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Heterospory and seed habit in pteridophytes pdf. What is heterospory in pteridophytes. Describe heterospory and seed habit in pteridophytes. Origin of heterospory in pteridophytes. Significance of heterospory
in pteridophytes.

Pteridophytes serve as a link between bryophytes and seed plants. In Pteridophytes, heterospory was reported in the late Devonian period. They are vascular plants with roots, stems, and leaves but no flower or seed. Most of the Pteridophytes are homosporous as they produce only one kind of spore. In homospory, the sex may be differentiated only at
the gametophytic stage. However, some of the Pteridophytes are heterosporous as they produce spores different in size, structure, and function.
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Pteridophytes serve as a link between bryophytes and seed plants. In Pteridophytes, heterospory was reported in the late Devonian period. They are vascular plants with roots, stems, and leaves but no flower or seed. Most of the Pteridophytes are homosporous as they produce only one kind of spore. In homospory, the sex may be differentiated only at
the gametophytic stage. However, some of the Pteridophytes are heterosporous as they produce spores different in size, structure, and function. The phenomenon of producing different types of spores is called “heterospory”. What is Heterospory? “Production of different types of spores”, different in size, shape, and structure. Ferns (Pteridophytes):
Photo on Pexels.com In heterospory, Pteridophytes produce microspores (smaller in size which develop into male gametophytes) and megaspores (large and develop into female gametophytes). Only seven genera of Pteridophytes are heterosporous; Azolla Isoetes Marsilea Pilularia Regnellidium Salvinia Selaginella Origin of Heterospory in
Pteridophytes: The history and origin of heterospory in pteridophytes can be better understood based on evidence from different studies. Evidences of Heterospory Evidence from Paleobotany: Evidence showed that earlier vascular plants were homosporous. The fossil record of the spores showed that in some sporangia, a few spores degenerate,
leaving more space and nutrition for the surviving spores.

Thus remaining spores grew better and increased in size. Heterosporous genera belonging to Lycopsida, Sphenopsida, and Pteropsida appeared in the late Devonian period. Evidence from Developmental Studies: In Pteridophytes following heterospory, the development of microsporangia and megasporangia follows the same pattern producing
identical microspores and megaspores respectively. However, after meiosis, most of the megaspore mother cells degenerate providing space and nutrition to the growing single functional megaspore. In microsporangia, all the microspores are functional. Evidence from Experimental Studies: In Selaginella and Marsilea, nutritional and external
environmental factors govern the phenomenon of heterospory. During the period of low light intensity and low photosynthetic rates, Selaginella produces microspores only. Under the condition of low temperature, some microspores degenerate leaving more space for the others thus the size of microspores increased by six times. In Selaginella, the
nutrition of gametophytes is derived from the sporophyte, and there they are more independent of the external condition than those of fems.

The gametophytes of the ferns are, however dependent for their nutrition on soil and environmental condition. Gametophyte dependent on sporophytes has some advantages; The gametophyte is independent of external conditions that might interfere with its growth. It provides a better start for the new embryo than independent green prothallus
which has to manufacture its food. Advantages of Heterospory over Homospory Heterospory produced endospores gametophytes (gametes inside the spore wall). Endosporic gametophyte is independent of harsh external conditions that might interfere with their growth.

Heterospory and Seed habit

History of Heterospory:

= Premdophytes are the ferst true land plantz. Being the first succezeful colonizers in land hakit
prendophytes show both homospory and heter ospory
Must of the pteridophytes are homosporous, produce isosperes which are morphologically and
physiclogically identical  On exospanic germinati on the spores produce monoscious
garmietophytes beaning both anthen dia and archegonia
Whale, hetercspory has been reported in mane genera namely, Selaginella, Irostes, Styhites,
Pilularia, Regnellidium, Marslea, Salvinia, Azolla and Platyzoma Heterosporous Forms
produce two kinds of spores: microspores produced i miceosporangsa and megaspores within
megasporangia Microspores geminate to produce male gamegophytes, while megaspares give
rize to femmale gam etophytes. Both the spores germinate endaspancally to praduce
gametaphytes
The ezistence of heter ospory has importance inthe ongin and evolution of seed Thuos the
origin of the seed habit 13 & logical progression that began with homospery, was foll owed by
stages of heterospory, and culminated into the seed

Pteridophytes serve as a link between bryophytes and seed plants. In Pteridophytes, heterospory was reported in the late Devonian period. They are vascular plants with roots, stems, and leaves but no flower or seed. Most of the Pteridophytes are homosporous as they produce only one kind of spore. In homospory, the sex may be differentiated only at
the gametophytic stage. However, some of the Pteridophytes are heterosporous as they produce spores different in size, structure, and function.

The phenomenon of producing different types of spores is called “heterospory”. What is Heterospory? “Production of different types of spores”, different in size, shape, and structure. Ferns (Pteridophytes): Photo on Pexels.com In heterospory, Pteridophytes produce microspores (smaller in size which develop into male gametophytes) and megaspores
(large and develop into female gametophytes). Only seven genera of Pteridophytes are heterosporous; Azolla Isoetes Marsilea Pilularia Regnellidium Salvinia Selaginella Origin of Heterospory in Pteridophytes: The history and origin of heterospory in pteridophytes can be better understood based on evidence from different studies. Evidences of
Heterospory Evidence from Paleobotany: Evidence showed that earlier vascular plants were homosporous. The fossil record of the spores showed that in some sporangia, a few spores degenerate, leaving more space and nutrition for the surviving spores.

Thus remaining spores grew better and increased in size. Heterosporous genera belonging to Lycopsida, Sphenopsida, and Pteropsida appeared in the late Devonian period. Evidence from Developmental Studies: In Pteridophytes following heterospory, the development of microsporangia and megasporangia follows the same pattern producing
identical microspores and megaspores respectively. However, after meiosis, most of the megaspore mother cells degenerate providing space and nutrition to the growing single functional megaspore. In microsporangia, all the microspores are functional. Evidence from Experimental Studies: In Selaginella and Marsilea, nutritional and external
environmental factors govern the phenomenon of heterospory. During the period of low light intensity and low photosynthetic rates, Selaginella produces microspores only. Under the condition of low temperature, some microspores degenerate leaving more space for the others thus the size of microspores increased by six times.

In Selaginella, the nutrition of gametophytes is derived from the sporophyte, and there they are more independent of the external condition than those of fems. The gametophytes of the ferns are, however dependent for their nutrition on soil and environmental condition. Gametophyte dependent on sporophytes has some advantages; The gametophyte
is independent of external conditions that might interfere with its growth. It provides a better start for the new embryo than independent green prothallus which has to manufacture its food. Advantages of Heterospory over Homospory Heterospory produced endospores gametophytes (gametes inside the spore wall). Endosporic gametophyte is
independent of harsh external conditions that might interfere with their growth. Endosporic gametophytes have a continuous food supply from diploid sporophytes. Endosporic development provides a better starting point for the young embryo. Heterospory reduces the size of gametophyte to a few cells only. It has also facilitated sex differentiation in
Pteridophytes. The most important advantage of heterospory is the formation of seed habit. Heterospory leads to the formation of seeds. In homosporous plants, there are a few chances of genetic variability as the sperm from the same prothallus fuses and fertilizes the egg. But in heterosporous plants, male and female gametangia, separated in space
and time, reduce the chances of self-fertilization. As both gametangia are separated in space and time, there should be a mechanism and medium to bring compatible gametangia together for fertilization. Thus the mechanism of pollination evolved. This mechanism was first evident in Selaginella. Seed is an integument megasporangium. The formation
of the seed is an evolutionary event of great importance in the phylogeny of seed plants. Seeds have many advantages over spores; Seeds are covered with a seed coat that offers great protection against adverse biotic and abiotic factors. Seeds contain mature embryos ready to grow while single cells of spores undergo a cell division process before
germination of plant/fungus. All the seeds do not necessarily require water for germination however, all spores required water before growing. Seeds have endosperm for the nourishment of the young embryo. Spores are devoid of such a built-in system to help plants/fungi during early life stages. Seeds are multicellular, while spores are unicellular.
Spores require more favorable conditions for germination while seeds enable them to germinate in harsh conditions. All seed-producing plants (spermatophytes), developed different conditions in them that led them to evolve seed habits in prehistoric times.

Those conditions are; Production of two types of spores (i.e. heterospory). Reduction in the number of functional megaspores. Production of single megaspore per megasporangium. Permanent retention of megaspore within megasporangium. Development and availability of sufficient nutrients. Formation of protective layers (integuments).
Development of organic connection between megasporangial wall and megaspores. Development of pollination mechanism. Retention of the young embryo inside the megaspore wall. Development of seed with protective layers. Development of seed dispersal mechanisms. A seed is a ripened ovule that contains a fertilized embryo, stored food, and a
covering (seed coat) Seed habit is the characteristic feature of spermatophytes. The phenomenon of heterospory and retention of megaspores within megasporangia led to the process of seed habit. This phase is much important in the evolution of plants. In early vascular plants, the phenomenon of seed habit was associated with the following
conditions; Production of micro and megaspores (Heterospory).

Homosporous & Heterosporous
Life cycle

Significance of heterospory in pteridophytes.

Pteridophytes serve as a link between bryophytes and seed plants. In Pteridophytes, heterospory was reported in the late Devonian period. They are vascular plants with roots, stems, and leaves but no flower or seed. Most of the Pteridophytes are homosporous as they produce only one kind of spore. In homospory, the sex may be differentiated only at
the gametophytic stage. However, some of the Pteridophytes are heterosporous as they produce spores different in size, structure, and function.

Most of the Pteridophytes are homosporous as they produce only one kind of spore. In homospory, the sex may be differentiated only at the gametophytic stage. However, some of the Pteridophytes are heterosporous as they produce spores different in size, structure, and function. The phenomenon of producing different types of spores is called
“heterospory”. What is Heterospory? “Production of different types of spores”, different in size, shape, and structure. Ferns (Pteridophytes): Photo on Pexels.com In heterospory, Pteridophytes produce microspores (smaller in size which develop into male gametophytes) and megaspores (large and develop into female gametophytes). Only seven
genera of Pteridophytes are heterosporous; Azolla Isoetes Marsilea Pilularia Regnellidium Salvinia Selaginella Origin of Heterospory in Pteridophytes: The history and origin of heterospory in pteridophytes can be better understood based on evidence from different studies. Evidences of Heterospory Evidence from Paleobotany: Evidence showed that
earlier vascular plants were homosporous. The fossil record of the spores showed that in some sporangia, a few spores degenerate, leaving more space and nutrition for the surviving spores. Thus remaining spores grew better and increased in size. Heterosporous genera belonging to Lycopsida, Sphenopsida, and Pteropsida appeared in the late
Devonian period. Evidence from Developmental Studies: In Pteridophytes following heterospory, the development of microsporangia and megasporangia follows the same pattern producing identical microspores and megaspores respectively. However, after meiosis, most of the megaspore mother cells degenerate providing space and nutrition to the
growing single functional megaspore. In microsporangia, all the microspores are functional.



When one kind of
spores are present,
viz., Equisetum and
ferns, the condition is
called homospory.

According to modern
pteridologists the
heterospory is found in_-
seven genera- .
Selaginella, Isoetes,
Marsilea ,Salvinia,
Azolla, Regnellidium
and Pilularia.

-

However, some of the Pteridophytes are heterosporous as they produce spores different in size, structure, and function. The phenomenon of producing different types of spores is called “heterospory”. What is Heterospory? “Production of different types of spores”, different in size, shape, and structure. Ferns (Pteridophytes): Photo on Pexels.com In
heterospory, Pteridophytes produce microspores (smaller in size which develop into male gametophytes) and megaspores (large and develop into female gametophytes). Only seven genera of Pteridophytes are heterosporous; Azolla Isoetes Marsilea Pilularia Regnellidium Salvinia Selaginella Origin of Heterospory in Pteridophytes: The history and
origin of heterospory in pteridophytes can be better understood based on evidence from different studies. Evidences of Heterospory Evidence from Paleobotany: Evidence showed that earlier vascular plants were homosporous. The fossil record of the spores showed that in some sporangia, a few spores degenerate, leaving more space and nutrition for
the surviving spores. Thus remaining spores grew better and increased in size. Heterosporous genera belonging to Lycopsida, Sphenopsida, and Pteropsida appeared in the late Devonian period. Evidence from Developmental Studies: In Pteridophytes following heterospory, the development of microsporangia and megasporangia follows the same
pattern producing identical microspores and megaspores respectively. However, after meiosis, most of the megaspore mother cells degenerate providing space and nutrition to the growing single functional megaspore. In microsporangia, all the microspores are functional. Evidence from Experimental Studies: In Selaginella and Marsilea, nutritional
and external environmental factors govern the phenomenon of heterospory. During the period of low light intensity and low photosynthetic rates, Selaginella produces microspores only. Under the condition of low temperature, some microspores degenerate leaving more space for the others thus the size of microspores increased by six times. In
Selaginella, the nutrition of gametophytes is derived from the sporophyte, and there they are more independent of the external condition than those of fems. The gametophytes of the ferns are, however dependent for their nutrition on soil and environmental condition. Gametophyte dependent on sporophytes has some advantages; The gametophyte is
independent of external conditions that might interfere with its growth. It provides a better start for the new embryo than independent green prothallus which has to manufacture its food.

Advantages of Heterospory over Homospory Heterospory produced endospores gametophytes (gametes inside the spore wall). Endosporic gametophyte is independent of harsh external conditions that might interfere with their growth. Endosporic gametophytes have a continuous food supply from diploid sporophytes.

Endosporic development provides a better starting point for the young embryo. Heterospory reduces the size of gametophyte to a few cells only. It has also facilitated sex differentiation in Pteridophytes.

The most important advantage of heterospory is the formation of seed habit. Heterospory leads to the formation of seeds. In homosporous plants, there are a few chances of genetic variability as the sperm from the same prothallus fuses and fertilizes the egg. But in heterosporous plants, male and female gametangia, separated in space and time,
reduce the chances of self-fertilization. As both gametangia are separated in space and time, there should be a mechanism and medium to bring compatible gametangia together for fertilization. Thus the mechanism of pollination evolved. This mechanism was first evident in Selaginella. Seed is an integument megasporangium. The formation of the
seed is an evolutionary event of great importance in the phylogeny of seed plants. Seeds have many advantages over spores; Seeds are covered with a seed coat that offers great protection against adverse biotic and abiotic factors. Seeds contain mature embryos ready to grow while single cells of spores undergo a cell division process before
germination of plant/fungus. All the seeds do not necessarily require water for germination however, all spores required water before growing. Seeds have endosperm for the nourishment of the young embryo. Spores are devoid of such a built-in system to help plants/fungi during early life stages. Seeds are multicellular, while spores are unicellular.
Spores require more favorable conditions for germination while seeds enable them to germinate in harsh conditions. All seed-producing plants (spermatophytes), developed different conditions in them that led them to evolve seed habits in prehistoric times. Those conditions are; Production of two types of spores (i.e. heterospory). Reduction in the
number of functional megaspores. Production of single megaspore per megasporangium. Permanent retention of megaspore within megasporangium.

Development and availability of sufficient nutrients. Formation of protective layers (integuments). Development of organic connection between megasporangial wall and megaspores. Development of pollination mechanism. Retention of the young embryo inside the megaspore wall. Development of seed with protective layers. Development of seed
dispersal mechanisms. A seed is a ripened ovule that contains a fertilized embryo, stored food, and a covering (seed coat) Seed habit is the characteristic feature of spermatophytes. The phenomenon of heterospory and retention of megaspores within megasporangia led to the process of seed habit. This phase is much important in the evolution of
plants. In early vascular plants, the phenomenon of seed habit was associated with the following conditions; Production of micro and megaspores (Heterospory). Single functional megaspore within megasporangia. Retention of megaspore within megasporangia even after fertilization. Development of fertilized egg into an embryo within fertilized
megasporangia. All the above-mentioned conditions were followed by Selaginella, however, seeds are not formed in it because of the following conditions; Megaspore without integuments. Megaspore did not remain permanently inside the megasporangium. The embryo did not undergo a resting period and immediately gave rise to the sporophyte.
For more information, please visit: botanylive.com I'm Dr Qaiser Magsood (PhD), a dedicated researcher and expert in Biological Sciences, Gardening, Bio-Diversity, Ecology, and Environmental Sciences. I'm much concerned about Environmental Pollution, Climate Change, Plantation, Gardening, and Global Warming. My passion is to explore
innovative solutions in all these fields. Be aware that we have ONLY ONE EARTH.

Protect it!! Heterospory is the production of two or more types of spores. It is a condition of the production of more than one types (usually two) of spores in a single plant. These two types of spore differ in their formation, structure and most importantly its functions and sexuality. In Pteridophytes, these two spores are called as Microspores and
Megaspores. The present post discuss the significance of Heterospory and Seed Habit (1). Microspores Microspores are small sized spores produced in large numbers inside the microsporangium.

They are male spores which on germination produce male gametophyte. (2). Megaspores Megaspores are comparatively large spores produced in limited numbers (1 to 4) inside the megasporangium. They are female spores which on germination produce the female gametophyte. Learn more: Difference between Microspores and Megaspores The
production of two types of spores with different sexuality was first evolved in Pteridophytes. Even though, the condition of heterospory is now represented only by eight living species of Pteridophytes, they are Selaginella, Isoetus, Marsilea, Salvinia, Azolla, Pilularia, Regnellidium and Platyzoma. Heterosporous condition has many Advantages over
Homospory: Heterospory produced the first endosporic (inside the spore wall) type of gametophyte development in land plants.

The endosporic gametophytes are independent of the external harsh environmental conditions. Moreover, they have a continuous supply of food material from the diploid sporophytic plant. The homosporous Pteridophytes show exosporic (outside the spore wall) gametophytic development. The exosporic gametophytes have to find the nutrients from
the external environment. Thus, the endosporic development is a good starting point for the survival of the young embryo. The heterospory also facilitated the sex differentiation in Pteridophytes. In homosporous Pteridophytes, the sex differentiation takes place only during the development of antheridia or archegonia.

The heterospory also reduced the size of gametophytic generation. In most of the heterosporous plants, the gametophyte is restricted to very few cells. Heterospory Advanced to the Seed Habit in Land Plants One of the most important advantages of heterospory is the formation of seed habit. In homosporous plants, the male and female gametes are
formed in the same prothallus. Thus the chance of fertilizing an egg with the sperm of the same prothallus is very high. This reduced the chance of genetic variability among homosporous plants. In heterosporous plants, the male and female gametangia are separated both in time and space.

This reduces the chance of self-fertilization and increases the chance of variability in the progenies. In heterosporous condition, due to the separation of male and female gametophytes, there has to be some mechanism to bring the two compatible gametangia together so that the fertilization can be achieved. This is made possible by the development
of pollination mechanism. The indication of the starting of pollination mechanism is observed in Selaginella where a temporary retention of the female gametangia within the megasporanigum is evident. Seeds have many advantages than spores The seed is actually an integumented megasporangium. The seed represents three generations: (1).
Parent sporophytic tissue represented by integuments and nucellus. (2). Gametophytic tissue represented by the female gametophyte. (3). The offspring sporophyte represented by the embryo. The formation of seed is one of the greatest evolutionary vents in the phylogeny of seed plants. It is the greatest adaptation of land plants to ensure its
reproductive success and survival. The gametophytic generation is a weak link between the sporophyte and seed in the life cycle of terrestrial plants. The chance of the survival of the independent gametophyte is very less. In order to overcome this problem, the female gametophyte is permanently retained in the megasporangium. Thus, the
heterosporous condition is considered as precondition for the seed habitat. Moreover, there is no evidence to prove the development of seed habitat from homosporous condition. The gradual development of seed habitat from heterosporous condition may be occurred in the following steps: 1. Production of two types of spores 2. Reduction in the
number of functional megaspores 3. Production of singe megaspore per megasproangium 4. Permanent retention of megaspore within the megasporangium 5. Developments for the availability of sufficient nutrition 6. Formation of protective layers (integuments) around the megasporangium 7. Development of organic connection
between the megasporangial wall and the megaspores. 8. Development of pollination mechanism 9. Retention of young embryo inside the megaspore wall 10. Development of seed with protective layers 11. Development of seed dispersal mechanism Key questions 1. What is Heterospory? What are its significances? 2. What is the evolutionary
significance of Heterospory? 3. Differentiate Megaspores and Microscpores.

4. Give the names few Pteridophtyes which shows heterosporous condition.

5. What are the advantages of heterosporous condition over homospory? 6. Describe the advantages of seed habitat 7. What are the possible evolutionary events in the formation of seeds in land plants? << Back to BOTANY Notes You may also like... @. Pteridophytes General Characters + PPT @. Stelar Evolution in Pteridophytes @. Difference
between Bryophytes and Pteridophytes @. Eusporangium vs Leptosporangium



