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Angiosperm Reproduction Homework
Today you will examine closely the reproductive aspects of the Anthophyta (aka Magnoliophyta aka Angiosperms) to finish your phylogenetic study of reproduction and evolution of form in plants. You are already familiar with a number of aspects of the vegetative structure and the pathway of evolution in life histories shown in plant phylogeny leading up to the angiosperms. You have also already dissected flowers this semester. Today you will put these past experiences to use in studying the ultimate in plant evolution: angiosperms.

I. MICROSPOROGENESIS, POLLEN GRAINS AND POLLINATION.

Observe a slide showing the sporogenous tissue in Lilium.

The stamen is basically a micro-
 with microsporangia.

How many microsporangia are in each anther?  EQ \x( one    two    four    eight ) 
Is there a vascular bundle in the filament that supports the anther?  EQ \x( yes      no ) 
Which cell has the larger nucleus?  EQ \x( sterile jacket      microsporocyte ) 
Since both are diploid, why is the nucleus of the one cell larger?

Observe a slide showing the four products (tetrads) of meiosis.

The 4 cells have completed meiosis, but are still attached by the


What is the ploidy level of each cell in the tetrad?  EQ \x( 1N    2N    3N    ∞N ) 
What is the name for each of these four meiotic products?


Observe a slide showing the microspores.

The cells in the sporangium have become microspores. What is the major difference in the tetrad between the previous slide and this one?

____________________________What enzyme accomplished this?


Observe a slide showing a mature pollen grain.

This slide shows many mature pollen grains. I have put one at the pointer that shows both cells in the pollen wall.

What is the technical name for a pollen grain?______________ 


The two cells are the tube cell and the generative cell. They each have a nucleus. How can you distinguish the two cells and nuclei?

The tube cell nucleus is


The generative cell nucleus is


Make a sketch of a pollen grain and label it!


Pollen Wall


Tube Cell
Generative Cell

nucleus
nucleus


cytoplasm
cytoplasm
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In this condition, the anther splits open (usually longitudinally between two anther sacs) and the pollen is carried by vector (wind, animal, etc.) to the stigma of another flower.

That dispersal process is called 


Observe a slide showing cultured pollen tubes

This slide shows what happens when a pollen tube is placed in a sucrose solution with suitable minerals and so on (a mimic of stigmatic secretions)... Tell what the cells do.

The tube cell


The generative cell


The pollen tube selected here shows the grain and tube, and the nuclei descending the tube. The tube is chemotropic (grows toward a chemical source, usually boron or calcium and auxin or other hormones). It digests its way through female tissues and finds the micropyle of the ovule. If we could see an electron micrograph of the tip of a pollen tube, what organelles would you expect to see abundantly in the cytoplasm near the tip?

____________________________and associated


Synergids split open the pollen tube, and the sperm cells are released near the egg and central cell (see below).

Observe a slide showing Lilium pistils (l.s.) with pollen tubes

This slide shows pollen grains have arrived (by vector on the stigma) and have germinated pollen tubes. The pollen tubes are growing down the hollow style. Observe the cells lining the hollow style. They are a darker color (in terms of cytoplasm).

What are these special cells of the style doing?


II. MEGASPOROGENESIS AND MEGAGAMETOPHYTE (EMBRYO SAC).

The carpel is the megasporophyll. It is folded and fused to enclose the ovules. The swollen section of the carpel which contains the ovules is called the ovary. The tip of the megasporophyll is called the stigma...this area of the carpel receives the pollen from the vector. The pollen tube germinates there and grows through the style tissue to find the micropyle of an ovule in the ovary. The ovule has an integument with a micropyle. Inside the integument is the megasporangium (nucellus) which contains a microsporocyte. We will now focus on what happens in this area.

Observe a slide showing Lily anthers (c.s.)

Here we are not looking at the anthers, but at the ovary cross section in the middle of the specimen. This one happens to show a nice longitudinal section of an ovule.

What is the outer layer that includes a micropyle?


What is the sterile jacket around the large cell?


What is the large cell?


What is the ploidy level of the large cell?  EQ \x( 1N    2N    3N    ∞N ) 
Why is the nucleus of the large cell so much larger than the nuclei in the sterile jacket, 

integument and so on?
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Observe a slide showing the results of the first division of meiosis.

How many nuclei are inside the nucellus?  EQ \x( one    two    four    eight ) 
What is the ploidy level of each of these nuclei?  EQ \x( 1N    2N    3N    ∞N ) 
Has crossing-over already occurred?  EQ \x( yes      no ) 
Observe a slide showing the results of the second division of meiosis.

How many nuclei are inside the nucellus?  EQ \x( one    two    four    eight ) 
What is the ploidy level of each of these nuclei?  EQ \x( 1N    2N    3N    ∞N ) 
What is the name of each of the four meiotic products?


Observe a slide showing two nuclei from mitosis of a megaspore.

The cell in the nucellus here contains two nuclei that were produced by mitosis of the nucleus of the megaspore. 

The cell can no longer be called a megaspore. What is it?


What is the ploidy level of each of these nuclei?  EQ \x( 1N    2N    3N    ∞N ) 
Observe a slide showing four nuclei from mitosis of a megaspore.

What is the ploidy level of each of these nuclei?  EQ \x( 1N    2N    3N    ∞N ) 
Observe a mature embryo sac (megagametophyte) of Fritillaria.

This slide shows a typical mature megagametophyte.

Make a sketch and label it!

megaspore wall
EQ \B\RC\}(\A\al(antipodal, ,central cell, ,egg, ,synergid, )) \a(__________________, )
The embryo sac is usually organized into seven cells: three cells at the micropylar end, two SYNERGIDS and the EGG; three antipodal cells at the opposite end; and the one large cell between, the CENTRAL CELL, which has two POLAR NUCLEI that often fuse to form a single diploid SECONDARY NUCLEUS.

How does the number of cells in the megagametophyte of angiosperms compare to that of gymnosperms?  EQ \x( more      fewer      the same number ) 
Is there an archegonium in the angiosperm megagametophyte?
 EQ \x( yes      no ) 
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What is the source of nutrition for the megagametophyte? (not the path…the source!)
Is the megaspore or megagametophyte shed from the megasporangium (nucellus)?

 EQ \x( megaspore    megagametophyte    both    neither ) 
The nuclei remain near the tip of the pollen tube as it passes through the style, and the generative nucleus undergoes mitosis to form two sperm nuclei. On reaching the ovary, the pollen tube enters an ovule via the micropyle, digests through the nucellus, is enzymatically attacked by the synergids, and bursts at the tip. The two sperm nuclei are discharged into the megagametophyte when the tip of the tube bursts. Thus the synergids put their energy (-erg) together (syn-) to achieve sperm release.

III. APPROACHING Syngamy.

Observe a slide showing syngamy in Lily. 

One of the two sperm nuclei moves to the egg cell and fuses with its nucleus to form the zygote.

What is the ploidy level of the zygote nucleus?
 EQ \x( 0N    1N    2N    3N ) 
The second sperm nucleus fuses with the two polar nuclei (or the secondary nucleus) to form a PRIMARY ENDOSPERM NUCLEUS.

What is the ploidy level of the endosperm nucleus?
 EQ \x( 0N    1N    2N    3N ) 
This DOUBLE SYNGAMY is characteristic of all angiosperms.

Is there anything genetically like it in other plant groups we have studied?
 EQ \x( yes    no ) 
What, if anything, is functionally equivalent to the angiosperm endosperm in the seeds of gymnosperms and the “almost seed” of Selaginella? 
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