Silurian and Devonian – Age of Plants (443 Ma – 359 Ma)

Autapomorphies: Alternation of Generation; Embryo, Placenta, and Multi-Cellular Sporophyte.  Cellular Rosettes, Phragmoplast Cell Divison and Plasmodesmata. 

Plantae – Plants

Alternation of Generations:

Alternation of Generations is the occurrence within the life cycle of an organism of two or more generations, which differ from each other in appearance, habit, and method of reproduction. 

In plants the generation with sexual reproduction is called the gametophyte and the asexual generation is the sporophyte, either of which may dominate the life cycle, and there is also alternation of the haploid and diploid states. 

Thus in vascular plants the dominant plant is the diploid sporophyte; it produces spores that germinate into small haploid gametophytes. 

In mosses the gametophyte is the dominant plant and the sporophyte is the spore-bearing capsule.

Cellular Rosettes:

Plants have cell walls made out of cellulose that when winded together form microfibers that are essentially woven together to make fibril.  The single protein of cellulase has a polarity that the glucose molecule has and transfers its polarity to then spin out a cellulose molecule.  
 
In plants the synthase molecule organises itself in a set of six, they are not identical to each other, different amino acids, three different types, the set of six turns and organise themselves in six again in which is called the rosette.  The microfibril found in each plant cell contains a total of 36 cellulose synthase molecules.  
 
The molecular motors attach to the microtubules, where they form a there is a pattern under the cell surface that drag along the cellulose fibre laying down on the surface of the cell woven fibres. This process happens again at slight angles to cover the entire surface.  
 

Phragmoplastic Cell Divison:

A very unique form of cell division in which during interphase, the microtubules reorganize themselves in a band around the middle of the cell, the motors haul the nucleus to the central position.  The microtubules change their position to the poles.  The nucleus looses its protective cover and the motors then transport the chromosomes along the cellulose fibres to the poles. 

The microtubules then cluster near the center of the cell, they are not connected to each other, the motors travel and take vesicles that contain cellulose and release cell wall material.  The cell plate is starting to be formed.  

The cell plate starts to get bigger as the microtubules expend their diameter towards the outside.  When it reaches the wall the cellulose fibres fuse with the previously present cell wall in which two cells are formed.  The cell plate material contains gaps that contain cytoplasm and endoplasmic membrane that is shared on either side of the plate.  

Plasmodesmata:

Aploplastic Pathway:
 
This structure is made up of endoplasmic reticulum and a sleeve of cytoplasm, in which communication between cells is possible.  They have continuous endoplasmic membrane (desmotube) and cytoplasmic membrane continuity.  
  
Symplastic Pathway:
 
Cellulose is absorbent and therefore it has the capability to allow materiel to diffuse into the cell.  When the cell becomes wet it is able to open its pores allow for substances to dissolve into the cytoplasm wall which then allows diffusion.  

Liverworts:

No seeds, pollen, leaves, or vascular tissue. 

They have a wax like surface in which clusters of photosynthetic cells form leaf-like thallus composed of the archegonia (umbrella like) and the antheridium (disk like growing on stalk). 

Sperm needs to get up under the umbrella of the archegonium therefore this plant relies on rain drops to hit the surface of the antheridium, pick up sperm, splash up, and hit under the archegonium.

They also contain rhizoids that are root like structures that are found underground and retrieve water for the plant. 

Gemma Cups:







Silurian and Devonian – Age of Plants (443 Ma – 359 Ma)

Autapomorphies: Stomata, Determinate Meristem. 

Stomata:

In evolution there are sets of cells that appear on either side of the openings of the stomata.  What is unique about these cells is that they have the capability to change their size depending on the environment around them, for example salt concentration is higher therefore they close their cells.  They change their shape by absorbing minerals or salt the inside of the cell pulls water in and begins to fill up with water.  The outer wall of the cell is very rigid in comparison to the inner wall that can change its shape.  

Determinate Meristem:

A determinate meristem is a stem cell that a plant has, in which it only grows to a certain length or size in which it remains the same for its life span.   

Stomataphyta:

Mosses:

The meristem pushes up the cell structure in which there is a stem that rises and the tissues that the spore will be in gets produced.  

The capsule is then opened and the spores are released, these spores travel in the wind until they reach the ground and are turned into protonema.  

A protonema is produced in which either makes a male gametophyte (antheridial head) or a female gametophyte (archegonia egg).  
 
The splash cup produces sperm that then hit the archegonia egg in which travels down the tube, and a zygote is formed.


 

































Carboniferous (359 Ma – 299 Ma) 	
 
Club mosses, giant horse tails, tree ferns. 

Autapomorphies: True leaves, chloroplast DNA inversion.

Ferns:

The sporophyte is a major life component of the ferns. 

Underneath the fern leaves you can find the sorri, a brownish pore that contains sporangium; creates spores. 

Inside the sorri the leptosporangium is found, which essentially is made up of a thick wall where the top layer is very thin.  

Spores are released at this very thin layer in which the wind carries the spores until they land on the ground. 

Once on the group the spores become gametocytes, then either becomes antheridia or archegonia. These gametocytes then become sporophytes and the process is restarted.  



























Carboniferous (359 Ma – 299 Ma) 	

Autapomorphy: Seeds


Gymnosperms/Conifers:
 
Instead of a spore being transferred the male genetic material is being transferred in pollen.  
 
On the conifers there are two different types of cones, male and female. 
 
Life Cycle:
 
The male cones produce large amounts of pollen in which the transfer of male genetic material is made. Inside the sporophyte the cell goes through cell division in which the spore is covered in a layer or capsule.  The spore cell then becomes a multicellular gametophyte and released as pollen.  

A female cone has a set of leaves that contain a megaspore mother cell (diploid) that undergoes cell division to create a multi-cellular product that becomes essentially a small independent gametophyte, a process called endospory.  

The pollen grain gets released into the air, it lands on the female cone and the fertilization is met. 

Mesozoic (245 Ma – 65 Ma)

Angiosperms:

These are the flowering plants that wiped out the entire diversity of gymnosperms.  

They develop a way to reproduce using pollen to transfer sperm by way of getting other animals to bring it to other plants.  

Also dispersed seeds via wind, water and animals, which was helpful to bring diversity to other areas. 






















Tracheophytes:

Autapomorphy:  Indeterminate meristem.  Lignified secondary cell wall, tracheary cells and sieve elements, long-lived sporophyte.  

Lignin  Tracheary System/Sieve  Xylem/Phloem.

 
Vascular Flow:
 
A leaf cell makes lots of sugar in which high concentration of sugar diffuse into the companion cell next to it.  
 
The companion cell takes the diffused material in which it receives by burning ATP, and places it inside cytoplasm of the sieve cell.  
 
The sugar concentration rises in the sieve cell that is adjacent to the xylem.  Water is then transferred into the sieve element by connection tubes that increase the turgidity of the cell.  
 
There is a sink, where the sugar is being removed from the plant. 
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