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Chapter 4 Reproduction
Module 4.1
SHE: Captive breeding to fight extinction
	1	This will help the zoo staff to keep the animals fertile so they can produce young in captivity. Captive bred animals can then be used to recover and conserve natural populations by releasing captive bred animals into the wild.
	2	•	In zoos as exhibits for the public to educate people and encourage them to support conservation efforts financially and politically
•	For agriculture, such as sheep for wool, cows for milk, and chickens for eggs and meat
•	As domestic animals for pets
•	As domestic animals for service animals, such as police dogs or guide dogs
•	In zoos to breed animals in captivity that are not for release. These animals are kept as part of the zoos’ exhibits for education and research, reducing the need for animals to be taken from the wild.
	3	•	Predators—does the release site need to have a predator-proof fence?
•	Habitat protection—are there still ongoing threats to the habitat?
•	Is the size of the habitat suitable for the number of animals to be released? For example, are there enough resources to sustain them?
•	Are there enough captive bred animals to found and sustain a wild population?
•	Are the captive bred animals healthy enough to be released?
•	Have the captive bred animals been trained to recognise predators (predator avoidance)?
•	Are the captive bred animals used to conditions similar to those at the release site?
•	How will the released animals be monitored?
Module review answers
Remembering
	1	a	fertilisation: the joining of a sperm and an egg
b	copulation: the joining together of a male and female animal in reproduction, in species that have internal fertilisation
c	embryo: a young organism at a very early stage of its development
d	external development: development of a young animal outside the parent’s body
e	zygote: the first cell formed after fertilisation
	2	a	gametes
b fertilisation
c	hermaphrodite
d	pollination
e	germination
	3	a	Ovary
b	Water
c	Inside the female dog


	4	Sexual
	5	Snails, slugs and flatworms
Understanding
	6	a	Reproduction is the production of new individuals by a parent or parents. 
b	It is necessary because it enables a species to survive by producing new individuals.
	7	a	The reproductive systems of frogs, birds and mammal share many of the same organs, which have basically the same function in each species.
b	The most important organ in males is the testis, which makes sperm.
c	In females, the ovary makes the egg cells.
d	In many animals the eggs are fertilised inside the female in the oviduct.
e	In some animals, such as dogs, the sperm pass out of the body through the penis.
	8	a	First group: testis, sperm duct, penis, sperm
Second group: ovary, oviduct, egg, vagina
b	The first group includes male reproductive features. The second group includes female reproductive features.
	9	Student answers will vary.
Applying
10	Examples of student responses may include:
a	any bird, echidna, platypus, toads
b	horse, sheep, kangaroo, whale
c	fruit bat, possum, cattle, human
	11	Parthenogenesis—the production of offspring from unfertilised eggs
Analysing
	12	a	Copulation is the joining of two individuals for reproduction where there is internal fertilisation. Fertilisation is the process of a sperm and an egg joining together. Fertilisation can occur without copulation in species that are externally fertilising, such as fish. 
b	Internal fertilisation occurs inside the body of a parent, usually the female. External fertilisation occurs outside the body of the parent.
13	The female insect, mammal and amphibian all have an ovary and oviduct which have the same function: to produce eggs and transport them to another body part. The insect and mammal both have vaginas, which are for the male penis to be inserted. The amphibian does not have a vagina because the male does not fertilise the eggs internally. Eggs are shed out of the female body before fertilisation. Female mammals have a uterus where the young develop, unlike insects or amphibians. Insects also have parts that make egg cases, unlike mammals or amphibians.
		Male insects, mammals and amphibians have a testis and sperm duct which have the same function: to produce sperm and transport them to where they will be passed out of the body. The insect also has a penis for passing sperm into the female, as does the mammal. The amphibian does not have a penis because sperm are passed out into the water, not into the female. Male insects also have a gland for making a case around the sperm; the others do not.
Evaluating
14	Internal development is more likely when internally fertilised. The gametes have to join together. If they do this outside the body, then somehow the fertilised egg has to then enter the body of a parent. This would be much more difficult than to have the sperm placed inside the body by a male organ.
15	a	Whales have internal fertilisation because land animals (which were their ancestors) use this method because it ensures sperm and eggs do not dry out in the air and die.
b	Whales have internal development. They are related to animals such as humans, cows and mice (i.e. mammals) that have internal development.
Creating
	16	They would need to set up many different containers with several male and female beetles of the particular species in them. The temperatures of the containers would need to be controlled probably by using lamps and thermometers. If it is known what temperature the beetles usually live in, there will need to be a range of temperatures including this and above and below this. Daily observations should be made of the containers to detect either mating or eggs. One factor that could be considered is whether the experiment should copy the changes in the normal environment, such as the change in temperature throughout a day and night.
Module 4.2
Module review answers
Remembering
	1	a	asexual reproduction: reproduction that only needs one parent. No sex is involved, and male and female gametes are not produced.
b	mitosis: splitting of a cell into two identical cells
c	budding: occurs when an offspring grows from part of the parent’s body, then detaches
d	fission: asexual reproduction by splitting in two
e	clone: a copy of a particular individual
	2	a	rhizome
b	parthenogenesis
c	vegetative reproduction
d	cloning
e	yield
	3	a	Any one of the following: hydra, corals, some sponges
b	Any one of the following: sea stars, planaria
c	Any one of the following: water fleas, aphids, some bees, some reptiles, some fish


	4	a and b
•	Bulb: swollen underground part of the stem that has fleshy ‘leaves’ and that can grow into a new plant (e.g. onion)
•	Leaf plantlet: small embryo plants on the leaves that can grow when the leaf falls on the ground (e.g. Kalanchoe)
•	Rhizome: underground stem that grows along sending up new plants at intervals (e.g. bamboo)
•	Root sucker: new plants growing from roots near the surface (e.g. Eucalypts)
•	Runners: stems run along the ground surface, forming new plants at regular interval.(e.g. strawberry)
•	Stem tuber: swellings on the stem, usually underground, that are able to grow into a new plant if detached (e.g. potato)
Understanding
	5	Mitosis is the process that results in asexual reproduction. Without it there would be no new cells.
	6	Cloning produces a large number of plants very rapidly. It produces whole crops of superior plants that have a higher yield and are resistant to disease. The uniform appearance helps when selling the plants to the public.
	7	Cloned plants are near-identical and come from the one parent plant. If that parent is not resistant to a disease, then none of its clones are likely to be resistant either. Hence, if a disease kills one plant, it will also kill all its clones. Plants from seeds are all different. Some will be resistant to disease and some will not. Hence, some plants will always survive a disease outbreak.
	8	a	Gros Michel was a cloned crop virtually wiped out by Panama disease.
b	A disease related to Panama disease is already starting to infect some Cavendish bananas. This has the potential to destroy this variety of bananas so a new variety will probably be needed.
	9	While the explants divide, genetic changes can occur and the descendant plants become different from the parent. Plant breeders can use the different clones as a source of new features such as disease resistance.
Applying
10	Plants in a lawn will show runners with new plants that have grown from them. Also common in gardens are rhizomes—could dig up a ferns (some types), bamboos or canna lily. Bulbs are common in flowering plants such as freesia, tulips, daffodils, gladioli or agapanthus—dig up a bulb and show the plant growing from it. There may even be smaller bulbs growing. Other less likely options are look for stem tubers, root suckers or leaf plantlets.
Analysing
11	a	Sexual reproduction requires male and female sex cells to join together to make a new individual. Asexual reproduction does not require separate sex cells to join. Instead, the offspring is produced by dividing off from the parent.
b	Cuttings are similar to tissue culture in that pieces are cut off a parent plant and encouraged to grow, and the offspring are almost identical to the parents. But cuttings do not need the expensive laboratories and equipment. Cuttings do not generally show many variations (changes) in the descendant plants like those that can occur with cell tissue culture. 


12	a	Budding involves offspring growing from a part of one parent’s body. Fission is the splitting of a parent into two individuals that are both part of the original parent. 
b	Parthenogenesis involves growing by cell division from an unfertilised egg. Budding involves growing from a body cell of a parent, not an egg.
Evaluating
13	a	A sea star that is torn into several pieces by the waves battering it on the reef can regrow into several complete sea stars if a piece of the mouth tissue is present in each piece. So this has the same effect on the numbers as if the sea stars are reproducing.
b	If there were many sea stars that were regrowing arms, especially several arms each.
14	Stem cuttings. With cell tissue culture there is a higher incidence of genetic changes in the clones.
15	Jo is not right. Parthenogenesis can produce offspring from unfertilised eggs, where only a female parent is necessary.
16	Identical twins are not clones. The main reason is that that they are not the products of asexual reproduction of an existing parent individual, like most clones. They formed during sexual reproduction.
		They are also not exact copies of each other. Recent research shows that they do not have exactly the same inherited information (DNA)—small changes often occur during mitosis. Artificial animal clones are created by using the DNA of a body cell and putting it into an egg cell that has its nucleus removed.
Creating
17	Use stem tip cuttings. Take 10 cm cuttings from the tips of the shoots of the chosen parent plant, dip the cut end in hormone powder and stick the stems in pots of soil. Water and cover with a plastic bag. Keep out of direct sunlight in a warm humid place. When the cuttings have grown into healthy plants, transfer them to the garden.
18	Plant the potato in the garden, and let it grow and produce more potatoes. Plant all the potatoes and let them grow into mature potato plants. So one potato plant has produced offspring. Alternatively, cut the potato into sections, plant each one in the garden and watch them grow into mature plants.
Module 4.3
SHE: Ian Frazer and the HPV vaccine
	1	Many cancers of the cervix, vagina and vulva. Genital warts. 
	2	Around 250 000 women worldwide die from the disease each year.
	3	Gardasil causes the body to create white blood cells that destroy the HPV virus and also forms memory cells that can detect any future infection by HPV.
	5	Research can solve major public health problems and save lives.


Module review answers
Remembering
	1	a	ovulation: release of the egg from the follicle in the ovary
b	period: loss of blood and the lining of the uterus at the end of a menstrual cycle (if pregnancy does not occur)
c	puberty: the time in a person’s life when they become able to reproduce (i.e. when they can make fertile sperm or eggs)
	2	a	fallopian tube (oviduct)
b	menstrual cycle
c	sperm duct (or vas deferens)
	3	a	Testes
b	Vas deferens
c	Scrotum
d	Penis
e	Prostate, Cowper’s glands and seminal vesicles
	4	Males: enlargement of the testes; sperm formation by the testes; growth of the penis; voice ‘breaks’ (a deeper voice); hair on the face, arms, chest and groin; increased muscle and bone growth and strength; sudden increase in height and chest capacity
Females: hair growth on the armpits and groin, sudden growth spurt, first menstrual period, widening of the hips, growth of breasts, more fat deposited in the hips
	5	a	Oviducts
b	Testicles
c	Womb
d	Ovum (ova for more than one egg)
e	Vas deferens
f	Period
	6	FSH, LH and oestrogen
	7	Testosterone
Understanding
8		a	The changes in a female’s body, mainly in the reproductive system, over a month.
b	Hormones control the development of the egg, the release of the egg and the development of the lining of the uterus.
	9	Testes are outside the abdominal cavity because it is cooler there and sperm are killed or deformed if they become too hot. The advantage is the sperm are healthier.
Applying
10	If her cycle is 28 days, then there are: 
365 ÷ 28 = 13 cycles per year for 38 years
13 × 38 = 491 eggs.
11	a	Day 14
b	Ovulation usually occurs 14 days before menstruation: 23 + 14 = day 37.
c	36 – 14 = 22 days
	12	a	Urethra 
b	It carries sperm out of the penis and allows urine to exit the body.
Analysing
	13	a	Sperm is the reproductive cell produced by the testes. Semen is sperm mixed with other fluids and sugar from the prostate and Cowper’s glands.
b	Ova are eggs. Ovulation is the process of releasing the egg. The oviduct is the tube that carries the egg to the uterus.
14	a	Ovaries are inside the abdomen. Testes are outside the abdomen.
b	An ovary usually produces one egg at a time (but several can sometimes be released) whereas a testis produces millions of sperm in each ejaculation.
Evaluating
	15	It can squeeze the urethra and close it off so that it cannot carry urine from the bladder.
16	Testes need to be cool to produce good sperm. By moving away from the body, they move away from its heat. On cold days, they will move towards the body to gain some warmth.
17	a	It will prevent a woman from becoming pregnant and a man from becoming a father.
b	The oviduct is where fertilisation occurs. Blockage of the oviduct stops sperm entering to fertilise the egg and stops the egg from reaching the uterus, so pregnancy is impossible. The vas deferens carry the sperm from the testes to the penis. If the duct is blocked, sperm cannot be deposited in the woman’s vagina, so pregnancy is impossible.
Creating
18	Student responses will vary, but they should discuss the physical changes in the body that will occur in both males and females. The should also discuss emotional changes, which could include: 
•	embarrassment —voice breaking, looking different from others (early and late developers),
•	irritability—at certain times in menstrual cycle as hormones cycle 
•	worry—whether their feelings are normal, dreams about opposite sex
•	anger—that they seem to be different from others, that parents do not let them do what they want to
•	boredom—wanting to do exciting things all the time
•	confusion—feeling sad for no apparent reason as hormones change.
Module 4.4
SHE: Drugs and pregnancy
	1	The chemical crosses the placenta into the embryo and disrupts cell division while the embryo is developing.
	2	To ease the pain from leprosy, to cure cancer of the white blood cells or to slow down the spread of cancer in a patient.
	3	The alcohol crosses the placenta and enters the embryo. This can damage growing cells—especially in the brain, resulting in low intelligence and behaviour problems.
	4	Low intelligence, heart defects, behaviour problems and mental illness


	5	Avoid smoking and alcohol. Pharmaceutical drugs should be checked for known effects on babies in the womb.
	6	Researching deformities in offspring has shown how particular drugs affect cell division to cause the deformities. This has lead doctors to warn pregnant women about the dangers of particular lifestyle choices and medications.
Module review answers
Remembering
	1	a	copulation: two different individuals joining together for sexual reproduction, involving internal fertilisation
b	ejaculation: passing of sperm out of the penis
c	implantation: when a blastocyst burrows into the wall of the lining of the uterus
d	blastocyst: hollow ball of cells formed from cell division of the zygote
e	placenta: a highly folded series of membranes and blood vessels where the foetus is connected to the mother
f	labour: process of baby being born, from first contractions until afterbirth is expelled
2		a	zygote
b	oviduct/fallopian tube
c	lining of the uterus
d	amniotic fluid
e	umbilical cord
f	gestation period
	3	Fertilisation, movement down oviduct towards uterus, many cell divisions, eventually a hollow ball of cells (blastocyst), entry to uterus, implantation
	4	Woman has pains in her abdomen caused by the uterus contracting and relaxing, amniotic fluid leaks out and cervix dilates
	5	Amniotic sac bursts and amniotic fluid escapes, foetal head (usually) pushes into the vagina and exits the vagina, baby is born, blood and afterbirth (placenta) are expelled.
Understanding
	6	The amniotic fluid acts as a shock absorber, protecting the embryo from bumps. It also helps keep the embryo’s temperature constant.
	7	The placenta allows nutrients and oxygen from the mother to enter the baby. It also allows the embryo’s waste materials, such as carbon dioxide, to enter the mother’s blood for removal by her.
	8	The placenta contains a membrane that forms a boundary between the mother’s blood and the baby’s blood, keeping them from mixing.
Applying
	9	a	It is expected in 279 more days—a total of 280 days including 1 January. The baby will probably be born around 7 October.
b	It should be 266 days, including 1 January. The due date is 23 September.


Analysing
	10	a	In a foetus the major organs and systems have been formed and the external appearance looks human. An embryo is an earlier stage, still developing all its body parts.
b	Labour is the process from the first pains felt by the mother to the expulsion of the afterbirth, while birth is the passage of the baby out of the mother.
11	a	The placenta is the structure containing membranes attaching the embryo to the lining of the uterus. The umbilical cord attaches the embryo to the placenta.
b	Fertilisation is the process of egg and sperm joining. Implantation is the burrowing of the fertilised egg (as a blastocyst) into the lining of the uterus. Pregnancy is the time from implantation until birth.
Evaluating
	12	Recommend that she gets advice from a doctor because many ‘natural remedies’ have not had to go through rigorous scientific testing. Because morning sickness often occurs when the embryo is forming many of the major organs, there is a danger that unproven remedies may cause harm to the embryo.
	13	The head needs to be able to change shape to squeeze through the birth canal.
	14	It causes it to contract just like with ‘natural’ uterine contractions.
Creating
	15	Students should produce a diagram similar to the one in Figure 4.4.5 on page 181, but with brief explanations of the parts included.
16	Student answers will vary.
Chapter review answers
Remembering
	1	a	Asexual
b	Parthenogenesis
c	Gametes
d	Testis
e	Ovary
	2	a	38 weeks, 266 days
b	Girls: 12
	Boys: 13
c	Two days
d	Day 14
	3	Sample answer:
•	Runners—grass
•	Underground stem—bamboo
•	Bulb—onion
•	Budding—hydra
•	Parthenogenesis—aphid
	4	A clone is an identical copy (mostly) of an individual
Understanding
	5	Cloning produces a large number of plants very rapidly. It produces whole crops of superior plants that have a higher yield and disease-resistance. The uniform appearance helps when selling to the public.
	6	It is where the fertilised egg implants and develops into a foetus. It supplies all the conditions for healthy growth and development of a baby.
	7	Use stem tip cuttings. Take 10 cm cuttings from the tips of the shoots of the chosen parent plant, dip the cut end in hormone powder and stick the stems in pots of soil. Water and cover with a plastic bag. Keep out of direct sunlight and in a warm, humid place. When the cuttings have grown into healthy plants, transfer to the garden.
	8	Take a bulb of the onion/daffodil or the tuber of the potato and plant it in some soil (in the garden or a pot). Let the bulb/tuber sprout and grow into a plant that produces its own bulbs/tubers. The bulbs/tubers could each grow into a plant. The bulb/tuber has allowed new individuals to be produced without use of seeds—therefore, it is asexual reproduction.
	9	Sexual: In all species meiosis allows cell division to produce the sex cells that combine to form a new individual.
		Asexual: Mitosis allows cell division that is needed for fission to occur in single-celled organisms. Mitosis also allows some multicellular animals to bud and some plants to reproduce vegetatively (e.g. from bulbs).
Applying
	10	Placental mammals have a placenta that allows exchange of materials between the mother and foetus. Monotremes have no placenta; the embryo develops outside the mother’s body, in an egg.
11	Placenta
Analysing
	12	Plants and almost all animals reproduce sexually. However, many plants can also reproduce asexually whereas few animal species do so.
	13	Animals have male organs that produce sperm, such as testes in humans and flatworms. Plants also produce ‘sperm’ (male sex cells). In flowering plants male gametes are formed in the anthers and are released as pollen. Animals have female organs that produce eggs, such as the ovaries in a human. In most plants there is also an ovary that produces female egg cells.
	14	Sexual reproduction involves special sex cells joining together, whereas asexual reproduction does not involve sex cells, but growth from the body of a parent instead.
	15	The role of the male reproductive system is to allow development to sexual maturity, and then to produce sperm and place them inside the female. The female role is to allow development to sexual maturity, and then to conceive children, give birth to them and feed them (on milk) after birth. 
	


16	
	Category
	Male
	Female

	changes that have an essential role in reproduction
	testes develop and produce sperm
	reproductive organs grow.
menstruation begins
hips widen

	changes that may assist in reproduction but that are not essential
	penis lengthens and widens
	breasts develop
fat on buttocks

	changes that do not have an obvious role in reproduction reproduction
	voice breaks
growth in height
facial hair
more muscle 
hair in pubic, chest and underarm
sweat and oil glands increase
	growth in height
hair in pubic and underarm


[bookmark: _GoBack]17	In asexual reproduction, the only form of cell division is mitosis, in which cells split into two identical cells, each one with identical genetic information to each other and to the parental cell. In sexual reproduction, on the other hand, two cell division processes take place, mitosis and meiosis. The former takes place in all cells of the organism and ensures the growth and repair of the tissues. Meiosis occurs only in the male and female reproductive organs and is responsible for the formation of gametes (egg and sperm).
Evaluating
	18	When the embryo is growing in the first few months, many chemicals can interfere with its development. Cells can be damaged by many illegal drugs. Research has shown that severe damage can occur, leading to death, brain damage and lack of limbs.
	19	a	Student answers will vary.
b	Student answers will vary.


Creating
20	See the following figure.
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Inquiry skills

Research
Student answer will vary
Thinking scientifically
	1	C
	2	B
	3	D
	4	C
	5	C
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