Alternation of generations: reproduction involving the repeating sequence of a haploid (n) gamete producing generation (gametophyte) with a diploid (2n) spore producing generation (sporophyte). Seen in all plants and many protists. Gametes are produced by mitosis and spores by meiosis. gametophyte---> sporophyte--> gametophyte--> sporophyte-->gametophyte-->sporophyte -->etc --> etc. 

Sporangia a single cell or a mullticells of a protist or plant in which spores are formed.

Spore a haploid (1n) reproductive cell produced by plants and protists which develops directly into a new individual. In organisms showing alternation of generations spores may be produced by meiosis from the sporophyte generation and develop into the gametophyte generation. In algae and plants, the spore gives rise to a gametophyte in/on which gametes are produced by mitosis.

Sporophyte  the diploid (2n) generation (of protists, macroalgae, and plants) that produces haploid spores (n) (in sporangia in which diploid spore-mother-cells undergo meiosis).

gametangia: in protists and plants, a cell or organ which produce the gametes. 

gamete: a haploid cell (egg or sperm) which fuses with another cell to produce a diploid zygote.

gametophyte: a plant or protist which produces gametes, gametophytes are usually haploid and produce gametes by mitosis.

anther:the male part of a flowering plant, the end part of the stamen(A “male” reproductive organ in flowers) in which the pollen (or male gametophytes are produced) 

Abdomen The region of the body that contains much of the digestive tract and sometimes part of the reproductive system; in insects, the region behind the thorax.

Albumen the portion of an egg that serves as the main source of nutrients and water for the embryo. 

Adaptive radiation A cluster of closely related species that are each adaptively specialized to a specific habitat or food source. 

Allele frequency The abundance of one allele relative to others at the same gene locus in individuals of a population

Genotype fre. The percentage of individuals in a population possessing a particular genotype.

Allopatric speciation The evolution of reproductive isolating mechanisms between two populations that are geographically separated. Eg: dispersal (founder affect). Mammals in Africa moves to America. Continental drift. Australia.

Vicariance The fragmentation of a continuous geographic distribution by nonbiological factors.eg: ice age vicariance- cricket grylloblattid

Parapatric spe. Speciation (The process of species formation) between populations with adjacent geographic distributions.

Sympatric spe. Speciation that occurs without the geographic isolation of populations.speciation on same environment. Eg: beak of insect, small size will feed on small seed, distributed by where the seed is. 

More speciation mechanism : Allopolyploid and autopolyploid

Allopolyploidy The genetic condition of having two or more complete sets of chromosomes from different parent species. Wheat, seed stays into stock, big seed.

Autopolyploidy The genetic condition of having more than two sets of chromosomes from the same parent species.

Polyploidy The condition of having one or more extra copies of the entire haploid complement of chromosomes. 

Amnion In an amniote egg, an extraembryonic membrane that encloses the embryo, forming the amniotic cavity and secreting amniotic fluid, which provides an aquatic environment in which the embryo develops. 

Yolk sac In an amniote egg, an extraembryonic membrane that encloses the yolk.

Chorion In an amniote egg, an extraembryonic membrane that surrounds the embryo and yolk sac completely and exchanges oxygen and carbon dioxide with the environment; becomes part of the placenta in mammals.

Placenta A specialized temporary organ that connects the embryo and fetus with the uterus in mammals, mediating the delivery of oxygen and nutrients.

Allantois In an amniote egg, an extraembryonic membrane sac that fills much of the space between the chorion and the yolk sac and stores the embryo’s nitrogenous wastes.

Amniota The monophyletic group of vertebrates that have an amnion during embryonic development. 

Ascocarp reproductive body that bears or contains asci.

Ascus A saclike cell in ascomycetes (sac fungi) in which meiosis gives rise to haploid sexual spores (meiospores)

Anapsid A member of the group of amniote vertebrates with no temporal arches and no spaces on the sides of the skull (includes turtles). 

Diapsid A member of a group within the amniote vertebrates with a skull with two temporal arches. Their living descendants include lizards and snakes, crocodilians, and birds.

Synapsids One of a group of amniotes with one temporal arch on each side of the head, it was a group of small predators, then descend living mammals.

Biological species concept The definition of species based on the ability of populations to interbreed and produce fertile offspring.

Morphological spe. con. The concept that all individuals of a species share measurable traits that distinguish them from individuals of other species

Phylogenetic spe. con. A concept that seeks to delineate species as the smallest aggregate population that can be united by shared derived characters. Include fossil species. Tip of each branching but never stop branching. 

Basidium A small, club-shaped structure in which sexual spores of basidiomycetes arise.

Ovule in plants, the structure in a carpel in which a female gametophyte develops and fertilization takes place. The new structure of an egg developing inside gametophyte which retained inside spore wall and megasporangial tissue. When fertiled, become seed.

Pollen tube A tube that grows from a germinating pollen grain through the tissues of a carpel and carries the sperm cells to the ovary.

Pollination The transfer of pollen (The male gametophyte) to a flower’s reproductive parts by air currents or on the bodies of animal pollinators. In gymnosperm, by wind, in angiosperm, by wind & pollinators

Cross pol. Fertilization of one plant by a different plant. 

Coevolution The evolution in two or more species that interact closely in the same ecological setting. A heritable change in 1 species affects the selection pressure btw them, so the other evolves as well.  Eg: flowering plants and pollinators

Carboniferous when seed plants and insects began to invade terrestrial habitats, providing additional food and cover for early terrestrial vertebrates. Amniotes arose.

Character Convergence The evolution of similar adaptations in distantly related organisms that occupy similar environments. they are structurally similar even though they appeared independently in taxa that don't have an immediate common ancestor. 

Character reversal when a character that is unique to a taxon group reverts to more ancestral level in a taxon within this group.

Character Divergence A process whereby natural selection or genetic drift causes populations to become more different over time. 

Homoplasy Characteristics shared by a set of species, often because they live in similar environments, but not present in their common ancestor; often the product of convergent evolution. 

Clade A monophyletic group of organisms that share homologous features derived from a common ancestor. 

Cladistics An approach to systematics that uses shared derived characters to infer the phylogenetic relationships and evolutionary history of groups of organisms. 

Cladogram A branching diagram in which the end points of the branches represent different species of organisms, used to illustrate phylogenetic relationships.

Phylogenetic tree A branching diagram depicting the evolutionary relationships of groups of organisms

Phylogeny The evolutionary history of a group of organisms

Classification An arrangement of organisms into hierarchical groups that reflect their relatedness. 

Complete metamorphosis The form of metamorphosis in which an insect passes through four separate stages of growth: egg, larva, pupa, and adult. Moths, butterflies, beetles,, flies..

Larva A sexually immature stage in the life cycle of many animals that is morphologically distinct from the adult

Pupa The nonfeeding stage between the larva and adult in the complete metamorphosis of some insects, during which the larval tissues are completely reorganized within a protective cocoon or hardened case.

Incomplete me. In certain insects, a life cycle characterized by the absence of a pupal stage between the immature and adult stages. Grasshopper, dragonflies

Me. A reorganization of the form of certain animals during postembryonic development

cuticle: the outer waxy layer on the surface of the living cells of the epidermis of shoots and leaves, it serves to prevent water loss, pathogens.

Cartilage: a tissue composed of sparsely distributed chondrocytes (A cartilage-producing cell) surrounded by networks of collagen fibres embedded in a tough but elastic matrix of the glycoprotein. 

Derived characters A new version of a trait found in the most recent common ancestor of a group.

Directional selection A type of selection in which individuals near one end of the phenotypic spectrum have the highest relative fitness. 

Disruptive se. A type of natural selection in which extreme phenotypes have higher relative fitness than intermediate phenotypes.

Stabilizing se. A type of natural selection in which individuals expressing intermediate phenotypes have the highest relative fitness. 

Double fertilization The characteristic feature of sexual reproduction in flowering plants. In the embryo sac, one sperm nucleus unites with the egg to form a diploid zygote from which the embryo develops, and another unites with two polar nuclei to form the primary endosperm nucleus

Endosperm Nutritive tissue inside the seeds of flowering plants

Extinct The death of the last individual in a species or the last species in a lineage. 

Elimination of nitrogenous wastes. Vertebrates are classified as ammoniotelic, ureotelic and uricotelic, based on their preferred way of eliminating nitrogen waste: as ammonia and ammonia salts, as urea, or as uric acid. Ammoniotelism is common in aquatic vertebrates. Ammonia is soluble in water, and a large quantity of water is required to eliminate this toxic product from the organism. On land, water conservation has a high priority, and nitrogenous waste is eliminated in a less toxic form requiring less water: urea, or uric acid. Urea is the main product of nitrogen excretion in amphibians and mammals, but plays a role in osmoregulation of various other species, such as sharks. In terrestrial turtles, lizards, snakes, crocodiles, and birds, uric acid is the main nitrogenous excretion product. Compared to urea, uric acid can be transformed into a salt that and eliminated with very little  water. ammonia (amphioxus, hagfish, lamprey, bony fish), urea (Chondrichthyes, amphibians, mammals) and uric acid (turtles, lizards, snakes, crocodiles, birds)

Ectomycorrhiza A mycorrhiza ( mutualistic symbiosis in which fungal hyphae associate intimately with plant roots) that grows between and around the young roots of trees and shrubs but does not enter root cells. 

Exoskeleton A hard external covering of an animal’s body that blocks the passage of water and provides support and protection.

Hydrostatic skeleton A structure consisting of muscles and fluid that, by themselves, provide support for the animal or part of the animal; no rigid support, such as a bone, is involved.

External fertilization: The process in which sperm and eggs are shed into the surrounding water, occurring in most aquatic invertebrates, bony fishes, and amphibians. 

Internal fer. The process in which sperm are released by the male close to or inside the entrance of the reproductive tract of the female. 

Founder effect An evolutionary phenomenon in which a population that was established by just a few colonizing individuals(moving to a new envi.) has only a fraction of the genetic diversity seen in the population from which it was derived. 

Bottleneck An evolutionary event that occurs when a stressful factor reduces population size greatly and eliminates some alleles from a population. 

Fruit A mature ovary, often with accessory parts, from a flower. 

Gene flow The transfer of genes from one population to another through the movement of individuals or their gametes.

Gene pool The sum of all alleles at all gene loci in all individuals in a population. 

Genetic drift Random fluctuations in allele frequencies as a result of chance events; usually reduces genetic variation in a population.

Genetic equilibrium The point at which neither the allele frequencies nor the genotype frequencies in a population change in succeeding generations. 

Gemma: Small cell mass that forms in cuplike growths on a thallus

Thallus A plant body not differentiated into stems, roots, or leaves.

Gill arches: One of the series of curved supporting structures between the slits in the pharynx of a chordate. Form bones of upper and lower jaw

Gill slits: One of the openings in the pharynx of a chordate through which water passes out of the pharynx. 

Hardy-Weinberg principle An evolutionary rule of thumb that specifies the conditions under which a population of diploid organisms achieves genetic equilibrium

Hermaphrodite The mechanism in which both mature egg-producing and mature sperm-producing tissue are present in the same individual. 

Heterozygote advantage An evolutionary circumstance in which individuals that are heterozygous at a particular locus have higher relative fitness than either homozygote (An individual with two copies of the same allele/ Heterozygote:An individual with two different alleles of a gene.

Hybrid zone A geographic area where the hybrid offspring of two divergent populations or species are common

Hybridization When two species interbreed and produce fertile offspring.

hyphae: a term used to describe the filaments that collectively make up the body of a fungus. / Any of the threadlike filaments that form the mycelium of a fungus.

Rhizoid A modified hypha that anchors a fungus to its substrate and absorbs moisture.

Arbuscular mycorrhizas Symbiotic association between a glomeromycete fungus and the roots of a wide range of plants, including nonvascular, nonseed, and seed plants.

Hominid A member of a monophyletic group of primates, characterized by an erect bipedal stance, that includes modern humans and their recent ancestors.

Inbreeding A special form of nonrandom mating in which genetically related individuals mate with each other

Karyogamy In plants, the fusion of two sexually compatible haploid nuclei after cell fusion plasmogamy. 

Plasmogamy The sexual stage of fungi during which the cytoplasms of two genetically different partners fuse

Lichen A single vegetative body that is the result of an association between a fungus and a photosynthetic partner, often an alga

Microevolution Small-scale genetic changes within populations, often in response to shifting environmental circumstances or chance events. 

Macroevolution Large-scale evolutionary patterns in the history of life, producing major changes in species and higher taxonomic groups.

Monophyletic taxon A group of organisms that includes a single ancestral species and all of its descendants. Once the apomorphic state of a character is shared by a group of species, this state is identified as a synapomorphy for these species. Hence, a group sharing a synapomorphy is monophyletic. 

Polarity implies a distinction, for a given character, between an ancestral state* (also identified as plesiomorphic) and a derived state* (also identified as apomorphic).

outgroup should be a monophyletic group sharing a direct common ancestor with the ingroup. It is also referred to as the Sister Group (SG).

Paraphyletic taxon A group of organisms that includes an ancestral species and some, but not all, of its descendants.

Polyphyletic taxa A group of organisms that belong to different evolutionary lineages and do not share a recent common ancestor

Parsimony the solution which requires the minimum number of character states or transformations (evolutionary events) must be selected when different hypotheses are in conflict.

Migration The predictable seasonal movement of animals from the area where they are born to a distant and initially unfamiliar destination, returning to their birth site later.

Mutation A spontaneous and heritable change in DNA.

Missense mutation A base-pair substitution mutation in a protein-coding gene that results in a different amino acid in the encoded polypeptide than the normal one.

Nonsense mu. A base-pair substitution mutation in a gene in which the base-pair change results in a change from a sense codon to a nonsense codon in the mRNA. The polypeptide translated from the mRNA is shorter than the normal polypeptide because of the mutation. 

Silent mu. A base-pair substitution mutation in a protein-coding gene that does not alter the amino acid specified by the gene.

Frameshift mutation Mutation in a protein-coding gene that causes the reading frame of an mRNA transcribed from the gene to be altered, resulting in the production of a different, and nonfunctional, amino acid sequence in the polypeptide. 

Deletion Chromosomal alteration that occurs if a broken segment is lost from a chromosome

Crossing-over The recombination process in meiosis, in which chromatids exchange segments

Heterosporous Producing 2 types of spores,“male” microspores and “female” megaspores. Homosp. :1 type

megasporangium: a cell in plants which divides to form the megaspores.

megaspore: in plants spores formed by meiosis which will develop into the female gametophyte.

microsporangium: cell in plant which the microspores are formed.

microspore: in plant reproduction spore divides by meiosis to produce the male gametophytes.

Mammary grand Specialized organs of female mammals that produce energy-rich milk, a watery mixture of fats, sugars, proteins, vitamins, and minerals. 

Natural selection The evolutionary process by which alleles that increase the likelihood of survival and the reproductive output of the individuals that carry them become more common in subsequent generations.

Sexual selection A form of natural selection established by male competition for access to females and by the females’ choice of mates. 

Opercular gill A lid or flap of the bone serving as the gill cover in some fishes. 

Ostracoderm: One of an assortment of extinct, jawless fishes that were covered with bony armour. Pharynx ( with cilia) draw food particle and gills to filter food from water. Grow larger in size.

Pectoral girdle A bony or cartilaginous structure in vertebrates that supports and is attached to the forelimbs

Pelvic girdle A bony or cartilaginous structure in vertebrates that supports and is attached to the hindlimbs.

Parental investment The time and energy devoted to the production and rearing of offspring.

primary cell wall: the first cell wall of a protist, plant, usually the cell is alive at maturity, the cell wall and the is important in resisting turgor pressure and thus giving strength and shape to the cell. Primary cell wall are flexible and allow the cell to grow and differentiate.

secondary cell wall:the outer layer of a plant cell wall, made up of closely woven cellulose fibres, which may also be impregnated with lignin. Cells with secondary cell wall are show no further growth in size and are usually dead at maturity. More rigid and thicker.

lignin: A tough, rather inert polymer that strengthens the secondary walls of various plant cells and thus helps vascular plants grow taller and stay erect on land. water can pass through. 

Population All individuals of a single species that live together in the same place and time.

Prezygotic isolation mechanism A reproductive isolating mechanism that acts prior to the production of a zygote, or fertilized egg. 

Behavioural isolation A prezygotic reproductive isolating mechanism in which two species do not mate because of differences in courtship behaviour; also known as ethological isolation. Eg: frogs sing song, flash at night of flyer fly. 

Ecological isolation A prezygotic reproductive isolating mechanism in which species that live in the same geographic region occupy different habitats. Eg: woodfrog and leopard frog

Gametic iso. A prezygotic reproductive isolating mechanism caused by incompatibility between the sperm of one species and the eggs of another; may prevent fertilization.eg: sponge.

Mechanical iso. A prezygotic reproductive isolating mechanism caused by differences in the structure of reproductive organs or other body parts

Temporal iso. A prezygotic reproductive isolating mechanism in which species live in the same habitat but breed at different times of day or different times of year. Eg: bull frog and leopard frog.

reproductive iso. A biological characteristic that prevents the gene pools of two species from mixing. 

Postzygotic iso. me. A reproductive isolating mechanism that acts after zygote formation.

Hybrid breakdown A postzygotic reproductive isolating mechanism in which hybrids are capable of reproducing, but their offspring have either reduced fertility or reduced viability.eg: salamanders

Hybrid sterility A postzygotic reproductive isolating mechanism in which hybrid offspring cannot form functional gametes. Eg: mule, donkey

Hybrid inviability A postzygotic reproductive isolating mechanism in which a hybrid individual has a low probability of survival to reproductive age. Zygote does not develop.

Reinforcement The improvement of reproductive isolation that had begun to develop while populations were geographically separated. 

Ring species A species with a geographic distribution that forms a ring around uninhabitable terrain. 

Sexual dimorphism Differences in the size or appearance of males and females.

Subspecies A taxonomic subdivision of a species. Isolation of each other in population. Each moves in new habitat and have new behaviour. 

Symtematics The branch of biology that studies the diversity of life and its evolutionary relationships.

seed:produced by seed plants, an agent of dispersal and perennation, consists of a dormant embryo (sporophyte) associated food material e.g. endosperm, all enclosed by a seed coat or testa. 

Gymnosperm A seed plant that produces “naked” seeds not enclosed in an ovary. (heterosporous)

Angiosperm A flowering plant. Its egg-containing ovules mature into seeds within protected chambers called ovaries. (heterosporous)

Seminal vesicle A vesicle that secretes seminal fluid.

Spermatogonium A cell that enters meiosis and gives rise to gametes, produced by mitotic divisions of the germ cells in males

Spiracle An opening in the chitinous exoskeleton of an insect through which air enters and leaves the tracheal system.

Tracheal system A branching network of tubes that carries air from small openings in the exoskeleton of an insect to tissues throughout its body. 

Trachea In insects, an extensively branched, air-conducting tube formed by invagination of the outer epidermis of the animal and reinforced by rings of chitin. In vertebrates, the windpipe, which branches into the bronchi.

stoma(pl. stomata):in plants, literally a hole, the opening in the stomatal apparatus surrounded by the guard cells. The opening between a pair of guard cells in the epidermis of a plant leaf or stem, through which gases and water vapour pass. 

stomata:in plants, more accurately should be called the stomatal apparatus, consisting of at least two guard cells and in many plants the adjacent epidermal cells, involved in the opening and closing of the stoma, .

Swim bladder A gas-filled internal organ that helps fish maintain buoyancy flotation purposes. Collabarate with circular system where oxygen concentration is low.

Tetrapoda A monophyletic lineage of vertebrates that includes animals with four feet, legs, or leglike appendages. 

Tracheids: one of the characteristic cell types of the xylem tissue, involved in water transport and strengthening, compared to vessels tracheids have a narrow lumen and have end walls, usually the walls contain numerous pits. Overlaping ends.

vessel elements: a cell type found, with a single exception, only in flowering plants, they are part of the xylem tissue, at maturity they are elongated, lignified, dead cells, which lack end walls, or whose end walls have large perforations. Vessel elements are joined end to end to provide an open pipe like structure the vessels. Greater diameter than tracheids

Temporal fenestrae. The temporal fenestrae are openings on the side of the skull. The evolution of these fenestrae is associated with the evolution of the jaw muscles in vertebrates. The holes (fenestrae) on the side of the skull provide more room for muscle action, increasing the power of the bite.

Viviparous Referring to animals that retain the embryo within the mother’s body and nourish it during at least early embryo development.

Oviparous Referring to animals that lay eggs containing the nutrients needed for development of the embryo outside the mother’s body.

Vertebrate A member of the monophyletic group of tetrapod animals that possess a vertebral column

