Exercise 6
Leaves: Form & Function
In this laboratory exercise, you will become familiar with the major features of the external and internal anatomy of plant leaves.  Leaves most commonly serve as the module or organ associated with the acquisition of atmospheric carbon dioxide and the energy from sunlight, two of the three major components required for photosynthesis.  
Leaf anatomy differs between dicots and monocot flowering plants.   The leaves of monocots possess parallel venation, while those of dicots tend to form netted or reticulate venation organized into patterns from pinnate to palmate in arrangement depending on the plant species.   Plant leave also vary between leaves consisting of undivided blades (i.e., simple leaves) to divided blades or leaflets (i.e., compound leaves).  

In some species, leaves have been adapted to serve a variety of other functions (e.g., reproduction [e.g., Kalanchöe or mother-of-thousands plant, and the walking fern], defense system against herbivory [e.g., spines in cactus and thorns of the black locust tree], insect-trapping leaves [e.g., pitcher plant, sundew plant, Venus’ fly trap), beyond those more commonly associated with leaves.   These types of stems are referred to as modified leaves.
I.   SEQ CHAPTER \h \r 1External Anatomy of Leaves

   1.  
Leaf Characteristics.  A typical leaf is a flat, marvelously adapted, photosynthetic organ.  Much variation in basic structure exists in different plant species.  Study variations of the basic structures provided.  You do not have to learn the names of all the different kinds of tips, bases, margins, and leaf shapes.  Note the variability that does exist in different plants.  You should learn the types of venation, and the different types of compound leaves.   
Compare what you see in lab with the figures given in the photographic atlas (i.e., Figure 9.60 on page 128; Figures 9.1 and 9.2 on pages 129; and Figures 9.63, 9.64, 9.65 and 9.66 on page 130).         

   2.  
Modified Leaves.  Most leaves are primarily adapted for photosynthesis but some are specialized to perform a non-typical function.  Study the examples of modified leaves that are provided.
Compare what you see in lab with the figures given in the photographic atlas (i.e., Figure 9.67 on page 130; Figures 9.69 and 9.72 on page 131;  Figures 9.90 through 9.93 on page 134; and Figures 9.94 through 9.108 on pages 135-136).  
II.   SEQ CHAPTER \h \r 1Internal Anatomy of Leaves

A. LEAF EPIDERMIS
Prepare an epidermal peel from the lower and then the upper epidermis of Tradescantia or Zebrina  leaf.  Mount the epidermal tissue in a drop of water on a clean glass slide.  Find some guard cells, study under high magnification and prepare a sketch.  Do guard cells occur in both epidermal layers of Tradescantia or Zebrina?  Do any epidermal cells contain chloroplasts? 

B. LEAF MESOPHYLL
Obtain a prepared slide of a leaf of Syringa (lilac)  and study the tissue between the epidermal layers.  This mesophyll is the light absorbing and gas exchange tissue of a leaf.  Study the tissue with this in mind and distinguish between palisade and spongy parenchyma.  

C. LEAF VEINS OR VASCULAR BUNDLES

Study a vein.  A vein is vascular tissue and it branches thoughout a leaf in some characteristic pattern.  Recall leaf venation types—net (pinnate and palmate) and parallel.


Obtain a prepared slide of a corn leaf (a typical monocot) and study the tissues in cross section.  

Compare what you see in lab with the figures given in the photographic atlas (i.e., Figures 9.70 and 9.73 on page 131; Figure 9.86 on page 133; Figures 9.87 and 9.88 on page 134).  

REVIEW THE MODEL OF A LEAF AND THE CHART AVAILABLE IN THE GENERAL BOTANY LABORATORY.
