Lesson:  Nutrients Essential to Plant Growth

Vocabulary Words and Definitions

1.  Macronutrients::


Nutrients which are required in large amounts by the plant for normal, healthy growth.

2.  Micronutrients:


Nutrients which are needed by plants in small amounts for normal, healthy growth.


Notes to the Teacher
Title:  Soil Deficiency Observation

Lesson:  Nutrients Essential to Plant Growth

Laboratory

Purpose:

Plants need specific nutrients as do animals for proper development.  The following laboratory will show you how important nutrients are for the normal, healthy development of plants.
Procedure:


Materials:

1.
Washed sand.


2.
Radish seeds.


3.
32-2" x 2" plastic pots per group.


4.
Distilled water.


5.
Fertilizers:
Solutions:


Nitrogen



Micronutrient only


Potassium
N+ Micro


Phosphorus
K+ Micro



D+ Micro


Sequence of Steps:

1.
Obtain pots, seed, and sand from your instructor.

2.
Place enough sand in the planter cells so that they are nearly filled.

3.
Water the sand until an excess of water flows from the bottom of the container.


This is done to dampen the sand, and to wash out any nutrients which it may contain.

4.
Plant the radish seeds as directed by your instructor.

5.
Apply labels to the pots according to the following directions:


Nitrogen (N)
Four pots
K + micronutrients
Four pots


Potassium (K)
Four pots
P + micronutrients
Four Pots


Phosphorus(P)
Four Pots
Micronutrients
Four Pots


N + micronutrients
Four pots
Control
Four Pots


The control pots will not recieve any nutrients (fertilizers).

6.
Apply the fertilizers to the appropriately labeled pots.within the observations section.

8.
Answer questions 1 in the conclusion section.

Notes to the Teacher:
It is important that the students not spill any nutrient solution on the plants.  It is recommended that you make this very clear to the students.  If other fertilizers are spilled, the symptoms of defiency will not be as remarkable.

Some suggested sources for the above nutrients are:


Nitrogen:  
Ammonium sulphate, ammonium nitrate, or urea.


Potassium:  
Potash,or potassium chloride.


Phosphorus:  
Super phosphate, ammonium phosphate, potash,or slag from a steel mill.


Micronutrients:
Various micronutrient supplements.
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Post Maturity:

When the plants have grown for one month pull them out of the soil, and wash them to remove any soil which may still be attached.

Shake off all of the excess water, and weigh them.  By weighing the plants, you will see which plants grew more.  Calculate the total weight and average weight for each group.

Record the weight of each plant on the chart on the following page.

Observations:

1.
Measure and record the height and color of the plants at the end of each week.

Plant Height/Color
Week 1 Height/Color
Week 2 Height/Color
Week 3 Height/Color
Week 4 Height/Color

Nutrient





N #1





N #2





N #3





N#4











K #1





K #2





K #3





K #4











P #1





P #2





P #3





P #4











N + Micro #1





N + Micro #2





N + Micro #3





N + Micro #4











P + Micro #1





P + Micro #2





P + Micro #3





P + Micro #4











K + Micro #1





K + Micro #2





K + Micro #3





K + Micro #4











Micro #1





Micro #2





Micro #3





Micro #4











Control #1





Control #2





Control #3





Control #4





Nutrient
End Weight



N #1




N #2




N #3




N#4

Total Weight
Average Weight






K #1




K #2




K #3




K #4

Total Weight
Average Weight






P #1




P #2




P #3




P #4

Total Weight
Average Weight






N + Micro #1




N + Micro #2




N + Micro #3




N + Micro #4

Total Weight
Average Weight






P + Micro #1




P + Micro #2




P + Micro #3




P + Micro #4

Total Weight
Average Weight






K + Micro #1




K + Micro #2




K + Micro #3




K + Micro #4

Total Weight
Average Weight






Micro #1




Micro #2




Micro #3




Micro #4

Total Weight
Average Weight






Control #1




Control #2




Control #3




Control #4

Total Weight
Average Weight






Conclusions:
1.
How do you think the growth of the plants will differ?  Will the difference be significant?  Why or why not?

2.
Which plants grew the most?

3.
Which plants grew the least?

4.
Did the nutrients, or lack thereof, affect the plants more than you had expected?

5.
Why do you think plants require so many different nutrients?
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Bank of Questions

1.
Question:  
What is the main difference between macro and micro nutrients?


Answer:  
Macronutrients are needed in large amounts, and micronutrients are needed only in small amounts.

2.
Question:  
List the three nutrients required in the greatest quantities by plants.


Answer:  
Nitrogen, phosphorus, and potassium.

3.
Question:  
List three important micronutrients.


Answer:  
Sulfur, calcium, iron, and magnesium.

4.
Question:  
What is the difference between primary and secondary nutrients?


Answer:  
Primary nutrients are needed in very high amounts, whereas secondary nutrients are needed in large amounts, but not as much as primary nutrients.

5.
Question:  
Describe the function of nitrogen, and list the symptoms of nitrogen deficiency.


Answer:  
Promotes rapid vegetative growth and gives plants healthy green color.  Nitrogen is necessary to build proteins.



Symptoms of deficiency:  Stunted growth, pale yellow color, burning of the tips and margins of leaves starting at bottom of plant.

6.
Question:  
Describe the function of phosphorus within plants, and list the symptoms of phosphorus deficiency.


Answer:  
Stimulates early growth and root formation, hastens maturity, promotes seed production, makes plant hardy.  Phosphorus is essential for photosynthesis.



Symptoms of deficiency:  Reduced growth, especially in roots, spindly stalk, delayed maturity, purplish coloration of leaves on certain plants, dying tips of older leaves, poor fruit and seed development.

7.
Question:  
Describe the function of potassium within plants, and list the symptoms of potassium deficiency.


Answer:  
Improves the ability of the plant to resist disease and cold, aids in the production of carbohydrates.



Symptoms:  Slow growth, margins on leaves develop a scorched look on older leaves, weak stalk, shriveled seed and fruit.

8.
Question:  
Match the following nutrients with their respective scientific symbols.





A.
Sulfur

1.  Mg





B.
Potassium

2.  Ca





C.
Magnesium

3.  Fe





D.
Nitrogen

4.  S





E.
Calcium

5.  P





F.
Iron

6.  K





G.
Phosphorus

7.  N


Answer:
4

A.
Sulfur

1.  Mg



6

B.
Potassium

2.  Ca



1

C.
Magnesium

3.  Fe



7

D.
Nitrogen

4.  S



2

E.
Calcium

5.  P



3

F.
Iron

6.  K



5

G.
Phosphorus

7.  N
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