Georgia Agriculture Education Curriculum



Course:
01.431

Agriculture Crop Production and Management

Unit 3:

Cultural Practices
Lesson 1:

Physical Conditions

QCC:
343, 347, 348, 349, 351, 352, 353, 354 
Objectives: 

1.
Explain the conditions needed for plant growth.

2.
Explain the steps involved with land preparation and tillage.

3.
Discuss the use of fertilizer and other soil amenities.

4.
Analyze water management techniques.

5.
Explain the proper use of irrigation.

6.
Develop a pest control program.
Teaching Time:

8 hours
References:

Biondo, Ronald J. & Jasper S. Lee. Introduction to Plant and Soil Science and 

Technology. Interstate Publishers, Inc. Danville, IL. 1997.
Materials and Equipment:

Soil test kit












Soil test bags from extension service

Equipment brochures from equipment dealers

Samples of N-P-K and various fertilizers

Live plant

Soil samples

Irrigation brochures

Moisture meter

Pest ID set
Teaching Procedure

Introduction and Mental Set

Show students a potted plant.  Ask AWhat affects this plant and how does it grow?  light, temperature, air, humidity, water, soil, and nutrients
Discussion

1.
What are the conditions needed for plant growth?

A.
Light intensity- brightness of the light

B.
Light duration- how long there is light (summer- long days, winter-short days)

C.
Light color- those spectrums that can be used by the plant
2.
How does the weather affect plant growth?

A.
What happens to plants in cold weather?

· Freeze, or stop growing and die

B.
What happens to plants in hot weather?

· Wilt or grow too fast and die

C.
How does temperature affect a plant=s growth?

D.
What are summer and winter annuals?

E.
Freezes

· Cells expand and destroy plant tissue

F.
Too hot

· Proteins and enzymes break down.
3.
What is air? 

A.
Air consists of oxygen and carbon dioxide and plants are effected by pollutants in the air.

B.
Air contains CO2 and N needed for photosynthesis.

C.
Air contains O2 needed for respiration.
4.
What does water do for a plant? 

A.
Keeps the plant alive and carries dissolved nutrients.

B.
What happens when plants have too little or too much water?

C.
Is needed for both photosynthesis and respiration.

D.
Its minerals can only be absorbed if they are dissolved in water.

5.
What is irrigation? 

A.
Supplying water by artificial means.

B.
Irrigation is used to supplement rainfall that in turn allow the farmer to produce higher yields.

C.
Demonstrate the use of a Moisture Meter.

6.
What are the components of soil? 

A.
Sand

B.
Clay

C.
Silt

D.
Organic material

E.
Water

F.
Air

7.
What are the benefits of soil for plants?

A.
Holds it

B.
Provides nutrients

C.
Water

Show and explain the differences of different soil samples.

8.
What is tillage?

A.
Cultivating the land; changing the physical characteristics of the soil.

B.
Show various tillage tools (hoe, harrow, etc.) and explain that tillage is working of the soil to promote plant growth.

9.
Why is tilled?

A.
Remove weeds

B.
Soften soil

C.
Prepare a seeded for planting

10.
What are the drawbacks to tillage?

A.
Reduce depth of soil and productivity due to erosion.

B.
Reduces populations of beneficial animals such as earthworms.

C.
Loss of soil moisture.

D.
Costs in terms of labor, fuel and machinery costs.

11.
What is a fertilizer?

A.
Any material added to the soil to provide nutrients that will increase growth, yield or nutritional value of the plants.

B.
Three types:

· Inorganic:  originated from mineral deposits or rocks.  Some are chemically made.  Non-carbon.

· Natural organic:  plant or animal origin.  Animal manure, cotton seed meal, and dried blood are examples.

· Synthetic organic:  artificial carbon based materials.

12.
What are soil amenities?

A.
Materials added to improve the soil.

B.
Can be organic or inorganic.

C.
Organic include- compost, other soil, plants, living organisms (earth worms), bark, leaf mold, peat moss.

D.
Inorganic include- rocks, pearlite, sand, vermiculite

13.
What are common plant pests?

Insects, bacteria, fungi

14.
What is IPM?

A.
Integrated Pest Management- uses a combination of methods to control a pest with care taken to limit damage to the environment.

B.
Three primary methods:

· Biological- use a pests natural enemies to control it.

· Cultural- Choose plants that are resistant to disease and insects.  Also may include physically destroying the pest by disrupting its ability to reproduce, removal of food, and alternating the pests environment.

· Chemical- use of chemicals.  Most dangerous means of IPM.

-
Fungicide - for fungus

-
Miticide - for mites

-
Insecticide - for insects

-
Herbicide - for plants

15.
Have students identify and develop a pest control program for garden area, forest area or greenhouse.
Summary

Environmental or cultural factors play a large role in the health of a plant.  The major factors affecting plant growth are light, temperature, air, and water.  Three characteristics of light affect plant growth.  They are color, duration, and intensity.  The life processes of plants are influenced by temperature.  Life processes, such as respiration, are driven by enzymes. Plants need oxygen to conduct photosynthesis and carbon dioxide for respiration.  Plant tissues wilt if there is lack of water.  Soil provides water, minerals, and a firm media in which the roots can anchor the plant.  Pests are organisms that may cause damage or injury to plants.  Integrated pest management is a strategy that uses several methods to control pests.

Evaluation
Lab activity

Written test
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