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Leaf Anatomy Homework
Structure and function are so inter-related that it is difficult to study either one, in isolation of the other. Use the on-line slides to study leaf structure.
I. A  MESOPHYTIC  LEAF
A. Examine a cross section of the leaf of lilac (Syringa). There are three major regions: the epidermis forming a single layer over both surfaces, the ground parenchyma (in this case called MESOPHYLL), and the vascular system or veins. Study each of these regions.
1. EPIDERMIS. Compare the cells on the upper and lower surface of the leaf for wall thickness, thickness of cuticle, occurrence of stomata, presence of hairs, etc.
	
	
	Cell Walls
	Cuticle
	Stomata

	
	Upper
Epidermis
	thick    thin
	thick    thin
	many    few

	
	Lower
Epidermis
	thick    thin
	thick    thin
	many    few


Are there any spaces between epidermal cells other than stomata?	
2. MESOPHYLL. The bulk of the tissue in the leaf contains chloroplasts and carries on photosynthesis. Note the layer of PALISADE parenchyma just below the upper epidermis.
How many layers of palisade are there?	

How much of the thickness of the leaf does palisade make up?		%
Look carefully at the arrangement of the mesophyll cells.
Is there intercellular space in palisade mesophyll?	
The mesophyll between the palisade tissue and the lower epidermis is the SPONGY parenchyma. How does it compare to the palisade tissue in shape of cells, number of chloroplasts per cell, volume of intercellular spaces, and total amount of cell surface exposed to the internal atmosphere? Be sure to examine the paradermal section before making your final answers!
	
	
	Palisade
	Spongy

	
	Cell Shape
	elongate    spherical
	elongate    spherical

	
	# Chloroplasts
	more    fewer
	more    fewer

	
	Gas Space Volume
	more    less
	more    less

	
	Cell Surface Area
	more    less
	more    less
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3. VEINS. Where do the veins occur relative to the two types of mesophyll cells?
	
Is the palisade mesophyll continuous above small veins?	
Is the spongy mesophyll continuous below small veins?	
Veins may be surrounded by a compact layer of parenchyma cells, the BUNDLE SHEATH. If present, it continues around even the smallest vein endings which may consist of a single tracheid and a phloem parenchyma cell. In the region of larger veins these compact cells may extend from the vein to the upper epidermis or to the lower epidermis or to both. Locate the xylem and phloem in the veins.
Which is toward the upper (adaxial) surface of the leaf?	
Which is toward the lower (abaxial) surface?	
This relative position of xylem and phloem is a much better indication of leaf blade orientation than is the position of palisade tissue and stomata; the latter may vary while the former does not.

Below, diagram a portion of the cross section of the leaf which includes one larger vein. Outline the various regions in correct proportion to one another. In one part of the blade, draw in the cell characteristics of about four or five palisade cells and a few cells of spongy mesophyll near the edge of a small vein. Show their size, shape, wall thickness, chloroplasts, and intercellular spaces in correct proportion to one another. The thickness of the blade should be at least 8 cm in your drawing.
Cross Section of a Typical Mesophytic Leaf. Label completely!
Upper Epidermis-
Palisade Mesophyll-
Bundle Sheath-
Xylem-
Phloem-
Spongy Mesophyll-
Gas Space-
Lower Epidermis-
Guard Cell-
Stoma-
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II. XEROPHYTIC  LEAVES
A. Examine the slide of a C-4 grass such as corn (Zea). This leaf type has what we call Krantz anatomy.
1. EPIDERMIS. With what you know about the position of xylem and phloem in the veins of leaves, which epidermis has the most guard cells?
	  upper    lower     about equal  
You may also notice bulliform cells which are large and bulbous. These respond to water loss and drought conditions by collapsing; what effect would this have on the shape of the leaf and upon the rate of transpiration?
shape of leaf:	rolled with   upper    lower   epidermis to the inside
transpiration rate:	  increase   stay the same    decrease  
2. MESOPHYLL. Notice that the mesophyll is rather limited to cylindrical tissue surrounding some large bundle sheath cells which, in turn, surround the leaf trace. Observe the differences in the chloroplasts between mesophyll and bundle sheath cells.
Which are a darker color?	  mesophyll    bundle sheath  
You may recall from lecture that the C-4 and C-3 "dark" reactions are spatially separated between these two cells.
Which cells use PEPc for C-4 reactions?	  mesophyll    bundle sheath   
B. Examine a slide of a CAM leaf such as Sedum.
1. EPIDERMIS. Notice the thick covering on the epidermis, this waxy cuticle is extremely thick. The stomata are probably not flush to the surface of the epidermis but embedded deeper in the leaf.
Which epidermal cells contain chloroplasts?	  all    accessory    guard   
2. MESOPHYLL. This is a thick and fleshy leaf; how might this be an adaptation for a dry environment?
	
Is the mesophyll divided into palisade and spongy layers?	  yes    no  
Is it obviously divided into mesophyll and bundle sheath as in C-4?	  yes    no  
How are the C-4 and C-3 reactions separated in CAM plants?	  spatial    temporal  
[bookmark: _GoBack]In the space provided below make crude diagrams of the anatomy of Xerophytic Leaves. Do not show individual cells. Use a divided circle to show a vein, and make the circle in both diagrams the same size, but then make the thickness of leaf "relative" in size between the two sketches.

Typical Krantz Leaf Anatomy	Typical CAM Leaf Cross Section
	Upper Epidermis	Upper Epidermis
	Mesophyll	Mesophyll
	Bundle Sheath	Xylem
	Xylem	Phloem
	Phloem	Lower Epidermis
	Lower Epidermis
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