Angiosperm  Morphology
During this laboratory period, you will examine the external form of typical representatives of the Anthophyta (the flowering plants), the most prominent group of plants today. You will become familiar with the various organs of the plant body and will begin to recognize differences that exist between these parts in different species.

I. "Typical" Herbaceous Dicotyledonous Plant.
Study the bean plants (Phaseolus) of various ages which are available. Notice that there is a pale, non-green part which is normally subterranean--the root, and a green aerial portion--the shoot. Draw a bean plant showing at least four leaves on the next blank page and label completely as directed below:
A. The Stem. The shoot system of a plant consists of a main stem and perhaps some lateral branches, both bearing leaves. The leaves are attached at definite places on the stem called nodes. The interval of a stem between two successive nodes is an internode.
Where on the plant are the nodes farther apart?	

Where on the plant is the diameter of the internodes the greatest?

	
The word, internode, would hardly apply to the part of the stem between the first pair of leaves (the cotyledons) and the root. This part of the stem is called the hypocotyl.
The angle between a leaf and the stem on which it is borne is called the leaf axil. Look carefully at the axil and locate the axillary bud which occurs there. What structure develops from an axillary bud?

	

What is the color of most of the bean stem?	
What function does this color suggest for this portion of the stem?

	
Make thin cross sections of the stem; some from younger (higher) and some from older (lower) parts of the stem. Add a drop or two of iodine (I2KI) solution to the mount. What function do the results suggest for older stems?
	

Why would younger stems not stain with iodine?	
Hint: don’t just rephrase the question!
	
One of the stem's most important functions is to support the display of leaves and flowers (reproductive organs), but it also conducts water and dissolved minerals from the roots to the upper parts and food from the leaves to other portions of the plant.	/7

Draw a bean plant below with at least two trifoliate leaves. Make it LARGE. Label it completely:
84 -        =        / 84 =       .    	Name	
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alternate
apical bud
blade
blades
compound leaf
cotyledon
hypocotyl
internode
lateral bud
lateral root
node
node
opposite
petiole
petiole
pulvinus
sessile leaf
simple leaf
stem
stipule
tap root
vein


	/22

B. The Leaf. A complete leaf may consist of three parts: a stalk or petiole attaching the leaf to the stem, a thin expanded portion--the blade, and a pair of variously sized and shaped stipules at either side of the petiole where it joins the stem. Stipules are missing in many species. The petiole may be lacking, in which case the leaf is said to be sessile. A leaf in which the blade is not divided into segments, even though it may be lobed or toothed, is called a simple leaf. If it is divided into segments, or leaflets, the leaf is compound. To distinguish between a compound leaf and a branch with several leaves, you must locate the axillary bud or buds which occur in the axil of a leaf but not in the axil of a leaflet. What parts does the bean leaf have?

Is the leaf simple or compound, or can both types be found?

Leaves may be arranged in one of three ways on the stem. If a single leaf is present at a node, the arrangement is alternate; if two leaves occur at the same node, the arrangement is opposite; and when three or more leaves arise at a node, the arrangement is whorled. What is the arrangement in bean?
simple leaves are 
compound leaves are 
If you hold a leaf blade up to a strong light, numerous lighter-colored lines may be seen. These are the veins. Notice how thick the major veins are by examining the underside of the leaf; besides conduction what additional function for veins does this suggest?

	
There are three main patterns of venation in leaves although only two are common in angiosperms. If the veins run essentially parallel with one another, the leaf is parallel-veined; if the veins branch freely in all directions to form a network, the leaf is net-veined; if the veins fork regularly into two essentially equal parts, the venation is dichotomous.
What type of venation occurs in the bean leaf?   parallel     net     dichotomous  
C. The Root. Observe the region where the stem and root merge.
Is there a clear-cut line separating the root from shoot?  
A transition region usually occurs at or near the ground level. Look closely at the root system of the plant. Does it have a single, large, tapering root extending downward from the base of the stem (a taproot or primary root) with smaller, tapering, secondary or lateral roots branching from it, or does it have many roots, all about the same size, growing from the base of the stem to form a fibrous root system?

/8

In many root systems of the fibrous type, it is possible to identify, at least in the seedling stages, the root (primary) which is the direct continuation of the stem; it may have some short lateral branches. The other roots, equal in size to or larger than the primary, arise from the lower part of the stem and are adventitious. Do roots have nodes and internodes?   
Are the lateral roots radiating out randomly around the main root or do the lateral roots appear aligned vertically along the root?

What is the angle between the columns of lateral roots?	
What are the functions of the root system?  (You will be able to answer this more fully after a later exercise.)
	

II. A "Typical" Monocotyledonous Plant.
Study the corn (Zea) plants of various ages which are available. Compared with the organs present in bean plants, which are missing? 
	
A. The Stem. Observe the external features of the corn stem and compare with those of the bean stem. The major differences are internal and will be studied later.

B. The Leaf. What parts are present in the corn leaf?

	
You will note that the petiole, which is called a sheath here, is flat, expanded and completely encircles the stem. The small membranous flap where the sheath and blade join is the ligule.
Is the leaf simple or compound?  
How are leaves arranged on the stem?  
What is the venation pattern?  
Think about how these leaf parts compare with those of a bean leaf.
C. The Root. Is the root system of corn a taproot or fibrous one?  
Is it possible to distinguish primary and secondary roots?  
Are adventitious roots present?  
/12

Draw a corn plant below. Make it LARGE. Label it completely:

adventitious root
alternate
apical bud
coleoptile
cotyledon (inside)
fruit
internode
lateral root
leaf blade
ligule
mesocotyl
node
primary root
sheath
veins


You will need an enlargement to show the structure of the stem with the leaf sheaths peeled away.
/15
III. Applying what you have learned.
Brassica rapa ‘Petite’ seeds were planted some time ago as well. By now the plants have grown some and you can compare their morphology to those of beans and corn. In the space below, sketch one of your most-typical brassica plants. Make it large and label it fully.

apical bud
lateral bud

blade
petiole
cotyledon

node
internode
node
hypocotyl

primary root
lateral root


Brassica is a:   monocot      dicot        Cotyledon arrangement:   alternate      opposite      whorled  
Leaf arrangement:   alternate      opposite      whorled  
Leaf:   simple      compound        Stipules:   present      absent        Ligules:   present      absent  
Veins:   parallel      netted      dichotomous  
Cotyledons:   petiolate      sessile         Leaves:   petiolate      sessile  
[bookmark: _GoBack]/20
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