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Angiosperm  Seeds  Homework
You have already observed Angiosperm flowers and what happens inside them up to the point of double syngamy. Now you will continue your study of the Angiosperm life history starting from the zygote and primary endosperm cells. It is critical for you to "connect" your understanding between these two studies of angiosperm natural history!
I. Seed Formation: Endosperm Development And Embryogeny.
The ENDOSPERM cell was produced by syngamy between a sperm and the __________________________. The endosperm starts developing immediately, forming a parenchymatous tissue (relative chromosome number? ____ N) between the nucellus tissues of the ovule (relative chromosome number? ____ N) and the young embryo (relative chromosome number? ____ N).  The endosperm divides actively during early development of the seed; later it may store considerable amounts of food material, or it may transfer the food materials to the cotyledon(s) of the embryo and disappear completely.
The zygote first begins to divide mitotically during cleavage. This first division is uneven in terms of cytoplasm and the two resulting cells are quite different in size.
The larger cell has very few organelles by comparison, but of course has a complete complement of chromosomes (2N).  This large cell divides several times to form a stalk of cells called the suspensor.  This growing stalk serves to drive the smaller cell from the cleavage deeper into the surrounding endosperm tissue for better nourishment.  The small number of organelles causes the suspensor cells to take up very little stain during slide preparation, so they are light in color.
The smaller cell resulting from cleavage of the zygote receives a full complement of organelles and of course is diploid.  This cell, usually called the embryo, also divides to increase in size.  At first the divisions occur in many planes so that a globular embryo results.  The embryo is spherical at this stage and, because of the many organelles in each cell, it stains heavily.
Observe the demonstration slide of a globular-stage embryo in Capsella. Make a quick sketch showing this stage of development. Circle the ploidy level and draw lines to each structure label.
  1N    2N Offspring    2N Parental     3N  
Seed Coat
  1N    2N Offspring    2N Parental     3N  
Endosperm
  1N    2N Offspring    2N Parental     3N  
Gobular Embryo
  1N    2N Offspring    2N Parental     3N  
Suspensor
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The embryo continues to undergo mitotic cell divisions, but these do not occur in all planes with equal frequency.  The embryo then begins to change in shape.  The cells at the tip of the globular embryo away from the suspensor connection stop dividing so rapidly while the cells on the flanks (two sides) of the embryo grow much more rapidly.  The globe shape distorts to form a heart-shaped embryo.  The two swollen lobes will become the cotyledons, while the base near the suspensor will become the root of the future adult plant.
An angiosperm that would lack a heart-shaped stage:	
Examine the demonstration slide of the heart-shaped embryo. Make a quick sketch showing this stage of development (circle ploidy and draw lines to all the labels!):
  1N    2N Offspring    2N Parental     3N  
Seed Coat
  1N    2N Offspring    2N Parental     3N  
Endosperm
  1N    2N Offspring    2N Parental     3N  
Cotyledonary Lobes
Protoderm
Ground Meristem
Root Tip
  1N    2N Offspring    2N Parental     3N  
Suspensor
Biochemical changes in gene expression also occur at this time.  The differential growth is a direct result of the differential gene expression.  Also, there are increased specializations within the embryonic cell layers.  The embryo continues to grow and is using up the nutritive materials accumulated in the endosperm.  The two cotyledons continue to enlarge and elongate, and the axis of the embryo also elongates.  The heart shaped embryo becomes a torpedo shaped embryo.
Observe the demonstration slides of a torpedo-shaped embryo in Capsella.  If available, one slide will be of a younger specimen that is uncurved.  The older specimen will have grown at the expense of the endosperm so much that the embryo will have had to curve to remain within the confines of the seed coat.  It may have crushed the suspensor.
seed coat
endosperm
cotyledons
shoot apical meristem
embryonic axis
protoderm
ground meristem
provascular
root apical meristem
suspensor
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The integument(s) of the ovule become(s) modified to form the seed coat.  The entire structure--seed coat, any remnants of nucellus or megagametophyte (usually completely gone), endosperm if still present, and embryo--constitutes the seed and is sometimes shed from the parent plant at this stage.  It usually can withstand quite adverse conditions and remain dormant for considerable periods of time.  It serves to disseminate the species. (hint for below: it must be able to produce a plant by itself!)
What disseminates the species of gymnosperms?	
What disseminates the species of ferns?	
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