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Root and Stem Anatomy Exercise
Resources:
your lab kit, microscope, slides, coverslips, distilled water, dissection microscope
bean and corn seedlings in greenhouse; I2KI, Phloroglucinol HCl, Toluidine blue, Eosin Y
A.  PRIMARY ROOT
Prepare freehand sections of bean taproot. Use differential staining. Indicate the color reactions in the tissues. Sketch and label completely (Hint: hopefully you did your homework!).
Phaseolus root cs	Phaseolus root cs close-up
overview
	-epidermis-	-starch grain
	-cortex-	
	-endodermis-	-gas space
	-pericycle-
	-phloem-
	-xylem-	-Casparian strip
  protostele  siphonostele       radial  collateral       endarch  exarch       triarch  tetrarch  
Besides counting number of protoxylem ridges, how else can you tell whether this root is triarch or tetrarch?
	
Indicate the color reactions in the tissues as a result of the various staining treatments.
	
	Toluidine Blue
	Phloroglucinol HCl
	I2KI

	epidermis
	
	
	

	cortex
	
	
	

	phloem
	
	
	

	xylem
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For your term project, repeat these observations with corn primary roots.

B.  PRIMARY STEM
Prepare cross sections of a bean stem internode. Use differential staining. Sketch and connect label lines to the words on both sides of the sketch.
Phaseolus stem cs	Phaseolus stem cs close-up
overview
	-epidermis-	-cuticle
		-collenchyma
	-cortex-	-parenchyma
		-chloroplast
	-vascular bundle-	-gas space
		-phloem fibers
	-pith ray-	-functional phloem
		-vascular cambium
	-pith-	-xylem vessel
-xylem tracheid
eustele  siphonostele       radial  collateral       endarch  exarch
use a brace { from the left list to show the vascular bundle in the close-up sketch

Prepare some different Phaseolus cross sections too. Differentially stain them. Sketch and label completely as usual. These should be overviews showing a complete slice.
Phaseolus hypocotyl cs	Phaseolus petiole cs
-epidermis-
-cortex-
-xylem-
-phloem-
-pith-
Is a hypocotyl a stem?   yes      no    Is a petiole a stem?   yes      no  
If not, how is it different from a stem?	
For your term project, repeat your observations with freehand sections of bean stems at various ages. How do stems change with maturity? Do hypocotyls and internodes have the same anatomy? Does a hypocotyl have the same anatomy along its entire length? Test your ideas with differential staining. Indicate the color reactions in the tissues. What is the distribution of starch along the length of this stem?
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Indicate the color reactions in the bean stem tissues as a result of the various staining treatments.
	
	Toluidine Blue
	Phloroglucinol HCl
	I2KI

	epidermis
	
	
	

	cortex
	
	
	

	phloem
	
	
	

	xylem
	
	
	


Test the pathway of soil minerals up the bean plant with Eosin Y followed by freehand sections at various intervals along the bean stem. Indicate how you know which tissue conducted the Eosin Y. Sketch the critical freehand section below (showing just one vascular bundle and surrounds; i.e. enlarged!):
epidermis
cortex
phloem fibers
functional phloem
xylem
pith
Prepare some cross sections of corn (Zea) mesocotyl. This portion of a corn plant extends underground from the seed to the coleoptile and shoot aboveground. We will not attempt above-ground stem internode cross sections now…why? You will want to do that later for your term project. Sketch and label completely. Try to distinguish the two classes of plants based on stem anatomy and its functions.
Zea mesocotyl cs	Zea mesocotyl cs close-up
overview
	-epidermis-	-bundle sheath
	-ground parenchyma-	-phloem
	-leaf trace-	-metaxylem
	-vascular bundle-	-protoxylem
Is a mesocotyl a stem?   yes      no   
[bookmark: _GoBack]  atactostele  siphonostele       radial  collateral       endarch  exarch  
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