place advertently or inadvertently in almost all organisms. It is a mechanism that is particularly important to sessile or slow-moving organisms that remain in one place throughout their adult life, of which plants are most common.
	Dispersal of organisms take place in a variety of forms: -
1. Spores of lower plants – algae, fungi, bryophytes and pteridophytes.
2. Seeds and fruits of seed plants – angiosperms and gymnosperms.
3. Larvae of animals such as tadpole of frogs and toads, or invertebrates such as insects, crustaceans, amnelids and mollusk as well as coelenterates and echinoderms.
Larvae, characteristically, can lead an independent life, fending for themselves in ways which are generally different from those adopted by the adult organism. They are, small and mostly structures, responsible for the distribution of species.
4.  Migration – emigration and immigration ensures distribution and re-distribution of higher animals. This can be caused by many socio-anthropogenic factors. 
Spores, seeds and fruits depend on natural agents such as wind, water and animals for dispersal. They are variously adapted to be able to disperse. Spores and many seeds are extremely small and light and are as such dispersed by wind. Heavier seeds and fruits have attributes which ensures their being taken away from where they are produced to where they get established to form a new organism. Some can float in water and get carried far. Some possess wings and hairy parachutes. Some disperse as a result of possession of hooks and thorns. Some because they are edible and can be taken away from the parent plant to another place. Dispersal can also be by explosive mechanism involving sudden splitting of the spore or seed-containing body.

SEXUAL REPRODUCTION
This is the production of new individuals (offspring) as a result of the fusion of sex cells called gametes derived from two different individuals. Usually, gametes are of two types – male and female gametes. Each gamete (either male or female) is haploid. This means it contains half the number of chromosome in a normal ordinary body cell. Gametes as such carry one set of the pair of chromosomes contained in cells of organisms under diploid condition. This is made possible by a type of cell division called meiosis. Gametic cells, being haploid, cannot develop further unless two opposite gametes fuse at fertilization. Then, the two sets of chromosomes, one set from each parent are brought together to form a complete set of chromosomes which exist in pairs to restore the diploid condition. The fusion of the two gametes lead to formation of a diploid zygote which undergoes series of mitotic cell division through multiple cell division, differentiation, specialization and organization until a mature organism is produced.
The two gametes for sexual reproduction may be produced by separate male and female parents or by a single parent bearing both male and female reproductive organs. Species that have separate male and female individuals are described as unisexual e.g. man, a large number of other animals and some plants (pawpaw). Species that are capable of producing both male and female reproductive organs in an organism are described as bisexual or hermaphrodite e.g. protozoans (Paramecium), Cnidarians (Obelia), Platyhelminths (Taenia), oligochaetes (Lumbrichus), crustacean (Balamus), molluscs (Achachatina-giant snail) and majority of flowering plants.

Sexual Reproduction in Plants
Plants consist 3 division – Bryophyta, Pteridophyta and Spermatophyta. The Spermatophytes consist of two sub-divisions – Gymnospermophyta and Angiospermophyta. The Angiospermophyta consists of Monocotyledonae and Dicotyledonae. This group (Angiosperms) are the largest group of plants. They are regarded as flowering plants as a reference to their unique capability of producing flowers. The flowers they produce are the reproductive organs from which reproductive gametes are produced. 
Flowers may be borne singly, called solitary flowers e.g. Hibiscus rosa-sinensis (rose hibiscus) or in a collection on a single stalk called inflorescence e.g. Tridax procumbens or Vernonia omygdaling.
A typical flower, as a reproductive structure consists of four whorls: -
i) Calyx made up of sepals
ii) Corolla made up of petals
iii) Androecium made up of stamens and 
iv) Gynoecium made up of carpels.
The calyx and corolla are called the accessory or helping parts. They carry the essential and reproductive parts i.e. the stamens and the carpels. Each stamen consists of an anther and a filament. The anther contains the pollen sacs in which pollen grains, which eventually produce the male gamete are formed. The carpel consists of the stigma, style and ovary. The ovary is the structure in which ovules, the female gametes are produced.
For the purpose of sexual reproduction, the anther releases the pollen grains during pollination to get attached to the stigma. This transfer of pollen grains could be to a stigma of the same flower or another flower on the same plant called self pollination. The transfer of pollen could also be from the anther of one plant to the stigma of another plant called cross pollination.
Upon pollination, the pollen grain, now on the stigma of a compatible species will germinate to form a pollen tube which travels in the style. In the process, it produces two male nuclei which constitute the male gametes. They pass through the style to reach the embryo sac containing the ovule. At this time, one of the male nuclei (gamete) fuses with the female gamete to form a diploid zygote, which develops into the embryo. This fusion is called fertilization. If, as is often the case, more than one ovule is present in the ovary, each one must be fertilized by male nucleus from separate pollen grain to form as many embryos as possible and eventually the seeds collected in the ovary.
After fertilization, the fertilized ovule forms the seed and the ovary containing a number of ovules (or even only one) forms the fruit. The seed, as a product of the zygote, consists of: -
i) The plumule which develops into the shoot
ii) The radicle which develops into the root and either one or two seeds leaves called cotyledon(s) which provides food to nourish the embryo. 
The seed is regarded as a miniaturized plant which upon germination leads to growth of a seedling. The seedling would first undergo vegetative growth when massive root, stem, leaves and branches will be formed and later reproductive growth when flowers reproductive organs, gametes, zygotes, seeds and fruits are again produced.
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