
CBSE CLASS XII ZOOLOGY
Embryonic Development
One mark questions with answers
Q1. What is organogenesis?
Ans1. The development of organs and organ systems in embryo is called organogenesis. 

Q2. In the mammalian female, where does fertilization take place?
Ans2. Fertilization is internal, and takes place in the ampulla of the fallopian tube.
Q3. What is karyogamy?
Ans3. Mixing up of the chromosomes of a sperm and ovum is called karyogamy.
Q4. Which germ layer gives rise to liver, pancreas, thyroid and thymus?
Ans4. Endoderm.
Two mark questions with answers
Q1. The blood of the mother never mixes with that of the foetus, yet it nourishes the latter. How?
Ans1. The blood of the foetus and that of the mother do not mix at all, either in the placenta or any other place. The blood of the foetus in the capillaries of the chorionic villi comes in close contact with the mother's blood in the tissues between the villi, but they are always separated by a membrane through which diffusion of material takes place.
Q2. Why is cleavage in mammals called simple holoblastic?
Ans2. Simple holoblastic cleavage is the complete division of the egg into two equal-sized blastomeres. The egg is alecithal. Placental mammals show this type of cleavage.

Q3. Why is it that only the same species of sperms and ovum fertilize?
Ans3. Species specificity in fertilization : The egg secretes a chemical called fertilizin (composed of glycoprotein). A protein substance called antifertilizin is present on the surface of the sperm. The fertilizin of the egg interacts with the antifertilizin of a sperm of the same species. The sperm sticks to the egg surface due to this. This adhesion of the sperm to the egg of the same species through chemical recognition is called agglutination.
Q4. How are fraternal twins formed?
Ans4. At times, two eggs are released simultaneously, one from each ovary. Both are fertilized, each by a separate sperm, therefore, the two zygotes are genetically different. These are non-identical or fraternal twins. They may or may not be of the same sex, as they are the result of two different fertilization events. The fraternal twins resemble each other only as much two offspring of the same age would do.
Three mark questions with answers
Q1. Tabulate the main events that take place during embryonic development.
Ans1. Principal Events During Embryonic Development
	Stage
	Time Period
	Principal Events

	1. Zygote
	12-14 hours after ovulation.
	Haploid sperm unites with the haploid egg, making the latter a diploid zygote with unique genotype.

	2. Cleavage
	30 hours to 3 days.
	Mitotic divisions increase the number of cells without increasing total cytoplasmic mass (multiplicative growth)

	3. Morula
	Third to fourth day.
	Solid ball formed, comprising outer layer of small cells around an inner mass of large cells.

	4. Blastocyst
	Fifth day to end of the second week.
	Hollow ball formed, comprising trophoblast, embryonic knob and blastocyst cavity, implantation occurs, embryonic disc is formed, primary germ layers are established.


Q2. What is the significance of fertilization?
Ans2. Significance of Fertilization :
(a) It stimulates the egg to complete its maturation.
(b) It restores the diploid number of chromosomes characteristic of the species (46 in humans).
(c) It initiates cleavage.
(d) It introduces the centrioles which are lacking in the mature egg.
(e) It activates the ovum to develop into a new individual by repeated mitotic divisions.
(f) It combines the characters of two parents. This introduces variations.
(g) It determines the sex of the young one.
(h) The fertilization membrane formed after sperm entry prevents the entry of other sperms into the ovum.
Q3. Describe the structure of blastula in mammals.
Ans3. With the disappearance of the zona pellucida, the morula is now known as the blastula or blastodermic vesicle. The embryo is at the sixty-four cell stage. A cavity is formed within the inner cell mass. This cavity is called blastocoel. The blastocyst or blastula has an outer envelope of cells called the trophoblast or trophoectoderm which is the precursor of the foetal placenta, and an inner cell mass which is the precursor of the embryo.
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Q4. What are the functions of the placenta?
Ans4. Functions of Placenta :
(a) Nutrition : The placenta ensures diffusion of nutritive elements from the mother's blood into the foetus.
(b) As a barrier : The placenta allows only those materials to pass into the foetal blood that are necessary.
(c) Respiration : Oxygen and carbon dioxide diffuse in and out of the foetal blood.
(d) Storage : The placenta stores fat, glycogen etc.
(e) Excretion : The excretory products of the foetus diffuse into the mother's blood and are excreted by the mother.
(f) Endocrine function : The placenta secretes hormones like oestrogens, progesterone and HCG.
Five mark questions with answers
Q1. What is gastrulation? What is its significance? Describe the formation of the three germ layers in a mammalian embryo.
Ans1. GASTRULATION :
Gastrulation is the movement of cells to form germ layers.
Gastrulation is the formation of the gastrula from the blastula. It is a phase of embryonic development during which the cells of the blastula move in an orderly fashion (in small masses or as sheets of cells) to form the three germinal layers, viz., ectoderm, endoderm and mesoderm, thus initiating the process of morphogenesis.
Significance of Gastrulation :
(a) It is the beginning of morphogenesis and differentiation.
(b) It results in the organisation of cells into layers as a prelude to the formation of body organs.
(c) Metabolic activities of the cell are increased.
(d) In the human blastula, three germinal layers namely, ectoderm, endoderm and mesoderm are formed, while the cells of the trophoblast secrete HCG to prevent the degeneration of corpus luteum.
FORMATION OF GERM LAYERS :
(a) Formation of Endoderm :
The blastula or blastodermic vesicle enlarges by absorbing food from the uterus. This is followed by the separation of some cells from the inner cell mass. These cells push into the blastocoel to form the first endodermal cells.
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The endoderm differentiates into the primitive gut or archenteron. Its cavity is called the gastrocoel. The primitive gut later differentiates into two portions. One is within the body of the embryo and forms the true gut and the other (yolk sac) communicates above with the true gut. The yolk sac encloses fluid, not yolk.
After the endodermal cells migrate from the inner cell mass, the remaining cells get consolidated to form the embryonic disc. The blastocyst is now a two-layered embryo whose outer layer is the epiblast. This forms the future ectoderm and mesoderm. The lower layer is the hypoblast, or endoderm.
A space appears between the epiblast and the trophoblast. This space is the amniotic cavity and is filled with amniotic fluid.
(b) Formation of Mesoderm :
It starts only after the completion of the endoderm. It begins from the caudal margin of the embryonic disc by rapid multiplication of cells, causing localized thickening of the embryonic disc. These cells subsequently get detached from the embryonic disc and form the mesoderm.
(c) Formation of Ectoderm :
After the formation of the mesoderm, the remaining cells of the embryonic disc get arranged in a layer called the ectoderm.
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