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Section I Notes:

I.  Intro to Plants

A. Why Important?

1. Source of Food (producers)

2.  Produce Oxygen through Photosynthesis 

3. Remove Carbon Dioxide from atmosphere

4. Shelter and Habitat

What is the equation for photosynthesis?

B. What Are Plants?  

1. Eukaryotic

2. Multicellular

3. Autotrophs

4. Cell Walls made of Cellulose

       What is the difference between a eukaryotic and prokaryotic cell?

C. Moving Onto Land
1.  Challenges of Land?
a. Lack of Water
b. Drying effect of air
c. How to fertilize other plants.
2. Adaptations
a. Cuticle: Waxy coating on surface of leaves to reduce water loss.

b. Stomata: Opening on leaves that can close when plants don’t need to take in carbon dioxide (this saves water).
Review Questions, Section I

 1. Recall: What are three major differences between a plant cell and an animal cell?
2. Recall: What is the equation for photosynthesis?

3. Recall: What is the importance of photosynthesis for life on Earth?

4. How are plants necessary for animal life (explain three ways)?
5. Plants evolved from green algae. How are they different from green algae?
6.  What are two major challenges faced by plants as they moved onto land?


 7. What are three adaptations observed in plants that allow them to adapt to life on land.  For each adaptation, explain how it allowed plants to meet the demands of life away from water.

8. What is the purpose of the stomata?
 
9.  What two features are found in all  'eukaryotic' cells?
 
 
10.  What is the function of the cuticle?

11.  If an organism is multicellular and makes it own food, it must be a member of the ________ kingdom.
A. Plant          B. Protista          C. Monera           D. Animal          E. Archea
12.  Which kingdom contains only organisms that produce their own food using energy from the sun?

A.  Plant          B. Protista          C. Monera           D. Animal          E. Archea
Section II & III Notes

II.  Evolution of Plants: Seedless
A.  Bryophytes: Seedless plants lacking vascular tissue.

               1.  No vascular tissue, so always short.

               2.  No seeds, so can’t disperse next generation

               3.   Need standing water to reproduce as they use swimming sperm to fertilize ovule.

               4.   Example:  Mosses, Hornworts, Liverworts

 B.  Seedless Vascular

                1.  Vascular tissue, so they can grow tall.            

                2.  No seeds, so can’t disperse next generation

                3.   Need standing water to reproduce as they use swimming sperm to fertilize ovule.

   4.  Example: Ferns

III.Evolution of Plants:  Seed Plants

            A.  Value of Seed

1. Contain embryo, food and protection.

2. Allows land plants to reproduce without standing water.

3. Can be widely dispersed.

B. Gymnosperms: Naked Seeds

1. Seed not result of flower; no fruit for seed dispersal.

2. Example: Conifers

C. Angiosperms: Fruits and flowers

1. Flowers used for pollinations.

2. Seeds are often associated with fruit (seed dispersal)

3. Examples: Most plants we know (trees, corn, grass, ect)

4. Two main varieties:

	
	Monocots
	Dicots

	Flower Parts
	3, or multiples of 3
	4 or 5, or multiples of 4 or 5

	Vascular Bundles in Stems
	Scattered
	In rings

	Vascular Bundles in Roots
	In Ring
	In central cluster, “X” shape

	Veins in Leaves
	Parallel
	Branching

	Number of Cotyledons
	One
	Two


Review Questions, Section II.  Seedless Plants
1.   Recall: What are 3 characteristics of all plants?



2.  Recall:  What are the four major divisions of plants?  What is a characteristic of each division?

3.  What is the function of vascular tissue?

4.  What are two examples of a nonvascular seedless plant?

5.  What is an example of a vascular seedless plant?


6. What are two uses of the seedless plants to gardeners?
7.  What are two reasons why the  Bryophytes cannot live away from standing water?

Review Questions, Section III.  Seed Plants

1.   Recall: What are the two types of seedless plants?
2.  Recall:  How do seedless plants reproduce?

3. Why are seeds an adaptive feature for seed plants?


4. What is the purpose of a plant developing a fruit?


5. How do Gymnosperms and Angiosperms differ?


6. What are some examples of Gymnosperms?



5. Firs, spruces, and pines belong to what group of Gymnosperms?


Answer the following questions:

Which of the following plants are non-flowering?

      A. Daisy      B. Rose Plant       C. Sunflower     D. Ferns and Pines


How is a fern different from a sunflower plant?

A. Ferns do not have roots

B. The leaves of ferns do not need water
C. Ferns use spores to reproduce
D. The leaves of ferns do not need chlorophyll
Which of the following plants is considered to be the most evolutionary ancient plant?
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     Conifer
10.  Complete the following table:

	
	Seeds?
	Vascular Tissue?
	Flowers?
	Example

	Bryophtyes
	
	
	
	

	Seedless Vascular
	
	
	
	

	Gymnosperms
	
	
	
	

	Angiosperms
	
	
	
	


Section IV Notes

IV.  Plant Structure and Function

       A. Tissues

             1. Vascular Tissue: Moves food and fluid throughout plant.

             2.  Dermal Tissue: Outside layer of a plant.

              3.  Ground Tissue: Most of inside of plant other than vascular tissue.

B. Vascular Tissue:

1.  Xylem: Moves Water and Dissolved Minerals within a plant

2.  Phloem: Moves Sugars (products of photosynthesis) throughout plant.
        C.  Root

                           [image: image5.png]



D.Stems



E. Leaves:
[image: image18.png]



F. Plant Function:

        1. Photosynthesis:  Know Equation!

         2.  Pigments: Plants use pigments to absorb light necessary for photosynthesis.
3.  Transpiration:  Loss of Water through leaf stomata.
[image: image7.jpg]Amount of light absorbed

Chlorophyll a

Chlorophyll b

Carotenoids

Wavelength of light (nm)






Plant Tissue Lab

Draw a leaf cross-section below.  Label the spongy mesophyll, palisades mesophyll, epidermis, cuticle and stoma (if visible).  Next to each label, explain the function of each layer.

Draw a stoma below.  Label the stomal opening and guard cells.

· Would it be beneficial to a plant to have stomata open all the time?  Why or why not?

· Applying waxy sprays to leaves will make a plant look shiny, but often can lead to the death of the plant.  Why?

What is the function of the stomata?

Plant Tissue Lab (2/2)

Examine a microscope slide of a monocot and dicot root, and a monocot and dicot stem under low power.  Draw what you observe in the boxes below and label which slide is a monocot and which is a dicot.  Color the xylem cells blue and the phloem cells red.

Monocot & Dicot Roots

	
	


Monocot & Dicot Stems

	
	


Plant Pigment Lab, Chromatography
PRE-LAB QUESTIONS 

1. What is the purpose of pigments in a plant cell?

2. How does energy enter the living world? 

3.  Study the diagram below.  It depicts the absorption spectra (measures which colors of light the pigment absorbs and uses) for three common pigments, Chlorophyll a, Chlorophyll b and Carotenoids.  Based on this graph, which color of light would be best for growing plants: blue, green or red?  Explain the reasoning for your answer.
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II. Procedure:   
  Preparing Chromatography Paper

1. With a pencil lightly make a line 1.5 - 2 cm from the bottom edge of the paper. 

2. Select a dark green spinach leaves and blot dry with paper towels. Place a leaf over the pencil line leaving 3 mm on each end to align the ruler. 

3. Place a ruler over the leaf so that it covers the pencil line at bottom of paper. 

4. Using a penny, press down firmly and roll along the ruler edge several times to form a definite green line. 

5. Allow the green line to dry 

Plant Pigment Lab (2/2)
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     Separation of Pigments

1. Place chromatography paper in beaker, making sure pigment line is ABOVE the alcohol  

     level. The solvent should not touch the green line. 

2. Cover the beaker tightly with a piece of plastic wrap being careful not to slosh solvent. 

3. Allow to stand undisturbed for 10 minutes. 

4. After ten minutes lift up corner of wrap and reseal. This will reduce the vapor pressure inside the beaker. 

5. When the solvent front is within 1 cm of the upper edge of the paper, remove the cylinder from the beaker and allow it to dry. 

III.  Lab Results

1. Record the number of bands you obtain on the chromatography paper.  Describe the color of each band.

2. Why is it beneficial to a plant to have multiple pigments? 
3. As daylength shortens, chlorophyll molecules begin to degrade.  Why do fall leaves often appear red and yellow?
4. Based on light absorption spectra from the prelab, which pigments do you think were present in the spinach leaf?

Photosynthesis Leaf Disk Lab                  Name:_______________________________

I.  Instructions

1. Use a punch to create at least 10 leaf disks from a spinach leaf[image: image19.png]


. A.

2. Place 10 disks in a 10-ml syringe.  Take care to not damage spinach disks as you place plunger into syringe. B
3. Insert the tip of the syringe into a beaker of 0.1% sodium bicarbonate solution and draw about 3 ml into the syringe. The leaf disks should be floating at this time. C
4. Hold the syringe tip upward and expel the air by depressing the plunger carefully.

5. Seal the tip of the syringe using the index finger of your left hand. Pull back on the plunger, creating a partial vacuum within the syringe. If you have a good seal, it should be hard to pull on the plunger and you should see bubbles coming from the edge of the leaf disks. D
6. Simultaneously, release your index finger and the plunger. Some of the leaf disks should start to sink. Tap the side of the tube to dislodge bubbles on the edges of the disks. E
7. Repeat steps 5 and 6 until all disks sink. Do not overdo these steps!! You have been successful if the disks sink to the bottom. Don't repeat "just to be sure" as it is possible to damage the cells of the leaves.

(Adapted from: http:// www.susqu.edu/ FacStaff/r/richard/)

Photosynthesis Disk Lab (2/3)

II. Prelab Questions

1. The image below depicts a cross section of a leaf.  Name each layers and explain its function:
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2. Where in the leaf is oxygen produced in the process of photosynthesis?

3. If the leaf disk goes through photosynthesis, what product will accumulate inside the leaf?

4. What will cause a leaf to float if it goes through photosynthesis?

5. Would you expect more disks to float when placed under green or red light?  

             Why?

Photosynthesis Disk Lab (3/3)
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                         A. ________________                                  B. _______________

                             # of discs floating/ 10                                # of discs floating/ 10

0 min

2 min

4 min

6 min

8 min

10 min

12 min

14 min

When done with the lab, graph the results of the two treatments.  Include units, labels and a title.

Section IV Questions

1.  Recall:  What is the function of the cuticle?

2.  Name the three kinds of tissue that make up a plant, and list two functions for each.

3.  What does xylem move throughout a plant?  Which direction does it typically flow?
4.  What does phloem move throughout a plant?  Which  direction does it typically flow?
5.  Contrast a dicot root with a monocot root and draw a picture of each (cross section of each).
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6.   Draw a cross section of a monocot and dicot stem. Color xylem cells red and phloem cells blue.


7.  Which organelle is involved with photosynthesis?

      A. Vacuole   B. Nucleus   C. Chloroplast   D. Cell Membrane

8.   In your own words, briefly explain how transpiration works.

9.  In which cycle listed below is “plant transpiration” included?

    A. Carbon Cycle   B. Nitrogen Cycle   C. Water Cycle   D. Oxygen Cycle

10.  What is a stoma?  If a plant closes its stomata, explain why this is both advantageous and 
disadvantageous for a plant.
11.  Working in pairs, remove the seed coat from a bean seed.  Open the seed and draw the dissected seed below.  Label the seed coat, cotelydon, and embryo.  Using the dissecting scope, draw the details of the embryonic root and first true leaves.

12.  Why do some plants encourage animals to eat fruit?  What are the advantages of animal seed dispersal?

13.  How are angiosperms different from gymnosperms?

V.  Reproduction In Plants

     A.   Seed Anatomy
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    B.  Flower Anatomy:
                               
[image: image13]
C. Fertilization:

1. Pollen reaches stigma.

2. Pollen releases nuclei, and a pollen tube grows down the style.

3. Pollen fertilizes ovules

4. Once fertilized, ovule becomes a seed.  Ovary becomes fruit wall and hormones are released to stimulate fruit development.

Plant Study Guide

Draw and label the following parts on a seed:  seed coat, cotyledon, and embryo.
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On the flower below, label the following parts: petals, stamens (anther and filament), sepals, and pistil/carpel (ovary, stigma, and style).  Indicate whether the flower is a monocot or dicot.
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Plant Study Guide (2/5)

Explain five differences between monocots and dicots.

Compare and contrast the following: bryophytes, seedless vascular, gymnosperms and angiosperms.  Explain whether each has seeds, vascular tissue, flowers/fruits, and whether they can reproduce without standing water.

	
	Vascular Tissue
	Seeds
	Flowers/ Fruit
	Require Standing Water?

	Bryophytes
	
	
	
	

	Seedless Vascular
	
	
	
	

	Gymnosperm
	
	
	
	

	Angiosperm
	
	
	
	


Plant Study Guide (3/5)

Explain three adaptations seen in plants that allow them to survive on land.

What is a stoma?   If a plant closes its stomata, explain why this is both advantageous and disadvantageous for a plant?

What is the function xylem?  Phloem?

Plant Study Guide (4/5)
Below is an image of a plant cell.  Label organelles 1-4 and explain the function of each organelle.
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On the cross section of the leaf below, label each layer by name and list its function:


[image: image17]
Plant Study Guide (5/5)

On a cross-section of a stem, which angiosperms (monocots or dicots) have a vascular ring?   On diagrams below, label them dicot or monocot; then label vascular bundle, and groundtissue.
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