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Main Idea: The production of new cells (could be new skin cells, eggs, sperm, or new individuals such as babies)

A. All living things are made of cells that reproduce.

1. Reproduction and Development are necessary for the continuation of any species.  This allows the species to continue beyond their individual life spans.

B. Nonliving things cannot reproduce.

C. Important terms you must know before we continue:



D. Types of Reproduction

1. Asexual Reproduction (AKA: Mitosis)– the production of new organisms without the fusion of nuclei from two individuals, (without sperm and egg joining) development occurs from the parent cell.  [Your skin cells reproduce this way]

a. the offspring are genetically identical to the parent (they have exactly the same genes)

b. The overall process of Mitosis in Animal cells

1) doubling of chromosomes

2) chromatids separate

3) formation of cleavage furrow

4) two cells genetically identical to the parent cell


   

 c. The overall process of Mitosis in Plant Cells

1) doubling of chromosomes

2) Chromosomes line up in the middle of the cell.

3) chromatids separate

4) formation of the cell plate
5) two cells genetically identical to the parent cell


d. The inherited instructions that are passed from parent to offspring exist in the form of a code (this code is in the DNA; we will talk about that later)

e. Cancer: a group of diseases characterized by uncontrolled cell division of abnormal cells.  

f. Exposure of cells to certain chemicals and radiation increases mutations and thus increases the chance of cancer.

g. Cloning: the production of identical genetic copies.  Some organisms reproduce asexually with all of the genetic information coming from one parent. 


2. Sexual Reproduction  – the production of specialized sex cells (gametes) and the fusion of their nuclei (fertilization) producing a fertilized egg cell (zygote).

a. Gametogenesis: Making Gametes! (sperm or eggs) The process of producing gametes by meiosis.  

· Males produce sperm, females produce eggs. 

· Each contains half the genetic information.  

b. The process of Meiosis involves two divisions. (Mitosis has only one division…)

Meiosis

c. Mitosis is associated with growth and asexual reproduction (skin cells, etc. everything but sperm & eggs); Meiosis with sexual reproduction (making sperm & eggs)

d. During fertilization, gametes unite to form a zygote, which contains the complete genetic information for the offspring.

e. The zygote, or fertilized egg, undergoes a series of mitotic cell divisions called cleavage.

f. The cleavage of the cells allow different layers to develop which form different tissues.  This is known as differentiation.


g. Sexually produced offspring often resemble, but are not genetically identical to either of their parents.  (They actually have 1/2 of mom's genes, 1/2 of dad's genes.)

3. Sexual Reproduction in Humans

a. Gametogenesis

1) Male Reproductive System

a) produces sperm in testes and deposits them in the female reproductive tract.

b) testes, located in a sac (scrotum) outside the lower abdomen, is one to two degrees cooler than inner body temperature, providing the best temperature for sperm production and storage.

c) After production, sperm pass through several tubes, including urethra, which runs through the penis.

d) Glands secrete liquid into tubes, functioning as a transport medium for sperm, together with the sperm it is known as semen.

e) The testes also produce the male sex hormone, testosterone, which aids in sperm maturation and  development of the male secondary sex characteristics such as beard growth and voice pitch.

2) Female Reproductive System

a) Ovaries, producing eggs in follicles, are located in the lower abdominal cavity, one on each side.
b) All female eggs are present at birth in the ovaries, but are in an immature form, maturing at different rates, so only one egg is released at ovulation.

c) Following egg release (ovulation), the egg is carried through an oviduct (a fallopian tube) to the uterus.

d) At the lower end of the uterus, known as the cervix, is the muscular tube, the vagina
e) The ovaries also produce the female hormones estrogen and progesterone for regulating secondary sex characteristics, such as the development of mammary glands, and broadening of the pelvis, and coordination of the menstrual cycle. 

f) Fertilization – occurs in the oviduct within 24 hours of ovulation or the egg disintegrates.

g) After fertilization, the cleavage of the zygote begins in the oviduct as the egg travels toward the uterus, implantation in the uterine lining will occur within       6 – 10 days after fertilization.

h) In humans the embryonic development of essential organs occurs in early stages of pregnancy.  The embryo may encounter risks from faults in its genes and from it mother’s exposure to environmental factors such as inadequate environment, use of alcohol, drugs, tobacco, other toxins, or infections throughout her pregnancy.

i) Prenatal development (natal=birth)
· Cleavage occurs in the oviduct

· Gastrulation usually occurs after uterine implantation.

· As divisions of the  embryo occur, differentiation results in formation of specialized tissues and organs from embryonic layers of gastrula: endoderm, mesoderm, ectoderm.

· Normal prenatal development depends upon supplying embryo with the proper balance of nutrients.

j) Multiple births result from either fertilization of two eggs at the same time, separate sperm (fraternal twins) or separation at cleavage of one zygote and development into two organisms (identical twins)


k) Birth: occurs after 9 month gestatation period.

l) After birth, development continues, with various body parts growing at different rates.

m) Fertilization can occur outside the animal, called     in-vitro fertilization, and zygote can be implanted into female, perfected in animals and done with success in humans..

4. Site of Development

a. Internal Development- growth of the embryo inside the parent (usually requires fewer sperm and egg cells)

1. Placental Mammals

· Has internal fertilization
· Embryo develops within the uterus

· Eggs have very little yolk and are quite small
· Within the uterus, a specialized organ, called the placenta, is formed from embryonic and maternal tissues (it allows the exchange of nutrients, wastes, and respiratory gases between the mother and the embryo)

· The mother’s and baby’s bloodstreams do not mix. An umbilical cord, containing blood vessels, attaches the developing embryo to the placenta

· Example: Humans

2. Marsupials

· No nourishment from the parent.

· The source of food is the yolk stored in the egg.

· The embryo is born at a relatively premature stage compared to placental mammals.

· Embryo completes it’s development externally in a pouch which contains mammary glands (which produce milk).

b. External Development- occurs outside the female’s body

1. In water : 

· the eggs of many fish and amphibians are fertilized externally and develop externally in the water.

· Large numbers of sperm & eggs are needed.

· The survival rate is generally low.

· The developing embryo’s source of food is the yolk in the egg.

2. On land:

· Eggs of birds, many reptiles, and a few mammals develop externally on a land environment after internal fertilization.

· Better survival rate than in water.


· The developing embryo’s source of food is the yolk.

· The amnion contains amniotic fluid.  This fluid provides a watery environment, protects the embryo from shock, and prevents adhesion of the embryonic tissues to the shell.

· The yolk sac surrounds the yolk. Blood vessels which penetrate the yolk sac transport food to the embryo.

· The allantois allows the embryo to exchange gasses with the outer environment and it also stores wastes produced by the embryo.

· The chorion is the outer membrane surrounding the other membranes.


5. Plant Sex

A. The Flower.  

The flower is a structure specialized for sexual reproduction in the higher plants called angiosperms.

1. The stamen is the male reproductive organ.  

· It contains two parts: a structure called the anther and a stalk called the filament.  

· Pollen grains containing the male gametes are produced by meiosis in the anther.

2. The pistil is the female reproductive organ.  

· It consists of the stigma, where pollen grains are deposited; a stalk called the style; and the ovary, containing ovules in which gametes are produced by meiosis and where fertilization occurs.

3. Other structures.  

· Modified leaves called petals and sepals may be present in the flower and are frequently used to attract a pollinator.

4. Variations on flower structure.  

· In some species of plants, some of the flowers contain only stamens (staminate flowers)  

· While others contain only pistils (pistillate flowers).

B. Zygote Formation.

1. Pollination is the transfer of pollen grains from the anther of a stamen to the stigma of a pistil.

a. Self-pollination is the transfer of pollen from an anther to the stigma of the same flower or to the stigma of another flower on the same individual plant.

b. Cross-pollination is the transfer of pollen from an anther of one flower to the stigma of a flower on another plant.

c. Agents of pollination.  

· Pollination may result from the action of gravity, wind, water, insects, and birds.  

· Colored petals or sepals may act to attract insects and birds and thus increase the likelihood of pollination.

· The thick wall of the pollen grain protects the sex cells and reduces loss of water in a dry environment during transfer to the stigma of a flower.

2. Germination of the pollen grain.  

· If the pollen grain is “recognized” by the stigma as belonging to the same species, the pollen grain germinates on the stigma.  

· A pollen tube then grows down through the style to the ovary. 

· Two sperm nuclei develop from the pollen grain nucleus and travel down the style with the pollen tube.

3. Fertilization. 

· The pollen tube penetrates the ovary and enters one of the ovules.  

· One of the monoploid (n) sperm nuclei fuses with the monoploid (n) egg nucleus in the ovule, forming a diploid (2n) zygote.  

· The second sperm nucleus fuses with the endosperm nuclei and develops into the endosperm, a food storage tissue.

4. Development of the embryo.  

· The zygote on the ovule multiplies by mitotic division and develops into the plant embryo.  

· The ovule develops into a seed.  

· The ovary develops into a fruit containing the seeds.

C. Seed Formation.

1. Structure of the seed.  

· The outer layers of the ovule develop into a seed coat, which surrounds and protects the embryo.  

· The seed may also contain the food storage tissue called the endosperm.

2. Structure of the embryo.

a. The epicotyl is the portion of the embryo that develops into the leaves and the upper portion of the stem.

b. The cotyledon stores food for early growth of the embryo when the seed germinates.  

· The flowering plants (angiosperms) are divided into two groups: 

(1) the monocots, in which only one cotyledon is present (for example: corn) 

(2) the dicots, in which two cotyledons are present (for example: beans).

c. The hypocotyl develops into the root and in some species the lower portion of the stem.

D. Fruits.  

· In flowering plants the ovary develops into a fruit containing the seeds.  

· Fruit is specialized for aiding the dispersal of the seeds.  

· They may disperse the seeds by being carried by wind or water, on the bodies of animals, or in the bodies of animals that eat the fruits and later eliminate the seeds.

E. Seed Germination.  

· Seeds may germinate in the proper environmental conditions, which include suffecient moisture, proper temperature, and suffecient oxygen.  

· When a seed germinates, the embryo develops into a mature plant by cell division, differentiation, and growth.
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