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Development processes of Microsporogenesis  

During the development of the microsporangium, the anther is seen at first as a 

homogeneous mass of meristematic cells, oblong in cross-section and surrounded by an 

epidermis (Fig. 404A). 

It then becomes more or less four-lobed and four longitudinal rows of archesporial 

cells are differentiated. The archesporial cells are marked off from the surrounding cells by 

their more deeply staining cytoplasm and conspicuous nuclei. 

There may be only one such archesporial cell in each of the four lobes (fig. 404B) as 

in Boerhaavia, etc., or there may be more of them forming a plate (Ophiopogon, etc.). 

Longitudinally, also, there may be one to many of them. Each archesporial cell now 

cuts off a primary parietal cell towards the epidermis and a primary sporogenous cell on the 

inner side (Fig. 404C). 

 The parietal cell now divides by periclinal and anticlinal walls giving rise to several 

layers of cells forming the wall of the anther while the sporogenous cell usually divides a few 

times giving rise to a number of microspore or pollen mother cells (Fig. 404D). 

The innermost layer of wall cells directly abutting on the sporogenous tissue forms 

the tapetum which is a nutritive tissue nourishing the developing microspores (Fig. 404E). 

The wall cells just below the epidermis form the endothecium which later loses the cell 

contents, usually becomes fibrous, and forms the dry coat of the mature anther in which the 

epidermis becomes rather inconspicuous. 

Between the tapetum and the endothecium there are one to three middle layers of 

cells. The middle layers and the tapetum are usually crushed by the time actual meiosis 

occurs in the sporogenous cells. 

During microsporogenesis (i.e., development of microspores or pollens) the nucleus 

of each microspore mother cell undergoes meiosis or reduction division ultimately giving rise 

to four haploid (i.e., possessing ‘n’ number of chromosomes) nuclei (Fig. 404—F & G). 

These four nuclei are arranged tetrahedrally (Fig. 404—H & I) and are soon invested with 

cell walls. Many variations are known of this typical pattern of meiosis, e.g., in maize a wall 

is formed across the dyad (2-nucleated condition). 

They are now the microspores or pollens which soon dry up and become powdery 

while the tapetum becomes absorbed. 

The anther now becomes a dry structure, the partition walls between the sporangia 

(i.e., loculi) are usually destroyed (Fig. 404J) and the microspores (pollens) are soon liberated 

by dehiscence of the anther. 



 
The tapetal cells often become multinucleate and play a great part in the nutrition of 

the pollens. Sometimes they develop a Plasmodium after disintegration and play a part in the 

development of the exine of the pollen. Even a part of the sporogenous tissue may break 

down and serve for nutrition instead of developing spores. 

While the pollens are dry and powdery in most flowers, peculiar conditions are often 

let with. In Annona, Elodea, Typha, etc., the four spores in a tetrad never separate but form 

compound pollen grains. 

In the Mimoseae 8 to 64 pollens often aggregate together while in the gynostegium of 

Calotropis and the gynostemium of orchids all the pollens of each anther lobe from a 

characteristic mass called pollinium (Fig. 405). Each pollinium is provided with a stalk called 

caudicle and a sticky base called disc or corpusculum. 

The pollen or the microspore is a very minute structure (0.025 to 0.125 mm in dia-

meter). It is unicellular and usually round although it may be oval, pyramidal, polyhedral, etc. 

It is provided with two coats—an inner, delicate cellulose layer called intine and an outer 

tough, cutinised layer called exine or extine. The exine is often sculptured or provided with 

spines, warts, etc. Occasionally, it is smooth. 



The exine may have a waxy coating to render the pollen more or less waterproof. 

Very often, there are some definitely thinner, circular spots or slits in the exine called germ 

pores or slits. 

These weak spots are utilised during the germination of the pollen. The pores are 

sometimes provided with lids (Fig. 409 B) which open out like valves during germination. 

Very often, before the pollen is discharged from the anther it becomes binucleate (Fig. 406), 

the original single nucleus dividing-into a tube nucleus and a generative nucleus. 

 
The latter, with some cytoplasm surrounding it, becomes the generative cell 

(described later). Sometimes the pollen may even become trinucleate (Fig. 410), as in most 

cereal crops, by complete development of the male gametophyte even before it is shed. Fig. 

407 shows some different forms of mature pollens. Palynology is the science involving the 

study of pollens. 

 
 

 



Development of The Male Gametophyte: 

The nucleus of the microspore begins to divide very soon after it is formed. Its 

division is usually quicker in the warmer climate than in the cooler regions. Such division 

may begin even before the microspores dissociate from the tetrad condition. 

When the pollen is lodged on the stigma, usually its nucleus has already divided. The 

microspore cell divides into two very equal cells with the smaller cell attached to the wall 

(Fig. 408A). 

 
The latter soon loses contact with the wall (Fig. 408 B) and becomes the lens-shaped 

generative cell floating freely in the cytoplasm of the large vegetative or tube cell (Fig. 

409A). 

It is then in the binucleate (or two-celled) stage. As the pollen germinates and the 

pollen tube comes out through a germ pore (Fig. 409B) the vegetative nucleus precedes the 

generative cell (Fig. 409C). 

The generative cell soon divides mitotically to form two male gametes (Fig. 409 D) 

and this act is known as spermatogenesis as the male gametes of Angiosperms are equivalent 

to the ciliated sperms of the lower groups of plants. The gamete nuclei are enveloped in 

cytoplasmic sheaths, this forming gamete cells. At a later stage the two male gamete cells are 

seen to follow the vegetative ‘nucleus (Fig. 409E). 

Soon the vegetative nucleus, which seems to be of no importance being a mere 

vestigial organ, disappears. As the pollen is the microspore, the contents within the pollen 

and the pollen tube formed by the germination of the microspore is the male gametophyte of 

Angiosperms. 



 
While the male gametophyte, thus, usually develops after the pollen has germinated, 

there are many instances where it develops within the pollen before the pollen tube is formed 

and, in some cases, even before pollination. Trinucleate pollens with tube nucleus and two 

gamete cells are observed in such cases (Fig. 410). Such trinucleate pollen formation is the 

rule in many plants (e.g., Portulaca), specially the cereal crops like wheat, rice, maize of 

Gramineae and sugarcane of the same family. 

 
 


