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Unit I 
Definition, scope & historical perspective of development Biology, 

Gametogenesis – Spermatogenesis, Oogenesis Fertilization - Definition, 

mechanism, types of fertilization. Different types of eggs on the basis of yolk. 
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1. Introduction & history of development biology 

1.1. Introduction  

Developmental biology is the study of the process by which animals and plants grow and 

develop. Developmental biology also encompasses the biology of regeneration, asexual 

reproduction, metamorphosis, and the growth and differentiation of stem cells in the adult 

organism. 

       

1.2. The Foundations of Developmental Biology 

What is developmental biology, and why has it emerged as one of the most dynamic 

and exciting areas of biological investigation? 
 
Nothing in nature is more fascinating than the development of a complex, multicellular 

organism that progressively acquires the essential attributes of its parents. Developmental 

biologists study all aspects of development, from the genes and molecular events that control 

development to the structural changes that an organism undergoes as it develops. They study 

various modes of development, from embryonic development of animals and plants to 

aggregation of slime mold amebae, flowering of plants or regeneration of limbs in salamanders. 

Like historians, developmental biologists establish the linkage between events occurring on a 

time scale, sorting out the sequential events that lead to changes in form and function during 

an organism's lifetime. It is this dynamic aspect of developmental biology - the emphasis on 

change - that holds such great fascination and makes it such a challenging scientific discipline. 

The contemporary study of developmental biology is facilitated by a vast array of new 

technologies, adopted from molecular biology, genetics and cell biology. Progress in these 

fields has been swift in recent years and - as a result of applying these powerful tools - 

developmental biologists have been able to answer questions that have eluded scientists for 

decades. 

 

1.3. Historical Roots of Developmental Biology 

Who laid the foundations of developmental biology, and why should we 

care? 

https://en.wikipedia.org/wiki/Animal
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Regeneration_(biology)
https://en.wikipedia.org/wiki/Asexual_reproduction
https://en.wikipedia.org/wiki/Asexual_reproduction
https://en.wikipedia.org/wiki/Metamorphosis
https://en.wikipedia.org/wiki/Stem_cell


The multidisciplinary approach to the study of development first arose before the turn of the 

Twentieth Century as an integration of embryology (initially the descriptive study of embryonic 

development) with cytology (the study of cellular structure and function) and later with genetics 

(the study of inheritance). The leading cytologists of that time (primarily E.B. Wilson at 

Columbia University in New York City) recognized that development of the embryo is a 

manifestation of changes in individual cells and that an understanding of the fundamental 

principles of development would come from studying cellular structure and function. 

Wilson recognized that the characteristics of an organism gradually emerge by utilization of 

the inherited information that is located on the chromosomes. Therefore, it was important to 

comprehend the nature of that information and how it is utilized during development. However, 

in the absence of concrete evidence, there was a great deal of rampant speculation as to how 

the chromosomes participate in development. The German embryologist Wilhelm Roux was 

the source of much of this speculation. 

Roux believed that the fertilized egg receives substances that represent different characteristics 

of the organism, which - as cell division occurs - become linearly aligned on the chromosomes 

and are subsequently distributed unequally to daughter cells. This "qualitative division" fixes 

the fate of the cells and their descendants because some of the determinants are lost to a cell at 

each division. 

Roux (1888) appeared to have confirmed his theories by an experiment he conducted on frog 

eggs. 

 

2. Gametogenesis- spermatogenesis & oogenesis  

Gametogenesis, the production of sperm and eggs, takes place through the process of meiosis. 

During meiosis, two cell divisions separate the paired chromosomes in the nucleus and then 

separate the chromatids that were made during an earlier stage of the cell’s life cycle, resulting 

in gametes that each contain half the number of chromosomes as the parent. The production 

of sperm is called spermatogenesis and the production of eggs is called oogenesis. 

 

2.1. Spermatogenesis 

Spermatogenesis occurs in the wall of the seminiferous tubules, with stem cells at the periphery 

of the tube and the spermatozoa at the lumen of the tube. Immediately under the capsule of the 

tubule are diploid, undifferentiated cells. These stem cells, called spermatogonia (singular: 

spermatagonium), go through mitosis with one offspring going on to differentiate into a sperm 

cell, while the other gives rise to the next generation of sperm. 

 

Meiosis begins with a cell called a primary spermatocyte. At the end of the first meiotic 

division, a haploid cell is produced called a secondary spermatocyte. This haploid cell must go 

through another meiotic cell division. The cell produced at the end of meiosis is called a 

spermatid. When it reaches the lumen of the tubule and grows a flagellum (or “tail”), it is called 

a sperm cell. Four sperm result from each primary spermatocyte that goes through meiosis. 

Stem cells are deposited during gestation and are present at birth through the beginning of 

adolescence, but in an inactive state. During adolescence, gonadotropic hormones from the 



 

anterior pituitary cause the activation of these cells and the production of viable sperm. This 

continues into old age. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure. 1. Spermatogenesis: During spermatogenesis, four sperm result from each 

primary spermatocyte, which divides into two haploid secondary spermatocytes; these 

cells will go through a second meiotic division to produce four spermatids. 

 

2.2. Oogenesis 

Oogenesis occurs in the outermost layers of the ovaries. As with sperm production, oogenesis 

starts with a germ cell, called an oogonium (plural: oogonia), but this cell undergoes mitosis to 

increase in number, eventually resulting in up to one to two million cells in the embryo. 



The cell starting meiosis is called a primary oocyte. This cell will begin the first meiotic 

division, but be arrested in its progress in the first prophase stage. At the time of birth, all 

future eggs are in the prophase stage. At adolescence, anterior pituitary hormones cause the 

development of a number of follicles in an ovary. This results in the primary oocyte finishing 

the first meiotic division. The cell divides unequally, with most of the cellular material and 

organelles going to one cell, called a secondary oocyte, and only one set of chromosomes 

and a small amount of cytoplasm going to the other cell. This second cell is called a polar 

body and usually dies. A secondary meiotic arrest occurs, this time at the metaphase II stage. 

At ovulation, this secondary oocyte will be released and travel toward the uterus through the 

oviduct. If the secondary oocyte is fertilized, the cell continues through the meiosis II, 

completing meiosis, producing a second polar body and a fertilized egg containing all 46 

chromosomes of a human being, half of them coming from the sperm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.2.  Oogenesis: The process of oogenesis occurs in the ovary’s outermost layer. A 

primary oocyte begins the first meiotic division, but then arrests until later in life when 

it will finish this division in a developing follicle. This results in a secondary oocyte, which 

will complete meiosis if it is fertilized. 



 

 

1.  Number of cells produced 

 In spermatogenesis, the cells divide equally during meiosis to produce four functional gametes 

 In oogenesis, the cells do not divide equally and as a result only one functional gamete is formed 

(plus 2 – 3 polar bodies) 

 

2.  Size of cells produced 

 In spermatogenesis, the cells that are formed following differentiation are all of equal size with 

equal amounts of cytoplasm 

 In oogenesis, one daughter cell (the ovum) retains all of the cytoplasm, while the other daughter 

cells form polar bodies 

 The polar bodies remain trapped within the surrounding layer of follicle cells until they eventually 

degenerate 

 

3.  Timing of the process 

 In spermatogenesis, the production of gametes is a continuous process that begins at puberty and 

continues until death 

 In oogenesis, the production of gametes is a staggered and finite process: 

 It begins before birth (prenatally) with the formation of a fixed number of primary oocytes 

(~40,000) 

 It continues with the onset of puberty according to a monthly menstrual cycle 

 It ends when hormonal changes prevent the further continuance of the menstrual cycle 

(menopause) 

 



Figure.3. Summary of the Differences between Spermatogenesis and Oogenesis 

 

 

 

 

 



 

3. Fertilization and types of fertilization 

Fertilization, union of a sperm nucleus, of paternal origin, with an egg nucleus, of maternal origin, 

to form the primary nucleus of an embryo. In all organisms the essence of fertilization is, in fact, 

the fusion of the hereditary material of two different sex cells, or gametes, each of which carries 

half the number of chromosomes typical of the species. The most primitive form of fertilization, 

found in microorganisms and protozoans, consists of an exchange of genetic material between two 

cells. 

The first significant event in fertilization is the fusion of the membranes of the two gametes, 

resulting in the formation of a channel that allows the passage of material from one cell to the 

other. Fertilization in advanced plants is preceded by pollination, during which pollen is 

transferred to, and establishes contact with, the female gamete or macrospore. Fusion in 

advanced animals is usually followed by penetration of the egg by a single spermatozoon. The 

result of fertilization is a cell (zygote) capable of undergoing cell division to form a new individual. 

3.1. Fertilization in Humans 

Fertilization is the biological process of fusion of male and female gametes resulting in the 

formation of a zygote. The fertilization in humans takes place in the fallopian tube. 

In this process, semen containing thousands of sperms is inseminated into the female vagina during 

coitus. The sperms move towards the uterus but not all succeed in reaching the opening of the 

fallopian tube. 

The secondary oocyte releases from the matured Grafian follicle of the ovary and enters into the 

fallopian tube, where it is fertilized within 24 hours, after which it is released from the ovary. 

Though surrounded by several sperms, the oocyte is fertilized by a single sperm. During meiosis-

II, the sperm enters the secondary oocyte and completes the meiosis. After this, the secondary 

oocyte is known as the egg. 

Both sperm and egg can show their vitality only to a limited period. Sperm is alive for 48-72 hours 

in a female reproductive system, whereas the egg can be fertilized for 24 hours before it is released 

3.2. Steps of Fertilization in Humans 

The fertilization process in humans takes place in several stages involving both the chemical and 

physical events. The different stages of fertilization in humans are mentioned below: 

 

1. Acrosomal Reaction 

The sperms incapacitation undergo acrosomal reactions and release certain chemicals known as 

sperm lysins present in the acrosome. 

https://www.britannica.com/science/sperm
https://www.britannica.com/science/nucleus-biology
https://www.britannica.com/science/egg-biology
https://www.britannica.com/science/embryo-human-and-animal
https://www.britannica.com/science/heredity-genetics
https://www.britannica.com/science/sex
https://www.britannica.com/science/cell-biology
https://www.britannica.com/science/gamete
https://www.britannica.com/science/chromosome
https://www.britannica.com/science/species-taxon
https://www.britannica.com/science/membrane-biology
https://www.britannica.com/plant/plant
https://www.britannica.com/science/pollination
https://www.britannica.com/science/pollen
https://www.britannica.com/science/gamete
https://www.britannica.com/animal/animal
https://www.britannica.com/science/zygote
https://byjus.com/biology/female-reproductive-system/


Due to the acrosomal reactions, the plasma membrane of the secondary oocyte and the sperm 

fuse together so that the contents of the sperms can enter. When the plasma membrane of the 

sperm binds with that of the secondary oocyte, the plasma membrane of the oocyte depolarizes. 

This prevents polyspermy. 

Calcium ions play a significant role in the acrosomal reaction. The main factors essential for 

acrosomal reactions are optimum pH, temperature and calcium and magnesium concentration. 

2. Cortical Reaction 

Soon after the fusion of the plasma membranes, the oocyte shows cortical reactions. Cortical 

granules found under the plasma membrane of the oocyte, which fuses with the plasma membrane 

and releases cortical enzymes between the zona pellucida and plasma membrane. The zona 

pellucida is hardened by the cortical enzymes that prevent polyspermy. 

 

Figure.4. Sperm Entry 

 



 

A projection known as the cone of reception is formed by the secondary oocyte at the point of 

sperm contact. This cone of reception receives the sperm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.5. Step.1. sperm: A sperm cell attempting to penetrate an egg (ovum) to fertilize it 

 

3. Prevention of polyspermy 

Most animal eggs are monospermic; i.e., only one spermatozoon is admitted into an egg. In some 

eggs, protection against the penetration of the egg by more than one spermatozoon (polyspermy) 

is due to some property of the egg surface; in others, however, the egg envelopes are responsible. 

The ability of some eggs to develop a polyspermy-preventing reaction depends on a molecular 

rearrangement of the egg surface that occurs during egg maturation (oogenesis). Although 

immature sea urchin eggs have the ability to associate with spermatozoa, they also allow multiple 

penetration; i.e., they are unable to develop a polyspermy-preventing reaction. Since the mature 

eggs of most animals are fertilized before completion of meiosis and are able to develop a 

polyspermy-preventing reaction, specific properties of the egg surface must have differentiated by 

the time meiosis stops, which is when the egg is ready to be fertilized. 

 

In some mammalian eggs defense against polyspermy depends on properties of the zona pellucida; 

i.e., when a spermatozoon has started to move through the zona, it does not allow the penetration 

of additional spermatozoa (zona reaction). In other mammals, however, the zona reaction either 

https://www.britannica.com/science/meiosis-cytology
https://www.merriam-webster.com/dictionary/differentiated


does not take place or is weak, as indicated by the presence of numerous spermatozoa in the space 

between the zona and egg surface. In such cases the polyspermy-preventing reaction resides in the 

egg surface. Although the eggs of some kinds of animals (e.g., some amphibians, birds, reptiles, 

and sharks) are naturally polyspermic, only one spermatozoal nucleus fuses with an egg nucleus 

to form a zygote nucleus; all of the other spermatozoa degenerate. 

4. Karyogamy 

After the entry of the sperm, the suspended second meiotic division is completed by the secondary 

oocyte. This gives rise to a haploid ovum and a second polar body. 

The head of the sperm containing the nucleus detaches from the entire sperm and is known as male 

pronucleus. The tail and the second polar body degenerates. The nucleus of the ovum is known as 

female pronuclei. 

The male and female pronuclei fuse and their nuclear membranes degenerate. The fusion of the 

chromosomes of male and female gametes is called karyogamy. The ovum is now fertilized and is 

known as a zygote. 

5. Activation of Eggs 

The entry of sperm triggers the metabolism in the zygote. Consequently, protein synthesis 

and cellular respiration increase. 

 

 

https://www.britannica.com/animal/bird-animal
https://www.britannica.com/animal/reptile
https://www.britannica.com/animal/shark
https://www.britannica.com/science/zygote
https://byjus.com/biology/cellular-respiration/


 

 

 

Figure.6. Journey of a fertilized egg: The journey of a fertilized egg in a woman. In mammals, 

eggs are released by the ovaries. If an egg meets a sperm cell, it may become fertilized. 

The fertilized egg travels to the uterus, where it grows and develops into a new 

individual. 

 
 
 

6. Types of fertilization: External and Internal Fertilization 

6.1. External Fertilization 

External fertilization usually occurs in aquatic environments where both eggs and sperm are 

released into the water. After the sperm reaches the egg, fertilization can then take place. Most 

external fertilization happens during the process of spawning where one or several females release 

their eggs and the male(s) release sperm in the same area, at the same time. The release of the 

reproductive material may be triggered by water temperature or the length of daylight. Nearly all 

fish spawn, as do crustaceans (such as crabs and shrimp), mollusks (such as oysters), squid, and 

echinoderms (such as sea urchins and sea cucumbers). Pairs of fish that are not broadcast spawners 

may exhibit courtship behavior. This allows the female to select a particular male. The trigger for 



egg and sperm release (spawning) causes the egg and sperm to be placed in a small area, enhancing 

the possibility of fertilization. 

 

 
Figure.7. Anemone fish protecting its spawn: An image of an Anemone fish protecting its spawn. 

The anemone fish utilizes a form of external fertilization. 

 

External fertilization in an aquatic environment protects the eggs from drying out. Broadcast 

spawning can result in a greater mixture of the genes within a group, leading to higher genetic 

diversity and a greater chance of species survival in a hostile environment. For sessile aquatic 

organisms such as sponges, broadcast spawning is the only mechanism for fertilization and 

colonization of new environments. The presence of the fertilized eggs and developing young in 

the water provides opportunities for predation, resulting in a loss of offspring. Therefore, millions 

of eggs must be produced by individuals. The offspring produced through this method must mature 

rapidly. The survival rate of eggs produced through broadcast spawning is low. 

 

6.2. Internal Fertilization 

Internal fertilization occurs most often in land-based animals, although some aquatic animals also 

use this method. There are three ways that offspring are produced following internal fertilization: 

oviparity, ovoviparity, and viviparity. 



 

In oviparity, fertilized eggs are laid outside the female’s body and develop there, receiving 

nourishment from the yolk that is a part of the egg. This occurs in most bony fish, many reptiles, 

some cartilaginous fish, most amphibians, two mammals, and all birds. Reptiles and insects 

produce leathery eggs, while birds and turtles produce eggs with high concentrations of calcium 

carbonate in the shell, making them hard. These animals are classified as oviparous. 

In ovoviparity, fertilized eggs are retained in the female, but the embryo obtains its nourishment 

from the egg’s yolk; the young are fully developed when they are hatched. This occurs in some 

bony fish (such as the guppy, Lebistes reticulatus), some sharks, some lizards, some snakes (such 

as the garter snake, Thamnophis sirtalis), some vipers, and some invertebrate animals (such as the 

Madagascar hissing cockroach, Gromphadorhina portentosa). 

In viviparity, the young develop within the female, receiving nourishment from the mother’s blood 

through a placenta. The offspring develops in the female and is born alive. This occurs in most 

mammals, some cartilaginous fish, and a few reptiles, making these animals viviparous. 

Internal fertilization has the advantage of protecting the fertilized egg from dehydration on land. 

The embryo is isolated within the female, which limits predation on the young. Internal 

fertilization also enhances the fertilization of eggs by a specific male. Even though fewer offspring 

are produced through this method, their survival rate is higher than that for external fertilization. 

7. Implantation 

Once fertilization happens, the cell starts to divide and multiply within 24 hours in the fallopian 

tube. This detached multi-celled structure is called zygote. Later, after 3-4 days it travels to the 

uterus and now we call it as an embryo. 

The embryo develops and undergoes various stages and gets attached to the endometrial layer of 

the uterus. This process of attachment is known as implantation. In humans, the initial stage of 

pregnancy is referred to as implantation. 

 



 

a. About Implantation 

 In the early stage of pregnancy, the conceptus clings to the walls of the uterus and the 

conceptus is called as a blastocyst. In order to grow, the fetus receives oxygen and nutrients 

from the mother. 

 When the eggs leave the ovary, the fertilization process of the eggs begins. This 

transportation of eggs is done through the fallopian tubes. 

 When male sperm cells are deposited in the female reproductive tract, they try to unite with 

the egg and travel to the proximity of fallopian tubes. 

 After getting fertilized, the egg has to go through a series of cell division. 

 It takes 7 days for the egg to reach the uterus. By this time the egg with single cell gets 

divided and a ball of around 200 cells gets created. 

b. Fertilization 

 Once the egg reaches the uterus, it remains free for about a day in the uterine cavity and 

then it gets adhered to the endometrium (i.e. The uterine lining). 

 Once the egg gets in contact with the uterine wall, the cells that are on the outer surface of 

the egg starts growing. Then the egg distorts the uterine lining and actively dig into the 

deeper tissue. 

 After the 11th day of fertilization, the egg completely inserts itself into the uterine lining 

c. Implantation Bleeding 

https://byjus.com/biology/cell-division/


 

 The implantation bleeding begins when the fertilized egg attaches to the endometrium to 

commence the prenatal development. Due to this movement of egg, a slight bleeding would 

be observed, which is completely normal. 

d. Symptoms of implantation bleeding 

Implantation bleeding is considered to be one of the early signs of pregnancy. This generally begins 

around few days before the next menstrual cycle. Women often get confused with period and 

implantation bleeding. 

Here are some of the clearly identifiable symptoms of implantation bleeding: 

 A brown or pink vaginal discharge or spotting 

 Light cramp 

 Headaches 

 Mood swings 

 Tender breasts 

e. Signs of successful implantation bleeding 

 About twenty to thirty percent of women have implantation bleeding. Many women 

misunderstand the implantation bleeding with the beginning of their period. 

 Body temperature might drop down for one day. 

 The most common sign to know that the implantation bleeding has been successful is 

nausea. 

f. What happens during implantation? 

Once the egg is fertilized by a useful sperm, it travels towards the uterus through the fallopian 

tube. Then it makes contact with the uterine wall for prenatal development. It usually takes 9-10 

days for the whole fertilization process. In case the fertilization process is unsuccessful the eggs 

get flush out in the next menstrual flow. 

 

https://byjus.com/biology/menstrual-cycle/


Figure.8. Implantation of fertilized egg 

 
Implantation is the first stage in development of the placenta. In most cases, implantation is 

preceeded by a close interaction of embryonic trophoblast and endometrial epithelial cells that is 

known as adhesion or attachment. 

Among other things, attachment involves a tight intertwining of microvilli on the maternal and 

embryonic cells. Following attachment, the blastocyst is no longer easily flushed from the lumen 

of the uterus. In species that carry multiple offspring, attachment is preceeded by a remarkably 

even spacing of embryos through the uterus. This process appears to result from uterine 

contractions and in some cases involves migration of embryos from one uterine horn to another 

(transuterine migration). 

The effect of implantation in all cases is to obtain very close apposition between embryonic and 

maternal tissues. There are, however, substantial differences among species in the process of 

implantation, particularly with regard to "invasiveness," or how much the embryo erodes into 

maternal tissue. In species like horses and pigs, attachment and implantation are essentially 

equivalent. In contrast, implantation in humans involves the embryo eroding deeply into the 

substance of the uterus. Many years ago, three fundamental patterns of implantation were 

described, based on the position the blastocyst assumes in the uterus: 



 

 Centric: the embryo expands to a large size before implantation, then remains in the center 

of the uterus. Examples include carnivores, ruminants, horses, and pigs. 

 Eccentric: The blastocyst is small and implants within the endometrium on the side of the 

uterus, usually opposite to the mesometrium. Examples include rats and mice. 

 Interstitial: The blastocyst is small and erodes through endometrial epithelium into 

subepithelial connective tissue. Such implantation is often called nidation ("nest 

making"). Examples include primates, including humans, and guinea pigs. 

Pregnancy can be divided into three phases: 

1. The early embryonic phase (weeks 1-2) is the very beginning. The future baby is so tiny 

you can't even see it. This phase is characterized by lots and lots of cellular divisions. 

2. The second phase is the embryonic phase (weeks 3-8). Now the tiny ball of cells begins 

to look like a super tiny baby. During this phase, the embryo starts out the size of a poppy 

seed and ends up the size of a raspberry. 

3. The fetal phase (week 9 - birth) is where the majority of growth takes place. The baby 

starts out the size of a large grape and ends with a baby ranging between 6-10 pounds - 

about the size of a watermelon! 

7.1. Early Embryonic Phase 

It all starts out with a tiny cell you can only see with a microscope. After fertilization, the egg, 

called a zygote, starts the process of cleavage. Cleavage is when the zygote starts to divide. First 

it divides into two, then four, then eight. . . well, you get the idea. With all these divisions the 

zygote must increase in size right? Actually, the overall size of the zygote stays the same! Just the 

number of cells changes. 

By the time the zygote reaches 64 cells, it is called a blastocyst. This stage occurs about 5 days 

after fertilization. The next step is for the blastocyst to implant into the uterine wall of the mother. 

 

Each of the blastocyst's 64 cells is either an inner or an outer cell. 

 The outer cells make up the perimeter of the zygote and are called trophoblasts. 

 The inner cells stick together and become the inner cell mass or ICM. The ICM will 

develop into the embryo. 

 Trophoblasts secrete an enzyme or fluid that actually digests the cells of the uterus so that 

the blastocyst can bury itself into the uterine wall. I know it sounds a little weird, but 

believe it or not, the mother doesn't feel a thing. 

 As implantation continues, the trophoblast cells secrete a hormone called human chorionic 

gonadotropin or hCG. hCG helps to maintain pregnancy until the placenta can take over. 



Therefore, levels are naturally highest when a woman is pregnant. This is what a pregnancy 

test looks for. Detectable levels of hCG can be found in urine or blood, which is why 

pregnancies are confirmed through both urine test strips or blood tests. 

7.2. Inner Cell Mass Development 

So as those outer cells are concentrating on implantation, the inner cell mass is doing its own 

preparation. As the zygote passes the 2 week mark it becomes an embryo and enters the embryonic 

phase. The ICM are now dividing themselves up into groups, each with its own job. This early 

designation is essential, as it determines the future pathways of those cells. 

Some of the ICM cells will form the yolk sac, a source of nutrition for the developing embryo, and 

will later become part of the respiratory or digestive systems. Other cells are designated 

as endoderm cells, mesoderm, or ectoderm cells. 

 

 

 

 

 

 

 

 

 

 

 

Figure.9. Early Embryonic membrane formation 

8. Types of egg 

Eggs are classified based on the amount and distribution of yolks into the following types. 

1. Isolecithal eggs have sparse amounts of yolk but it is evenly distributed throughout the egg. 

Such eggs display holoblastic cleavage patterns. The cleavage groove spreads evenly around 

the egg. Examples are eggs of sea urchin and mouse. 



 

2. Mesolecithal eggs have intermediate amounts of yolk, which is often unevenly distributed 

in the egg. Examples are eggs of frogs. 

3. Telolecithal eggs have thick yolk, but they are located in one end of the egg. In such eggs, 

cell division occurs only in the area that is filled with cytoplasm. Such eggs display a discoidal 

pattern of cleavage. Examples are eggs of birds and reptiles. 

4. Centrolecithal eggs have yolks located in the center of the egg. Such eggs display 

superficial cleavage with divisions occurring on the surface of the egg. An example is egg of 

a fly. Four major holoblastic cleavage types can be observed in the absence of a large amount 

of yolk: radial, spiral, bilateral, and rotational. 
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