Georgia Agriculture Education Curriculum



Course:
03.452

Forest Science II

Unit 3:
Intensive Forest Management
Lesson 4:
Fertilization

QCC:
380, 384, 385, 386, 387, 388, 400, 401, 410
Objectives: 
1.
Explain the history of fertilization for forest stands in the South.

2. Describe the two primary site resources that affect forest productivity.

3. Determine when the greatest need for nutrients occurs.

4. Explain how intensive culture may increase the need for fertilization.

5. List and compare the sources of nutrients used for forest fertilization.

6. Analyze the economic returns from forest fertilization.

Teaching Time:

4 Hours
References:

· Increase Tree Growth and Income from Forest Fertilization.  Forestry Report.  United States Forest Service R8 FR4.

· Holland, I. I. and G. L. Rolfe, Forest and Forestry. Interstate Publishers, Inc. Danville, IL. 
· http://www.forestry.state.al.us/publication/TF_publications/forest_management/forest_fertilization.htm
· http://www.bugwood.org/fertilization/
Materials and Equipment:

Graph Paper
Fertilizer
Soil Sample Bags

Foliar Sample Collection Tools and Bags 

Teaching Procedure

Introduction and Mental Set

Hold up a small amount of granular fertilizer.  Ask the students to identify what you have.  After they have identified it as fertilizer, ask them if most of the nutrients in fertilizer are found in the soil.  The answer is yes.  Why then do we need to fertilize?  Answer:  Because the soil nutrients usually are not in sufficient amounts to support high yield growth.
Discussion

1.
What are the trends in forest fertilization?  

· Research was being done on fertilization of Slash and Loblolly Pines as early as the 1940’s and 50’s.
· By 1996, forest companies were fertilizing over 600,000 acres in the southeast.
2.
What are the two common site resources that affect forest productivity?
· Drainage
· Species

· Fertilization of forest trees produces results by increasing leaf area. Leaves are the factory producing tree growth. Healthy trees with maximum leaf area produce increased diameter and associated basal area growth and increased height growth, which yields a corresponding increase in volume production. Two primary benefits can be gained from this response to forest fertilization. First, in some instances fertilization may mean the difference between having a merchantable or non-merchantable stand. This has been the primary reason behind fertilization on many phosphorous-deficient sites in the lower coastal plain. Without fertilization, trees on such sites will often never reach merchantable size. A second reason is to increase stand size, volume, and value at a greater rate than would occur without fertilization. This value increase may be gained through pure volume growth (e.g., more pulpwood with no change in product class) and/or through the increase in tree size and therefore product class (e.g., pulpwood growing to chip-n-saw; chip-n-saw growing to sawtimber)--in some instances where product class increases would not occur otherwise; in other instances producing these changes at an advanced rate. (www.forestry.state.al.us)
3.
When does the greatest need for nutrients occur or when do most fertilize?

· site preparation and planting, 
· remedial early post-plant treatments, 
· mid-rotation pre- and post-thinning treatments, and 
· pine straw maintenance.
6.
What are the most common nutrients added to soils?

A.
Nitrogen

B.
Phosphorous

C.
Potassium

7.
What is the value of adding these nutrients to the soil?

A.
Phosphorous and potassium:  increase both height and diameter growth of trees where soils are deficient.

B.
Nitrogen:  increases root growth that may lead to later increases in volume growth.


8.
What are some alternative fertilizers?

· Poultry litter

· Others?

Activities:
· Have the students take soil samples in newly planted pines that were not fertilized.  The teacher should complete the results prior to the student activity.
· Have the students take cuttings for foliar sample analysis and submit for testing.  
· Take samples from December through February 

· Collect needles from a primary lateral branch in the upper 1/3 of the crown. 

· Pull foliage (include needle fascicles or sheaths) from the first growth flush of last season. 

· Make a composite sample from 6 to 10 trees. 

· Keep samples on ice until the are sent for analysis. 

· The University of Georgia will run a standard foliar analyses N, P, K, Ca, Mg, + micro for $12.00 per sample. Private labs can also run foliar analyses.

· Conduct a class discussion and comparison of intensive forest fertilization and agriculture crop production for nutrient use and availability.

· Have the students obtain current availability and prices of fertilizers for forest use. 

· Have the students apply fertilizer based on soil or foliar test to a forest stand.

Summary

What are the factors that affect nutrient requirements?

How do you take a soil and foliar sample?

What is the value of nutrients added to the soil for trees?

Evaluation
Activity evaluation

Written test
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