Plant Growth and Development
1.  POLLINATION
a. Pollination is the 
i.  SHAPE  \* MERGEFORMAT 


 may occur if the pollen arrives at the stigma of the  SHAPE  \* MERGEFORMAT 


 or another flower on the  SHAPE  \* MERGEFORMAT 



ii.  SHAPE  \* MERGEFORMAT 


 occurs when the pollen arrives at the stigma of a flower of 
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b. [image: image31.png]


 SHAPE  \* MERGEFORMAT 


,  SHAPE  \* MERGEFORMAT 


,  SHAPE  \* MERGEFORMAT 


 or other agents are often required for the transfer 
2. FERTILIZATION

a. After pollination, a 
[image: image11] forms, producing a path that the sperm will follow to the egg (in the  SHAPE  \* MERGEFORMAT 


)

b. When the 
[image: image14] penetrates the  SHAPE  \* MERGEFORMAT 


, two sperm are released to accomplish “
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 SHAPE  \* MERGEFORMAT 
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i. One sperm fuses with the 
[image: image20]to form  SHAPE  \* MERGEFORMAT 



ii. The other sperm fuses with 
[image: image23], which will develop into the 
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 SHAPE  \* MERGEFORMAT 
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 SHAPE  \* MERGEFORMAT 
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3. SEED DISPERSAL
a. Define dispersal:

b. Why disperse seeds?

c. Example mechanisms:
4. SEED STRUCTURE:  

a. What is a seed?  
b. Why are seeds advantageous for a plant?

c. Seed structure (annotate with function):
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5.  GERMINATION
a. Definition:

b. How it happens:

i. the first organ to emerge from the germinating seed is the ________________________.
ii. The ___________________________ breaks through the soil surface. 
iii. In many ___________, a hook forms in the hypocotyl, and growth pushes the hook above ground. 
iv. Stimulated by ____________, the hypocotyl straightens, raising the cotyledons and epicotyl. 
v. [image: image32.png]


The epicotyl now spreads its first foliage ______________ which become green and begin making food by _______________________. 
c. What is required:
i. Water:
___________________________ means the uptake of water.  Causes the seed to expand and rupture the _____________.  Water uptake triggers the release of hormones called _____________________________(GA for short) which signal __________________ to begin digesting the storage materials of the ________________________, and the nutrients are transferred to the growing regions of the embryo. For example, ________________________ triggers the formation of ____________, an enzyme that breaks down _____________in the seed.
ii. Oxygen

Germinating seed are very metabolically active.  For example:  ___________________________________ is breaking down storage sugars (such as starch) and converting them to other forms more useful to the seed.   Oxygen is necessary for this process!  If the soil is waterlogged, it might cut off the necessary oxygen supply and prevent the seed from germinating.
6. GROWTH
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Differentiated plant cells generally cannot divide or produce cells of a different type. Growth can only occur at a meristem.  A meristem is the tissue in all plants consisting of undifferentiated cells (meristematic cells) and found in zones of the plant where rapid mitosis provides new cells. As these cells differentiate, they provide new plant tissue.

There are two types of meristems:

1.  Apical meristem

· found in the stem buds and growing tips of roots
· enable the plant to grow longer

2.  lateral meristems (AKA cambium)

· Surround the established stem of a plant 

· [image: image34.png]


Cause the stem to grow laterally (i.e. larger in diameter)

· There are two types:

· vascular cambium (  

· develops into secondary xylem and phloem

· provides support for larger plants

· found in coniferophytes and dicots, not monocots (grasses) 

· grow outwards forming layer upon layer of new living mass (tree rings)

· cork cambium ( 

· produces bark 

· provides protection against pathogens.

7.  Plants can control their direction of growth towards or away from environmental stimuli.  
a. Phototropism is the bending-growth towards a source of light. 
b. Auxin is a plant growth hormone that controls phototropism. 
c. Auxin is found in the highest concentration in apical meristematic tissue
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d. Auxin is found in the meristematic cells that are on the opposite side of the plant as the light source
e. Auxin wroks by stimulating wall loosening factors, such as elastins, to loosen cell walls.  

f. The decrease in cell wall strength causes cells to swell and elongate, which in turn drives phototropic movement.
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