Course:
01.431

Agriculture Crop Production and Management

Unit 4:

Soil Practices

Lesson 2:

Land Classification and  Use

QCC:
343, 349, 354 
Objectives: 

1.
Explain the features and uses of land.

2.
Describe land capability and list capability factors.

3.
Perform land capability classification.




Teaching Time:

4 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:

Land lab

Field trip

Soil samples for texture

Teaching Procedure

Introduction and Mental Set

Ask student why one parcel of land would sell for a higher price than another.  Also, what limits the use of a particular parcel of land?
A land classification is a group we put land in after evaluating characteristics.  There are 8 land classifications.
Discussion

1.
What is land?
Natural and artificial characteristics of an area to be used for agricultural or other purposes.
2.
What are the uses of land? 

A.
Crops, buildings, houses, streets, roads, schools, recreation, wetlands, and Forestry.

B.
Land Classes 1-4 -used primarily for the production of crops.

C.
Class 5-best suited for pasture or Forestry, usually wet or flooded parts of the year or has rock outcrops.
D.
Class 6-best suited for pasture, Forestry, wildlife habitat, watershed areas, and recreation due to the extreme slope
E.
Class 7-has severe limitations-extreme slopes, shallow, soil best suited for forestry, pasture, wildlife habitat, recreation, and watershed areas.
F.
Class 8-Unsuited for plant production-swamps or mountains-used basically for recreation
3.
Discuss the concept of cropland.  

Land used to grow crops-only classes 1-4 are classified use to grow crops.  Southern Georgia is the primary area of the state used for cropland.  Usually because of the terrain of the soil and the availability of water

4.
What are the characteristics of cropland?  

The major characteristics of cropland include: soil type, climate, topography, water, subsurface factors, and pollution-p. 138-139
5.
Tell students how each of these will affect cropland use.

A.
Soil type:  include soil texture, nutrients and internal structure all influence soil productivity

B.
Climate:  Average weather conditions over a long period of time can determine which crops and be grown and what time of year they can be effectively grown.

C.
Topography:  the form or outline of the surface of the earth.  Slope or terrain affect type of vegetation that can be grown

D.
Water supply:  the most limiting factor that affects cropland use.  Limited water greatly determines type of crop or crops that can be grown.
E.
Subsurface factors:  such as drainage, shallow rock or hardpans can adversely affect cropland.
F.
Pollution:  Land may be polluted an unsuitable for crop production though all other factors are favorable.
6.
What is land capability? 
The suitability for agriculture uses.  

A.
Define arable land and discuss with students
· Arable land is land that can be used for row crops that typically require some tillage, Arable land can be tilled and is where crop production is practiced
7.
How can land be improved? (p. 141)

A.
Irrigation

B.
Erosion control

C.
Drainage

D.
Forming

8.
Discuss the capability factors of soils.

A.
Texture; % sand, silt, clay; how it feels

B.
Drainage; how fast water moves through the soil

C.
Soil Depth; depth of topsoil

D.
Erosion; topsoil loss by wind, water

E.
Slope; rise and fall (refer to worksheet ADetermining Slope@)

F.
Runoff; water that does not soak in 

See text pp. 143-145 for detailed explanation of each above

9.
What does some of the land in our area look like?

A.
Write descriptions on board, rate the land described from best to worst
B.
Using land capability classification system pp. 145-150, classify the rated land.
10.
Activities

A.
Take students out to land lab or field trip and determine various areas of land capability classification.

B.
Review main ideas with students.  Have students complete questions and define terms for unit.
Summary
Land is used for various things.  Some land is better suited for agriculture than other areas.  We need to remember that the best land should be used for agriculture if we are to continue to be productive.

Evaluation
Fill out land evaluation card

Written test

DETERMINING SLOPE

A.  Basic Understandings

      1. To be successful in determining a land class, you must be able to determine the slope of the land.  In many cases, the land class will be determined primarily by slope.  In the FFA Land Judging Career Development Event, contestants must determine slope without the use of any instrument.  With practice, a person can accurately estimate the slope of land.

      2. Slope is defined as the angle of inclination from the horizontal.  In other words, slope is the amount of deviation from the horizontal position.                                    

      3. Slope is expressed in percent.  The slope will be determined by the number of feet of rise or fall (measured vertically) in 100 feet of horizontal distance.   
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In this example, point A and point B are 100' apart, measured horizontally. The vertical height between point A and point B is 12'.  Thus, feet of rise from point A to point B is 12'.  Likewise, the feet of fall from point B to point A is 12'.  Therefore, the slope is:

12'      100' = .12 = 12% slope.
B.  Classes of Slope

      1.  There are seven classes or categories of slope.  

      2.  Slope classes are identified by a letter and category based upon the percentage of slope.

      4. Slope classes in north Georgia differ from the classes in south Georgia.  In a Land Judging Career Development Event, the slope classes that are appropriate for the area of the state in which the event is held will be used.

      5. Slope classes are:  


SLOPE CLASS
PERCENTAGE SLOPE

NORTH GEORGIA
PERCENTAGE SLOPE
SOUTH GEORGIA

A - NEARLY LEVEL
0 - 2%
0 - 2%

B - VERY GENTLE
2 - 6%
2 - 5%

C - GENTLE
6 - 10%
5 - 8%

D - SLOPING
10 - 15%
8 - 12%

E - STRONGLY SLOPING
15 - 25%
12 - 17%

F - STEEP
25 - 60%
OVER 17%

G - VERY STEEP
OVER 60%
NOT APPLICABLE
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C.  Effect of Slope on Land Classification

      1.  When classifying land, slope will often be the factor that determines the land class.  While other soil factors will also affect the land class, the better soils are usually classified based on the slope.

      6. There is a best possible land class for each slope category:

SLOPE CATEGORY
BEST POSSIBLE

LAND CLASS

A - NEARLY LEVEL
I

B - VERY GENTLE
II

C - GENTLE
III

D - SLOPING
IV

E - STRONGLY SLOPING
VI

F - STEEP
VII

G - VERY STEEP
VII

D.  Estimating Slope

      7. When participating in the FFA Land Judging CDE, contestants must estimate the slope.  No instrument may be used to measure the slope.  With practice, a person should be able to estimate slope accurately.

      8. When estimating slope, a student must be able to visualize two lines.  Using an actual field situation and the example that follows, instruct the students on how to visualize these two lines that will help them estimate slope.
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a.  First visualize a horizontal line from the ground level at the up slope stake(slope stake B) toward the other slope stake.  Remember that the slope will be the deviation from this horizontal line.
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b.  Next, visualize a vertical line from ground level at the down slope stake                 (slope stake A) upward to the imaginary horizontal line.
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c.  The slope for the field will be the length of the vertical line.
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      9.  A demonstration such as the one that follows may help students visualize slope estimation.  The following equipment is needed for this demonstration:

-Two slope stakes 100 feet apart

-Piece of heavy string (twine) at least 100 feet long

-Line level

-10' length of 1-1/2" PVC pipe.  The pipe should be marked in one foot increments.  The pipe should be also painted different colors to      represent the different slope classes.  (0 - 2' should be painted a color, 2' - 6' should be a different color, 6' - 10' should be another color)

Set up the demonstration as follows.
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a.  Attach one end of the string to the bottom of the upper slope stake (slope        stake B) so that the string will be at ground level.

       
b.  Attach the line level to the string.

c.  Have someone hold the PVC pipe at the lower slope stake (slope stake A).

d.  Hold the loose end of the string against the PVC pipe.  Move string up or                   
down until the line level indicates that it is level.

e.  Read the number of feet on the PVC pipe which will be the slope.  

f.   Point out the slope class (A, B, or C) as indicated by the painted area on    
    
 the PVC pipe where the string is located.

      10. As the demonstration on slope estimation is conducted, point out to the students that they must be able to visualize the string and the measurement up to the string.  It should help the students in estimating the measurement to be able to accurately estimate a vertical measurement such as 3 feet, 5 feet, or 6 feet.  They should practice estimating the measurement  that they will work with.  When they can accurately estimate this measurement, they can more accurately determine how many 3' or 5' measurements there are from the base of lower slope stake up to the imaginary horizontal line.

E.  Measuring Slope

      11. Even though students will not be able to use any instrument to measure slope, obviously the teacher must be able to accurately measure the slope when teaching slope estimation.

      12. When properly used, a transit or farm level and surveyor rod will be the most accurate method of measuring slope.  However, more time is required in measuring slope in this manner because of the time required to set up the instrument each time the instrument is moved.  It is recommended that instruction be given in the use of transits and/or levels since this also helps to give a better understanding of slope and differences in elevation.  Refer to following pages.

      13. A clinometer can also be used to measure slope.  Clinometers are often used to measure tree heights.  Therefore, many agricultural education departments will have one or more of these instruments.  
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a.  There are a number of different versions of 

                clinometers available.  The clinometer will                                  have two different scales.  One scale is a 

                percent scale.  The other scale is usually a 

                topographic or degree scale.  Clinometers 

                differ as to which scale is on the right and 

                which scale is on the left.  When using the             

                clinometer to determine slope, be sure to 

                use the percent scale.  If you are not sure 

                which scale is the percent scale, tilt the 

                clinometer until you can see the end of the 

                scale.  The percent scale is usually indicated

                at the end of the scale.  On some clinometers, 

                the percent scale is also indicated near the 

                A0" mark.

b.  How to hold and read a clinometer

     (1) When reading the percent scale, position yourself 100 feet from the                           

target.

     (2) Keep both eyes open when using the clinometer.

     (3) Use one eye to look through the lens at the scale while the other eye                         

sights along the clinometer housing.

     (4) An optical illusion is created and the horizontal sighting line inside the                       

clinometer appears to project outside the housing.

     (5) Place this sighting line on the target and read the scale.     

c.  There are several methods that can be used to measure slope with a                         

clinometer.  The method described is only one such method.

(1) A target is needed 100' away to take a reading.  An easy way to make a target is 

to mark a rod or pipe or similar object at your eye level.  To do this, stand on a 

level surface and have someone hold a rod or pipe near you.  The rod or pipe 


should be held plumb.  Look through the lens of the  clinometer and sight on the 
A0@ mark.  The sighting line should appear to be on the outside of the clinometer.  
Have the person holding the target move his/her finger up or down on the target until 
the finger lines up with the A0" mark in the clinometer.  Mark this point on the rod or 
pipe with tape or in some other way so that you can see the mark from 100 feet apart. 
 Use the marked rod or pipe as the target when measuring slope.


(2) To measure slope, measure 100 feet either up slope or down slope. Since you have 
a target that is eye level, it will make no difference which way the slope is measured.  
Have someone hold the target plumb at the 100' mark.  Align the sighting mark in the 
clinometer with the mark that is on target.  Read the percent scale.  The reading that you 
get will be the slope.
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      14. Another method of measuring slope is the 100 inch board method.  This method is fairly accurate if the slope is uniform. 
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1. It is imporctant that the tripod is sel up firmly.
Make sure that the tripod points are well into the
ground. Oa a paved surface, be sure the poinfs hold
securely. Check the tripad lens and sce that they are
fastened s(-cut*t.ly to the tripod head. The legs should
have about a 34 foot spread, positivned so that the
top of the tripod head appears to be level

2. Careful'y place the instrument on the tripod
and fasten sccuraly. With instruments 8007 and 8025,
the leveling scrows maust be turned up fur erough
into the head so that the center serew can be tight-
encd firmly to the instiuraent. The leveling screws
are backed out to firmly hold the instrument to the
tripod. With instruments with a screw type Lase such
as the 8114 and 8300, the Lase is screwed firmly onto
the triped.

3. If it is necessary to move the instrument over
a direct point, this must be done before final leveling.

4. Leveling is the most impeitant oncration in
preparing to use the instruient. No roading taken,
nor operation performed with the instrument, can be
accurite or dependable unless the instrument is level
throughout the comapivte overation. When using
transit instruments 8007 amd 8200, be sure that the
telescope is locked securely into the level position.

Line up the telescope so that it is directly over one
pair of opposite leveu".g screws. Bring the bubbie to
the center of the vial by means of the leveling screws
over which the telescope was set.
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Figure 5 Adjusting the Leveling Screws

Grasp these 2 leveling screws with the thumb and
forefinzer of each hand, and turn both screws at the
same time by moving the two thumbs toward each
other or away from each other as shown on (figure 5).
When the hubble is centerod, rotate the telescope 90°
to be ovor the second pair of leveling screws, and
repeat the leveling operation as was done to the first
pair. You wili note that movinz the thumbs towards
each other moves the bubble in the vial to the right,
and moving the thumhs away from each other, move
tie bubble toward the loft (figure G). When the
leveling is completed, it should be pocsible to turn
the telea\,ope to any position in azimuth without any
change in the position of the bubble. The leveling
screws must not be ioose. but must not be too tight
as this may injure the instrument.
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SCREWS TURN IN -
TELESCOPE AND
J R CIRCLE TIP LEFT,

—~ BUBBLE MOVES RIGHT

TELESCOPE LEVEL £>
BUBBLE CENTERED

Figuce G

oo B R

|

d BOTH LEVELING
SCREWS TURN OUT -
TELESCOPE AND
CIRCLL TIP RIGHT,
BUERLE MOVES LEFT

Finding out the difference of grade betwecn several
points is called leveling. To do this: Set the instru-
ment about midway between the two points whose
difference of grade is to be determined and level the
instrument, as exnlamed on the preceding page. Hold
the rod “straizht up™ at one of the two points (called
stations) and read it through the telescope where the
horizontal crosshair scems to cut the graduations on
the rod. Noting this reading, take the rod and place
it “straight up” over the other station. Then, without
disturbing the instrument in its position, swing the
telescope clear around to sight the rod and note the
reading. The diffcrence between the two readings
will tell how much one station is above or below the
other. Example:

'Figure 9

M is the instrument, placed about midway between
the two points whose grades are to be determined.
At station X, the rod rcads 4 feet, 2 inches; at
staticn Y, it rcuds 2 feet, 8 inches. Siation X is
then 1 foot, 6 inches below station Y—the figure you
get when you subtract the lower level frem the higher.

tations, in surveying, are generally indicated hy
stakes. In sighiting several stations on a linz, the
sights taken in the direction in which the survey
proceeds are called fore-stations, those in the other
direction are caliad backstations. Long lines are
leveled in sections. Figure 10 shows the successive
locations of the instrurment.

Mark down the rise or fall for each station and
the total difierence for the ertire surveyv is found
by subiracting all rises from all falls, or the other
way around, a rise being indicated by “plus” and
a fall by “minus.” For this illustration, the rotes
would read:

Back stztion L, 54"
Fore stztion M, 327 plus 2'2”

Back station M, 4'8%"

Fore station N, 211" plus 1'9v,”
Back station N, 53"

Fore station O, 57" minus 4

Total: minus 4", plus 3'11%"”
Deducting the fall (minus) from the rise (plus):

Rise, 1w
Fall. ) 4
Difference R

that is, a rise of 3 feet 732 inches for station O,
abov= station L.

For leveling buildings, girders, beams, bridges,
etc., use the instrument without the tripod. Proceed
the same way as when the level is used with the
tripod. The wall, rock, post, etc., which in this case
acts as a support {or the level must be approximately
level so that any deviations shall be within the range
of correction of the leveling screws.




Figure 21-4:   Determining Per Cent of Slope.  The yardstick shows the distance between the bottom of the leveled, woo inch board and the ground.  This vertical distance in inches is equal to the slope of the ground in per cent

F.  Adjustments to Slope When Measurement is Not Made at 100 Feet

      15. Remember that slope is expressed in percent and is determined by the number of vertical feet rise or fall in 100 feet of horizontal distance.     

      16. In the FFA Land Judging CDE, the slope stakes are usually set 100 feet apart.  However, sometimes the slope stakes may be some distance other than 100 feet apart.  If the slope stakes are not set 100 feet apart, the distance will be included on the assumption card, or the field monitor will tell contestants the distance between the stakes.

      17. If the slope stakes are not 100 feet apart, adjustments must be made in the vertical difference between the stakes.  If the slope stakes are not 100 feet apart, determine the slope by dividing the vertical distance by the distance between the slope stakes.  Explanation:

   

a. Slope is expressed as a percentage.

      

b. If the vertical rise or fall is 12 feet in 100 horizontal feet, the slope         will be   12   100 = .12 = 12%.

c. If the vertical rise or fall is 12 feet in 50 horizontal feet, the slope                                
will be    12   50 = .24 = 24%.

d. If the vertical rise or fall is 12 feet in 75 horizontal feet, the slope                               
 will be     12   75 = .16 = 16%.

SPECIAL NOTE:

If a clinometer is used to measure the slope using the method described, 
do not make an adjustment to the slope reading if the slope is measured at a distance other than 100 feet.  While it is best to use the clinometer at a distance of 100 feet to compensate for any variations in the slope, it can be used at other distances to read the slope, and the reading will be the same (if the slope is uniform).  If the method described is used to measure slope with a clinometer, the reading that you get will be percentage, not feet.  Therefore, no adjustment to the reading is needed.  

You can convert the percentage to feet by multiplying the percentage by the number of feet that you are standing from the target.  Example:

 
     The percentage reading at 100' is 8%.  Vertical measurement in feet =

     .08 x 100' = 8 feet.

     The percentage reading at 50' is 8%.  Vertical measurement in feet =

     .08 x 50' = 4 feet.
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Reading regular target to 1000th
of a foot on low (fully collapsed)
rod. Micrometer target offers
same reading capability except
with faster and easier setting
(micro wheel) control. Vernier
setting shows reading of 5.057°'
on rod.
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