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Plantae: Vegetative 	 Name	
The purpose of this exercise is to briefly examine a flowering plant to become familiar with its external morphology (study of external form), internal anatomy (how it is organized inside), and explore some associated physiology (study of function). Flowering plants sprout from seeds and possess three vegetative organs: root, stem, and leaf. Throughout this exercise you will be asked to make drawings. These are not to be artistic renderings of the subject, but are to be functional diagrams. You should bring with you and use a sharp pencil to make the drawings. Your drawing should be LARGE so that all of the important fine structures are clearly rendered. Every important structure should be labeled.
I. Morphology of the bean plant: Phaseolus vulgaris.
Very gently uproot one of the bean plants from the pot planted in the greenhouse as demonstrated by the instructor. Gently rinse the root system of excess soil. Lay the plant on the table and try to sketch the plant from the root to the apex. Your instructor will demonstrate this on the whiteboard. You will need to scale your diagram to fit in the space below.
A. Leaf Morphology
The leaves are broad at the blade and are attached to the stem by means of a stalk-like petiole. The leaf may be simple (have only one blade per petiole) or compound (usually three blades per petiole). There may be two simple leaves or one compound leaf attached at a spot on the stem called a node. The veins of each leaf blade are arranged into a complicated network. Where the stem and leaf join, there is a swollen area of the petiole (pulvinus) that is responsible for leaf movements. At night the bean leaves fold together and down toward the soil; at dawn the leaves unfold and are lifted into the sun.
Two special leaves may still be attached to your bean plant. These are the cotyledons or seed leaves. These leaves are very fleshy and are used by the plant to store starch and other complex molecules in the seed for the later nourishment of the growing plant. On your plant, the cotyledons may be withering due to loss of starch and may have turned green to help produce more nutrient through photosynthesis. The cotyledons may have been completely used up and abscised (fallen off).
B. Stem Morphology
The bean stem is quite long and the internodes between leaf attachments (nodes) are quite obvious. The lowest portion of the stem is below the cotyledons and is called the hypocotyl. The stem terminates at the top of the plant in the apical bud. Lateral buds are found in the axils of each leaf just above the node. This bean plant is a "bush" variety that has shorter stems than the wild-type "pole" beans. The stem tips of pole beans grow very rapidly in a twisting manner and "whip around" at several cycles per day. When the stem touches an object, changes in the production of plant hormones cause the stem to twist tightly around and grow up the object. This twining habit is called circumnutation and is common among vines like pole beans. How did we get bush beans from wild pole beans? They resulted from a plant with a chance mutation in a gene coding for a plant hormone involved with stem growth. They cannot produce enough gibberellic acid for extensive stem growth.
When a node has just one leaf attached, the leaf arrangement is called alternate. When there are two leaves at a node, the leaf arrangement is called opposite. When there are more than two leaves at a node, the leaf arrangement is called whorled. What is the leaf arrangement for:
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	Leaf type
	Arrangement

	Compound (trifoliate)
		alternate	opposite	whorled

	Simple
		alternate	opposite	whorled

	Cotyledon
		alternate	opposite	whorled


C. Root Morphology
The roots of the bean plant are mostly fibrous, although a single main root (the taproot) is larger than the others. The taproot forms many fine lateral roots that make up the bulk of the mineral absorption area. You might notice that the lateral roots appear in columns along the taproot, one lateral above another. What is the angle between the columns of laterals on the taproot?          °
Some plant roots are contractile; they shorten to pull the plant around in the soil. In one case (Oxalis), the roots can pull the plant 60 cm through the soil in one year. While they operate very slowly, these roots show that plant locomotion is possible. Many plant species have contractile roots, but they usually serve only to pull the stem deeper into the soil, not across the soil.
In the space provided below, make a diagram of a bean plant. Label the diagram completely using the words printed in bold type by connecting the structures of your diagram with lines to the labels. Your lines need to touch the target! Obviously you need to scale your diagram to fit the space and the labels.
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