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Cleavage: 

After fertilization, the development of a multicellular organism proceeds by a process called cleavage, a 

series of mitotic divisions whereby the enormous volume of egg cytoplasm is divided into numerous 

smaller, nucleated cells.  

These cleavage-stage cells are called blastomeres. The transition from fertilization to cleavage is caused by 

the activation of mitosis promoting factor (MPF). 
 

Cleavage is actually the result of two coordinated processes- 

1. The first of these cyclic processes is karyokinesis the mitotic division of the nucleus. 

2. The second process is cytokinesis the division of the cell. 

 

Properties: 

1. Rapid cell division without any pause through mitosis. 

2. Total volume may be fixed but size of the cell decreases. 

Laws of Cleavage: 

1. Balfour’s law: The rate of cleavage in inversely proportional to the amount of yolk. 

2. Hardwig’s law:  The axis of mitotic spindle occupies the longest axis of the protoplasm and 

cleavage furrow tends to cut it transversely. 

3. Sach’s law: cells tend to divide into equal size of daughter cells and each plane of division tends to 

bisect the previous plane at right angle. 

 

Types:  

1. Determinant: If the blastomeres produce during cleavage are immediately differentiated and 

produce a particular type of cell or tissues, known as determinant cleavage. 

Example: Nematodes, Annelids, Molluscs etc. 

2. Indeterminant: If the blastomeres are undifferentiated atleast during certain stage of cell devision, 

known as indeterminant cleavage. 

Example: Echinoderms, All Chordates. 

 



Plane of Cleavage: 

 

 

 

 

 

 

 

1. Meridional Plane: The plane which starts from the animal pole and passes through animal-vegetal 

polar axis and finally passes through the vegetal pole. 

Example: 1
st
 & 2

nd
 cleavage plane of frog’s egg and 1

st
 cleavage plane of chick egg. 

2. Vertical Plane: The cleavage plane that starts from the animal pole but does not pass through the 

animal-vegetal polar axis, instead passes on either side of the axis. 

Example: Example: 3
rd

 cleavage plane of chick egg. 

3. Equitorial Plane: The cleavage plane which passes through the eqator and intersects the 

meridional & vertical plane at right angle. 

Example: 5
th
 cleavage plane of frog’s egg. 

4. Horizontal Plane: The cleavage plane which passes either through animal pole or through vegetal 

pole parallel to the equatorial plane. 

Example: 3
rd

 cleavage plane of frog’s egg. 

 

Patterns of embryonic cleavage:  

Different organisms undergo cleavage in distinctly different ways. The pattern of embryonic cleavage 

particular to a species is determined by two major parameters: the amount and distribution of yolk protein 

within the cytoplasm, and factors in the egg cytoplasm that influence the angle of the mitotic spindle and 

the timing of its formation. 

A cleavage pattern depends on- 

o Amount & position of yolk 

o The position of spindle fiber. 

 

A. Holoblastic Cleavage: If the cleavage planes devides the zygote & the blastomeres completely 

then it is known as holoblastic cleavage. 

B. Meroblastic Cleavage: In the presence of a large amount of yolk in the fertilized egg cell, the 

cleavage planes divide the zygote & the blastomeres partially, then it is known as meroblastic 

cleavage. 



 


