Course:
01.431

Agriculture Crop Production and Management

Unit 3:

Cultural Practices
Lesson 3:

Planting 

QCC:
343, 347, 348, 349, 353 

Objectives: 

1.
Explain planting methods based on crop type and conditions.

2.
Estimate row spacing, plant spacing and planting depth for crops based on seed size and environmental conditions.
Teaching Time:

4 hours
References:

Lee, Jasper S. Introduction to World Agriscience and Technology. Interstate Publishers, Inc. Danville, IL. 1997.  ISBN 0-8134-3000-3.
Materials and Equipment:

Samples of crop plant

Seeds

Pictures of growing crops (agricultural magazines)

Extension service bulletins on local crops

Planting equipment brochures/video (dealer)
Coconut
Straight pin

Teaching Procedure
Introduction and Mental Set

Ask students if they know the most common types of crops.

Grain crops

Sugar and oil crops

Fiber crops

Forage crops

Vegetable, fruit, and nut crops

Ornamental crops

Forestry crops

Ask students to think about the biggest seed they have ever seen and to think about the smallest seed they have ever seen.  Let the students compete for a small prize (candy bar) by discussing and figuring out who can name the largest and smallest seed.  (For example: biggest - Coconut; smallest - Begonia) Pull a coconut from bag.  Hold the coconut in one hand and a straight pin in the other.  Explain that a begonia seed will barely fit on the end of the pin.  (You can tell your students that there is a seed on the end of the pin.)
Ask the students if they think each type is planted the same way.  The answer is NO!  Each group type is planted, spaced, and cared of in different ways.
Discussion

1.
What do you think is necessary for seed germination?

You basically need only 3 conditions:

A.
Proper moisture

B.
Sufficient oxygen

C.
Correct temperature
2.
Activity- Rag Doll Test

Roll out four sheets of paper towels and fold it so you have two layers.  

Place the folded paper towel on a sheet of wax paper the same length.  One half inch from the edge place a row of ten corn seeds or bean seeds.  Roll the paper towel and wax paper one round to envelope the seeds.  Place another row along the bottom of the rolled up row and roll the towel and wax paper another round to cover that row.  Repeat until you have two rolls of seeds (100 seeds total).  

Completely roll up the towels and wax paper, twist each end and place a rubber band on each end.  

Saturate the towels and place the roll in a plastic Zip Lock bag (large).  Do this three times to have three different bags.  Place one in a cabinet, one in a refrigerator, and one in the classroom.  Come back and check the bags in three or four days and unroll the towels.  The seeds should have germinated.  Check to see which conditions the seeds needed in order to germinate the quickest.  Compare and contrast the conditions all bags did and did not have.

3.
Seed need several things in order to germinate.

A.
The seed absorbs water and begins to swell.

B.
The stored food in the seed begins to be digested.

C.
The digested foods are translocated to the embryo.

D.
The embryo begins growth and breaks the seed coat.

E.
Roots begin to develop which anchor the plant.

F.
Green leaves are produced by the plant.

4.
Along with conditions necessary for seed germination, problems also may rise with germination.  Ask the students if they know what these problems are or could be?  Here are the answers:

A.
Improper moisture conditions

B.
Germinating medium without desirable properties

C.
Unsterilized or unclean germinating medium

D.
Improper germinating temperatures

E.
Seeds covered too deeply

F.
Improper light conditions

G.
Ant and mice troubles

5.
Ask students to describe a proper seed bed.  Display 2 pots of soil. One pot should contain compacted soil, the other one should contain (loose) soil.  Using the compacted soil show the students the difficulty that you have trying to stick your finger in it.  Using the friable soil your finger should sink in the pot and a hole should remain where your finger had been pushed into the soil.  Ask the students which soil is the best?  Why?


6.
Can the soil be too loose?  Yes, why?

The roots can dry out and allow too much oxygen in the soil.

Here are a few characteristics of good soil:

A.
Moist, fertile soil

B.
Free of weeds and debris

C.
Loose and friable

D.
Good structure - grains stick together - not like dry beach sand

E.
Lots of organic matter

7.
Here are a few characteristics of good soil.

Display and discuss transparency 3.3.1.

A.
Moist, fertile soil

B.
Free of weeds and debris

C.
Loose and friable

D.
Good structure- grains stick together- not like dry beach sand

E.
Lots of organic matter

8.
Ask the students to determine the correct time to plant seeds?

It depends on the crop.

9.
Explain cool and warm season plants.  Ask the students to give examples.

A.
Cool Season


Warm Season

Cabbage


Corn

Lettuce


Cotton

B.
Cool season plants are planted from fall through winter.

C.
Warm season plants are planted from spring through summer.

D.
Trees, shrubs and other perennials are planted during the dormant season.

10.
How to plant seeds the correct way?

A.
Ask the students to give you some guidelines for planting seeds.  Here are some correct guideline the students= answers should follow:

· Plant only in a well prepared bed.

· Make sure seeds are in contact with moist soil.

· Be sure the seeds are in firm ground after you plant them.

· Be sure to have the seeds spaced properly according to the individual crop planted.  Use the attached sheet for finding how many seeds per acre for corn.

· Only use the medium flat grade seed of corn for figuring in the table.

· Ask the students why we want to be sure to have the right spacing for the seeds.

· The answer is so that the plants will not be crowded.  If the sunlight hits the soil and nothing is planted, both land and energy is wasted.  The leaves should touch just enough to keep the sun from reaching the soil after the seeds have germinated.

B.
Depth plays a very important role in planting a seed.  Ask the students what happens when a seed is planted too deep.  The answer is if the seed is too deep, it will probably not germinate or it will germinate but never make it to the soil surface. 

A rule of thumb is the seed needs to be planted 1 2 - 2 times the thickness of the seed.  

11.
Activity

A.
Display a lima bean seed and ask the students how deep it should be planted.

B.
Display the pin with the begonia seed on it and ask the students how deep they think this seed needs to be planted. 

C.
When planting begonia seeds and other tiny seeds these seeds are not covered when planted.  These seeds are sowed on top of the soil because if covered, the smallest soil particle is like a big bolder to a seed the size of the begonia and other tiny seeds.

D.
Be sure to plant seeds in the proper sun exposure.

-Examples-
Corn - full sun

        
Some flower types- shade

-Most crops are planted in full sun.

12.
Equipment

Ask the students what kind of equipment is important in planting seeds.  Here are some examples of the types of equipment.

· Broadcast spreaders- You can demonstrate a grass seed spreader since they are easier to handle.

· Planter plates- Use small garden push type seed plates and show the students how they can be calibrated.

· Be sure to always follow the manufacturer=s instructions.

13.
Transplanting of certain crops is more efficient for the producer.  A.
Ask the students, AWhat are some plants that are mostly grown by transplants?@  Here are some examples.

· Tomatoes

· Flowers

· Shrubs

· Pine trees

B.
Why?  These transplants not only help you get a head start on your gardening.  Vegetable transplants are started in the spring to ensure production in the summer months.  It also helps to prevent some weeds from germinating or growing.

14.
Activity

Have the students transplant plants in the school greenhouse, school garden, school nursery or school forest.  Let the students see the effects of transplants.  

Plant some seeds of the same kind as the transplants and see which grows and produces more.  

Summary
Seeds are planted based on the type of crop and local conditions.  Seeds may be placed in the field by planters, drills or spreaders.  Plants may be placed in the field with transplanters.  Reinforce locally used methods of planting. *Future study of planting will be done as individual crops are covered.

Evaluation
Written test

3.3.1

What Does a Soil Do for Plants?
· 
Support

· 
Moisture

· 
Oxygen

· 
Nutrients

3.3.2

Ask students what crops are planted by the listed means?

Examples

Seed


Transplants


Pieces of Root


Nodes on Stalk


3.3.3

Plants Per Acre At Various Row Width And Spacing
Distance Between Plants In Drilling
Width
6
8
9
12
15

36"
29040
21780
19360
14520
11616

38"
27482
20842
18341
13756
11005

40"
26241
19287
17444
13081
10471

Seed Grade
Approximate Number of Seeds Per Pound

Large Flat
1300

Medium Flat
1600

Large Round
1200

Medium Round
1500

3.3.4

Crop Type
Example of Crops
When to Plant
Planting Methods (Row Spacing, Planting Depth)

Grains
Wheat, rice, oats, barley, rye, grain sorghum
Fall
Seeds planted about 6" apart.

Corn
Sweet corn, etc.
Spring/ Summer
Seeds are planted in rows with a seed drill with spacings about 20" to 40" apart.  Seeds are planted at a depth of about 1" to 2" deep.

Sugar & Oil
Sugar Cane, Sugar Beets, Cottonseed, Sunflowers, peanuts, safflower
Spring/Summer
Cut stalk into sections measuring 18" to 36".  Put sections end to end in a furrow and cover it with 2" to 3" deep.

Soybean
Soybean
Summer
Seeds are planted 1.5" to 2" deep in rows.

Fiber
Cotton
Late Spring/ Summer
The land for cotton had to be prepared carefully by chopping down stalks of previous year, by plowing, disking, and harrowing.  Planted with a high speed, multiple-row planter.  Seed are delinted and planted in raised rows spaced 30" to 36" apart and about 2" deep.  Sometimes a skip row planting technique is used.  This is where two to four rows are planted and then the next two to four rows are skipped.

Forage & Turf
Grasses, Hay, Silage
Spring/ Summer
You can reseed by broadcasting the seed over already sodded land, you can sprig your grass by adding sprigs of new grass to your old lawn to rejuvenate it.

Vegetable, Fruit, Nut
Veg - Lettuce, Cabbage, Broccoli, Onions, Potatoes; Fruits - Apples, Oranges, Pears; Nuts - Pecan, Almond, Coconut
Most Crops like cooler weather- There are few that like warmer temperatures.  Check on the crop that you are planting.
Most Crops of this type are planted by transplants.  You do need loose well drained loam soil with three to five organic matter content.

Ornamental
Flowers, Shrubs, Small trees
Most trees and shrubs should be planted in the dormant season.  Flowers planted depending on the season plant they are, annual or perennial.
Most of these type plants are also grown in a nursery setting and transplanted at the proper time of year.  Check with your local County Extension agent on further detail.

Forestry
Pine trees, Eastern Redbud, Black Walnut, Oaks, Flowering Dogwood
Planted in the late fall and early winter.  Always plant in the dormant stage.
These trees are reproduced by using seeds, sprouts, and suckers.  Seeds are used a lot but transplants are becoming more popular.  A hole should be dug 1 to 2 times the tree root mass.  Add organic matter to ensure nutrients are there.  Never plant above the original soil line.  Always provide a newly planted tree with plenty of water.

3.3.5
Crop Type
Examples of Crops
When to Plant
Planting Methods (Row Spacing, Planting Depth)

Grains




Corn




Sugar & Oil




Soybean




Fiber




Forage & Turf




Vegetable, Fruit, Nut




Ornamental




Forestry
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