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INTRODUCTION ° .

Purpqge and QPjectives.,

Backggbund and Rationale

, Effective use of land requires knowledge of its characteris-
* tics and the purposes' for which it can best be utilized. Proper
classification and use of land is essential for efficient produc-
tion and for conservation. Likewise, knowledge of -vays land can
be suitably classified is a major factor in determining the

profit or loss associated with operation of an agricultural unit. -

Research continually provides new information about better
means of land classification and utilization. Widespread aware-
ness of that information can help the nation use and conserve
its land and increase the incomes of farmers. Agricultural

- teachers  have an obligation to help youth and adults acquire and
utilize that information. B v

;s

-

s

For the above reasons this phase of.Project ERD-257-65 work
has a two-fold objective. The .first is to develop an experimental
unit of programmed instruction materials designed to help youth

and adults acquire and use knowledge of land-judging principles .
and procedures. A rzlated objective is to stimulate experimental
use of the materials by involving teachers in their development'

and in experimental use. ‘ \ '

_These programmed materials are conceived as components of -
more complete instructional systems that will include reading:
waterials, films, graphics, models, and land-judging practice.

These materials are designed to familiarize students with
facts about: . ' ‘

Soil amendment to correct acid soiliconditions. o

' v

» .

i

&

Why land is classified.
How land -is classified.
Land classes.
Factors of classification.
Effect of pH on plant growth. N :
Chemical elements necessary for plant growth:

Sources of air, water, and soil. :

. Major and minor elements.
Primary plant foods.
. Secondary plant foods. ; ‘ .

Functions of nitrogen, phosphorus, and potash for growth,,
maturity, disease resistance. o




o ’ , (-' ‘a; | ‘ : | #&9'
| Functions of "earrier" materials. ‘
Affect of soil types on fertilizer utilization.

Chemical soil tests. -~ ‘ Vo
‘ Soil testing. - Lf
The plant processes: : ‘ o
Photosynthesis. ‘
Transpiration.
Respiration.

, Physical texture and structure.
<. Chemical fertility. Lo ‘
' * Barnyard manure. . , i
, Green manure crops. : /
Commercial. fertilizer labeling. -
Crop rotation.
The nitrogen cycle. .
The solubility of nitrogen. .
‘The carbon-nitrogen ratio.

Rélat?d Research

Y

: The methodology of teaching through programmed instruction
' is based upon the-principals of stimulus-response psychology. %
Skinner (5) has researched and written extensively in tRis area.
Smith and Moore (6) hate compiled numerous papers which describe
much of the leading\vesgarch‘in programmed learning. g
One valuable feature of programmed instruction is its defini- -
tion of objectives in behavioral terms. Mager (3) has deliniated ‘ A
the adventidges of this technique." Schramm (u4), Glazer (2), and
others have found that programmed learning materials serve to
individualize instruction. They point out that programmed instruc-
tion (a) can enlarge opportunity for self-pacing, (b) increase
the frequency of meaningful student responses, and. (c¢) facilitate
student feedback.

. Although programmed instruction may stand alone, it also
"can be an integral part of instructional systems, DeCecco (1) .
has compiled research which helps define the unique contributjon
programmed instruction can make to instructional systems.

A study by Menzel and{fatz (8) indicates the extent to which '
in medicine professional leaders influence adoption of innovations.

Studies by Lewin and Sherif indicate the importance of
involving participants in discussion of innovations to be adopted (9).

. - © Christianson's (f) repogt to the National Seminar on Agricul-
L tural Education regarding a ption of educational innovations by .
.- . ' _ . 4 o

, .
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Ohio teachers, found that "the more innovaiiVe the experienced

teacher was, the greater the degree of opinion leadership which ,1 ro -
she was likely to hold." :

. . N » . 3
~Thesixteen—agricultural*teachers invslved in development ' ~
of these materials and presently assisting with their experimental- d
use represent educational-leaders. It is assumed that their - -
participation will speed adoption. ‘ ; '

¥

METHOD

~

4

LR ]

The content of this was derived from analysié of'facts )
tresented in publications listed in items 10 t0112kin~the
REFERENCES section of this report.. s o

~ a . ) . y '. ) ‘ ’ ?
° _Pre-fest and post-test instruments$ were designed.

* The materials were pilot tested in eight schools and revised.
They are presently being used experimentally and further evaluated
, in sixteen schools.  Experimental teachers were oriented to the
+ . use of programmed materials and made experimental plans at a 1966 "\
' summer workshop conducted as part of the annual Washington Voca- '
tiondl Agriculture Teachers' Confegence. ‘

’

: ' Each experimental teacher sends evaluation results to the
e Project Coordinator along with pre-test and post-test results.

This data will be analyzed and used to further revise the program-
med materials. :

3

’ "o

3 L]
*

. RESULTS

-

I The experimental programmed instruct;oﬂ materials are
. reproduced in Appendix A. "

AN

DISCUSSION

Development and use of programmed learning devices are still -
in experimental stages. The autlor is aware that imfiediate. .
response to verbal symbols constitutes only one dimension of- -
learning. He views the pzj(qgramed materials reported here as
‘experimental and as only one component of more adequate instryc
tional systems.




\

. .

: However', as- previously noted, involvement of Vocational
Agriculture teachers "in this Project has stimulated substantial
amounts of analytical work and ingerest in experimentation. Both
the author and the teachers involved in the Project wereé. required
to reassess cognitive and behavioral objectives. They also
made a fresh appraisal of just what knowledges are most essential
for effective land-judging practices. ' N

: o ! .
Of equal importance, this effort has aroused interest in
development of programmed materials in other areas and in develop-
ment of more comprehensxve systems' of “instruction.

¢

’

CONCLUSIONS

/
A

Evﬁdence of the instructional values of these programmed .
materials is not yeat ‘available. ,However, evidence derived from -
‘observation of the thought and energy expanded by cooperating
teachers indicates that involvement in this type of developmental
and experimental enterprise evokes substantial amounts of:teacher

- interest in analytical assessment of objectives and procéﬁures.
That evidence implies that continuation and expansion of similar
effort is likely té speed development of modernized curricula
and more effectlve instructlonal materials.

s

Consequently, we recommend that such effort be expanded
-and that. such work be conceived and pursued-as a possible start-
ing point fon development of comprehens1ve 1nstrUctlonal systems.

2. .
» »

SUMMARY e,
ﬁ’é,wa i “&

%
Principles and facts requisite’.for effegslvo land ClaSSIfl-
cation and plant nutrltl‘P practlces were idefitified ?y examlna-
tion of recent scientific reports. Utilizing thats in ormatxon,‘
the author involved sixteen Vocational \grxculture?teachers in
development and experimental use of this Unit of programmed
"~learning materials. The teachers are presently -(1966-67)

\\ engaged in experimental use of the materials. FEwidence of
instructional results is not yet avaidable. There is substantial
evidence that teather involvement has activated -analytical
assessment of objectives and 1nterest in innovat1vé 1nstruct1on.
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This i3 a "Plant Nutrition" programmed instruction unit designed to
provide an imyroduction to "Soil Fertility" or ™Plant Nutrition.", This
program includes the following knowledges:

’

Sources of air, water and soil. ,

R N
b/ Major and minor elements.
? .
‘c. Primary plant foods.
: ~

' d.

-Secondary plant foods.

- . ’ ’ c
2. Functions of nitrogen, phosphorus, and potash for gggwth and maturity
.. - of plants and resistance to disease. , '
3. The soil amendment to coprect acid soil conditions.
. 4 . . -
. \ %
u, The function of the "carrier" material in commercial fertilizers.

.

5. The soil type and its affect on fertilixer utilization by crops. gﬁ% )
6. The importance of chemical soil tests to establish fertilizer needs.

7. The importance of field testing the rates of ferfilizqﬁé recommended
by the chemical soil test results.

. [ {
8. The plant protesses; photosynthesis, transpiqation{and respiration.

*

9. The physical texture and structure and chemical fertility of soils .
‘as these two factors limit or promote plant growth. . W B

.
T

' 4. 4

10. Barnyard manure as a source of nutrients to the soil..

v 3
117 ‘Green manure crops. - : - T, , E:
~ 12, Commercial -fertilizer labeling. ’ * ) g
13. The purposes of crop rotation. s ' < °
"I4, The nitrogen:cycle. > .7 ’ ;
1 : S >
15, The solubility of nitrogen. ’ SN : ‘
< 16, The ca’rbbn-nftrogeg ratio. o ’ oo ' e .
- > . _
o . ‘ :? . -
’ : () % , ’
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o , kY
. ‘s A-l
» C ‘) . ) 2 :
L 'y . A
4
[X . N -

’ ' "3 ' P!

~:'_ “ . ~.I' v TILAN > \ M v < ) v Ty e e . “’ * ‘ ) . Mc

. . .
O e

Y »
I I e T o T v G v SRy S o




N

<
’

PLANT NUTRIYION .

-

Name

e

g

PRE-TEST

Underline the Coryect Answer

1. Water and air furnish three elementﬁijt plant growth. They

a.
b.
c.
d.
e.
f.

g

Manganese
Phosphoric acid
carbon
oxygen
‘copper
zinc
hydrogen

-

available to plants through these bacteria.

a.
b.
c.
d.
e.

. Oxygen

Nitrogen
Carbon-
Calcium

'Phosphorus

3. Which three are kﬁown as primary plant foods?

’

‘

-

v

w

is taken from the air by certain“groﬁﬁs of bacteria. It is

-~
—ecrrinm
,

a. carbon : .

b. zinc

c. nitrogen . , - —

d. phosphoric acid c d

e. iron, + L

j’ fo , potash v . : -‘\\.zs.“ s 7

4, The ﬁrarer elements" inglude , . ~, . molyb;
' demum, cqpper, manganese. . . . )

a.’” zinc

b. magnesium ,

¢. boron '

d. iren ¢

e. nitrogen ' §

r\' , ]
5. functions to increase growth and slow up maturity. N
] . .

a. Phosphorus :

b. Calcium-. .

c. Nitrogen

d. Oxygen “ i .

’ . . ¢ e/ o .
6. hastens maturity of crops. - - - ‘
0 P . . o,

a. Nitrogen ‘

b, Sulphur . . .

c. Potash : | .

d. Phosphoric acid , ¢ ~ -

’ - A-2 X (
. ™~
’ -\ -‘¢) ~

......
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Name

~

appears to aid plants in resisting certain diseases.

a~—Phosphorus
b. Gypsum
c. Nitrogen
.+ d. Potash ¥
e. Phosphoric acid

The term  is ued to indicate the material in which the plant
nutrient is found (commercial .fertilizers).

a. dryer

b. carrier
‘¢. host

d. conveyer

Lime does not furnish nitrogen, phosphoric acid or potash and is therefore
classified as a

a. carrier

b. "helper"
¢c. fertilizer
d. amendment

Soil acidfty is measured as

a. tilth .
b. friability
C. Ssourness
d. sweetness
e. oH

3 is the process resulting in productionegf/;agtohydrates.
a. Transp£>5f§33" 2 ’ a \\ LTI

- b. Photosynthesis - ‘ \ ;

¢. Respiration
d. Transportagtion

is the process of absorption of water by root hairs, move-
ment up through the stems, to the leaves. The remainder of the water is
lost by evapération through the stomata.

a.  Perspiration
b. -Photosynthesis
¢. Respiration
d. Transportation ‘ _ > \

I is a destructive prqcess by which food is destroyed, uith
a consequent release of energy, intake of oxygen, and outgo of carbon
dioxide and water. "

L4

a.. Respiration

b. 'Exhalation

c. Transpiration
d. Photosynthesie
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photosynthesis

21. Some knowledge of plant processes are important to

. drates.

the growth and nutrition of crops.

combine carbon dioxide and water in the presence

Photosynthesis is the process by which green plants
of sunlight, to form carbohydrates. (?éi,

results in formation of carbohy-

22.

rid

Plants need a certain amount of water in carrying
on their physiological processes. However, only °
a small parcentage of the water that is absorbed
by the root hairs and passes upward to the leaves
is Used in these processes. The reminder evapor-
ates through the stomata as water vapor. This
process. is called transpiration.

v .

1

“

Respiration

23,

Respiration unlike photosynthesis, which is

limited to certain cell$s in the leaves, takes

place in every living cell. Respiration is a
destructive process by which food is' destroyed

with a cdggequent release of energy intake of ~
oxygen and outgo of carbon dioxide and water.

R results in release of carbon
dioxide and water. '

\
SN .

Transpiration

Respiration

24,

by the root hairs, and movement up through the

- -

N is the process of absorption of water

stens, to the leaves.
is the process involving.release of

energy, intake of oxygen and outgo of carbon
dioxide and water. .
!

L

Physical texture

Chemical fer-
tility

25.

Two soil characteristics equally important as -~
limitations to plant growth apre the physical
texture and structure of the-soil and the chem1cai
fertility of the:sdoil. \

. and - . are important soil
characteristlcs to plant growth o

el ~ L)
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INFORMATION PANEL

This is a programmed instruction unit for "Plant Nutrition." You will
find it relatively.easy to answer the questions in each "frame." This
v method of instruction will aid you to master the objectives listed if you
apply yourself to the material.

You are provided with a program and a combination answer sheet and mask
to cover the answers.
T
* 1. Place the mask (answer sheet) over the answer in a way that exposes .
one question (frame) at a time.

2. Write your answer on the answer sheet.

3. Move the answer sheet down to expose the next frame and answer to
the previous frame.

4. Should your answer be wrong, write the correct answer above or
along side--do not evase your incorrect answer.
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|
|
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|
|
Plant Nutrition '
|
If you have not ‘
read the informa- ,
tion panel, do so ' '
now, then proceed !
to frame 1. = - - - - - - - s e -t et m e st e e .- -
Name
1. 9. 16.
2. 17.
¢
18.
! 19.
3. 10.
4. 20. @
5. A, &\
22, -- .
23.
6. ~ e 24,
11.
25.
7. 12.
13. 26. -~
14, 27.
8. 15.
28.
29. (1)
(2) ¢
®»
, 300 -
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Plant Nutrition

Continued
Name
3l. 40.
41.
42.
32.
43.
hy,
33, -- he.
U, -- 46.
35, -- b7. _
36. Wg, -
37. -- 49,
38. 50. :
39. @ 51. --
52.
53, --

B S S I Y Y VoY

Zinc
Sulfur

Molybdenum

Magnesium

h2.

Manganese

crop residue, green
maaures, commercial
fertilizer, ammonium
and nitrate salts
by percipitation

crop removal, drain-
age, erosion, gas-
eous losses, unavail
able forms




carbon
hydrogen
oxygen

Fourteen elements have bheen recognized as being
necessary for plant growth. Three from air and
water are carbon, hydrogen, and oxygen. These
elements account for over 90 pér cent of the
total weight of the plant.

The thr‘;a" elements furnished by air and water are
’ . and .

i

carbon
hydrogen
oxygen

2. The atmosphere provides c s h
and 0 to plants.

nitrogen

3. Nitrogen is taken from the air by certain groups
of bacteria. The nitrogen assimilated by these
organisms undergoes a change before it is used
by higher plants. Certain groups of bacteria
remove from the air.

4. The bacteria taking nitrogen from the air may be

associated with most, if not all, leguminous
plants are nitrogen-fixing plants.

nitrogen Non-legunes do not fix .

' 5. The nitrogen which is taken from the aip by bacteria
is combined in the soil to make soluble compounds
before it can ordinarily be used by higher plants.

oxygen Therefore, it is ordinarily stated that 7 elements
hydrogen come from the soil, and 3 from ain and watnr.
carbon
The three from air and water (other than nitrogen)
are » , and .
A-8
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6. Twelve elements are provided by the soil. Nitro en,
phosphoric acid, ahd potash are known as "primary
N plant foods™ and are needed by plants in relatively.
nitrogen large amounts-and have long been recognized as
phosphoric acid those most likely to. be deficient in soils. -
potash . .
' Copy them in the answer space.
. &
7. Calcium, sulfur, and magnesium are secondary piant
foods. These secondary plant foods are usually ;
needed in relatively large amcunts.
calcium .
sulfur Copy in the answer space. ' ;
magnesiun '
f . .
I \
nitrogen 8. . 7 and
phosphoric acid are "primary plant foods. T [ -
potash o .
’ and ]
calcium are "secondary plant foods." , J
sulfur
magnesium
9. Iron, manganese, copper, zinc, boron, and molybdenun’l
iron are usually called the "rarer elements" or "minor
manganese plant foods." They are needed in minute amounts
copper but are essential. Copy them in the answer space.
zinc ‘ '
boron
molybdenum ‘ . -
10. Continuing research is studying some eleven other 3
-iron mineral elements. However, T, ,
manganese R R , and
copper » are the "rarer elements" proven to
zinc be essential to plant growth. P
boron »
molybdenun(
{
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. growth

» maturity

1l.

]

Nitroge% functions to increase growth and defer
maturity. It produces a good leaf and stem devel-
opment and gives to the plant that luxurious

dark-green color which is so desirable in growing
crops.

Nitrogen increases and defers

nitrogen

12.

No matter how much phosphoric acid and potash there
may be in the soil, the crops can use only quant-
ities in proportion to the growth of the plants,
and the growth of the plants will be in proport ion
to the in the soil.

phosphoric acid

13.

Phosphoric acid ‘hastens maturity of crops and aids
in transferring substances from the stalk, leaves,
and other growing parts to the seed, making the
grains plump and full.

e increases the
proportion of grain to straw and also stimulates
root development in young plants.

phoaphorf&*acid

14,

O
hastens The' maturity
of crops. Potash appears to aid the plants resist-
ing certain diseases.

An insufficiency of potash results in the early
ripening or dying of the stems and leaves of plants
while the seeds or fruit are still® immature.

potash
carbon
hydrogen
oxygen

15.

——

appears to aid plants in resisting
certain diseases.

s » and
are elements furnished by alr and water. They
make up 90 per cent of the plant weight.

o
TP T A10

T e
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nitrogen
potash
phosphoric acid

LY

16.

The term "carrier" is used to indicate the
material in which the plant nutrient is found.

For instance, sodium nitrate, superphosphate,
and potassium sulfate are carriers of the "pri-
mary plant foods," s,
and .

k]

carrier

17.

The term c is used to indicate the
material In which the plant nutrient is found.

Chemical soil tests have been developed to
determine which fertilizer elements are less
than adequate in a particular soil.

less

18.

Soil type has a marked effect on the results of
fertilizer applied to soils having the same chem-
ical test results. Clay soils are usually richer
in plant nutrients than sandy soils. Sandy soils
leach badly compared to clay soils, therefore,
losing nutrients more quickly than clay soils. Cer-
tain chemical forms of a fertilizer elements are
more quickly available and are more soluble than
other forms. A sandy loam is rich in
plant nutrients than a silty clay loam.

i clay

PUR

‘sandy

W et T

19.

Chamical ‘'soils tests are important to a fertiliza-
tion program.

A field trial based upon the chemical tests results
can definltely establish the rate of fertilizer

" application by applying the amounts of fertilizer

indicated by the chemical test to growing crops and
by measuring the differences in crop yield.

soils do not leach as badly as do
soils, and, therefore, do not loose
nutrients as quickly.

amendment

AR AR BN RN P9-C st e ? 348 S Va5 o o

20.

Lime is called a soil "amendment" rather than a
fertilizer, as it does not carry nitrogen, phosphor-
ic acid or potash.

The acidity of the soil determines the xinds of
crops that can be grown on a soil.

Lime is a soil : e,

Iy
7]
8

r
AR | it
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photosynthesis

21.

. drates.

Some knowledge of plant processes are important to
the growth and nutrition of crops.

combine carbon dioxide and water in the presence

Photosynthesis is the process by which green pliﬁ?f
of sunlight, to form carbohydrates.

« k]

results in formation of carbohy-

22.

Plants need a certain amount of water in carrying
on their physiological processes. However, only °
a small percentage of the water that is absorbed
by the root hairs and passes upward to the leaves
is ‘0sed in these processes. The reminder evapor-
ates through the stomata as water vapor. This
process. is called transpiration.

v

-

Respiration

23.

Respiration unlike photosynthesis, which is
limited to certain cells in the leaves, takes
place in every living cell. Respiration is a
destructive process by which food is destroyed
with a cdﬁgequent release of energy intake of
oxygen and outgo of carbon dioxide and water.

R results in prelease of carbon
dioxide and water.

b

Transpiration

Respiration

24,

_ by the root hairs, and movement up through the

-

»

is the process of absorption of water

stems, to the leaves.

is the process involving.release of
energy, intake of oxygen and outgo of carbon
dioxide and water.

i

Physical texture

Chemical fer-

tility

25.

Two soil charadcteristics equally important as
limitations to plant growth are the physical
texture and structure of the -soil and the chemical

?ertiligx of the -doil. N

and are important soil
characteristics to plant growth. :

\

—— ~ 'Y .
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WiEsmany

26." Barnyard manure is valuable for its nutrient

elements and for its organic matter content so
beneficial to the physical structure of the soil.
Hiflure is not a well-balanced fertilizer. It is
low in phosphoric acid and relatively high in
nitrogen and potash. Addition of phosphorous to
manure adds much to its value.

organic matter

phosphoric acid

27.

Barnyard manure is valuable for its nutrient
elements and for its o m g

content. \
A

Manure is low in

green manure
crop

-

28.

" A green manure crop is one used for turning into

the soil, whether planted for that purpose or not.

For supplying organic matter to the soil, the

g
that will produce the most growth in the time
available should be chosen.

(1) ’
(2)

&
"Pégtilizers are made up .of two major groups (1)

_sold singularly or in combination.

Marfllres or organic amendments, and (2) Commercial
fertilizers. Group I includes barnyard manures,
green manures, crop residues and wastes that are
plowed under for énrichment of the soil. Group II
includes fertilizers produced commercially and

A compost of leaves is [ (1), or (2) ].
Calcium nitrate is group .

30.

The mixed fertilizers are commonly referred to by
a series of numbers such as 0 - 10 - 10, 5 - 10 -
20, etc. :

The first number stands for the perceptage of
nitrogen; the second number, available®phosphoric
acid; and the third number, the water soluble potash.
10 - 20 - 30 stands for 10 1lbs. of nitrogen, 20 1bs.
of phosphate, and 30 1lbs. of potash in a 100 1lb. sack-




10 - ﬁo.-\ls stands for lbs. potash,’
1bs. phosphoric acid, and
1bs. nitrogen.,

Assume a 100# container.

-

»

 nitrogen
phosphorus
potash

20 - 10 - 5 stands for 20 1bs.
10 1bs. ) , and 5 1bs.

Assume a 100 ¥ container.

A crop rotation is any plan that is followed

whereby one crop follows another. Usually one
thinks of a well-planned program when referring
to a crop rotation. -

« Z
-

Some advantages of crop rotation are:

1. Maintains fertility of thé soil. The same crop
grown successively uses more of one nutrient
than of the others. ,

Disease, weeds and insects are more easily con-
trolled.

Labor is distributed to better advantage.

Legumes aid in maintaining soil fertility through
nitrogen fixation.

Erosion control is promoted through preservation
of organic matter by proper rotation,
Diversification spreads the financial risk. The
farmer with a variety of crops has hedged against

. losses.

-

Can you think of any suggestions why any of the
above might be true?

List them.




1 crop rotation

)

A fundamental approach to

includes cash crop, cultivated crop, legume or
hay crop (poorer quality soils would require more
than one year in this last category).

Nitrogen in the soil is soluble and. easily lost to
drainage. Nitrogen has a rapId effect on plant
growth. Such a potent nutrient element should not
only be conserved but also regulated. Some of the
intake and outgo of nitrogen can be controlled by
man; some is beyond man's control

soluble

3

Nitrogen is and easily lost to
drainage.

The nitrogen income of arable soils is derived
from such materials as crop residues, green manures,
farm manures, commercial fertilizers, and ammonjym
and nitrate salts brought down by percipitation.
In addition, there is fixation of atmospheric
nitrogen.
12 - 20 - 15 stands for 1bs: of phosphorus
1bs of nitrogen
1bs of potassium
Assume 100# container

The outgo of nitrogen is due to .crop removal, to
drainage, to erosion, to loss in a gaseous condi-
tion, both elemental and ammonia, and to unavail-
able forms of nitrogen. ’




nitrogen

has a rapid effect on plant growth.

crop residue,
green manures,
commercial fer-
tilizer, ammon-
ium & nitrate
salts by per-
cipitation----
crop removal,
drainage, ero-
sion, gaseous
losses, unava11-
able formns

One form of nitrogen income is

One form of nitrogen outgo is

\

Much of the nitrogen added to the soil undergoes
many transformations before it is removed. NH
(ammonium) changes to NO, (nitrate). This nitrate
form is either appropriated by microorganigms and
higher plants, or is removed in drainage di
volatilization. And so the cycle goes on and on.

Study the nitrogen cycle.
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Crop residue is considered nitrogen (outgo, income).

Drainage is considered nitrogen (outgo, income).

A close relationship exists betwesn the organic
matter and nitrogen contents of soils. This ratio
of carbon to nitrogen in the organic mztter of the
furrow siice ranges from 8:1 to 15:1. This ratio
controls the available nitrogen, total organic
matter, and rate of organic decay. The relation-
ship 1is called the carbon-nitrogen ratio.

Green manure crops have a (low or high) matio of
carbon to nitrogen.

Competition for available nitrogen results when
residues having a high C:N ratio are added to the
soil (straw at 90:1 carbon to nitrogen ratio for
example). Vhen a high carbon residue is added to
a soil having a narrow C:N ratio, the demand for
nitrate nitrogen becomes so great by the micro-
organisms rapidly decomposing the organic matter
that little nitrate nitrogen is available for
higher plants. This slows growth of plants.

A practical example would be the pidwing under of
vwheat straw and planting a crop. Unless the
nitrogen content is high the new crop will lack
optimum nitrogen for growth. Commercial fertilizer
in correct amounts will hasten decomposition of
orgaﬁic mactter and release the nitrate nitrogen

for the new crop. Moisture often limits the amount
of fertilizer useable as a maximum amount. Farmers
curr+nt1y (A. add commercial nitrogen or B. burn
stubble) to keef the C:N ratio low for a new grow-
ing crop. . :

30 parts carbon to 1 part nitrogen is a ratio of
: carbon to nitrogen.

46.
income
outgo -
e —— e - —p—
47.
low ~
3
48,
49,
a
50.
30:1
y
RN R

A-17




S1. Western Washington soils react to phosphorous
fertilizer by "fixing" about 70 per cent of it
into forms not available to plants. Fastern
Washington soils do not lose this much nutrient
value. )

More important to the farmer is whether additions
of fertilizers result in a profitable increase i&
production.

field trials

A

52. The amounts of fertilizer providing the best
economic raeturn can best be determined by chemical
tests-followed by f / t .

53. Farming’ is applied sciente. This program
illustrates this. A farmer needs to make use of
chemical test, resource people, and the scientific
method in his farming enterprise.

REVIEW

The Primary plant foods are s

and .

Choose the secondary plant foods by placing the letter
"S" in front of them and the "rarer elements' by put-
ting an "R" in front of them.

iron sulfur
. copper molybdenum
Ccalcium magnesium
boron manganese

zinc - %

3




\
PLANT NUTRITION Name N
POST-TEST
Underline the Correct Answer
1. Water and air furnish three elements for plant growth. . They are . "
a. Manganese .
b. Phosphoric acid E:
c. carbon - =
d. oxygen N
e. copper ;
f. zinc ' :
g. hydrogen B
2: is taken from the air by certain groups of bacteria. It is (
available to plants through these bacteria.
» .
’ a. Oxygen ' .
b. Nitrogen p
¢. Cerbon K
d. Calcium %
e. Phosphorus ¢ =
< 3. Which three are known as primary plant foods?‘ .E
& a. carbon
- b. =zirnc - 3
1 ¢. nitrogen . ¥
; d. phosphoric acid ,
¥ e. iron . .
k4 f. potash
4. The "rarer elements" include ’ , ’
molybdenum, copper, manganese. 3
'L a. zinc i
N b. magnesium 5
o ¢. boron
d. iron <

e. nitrogen

¢ 5. functions to increase growth and slow up maturity.
' & a. Phosphorus .
< b. Calcium ;
‘ ! ¢c. Nitrogen
. d. Oxygen
6. hastens maturity of crops.

a. Nitrogen

b. Sulphur

c¢. Potash

d. Phosphoric acid

A-19 ’




10.

11.

12.

13.

&
Name
appears to aid plants in resisting certain diseases. .

a. Phosphorus
b. Gypsum
c. Nitrogen
d. Potash
e. Phosphoric acid
The term , is used to indicate the material in which the plant
nutrient Is found (commercial fertilizers).
a., dryer
b. carrier 2
c. host ~

.d. conveyer

Lime does not furnish nitrogen, phosphoric acid or potash and it therefore
classified as a

a. carrier

b. ‘“helper"
c. fertilizer
d. amendment

Soil acidity is measured as X
a. tilth .

b, friability

C. -sourness

d. sveetfiess

e. pH

is the process resulting in production of carbohydrates.

a. Transpiration

b. Photosynthesis
c. Respiration

d. Transportation

is the process of absorption of water by root hairs, move-
ment up through the stems, to the leaves. The remainder of the water is
lost by evaporation through the stomatan

a. Perspiration

zp. Photosynthesis ‘

c. Respiration
d. Transportation

is a destructive process by which food is destroyed, with a
consequent release of energy, intake of oxygen, and outgo of carbon dioxide
and water.

a. Respiration

b. Exhalation

¢. Transpiration

d. Photosynthesis ‘

A-20
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Name

Barnyard manure is valuable for its nutrient elements and for its

a. phosphoric acid "
b. calcium

c. organic matter

d. nitrogen

12-15-7 stands for a commercial fertilizer mixture of 12%
15% , and 7% .

a. sulfur
b. phosphoric acid

c. potash (Fill in the blanks with the correct letter)
d. nitrogen

e. calcium
f. sulfur

One approach to includes a cash crop, a cultivated crop,
and a legume or hay crop.

a. nitrification
b. crop rotation
c. nutrition

d. a carbon cycle

in the soil is soluble and easily lost to drainage.

a. Phosphoric acid
b. Sulfur

c. Potash

d. Nitrogen

Crop residues, commercial fertilizers, and ammonium and nitrate salts
by precipitation are forms of
" a. phosphorus *
b. potash
c. nitrogen )
d. calcium - 4
is most readily available and in larger amounts for microorgan-
isms and plant growth. R
a. N, nitrogen
b. NH,, ammonium
c. N0y, nitrite
d °’ Nos [ nitmte

The relationghip between nitrogen and carbon is called the

a. nitrogen-carbon ratio

b. carbon-nitrogen ratio

c. potash cycle

d. carbon-nitrogen squivalent

- A-21
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LAND JUDGING

This program is "Land Judging." It is to follow "Plant Nutrition."
"Land Judging" is designed to introduce the subject of soil management.
This program includes the following knowledges: #

1. Why land is classified.

2. How land is classified.

3. vhat the classifications are.

4. What pH is and its affect bn plant growth. r

5. What the seven factors of classification are.




1.

Underline the correct answer(s)

Land classes suitable for cultivation are , ’

a.
b.
c.
d.
e.
f.

g.

Land classes not suitable for cultivation are ,

a.
b.
c.
d.
e.
f.

g

Land slope is defined as the number of feet fall per .‘

a.
B.

cC.

" d.

Soil depth is the effective depth that roots and
the soil.

a.
b.
c.
d.

Soil permeability refers to the rate of movement of
through the soil.

a.
b.
c.
d.

Soils that feel "sticky" when moist are

"fertilizer

" LAND Name

PRE-TEST

and

I
IT '

111 ,
v

VI

28§ ,

VIII o

, and .

I W

II -

166

v

VI

Vi1 o
VIII , e

10 feet
100 feet
25 feet
1,000 feet

can penetrate

moisture
a drill . ’
a shallow rooted plant
a post hole digger

and

roots
moisture . -
air - i

-

.

Sextured'éofls.

loam .

silt ¢
medium )
fine

coarse




10.

11.

12.

13.

[ 4
Name
"Silty" or "Loamy" textured soils are
a. fine
b. medium ,
c. coarse
d. heavy
is the major influence for rate of water run-off.

a. Slope

b. Soil drainage
c. Permeability
d. Flexibility

Soil refers to how rapidly the land drains after snow melt or
heavy rains.

a. length of life
b. drainage
c. permeability

d. slope
Moderate erosion is a loss of top soil between : per cent.
a. 10-20
b. 15-30
c. 25-75
d. 30-60

The acidity, or alkalinity (sweetness) of a soil are measured in terms of

a. pH
b. DbH
c. sourness

d. cation exchange .
Land that céan beg@ﬁed regularly for crops in a good rotation but needs
intensive treatment and is subject to serve limitations in use for crop
land class

a. I .

b. III ¥

c. IV

d. VI

Land that is very deep is greater than deep.
a. 30"

c. 50"

d. 60" o

3
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Name )
14. The individual parts of soil are called soil v
] R il
a. conglomerates '
+ b, clumps ) . ]
¢. particles <
d. pieces - “

15. A common example of a soil profile having limiting permeability is one

having a heafy layer of in the subsoil.
< .

a. sand =

b. minerals '

c. clay

d. nutrient®

INFORMATION PANEL

This is a programmed instruction unit for "Land Judging." You wi}l find
it relatively easy to answer the questions in each "frame." This method of
nstruction will aid you to master thé objectives listed if you apply
yourself to the material.

You are provided with a program and a combination answer sheet and mask
to cover the answers, - -

i

]

LS
(-

Place the mask (answer sheet) over the answer in a way that exposes
one question (frame) at a time.

2. Write your answer on the answer sheet.

3. Move the answer sheet down to expose the next frame and answer to
the previous frame.

. 4. Should ywur answer be wrong, write the correct answer above or along

.S side--d t erase your “incorrect answer.
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Land '
4
If you have not '
read the informa- ' ¥
tion panel, do so ' ,
now, then proceed ' g
To frame 1. =0 - e e e ke o e o m e e e e e e m e e e e e me -
Name
l, -- 19, to
2. ¢
3. ¢ 20. : to -
“-
5. ¢ to
6. s & to ’
7. 4 -— or
- Is 1
8. _ or 21.
g. ?2.
\ 4
10. 23.
24,
25. '
26.
27.
y
X 11. 28. g ]
12. or 29, ., ’
ks } 3
13,
y ]
14,
15. ' 30.
16.
/- *
17. to .
18. to 3l1. . -k

A-26 -
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Continued
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Land '
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]
]
]
]
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Name .
85. 99, ) to
and .
- 00, to -
101.
102. "
103. ta ’ ~
86' — 'Y (o) of . ]
87. | ‘ 108, - ) e
88. .
e
89, 105,
90,
Gl. 106,
\
92, 107.
23, 108,
u, 109,
45, ’ +« 110, and
and . 111.
ag, 112,
97, and 113.
, 98. \ 114,
¢ 115,
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Land
Continued

‘ Name N
116.
117.
118,
119,
120. ’
121,
122, ¢
123.
124,
125.
126. ’
127.
AN
.\
‘\Q

Aruitoxt provided by Eic:

!

128, --
129.
130.
131, --
132.
133, --
134, --
135.
136;
137.
138.

»
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Before you atart the program, you should read the
instruction sheet. If you have not already done

8o, read the instruction sheet now. If you read it,
proceed to frame 2.

—

For the most hazard free land usage we classify our
soil into "ability to produce" groups, or land

capability classes.

capability These eight capability classes are divided according
to their ¢ .

Just as a doctor checks pulse and temperature of a
patient before classifying the sickness, so do we
learn to check the seven symptoms of our land before
attempting to ¢ it.

classify

We look for factors or symptoms before
classifying the land and recommending certain crop
usage for it.

¥

The reason for c of land is to‘make the
best use of the land. We wish to gain the biggest
return froth our investment without permanent loss
classifying of the soil or its fertility.

or
classgification




\

factors or
+ symptoms

6. Efficient classification of the land will require a
detailed knowledge of the seven S.

depth

7. Soil depth is the first factor we will consider in
detail.

Soil d is determined by the depth of
penetration of roots and moisture.

moisture or
root

8. Soil depth may be measured by either
or penetration.

soil depth

9. 'We classify soils as very shallow, shallow,
moderately deep, deep or very deep.

These are divisions or categories of

Y

10. Soil depths are separated by ‘'inches as follows:

0-10" - very shallow
10-19" - shallow
20-35" - moderately deep
36-59" -~ deep
60" or more - very deep

Copy the soil depths.
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11. Deep soils are from 36-60 inches deep.
Alfalfa roots found at 53 inches depth is an
indication of a soil.
deep '
. 12. Very deep soils can be identified by evidence of
/ . or s at 60 inches or
5 deeper.
moisture ‘
or roots \ ot
13. Very shallow soils are less than 10 inches deep.
Shallow soils are from to 19 inches
deep. -
10
14, Moderately deep soils are from 20 to 36 inches deep.
Deep soils are from to 60 inches
. deep.
36 '
15. Very deep soils are inches or deeper.
(
60

A-33

Yray 2,

il




=2

>

N

16, Very shallow soils are less than
deep. ’

17. Moderately deep soils are
inches deep.

/

/

18. Shallow soils are from
inches deep.

Deep soils are from to
inches deep.

Very deep soils are inches deep or more.

S

0-10 If you answer the following questions correctly,
Shallow move on to question 21. Otherwise, turn back to
20-3% question 11 for a review.

36-69
Very desp -~ Very shallow _to_ "
60 or over 10 to 20"
Moderately deep to "

Deep to "

—m— omtm—

or "

@ _or__
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SOIL PROFILES

Diagrams of vertical profiles showing depths of soils

- - - Soil Surface - ~ - -
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Aruitoxt provided by Eic:
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top soil

sub soil

- 39"

bedrock

A-35

top soil

I LU
sub soil
solid bedrock ék

- 3“"

Imper-
meable
clay
pan
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Refer to information panel, page A-35 to answer frames
21 - 24,

)

21. The depth of soil-profile "A" would be classified
shallow as
T
: AN
\
® 22. The depth of soil profile "B" would be classified
as .
moderately ’ ~
deep:
23. The classification would be for soil
. profile "C".
\
dee \
P \
24, Soil profile "D'" would be classified as }
very deep ’
i 25. Failure to find evidence of moisture or roots
¢ deeper than 22 inches would indicate
soil depth.
moderately

deep

x
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Soil surface texture is’ classified according to the proportion of
sand, silt, and clay that make up the soil mass.

The size of individual particles of soil influences theéability of
the soil to absorb and store water and air.

After looking at and feeling #he soil, we can then classify the surface
texture as:

Fine - "clayey" soils that feel sticky orslick to the touch.
-]
Medium - "silty" soils that feel smooth or "floury" to the touch. Q

Coarse - "very sandy" soils thdat feel gritty or abrasive to the touch.

'
! T
Y




If you have not read the information panél on soil
surface texture, do so now.

t

surface | 26. soi1 refers to the composition
texture of the important top six inches of soil -- the
root zone. .
o

27. Texture of clothing is sometimes referred to as
"coarse." We speak of soils as fine, thedium, or
coarse textured.. We are referring to a six-inch

by looking at it layer. :

and feeling it

How would you decide whether a soil were fine,

medium, or coarse? >

28. Perhaps a series of different sized sieve.: would
. work to determine 5

t . .
soil surface
texture -
R
2?{ Sieves are used in the laboratory, but are awkward
v L for field use. Field men learn to determine soil
- surface texture by moistening it and rubbing it
fine, medium, ~ between the thumb and forefinger.
or coarse
’, In this way they can determine if the soil surface
texture d4s s C .
» ' t& /
30. Soils are composed of s , and
3 » the individual parts being called
. —
particles. ’
sand,-'silt, . .
| clay . . ‘ -
o, . b
AN
. A} -
v &,
i’ ’
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31. size deter@épes ability of the soil
to hold air and water.
particle .
32, Particle size influences the ability of the soil
to absorb and store and . .
air water’
) S
& s /
. [
33. Sandy soils feel abrasive and "gritty" to the
touch. Sandy soils have a ¢ texture.
coarse '
34, Coarse soils are predominately sand with some
silt and clay.
Desert soils are usually in texture due
coarse to large proportions of sand.
35., Soils having enough clay to feel "slick" and
"sticky" have a f texture.
fine

.
v

A-39
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g 36. Fine textured soils feel : to the touch. .;
' sticky or ‘ E
: slick ;
° ) \
37. Coarse textured soil feels N to the o
touch. 4
| gritty R . . Q
. 38. Soils with a large quantity of silt that feel
smooth and floury are classified as having a
' m texture, . .
medium ’
"l . L4
vl ' N
39, Medium textured soils are composed predominantly
of .
They feel smooth and "floury" to the touch.
silt
|
&
l
{ 40, Medium textured soils feel to the ‘
| ’ . 't touch. . )
smooth or N
s floury
.. A-U0

~¥
i)

A ruitoxt provided by exic [




a-fine
b-coarse
c-medium ’

X

4l. a. textured soils feel sticky.
b. textured soils feel gritty.
c. textured soils feel smooth and

fine - sticky.

medium - smooth
or floury.

coarse --gritty.

42, List the classifications of soil surface texture
and indicate how they feel.

so}l surface
texture

—p—

43. The purpose of this classification is to accurately
field test a soil as to its

particles

44, The individual parts of these soils are called
soil , the size of which determines
the ability of the soil to hold jir and water.-*

L

sand, silt,
clay

45, Soil is composed of . varying proportions of
, , and .




REVIEW .

. ’ A. Very shallow soils are O to inches deep.

B. Shallcw soils are to ) inches
deep.

C. soils are 20 to 36
inches deep.

—

Moderately » :
deep .

D. soils are ' to
inches deep. -

deep . ‘
35 to 60 . :

L *

E. Very deep soils are greater than inches
deep. ‘

1
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roots
moisture

F. Soil depth is the effective depth that
and can penetrate. '

.seedbed preparation. Soil surface texture is an

Fine soils characterized by a siicky feeling when moist
are chemically fertile but are often a problem physically|.
They are either too hard for adequate moisture penetra-
tion or too moist and sticky to disc and cultivate for

important consideration in land classification for
hazard free land usage.

sand

silt, clay

+

G. Soil is composed of varying propoi;ions of ,

, and . -

fine
.medium
coarse

H. Depending upon the proportions of sand, silt, and
clay, we speak of soils in the three textural
categories R , and .,

The next section of this program will consider the effect
of fine, medium, and coarse textured soils on the
movement of air and water through the entire profile
(depth) of the soil. ‘




Soil permeabil.ity refers to the rate of movement of air and water
through the subsoil. Soils may be placed into relative permeability
classes through studies of structure, texture, cracking, density and other
features. Structure refers to the arrangement of soil particles into
granules, .clods, columns, or crumbs. We classify permeability as:

Limiting - soils which have dense, heavy clay or clay pan subggils.
Soils under this classification feel sticky and plastic,
have the appearance of putty, press out thin between the
fingers without crumbling when wet.

Adequate - granular cbay loam or silt loam subsoils. Soils with
strata cracks usually running perpendicular to the surface.
This type of soil is ideal for most agricultural purposes
since the-waver, air, and plant roots can penetrate easily.
Yet the soil zolumn is firm and stable.

Excessive - sandy, coarse subsoils through which water and air move
freely. .

v

I




N

46. Soil depth, you will recall, was important as it 3
affacts the amount of moisture available to crops. B

. Soil permeability refers to the rate of movement - A

soil of air ‘and water through the subsoil. :
permeability

How well excess moisture drains through the soil
profile is a function of s p .

P o T A gt
e gy

47. Soils may be placed into relative

classes through studies of structyre, texture,
cracking, density, and other featﬂgqs. A

RS e B

i

e

permeability “

48. Structure of the soil profile is determined by
the "clumping™ of individual particles.

This affects the movement of and :
moisture air through the entire scil profile.

2541

s For our system of classification, we will divide

soil permeability into limiting, adequate, or
excessive. @

49. Soils that have dense clays in their subsoil
would limit movement of water through the profile.

AT A e

We would clag])ify their permeability as .
limiting .

50. A common example of a soil profile having limiting
permeability is one having a heavy layer of
in the subsoil.

PR




. . /
51. A medium texture soil throughout the profile
would result in permeability.
adequate .

! 52. A soil profile having adequate %erabability would’
feel to the touch throughout the
profile. . -

smooth or Y
floury .
™ &
. , .
53. A deep sandy soil would -have excessive drainhage of
water through the profile. ¢
! ' ‘
The permeability of this soil would be .
excessive
i
i
|
. |
—
S4. A soil having excessive permeability would consist
largely of .
rLsand '
55. Permeability pertains to the effective depth of a
soil and not to the surface six inches as does
‘ soil . .
surface
texture »
4
¢
i
/

A-46
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permeability

.
56. A dense subsoil of a putty-like consistency would
be classified as having limiting
that would limit water movement through the soil.
* $
Obviously(a narrow horizontal band of soil of a
particular texture can result in a limiting
X permeability.

excessive
permeability

-57. A soil that is excessively drained because of a

sandy, coarse subsoil has

=

&

limiting «
permeability

58. Very slow movement of air and moisture through the
soil indicates

adequate
permeability

59. A satisgactory movement of air and moisture through
the soil is called

a-limiting
b-adequate
c-excessive

-

60. The three classifications of permeability are
C, , and .




SOIL PROFILES

Diagrams of vertical profiles showing permeability.

- Soil:
Surface — 3
medium {145 / yah \ 3
texture /7 | 3
'
A Y
-- 15" v ' E‘
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fer to information panel,/page A-48 to ansWer frames
bl - 65,

6l. Profile "A" demonstrates permeabili.y.

limiting

62. Profile "B" is an example of ‘
permeability, )

.

excessive . :

X 63, file "C" is an example of
. .. ermeability,

adequate

64, "p" profiie demonstrates permeability,

1imitingy

N \

65. "E" profile demonstrates permeability.

~

excessive ‘
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light
medium dark
dark

66 .

Soil color is a rather subtle clue to the history
of a‘particular soil. Soil color is divided into
three divisions: 1light, medium dark, and dark.

Write the three color divisions in the answer box.

»

67.

Dark soil is nearly black and is usually (high or
low) in inherent fertility. -

——

68.

Soil with a high inherent fertility level is
usually classified as having a
color,

69.

Mediwm dark soil has a moderate level of inherent
fertility. Dark gray to light brown soils
indicate a dark color.

\

medium

-
.+

'70 L]

Medium dark soil has a (high, medigﬁi_low) level
of inherent fertility.




-

71. A 1lqw or very low inherent fertility is indicated
by a color.

- 72. Light gray to pale brown surface soils usually
have a { inherent fertility level.

[ i

i 73. Soil color is not .always a reliable clue to

i ' innerent fertility. Soil color may or may not
. indicate inherent .
| soil
fertility

74. Soil color is divided into three divisions.

They are , ,amd ¢
dark ’ . |
medium dark ' "
light

'l 75. List the probable inherent fertility level
indicated by each of the following soil colors:.

a-~medium a. medium dark -
b-low b. light - i
c-high c. dark -

4
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Slope, Slope is very important becduse it influences the rate at which
water runs over the scil. This runoff is one of the causes of erosion. Slope
also influences the way in xhich the land can be farmed. Slope is expressed
by the number of feet of fall in each 10¢ linear feat. Slope ranges vary
widely in cifferent areas. For instance, land with 8 to 12 feet £all per
106 linear feet might be considered steep or very steep in some climates
and soil conditions. It might be considered only moderately sloping under
other conditions of less intensive climatic conditions. It is agcessary,
therefore, that for purposes of judging contests, slope ranges applicable
to the contest area be used. The following will give an idea of the manner
in which slope ranges are expressed: s

O o
P 3 odan S
Fp 22T

R

*

AF

(2% means 2 fee+ fall per ..00 f}near feet of distance)

& N |

\
Nearly level

3

Gently sloping

Moderately sloping

Strongly slgs?%g

‘}
t

\?teeg

~

Vegz steep

Leyel’

C o~ SOj_l sup
~ <t £,
‘\-’“ic_e-,_
100'
10% slope

',
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[
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slape

| If you have not read the information panel on soil slope,
do so now.

76. Slope is important as it directly influences water
run off and erosion.

v is.expressed as the number of feet of
fall per 100 linear feet of "run."

‘. N

gently
moderately

sloping
Steep
very steep

nearly level
sloping

sloping strongly

77. Slope ranges are expressed as nearly level, gently
sloping, moderately sloping, strongly sloping,
steep, and very steep.

Write the slope ranges in the answer box.

.

i

Q)

78. Two per cent fall means.

feet fall per
100 linear feet.

slope

79. Erosion is partially caused by water runoff, which
is due to per cent of

The slope of the land is the major influence on
erosion. ?

’t 2

80. Slope is divided into six categories.

They arg'nearly

mggerately s
a

s, gently s ;

2

» strongly sloping, steep,

very ,

—

. v

4




8l. The six categories of slope are:
_ sloping,
nearly sloping,
gently steep.

moderatelyv

strongly
Steep

very

82. List the six categories of siope.
rearly level,

gently sloping,
moderatsly slop-
ing, strongly
sloping, steep -
very steep

o

83. If you answered from #82 without error; well done!

Go to page A-56.0therwise, continue with frame
f#83, )

nearly level

gently sloping Very little erosion might be expected due to a
slope or a

land.

84. OGreater degrees of erosion might be expected on

slopes ranging from m s to
moderately to to

[y

sloping
strongly sloping
steep

very steep

’

T

1
v

e

FA, ‘Qﬁ"&‘ ¢

Yo
G

85. The six categories of slope are:
nearly level, ’

gently sloping,
moderately slop-
ing, strongly
sloping, steep,
very steep
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Soil drainage.y How rapidly or sloufy the land drains after snow melt
or heavy rains. nd subject to overflow by streams is less attractive to -
the farmer than higher-laying well drained land. ¢lat slopes that drain
slowly are less desirable than those that drain moderately well. Similarly,
gravelly or sandy soils that are excessively drained and droughty are less
desirable than those with moderate drainage. These classifications
may be used:

Limiting - water is removed so slowly that the soil
remains wet for a large 'part of the ﬁgpe.

Adequate - this is normal drainage, no water problems..
[
Excessive - water is removed in an excessive amount and
rate, causinyg droughty conditions.
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. soil drainage

86.

Soil drainage is 3 function (result) of soil
permeability and slope.

How rapidly or slowly the land drains after snow
melt or heavy rain is called .

-

"soil drainage

87.

,' the result of vertical
movement of moisture through, and lateral move-
ment across, the land is classified as limiting,
adequate, or excessive.

™

.

limiting
adequate
excessive

88.

You will notice that permeability and scil drainage
are descmibed by the same terms:
, Or .

s

limiting

89.

With limiting soil drainage, water is removed -so
slowly that the soil remains wet for a large part
of the time. *

Swampy lands would have ____drainage.

adequate

90.

Adequate drainage is normal drainage with no water
acdequate . &
problems.

A soil with adequate permeability and no slope
problem will probably have soil drainage.

'
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91. A 1eavy clay subsoil and a "flat" slope might | 7
indicate L __ soil drainace. !
|

v R
‘ )y
. limiting 3
. 3
’ »
i
92. A medium textured soil profile (topsoil ard subscil) . ; .
| with an even, moderate slope will probably have 4
’ soil drainare.
'adqduate -
. , \
Aol '}- ' <
i ' j o - :
R S ——
93. A soil profile that is ccarse textured will '
: ~  probabiy have _soi! drainage. )
. ' .
excessive ;, ’
[ | .
, . X |
v ¢
. ' , - | -
! l
l - ! Mo 5
| 4 -
o e ~
' f 9. A fine surface texture with a mediwa texture
subseil will probably have _ _____soil :
drainage. X G
\
adeonuate - Soil drainage is a function of water movement ) !
s * through the soil (permeability) and across the
) soil surface (slope). ’
s ]
‘ % ‘ -
| S I
e 95. Soil drainage is classified as 4 . A )
and . . | 3 5
- Oh . ' &
limiting ’ |
. adequate : 5 . _
excessive , | B
I |
. | |
. I : i | )
. A-S7 .
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Erosion. The loss of soil by the effects of water and wind is called
.erosion. Excessive accumulation of soil partlcles and sand due to the force
of wind is also evidence of erosion.

The percentage of erosion can Be measured by compacirny the depth of
' topsoil at the field test site with topsoil in a nearby protected area
where no erosion has occurred.

K3

None to slight erosion - nearly all the original topsoil remains. or
less than 25% of topsoil lost by erosion; no
gullies which cannot be crossed by farm
machinery.
”

A R i

.

\

Hoderate erosion - the top several inches may be lost, 25% to 75% of
52 - topsoil lost by erosion, without frequent.
uncrossable gullies. .-

A

3
;
3

. f ~
Severe erosion - the topsoil being farmed is less than a plow depth
' and the result is a mixture of topsoil and
subsoil, or more than 75% of topsoil lost by
erosion with occasional uncrossable gullies.
— .
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96. The loss of soil by the effects of water wind
is called .«

.

97. Erosion by and. . 1s evidenced by
' an accumulation of soil particles and sard, examples|
being the sggd dunes of the desert and river deltas.
These "accumulations" are materials which have been
transported by wind or water from one place to
anothér -

-~

v

98. The extent of " is measured from the
amount of original topsoll as opposed to the
amount of topsoil present now.

—

erosion

99, Erosion terps, such as hone to slight, moderaie,
* and severe erosion are baaed on the percentage of
| o A orosion. ‘ :
none to slight, ’ . _ . ,
moderate, Copy these three terms in the answer frame.
servere - -

100. Less than 25% loss-.of topsoil
to .- erosion.

.

none to slight

ERIC = ‘ . ' - a
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moderate

From 25% to 75% of topsoil loss is.defined as \.
’ erosion. ’ .

-
s

severe
erosion

Pe 20y

When the topsoil being farmed is .less than plow
depth or when more than 75% is lost by erosion,
we call this

none to slight
moderate

L]
severe

For purposes of classification and correct .

technical language, then, we speak of erosion as

(0-25%) to C , (25%-75%)
) ,» or (greater than 75%) ' .

none to slight

0-25%: _ =

moderate - 25-75%:

severe~-greater
than 75%

F

jﬁ;i'

0 ) : £
The percentage of loss of topsoil determines which
category of erosion a soil "fits." Now list the
three divisions and their percentages. ’

original
present

(or terms which
mean the same)

105,

To calculate percentage of erdsion, one must know
. the depth of topsoil as opposed to the

amount of topsoil. .




SOIL PROFILES . v

A

Diagrams of vertical profile§/showiﬁg % of ‘Erosion

‘Soil - '
Surface

8" topsoil
16" at present
original

topso¥He .
; . 8" present topsoil -
16" original topsoil

KIS
16 = 2 or 50% toosoil
) remaining

8" original 6" topsoil at present
J topsoil .

present topsoil
original topsoil

~

8 = & or 75% topsoil
remaining

Soil
Surface

-~

; 2" topsoil at present
16" original
topsoil

$ of
topsoil remaining

Aruitoxt provided by Eic:
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Refer to information panel page A-61to answer frames -
. 106-108. . -

106. Soil profile “A" (A, and A, ) would be claasified
| moderate ) ) as %ion.

e
107. Soil profiles "B" (B, and B ) would be classified
‘ as __ erosion.

none to slight : ‘

-j-

-

108. Soil profiles "C" (C, and C,) would be classified
- as €rosion. b ’ ‘

severe

- -

5 . .

? 2 ¥ . ' i . . » -
' lOQ.J Given 20" original topsoil and 10" of topsoil now . -

. ) " evident, what per cent loss of erosion would this
" be? - )

-

PS P

110. Given 9" of criginal topsoil:and "now present, the ;
per cent of loss and the category of erosion are 3 .

. T and - . -

66% ‘ . ) ' . -
moderate ‘ ’

poht a
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Land used best for cultivated crops are land
clasees I, ITI, III. Land classes II and III are
best used in rotation to maintain a relatively
high organic matter content. Land class IV is
grouped w1th Cultlvable land classes also.

Land class can be cultivated every year-
with relatlvely small risk.

i

s

Land class IV' is best used for hay or pasture with
an occasional cultivated crop possible. Land class
VI is best used for range. i
Corn crop every year is economicallyksound on
land class , - soil.

4
Land classes I, II, III, IV car be cultivated.
Land classes VI VII VIII are not cultlvated
because of extveme hazards.'

—

Land class VII soil is best used for range and:
woodland and land class VIII fon recreation and
wildlife. Land suitable for grallng cattle 1s
classified as land class . ..

s

Land most suited for parks is class;fled as land
class - .
—_—

>

[

The best lgng_ggnghiljgy class a soil wlth mdderate

permeabllity can be assigned 'is land class __-

-
.

v




R
116.- The maximum land capability class that c
assigned to a soil with a 1i
soil is C

-
1

117, The texture of a soil affects its water hold{ng
capacity.

As the soil particles size decreases the water o
increases’ y holding capacity ~ .

118. A coarse textured soil will probdbly require (a)
less fertilizer (b) more fertilize>, (c) tile
b-more fertili- drains. |
zer, because .
the soil drains
.,  rapidly >

‘O

P

A
N A)

119. Structuré'of a soil refers to how individual soil

rarticles are groupeéd together to form (a)
‘b-aggregates; | organic matter, (b) aggregates, (c) clay.
(organic matter ’ . .

encourages aggre-|.
gation of soil)

°
.y
*

.

) . H \

Ed

120, The maximum fand capacity class of: a shallow \
soil is . s @ moderately deep soil i

___, & deep soll . .

] e ———

Iv, III, IV

P am——oar) e —

°
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, 121. The maximum capability ¢lass of severely eroded
) eoii is land class .
Iv ' ’ . ’ TR
. . » - VA
v\ Pl “"0 . .
, N\ « -
, i
- ..‘ » R
. N A
’ 122.. The maximum‘land class of a moderately eroded
} soxl is land ciass . .
{ . ‘' » )
I . ‘ b - ‘
NV T X
i . ‘_S
123. The maximum land capabxlity class of a soil with
. . . limited surfage drainage is land class .
V or VI Field practice'?b necessary as well as study of
. detailed land class descriptiom to master correct
(V - where this assignment of a soil ‘to a land class. .
class is used) ’
. £ \ . .
. il \ .- N\ T
/ 124, -Single grain structure is associated with apils
high in (a) siig, (b) clayk\ 2) sand.
“«, . ¢ . * )
c , N
. i
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125. The ease with which water mcres through the soil {
is referred tc as _ i ke ;
‘J ‘ * . l
permeability . ' %
!
!
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climate

126.

- ——

-—

Climate {s important because it influences the
_kInds of crops that can be grown on a soil. The
most important factor of climate to crop responqe
is temperature.

" influences the kinds of crops that
can be grown on a soil.

s

L . .

! climate

127,

— -+

0

Fxtremely low ‘temperatures, or too short a pétriod’
of fayorable temperature for crop maturity, or
occurance of frost pockets, where frost occurs
during {he growing season, are definite limitations
of .

N oty

128. -

— —— 4

These low temperatures and frost pockets are

found in the northern inited States or at high
elevations or in valleys and pockets with poor
natural air drainage. v

PN

---_N?_n_m*__u_--_”_-__w_
!

Climate

129,

- ——————_ ——~ ——— ——— it e

is limiting where there is poor air
drainage or a short growing season of less than
-120 days. .

/

climate

130.

.season greater. than 120 days, and no cilimatic °

~ T 1

Adequate is représented by a growing

problams.,
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131. Stoniness refers to the relative proportion of -
stones in or on the soil. They have impértant
"bearing on soii use because of theirWfiterference
with the use of agricultural machinery.

non-stony

132. We classify non-stony as angtones or too few to
interfere with tillage.

The word is

133. We classify land as stony if there are sufficient
stones to make all use of machinery impracticable

except for very light machinery or hand tools for
pasture improvement.

|
i

-
- —— e e ——

. known determinations. pH is important because all

134, pH is an expressjon used to measure the acidity or |
alkalinity of a soil. This is determined by the
use of chemical indicators applied.to the soil wi€h
resulting colors compared to a color chart of

plants grow within a certain reaction range. Some
plants will grow best in slightly acid soils, but
will not grow in alkaline soil. Different plants
grow best in a slightly alkaline soil. If we know |
"the pH of a soil we know what typesof plant will !
grow best in that pH range. We classify pH on a |
scale of 0-14 as follows: Acid - beloy 6.6;

Neutral ~ 6.6-7.3; Alkaline - above:7.4 .

pH

v ¢ em e e - ——— e ——— -

N

e

135, . ) is a measure of a soil's aéidity R
or neutrality. ‘ B

' |

i
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| X 136. Soils below"a pH of 6.6 are

-y

k4

a8

] . 0
i o 137. Soils with a pH above ‘ are alkaline.
|

~ \ -
¢ % . ¢
; oo \ 138, Sqils‘wixh a pH between 6.6 and 7.3 are g

N
»

neutral
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. Sample -~

LAND JUDGING SCORE CARD

Name or Number

Field Numbér , ~

INVENTORY OF LAND FACTORS ‘ ’ RECOMMENDATIONS
Part I Part II

Indicate your answer by an X in the Recommendations for best land use.
proper square. , (Select One) .

EFFECTIVE DEPTH . Cultivated . . . . . .. . ( )

Very Deep . . . .+ . . ( ) . o
~Deep . .. ... ( ) Hay or Pasture . . . . . . ( ~ )
. Moderately Deep . . . . ( )
Shallow . . . . . . « . ( ) ‘Range . ... .. ... . ( )
Very Shallow . . . . . (- )
- Wopdland . . . ... . . . . ( )

SURFACE TEXTURE . -
Fine . . . ... ...NX ) Wildlife, Watershed, &
(
(

i

Medium .. ... . ... Recreation . . . . . . . .ef\ )
poarse e e et s e e e e 2 ~

e’
|

|

CLASSIFICATION

PERMEABILITY . \
Limiting . . . . . . . ( ) Indicate by an X the major limiting
: Adequate . . . . . . .. ( ) , factors or problems to be consid-
Excessive . . . . . . & ( ) ered in selecting the proper “land
- classification. ’
SLOPE ) ' , ‘ -
Nearly Level /. . . . . ( ,5 Depth . . . . .. ., ... . ( )
Gently Sloping . . . . ( ) )
Moderately Sloping . . ( ) . Surface Tgxture . . . . . ( )
Strongly Sloping . . . ( ) ' . .
Steep .. . .. . ... ( ) Permeability . ... . . . . (. )

” s} Very Steep .. . .. . ( " R )

Cmoa L e . R B <+ X'} O ¢ )
. SURFACE DRAINAGE . ) .
« Limiting . . . .. . . ( ) Slope . . . . . ... )
" Adequate . .. .. .. ( ) ’

Excessive . . . . . . ( ) Surface Drainage . . . . . ( )
EROSION . _ , Erosion . . .0 . ... .( )

None to Slight . . . . ( ) ’ -
Moderate Erosion . . . ( ) Climate . . . . ... .. ( . -)
Severe Erosion . . . . ( ) . .

. _ \ Stoniness . . , . ... . (__ )
CLIMATE  -* . g " ' - T
., Limiting . .. . .. ( ) LAND CAPABILITY CLASS -

\b Adequate \, . . . . . . ( ) (Circle One) ‘-

STONINESS o : + I Il 'IIT.IV Vv VI VvIi VIII :
Non-stony . . . .. .. ( - ) Vo . - '
Stony . ... ... . ( ’ ¢

L

ey TR TR TR TS ST o VT Y Bad s g o o o
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. a oy . '
- " LAND Name - ’ .’
'POST-TEST v . .
: : | '
Underline the correct answer(s). 0 . .
m 1., Land classes suitable for cultivation are o ’ . ’ . >
, _and N : ¢
a, I .
b. II ‘ \ ‘ Ty
e, III ' B o S
. N~ d, IV . . ‘.
eo VI - . T .
f. VII . r ; .
g. VIII . . ' ' -
r
2. Land classes not suitable for .cultivation are . ,
"and -. " ¢ .
. . a., 1 v )
. bo II . r *
C. III 4 - . .
d. 1V _ : . _
eo- VI . [‘
- £, VII co . f
g. VIII ' ' ,
3. Land slop is defined as the number of feet fall per K
’ a.- 10 feet ’ C . .
'b. 100 feet . .
. .S C. 25 feet , ) .
: d. 1,000 feet - ~ -
‘. ~ : - *
. 4. Soil depth is the effective depth that roots and. . <an ) )
"+ - [ penetrate the soil. . , > .
 a. ' moisture s ‘ o : . -
: _ b, adrill s ' )
) 3 , . c. a shallow roated plant, . .
\ : : *d. a post . hole digwpr .. . ) A
) 5. Soil permeability refers to the rate of movement of and
, ' thraugh the soll. 3 \ .
3: | ' ’ .a. roots R .
< S ‘b. moisture - . )
c.- air ‘ T .
A ~ d. - fertilizer ' : ) B
- ‘ A o
6, Soils that feel "sticky" when moist are textured soils.
o . a. loam ' . . - ' ~
" ! bo Silt L . , ’ . . ¢
c. medium . ' P
d. fine A—70 = . )
: < e. coarse - . T p -
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- 7. "Silt&" or '"Loamy" textured soils are

a. fine ,
b. medium :
¢. coarse
d. heavy - . .

8. ) is the major influence for rate of water run-off.

- a., 'Slope
b. Soil drainage

, ¢. Permeability ‘
d. Flexibility ) . e ¢

9. Soil refers to howhrapfdiy the land drains after snow melt -

or Heavy rains.

;

\d.

t

-

-

13. Land that is very deep is greater than

a. length of life —
b. drainage
¢. permeability
d. slope . N
10. Moderate erosion is a loss of topsgil between ~ __ per cent.
.a. 10-20 ’ .
bo 15"'-30 - \
c.” 25-75, ’
d. 30-60 '
N % ' i
. 4
11¢* The acidity, or alkalinity (sweetness) of a soil are measured in terms of
a. pH
b. bH
‘€. sourness . s
d. cation exchange -

12. Land that can be used regularly for crops in a good rotation but needs
intensive treatment and is subject to serve limitations in use for crop :
land is land .class .

h. I *
b. IiI-

" e, IV : N 4
d. VI .

a. -~ 30" *
b. 40" ,
L]
c. 50" -
60"

L]

.
-

&

e I L T e e



. . any
+ g . -
~ ]
P
-
¥

Name -~
14. The individual parts of soil are called soil . o
o a. c¢onglomerates i
Al ’ b . ’ CIumps -
c. particles -

’ d. pieces

15. A common example of a soil profile having lfmiting permeability is one
having a heavy layer of in the subsoil.

a. sand . . —
b. minerals v !
) C ] Clay * ! ) ~

d. nutrients
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A. GENERAL INSTRUCTIONS::

1. Read each entry pojn't. If say point is not applicable,
place "N.A.” in the appopriace field. Eacepe for those which
you are instructed to leave blank, all fields muat be completed
with either the requised information of **N.A.** .

2. Eoter date of completion of the resume in spsce provided
in upper tight corner.

3. Entry must fit inta space provided; if necessary use
stendusdized abbreviation as cited by the American Paychelogi-
cal Associstion Puplication Manual. (Publication Manual may be
obtained from the Ametican Paychological Associatioa, Ord.«
Department, 1200 17th Street, NV, 'uhannon, D.C. 20036.)

B SPECIFIC INSTRUCTIONS:

Field 1. Accessiun No.: Leave blank. A permanent ED num-
tzs will be wssigned to each repost and Attendant documentation
tecosda as they ate procesaed in the ERIC system.

Field 2. ERIC Satellite Code: Enter 3-digit code number aa-
signed by ERIC ¢o cleuinghous$ operation. If no coge has been
assigned, leave blank.

Field 3. Cleatinghnuse Control No.: lf you ate acting as a
clecrioghouse, enter the identifying number you have assigned to
the document.

Field 4. Source: Enter cotporate author, corporate source, or
institutional affiliation of the author who originated the dorument.
Include complete name and complete address of soucce, where
posaible. Jpe Atomic Fnergy Commission Corporate Author,
Entries, TID-5059 (Gth Rev.) will be the auwhority for corporate
sousce citations. (AEC Corpotate Author Entriea muy be obtained
from Clearinghouse (ot Federal Scientifie and Technical laforma-
tion, National Buseau of Standazds, U.S. Department of Cummerce,
Springficld, Virginia.)

Field 5. Tiile: Fater fuil document ticle. Uf document com*
prisea only o pottion of the total publication or telease, refer to
field #12. laclude subtitles if they add significantly to infor-
mation in the title proper. -~

Efiter vulume numbers or part numb rs, where applicable, aa
an added entry foliowing the title.

1f the document has been identified with a project number, ~
enter the project number as an added entry following the volume
of part numbers.

Include the type of report (whetker proposal, in-progress,
final, {oliow-up) as an added entty following the projec: numbet,
where applicable. Following the type of teport, enter the inclu-
sive d.\tesv.o{ered by the report, by month and yeas. (Example: P
1/63 - 1/65.) ’ \

Fietd 6. Author(s): Entez persunal author(s) (eorporate author
is entered 1n field #1), last name firat. (Frample: Doe, John.)

1f ewo authors ate 3iven, enter both. In the case of theee of

mote authors, liac only che peidcipal author followedby **and
otheta," ot, if no principal muthor has been designated, the ;
fieat author gives followed by ""and othera.** (Example: Doe,

Joha and othera.) -

Field 7. Date: Enterdate of relesn? of document by month
snd year. (Eaample: 12/65.)

Field 8. Pagination: Enter totsl number of pages of docu-
ment, including illustrations, appendices, etc. (Esample: 115 p.)
Field 9. References: Euter pumbet of references cited in

the bibliography of the document. (Esample: 106 ref.)

Field 107 Report/Sesiea No.: Enter any unique number sa-
sigaad to te document by the publisher or cotporate source.
(Easmple: OE-53015; LX-135.) Do not enter project aumbera;
theae are added entries field #5.

Also enter journal citationa by name of journal, volume num-
ber, rnd pagination. (Esample: NAEB Joutnal, v. 11, pp. 52-73.)
Do not include date; date in entered infield #7.

Field 11. Conttact No.: lf documen: has been aupported by
the U.S. Office of Education, enter the OE contract number.

Field 12. Publication Title: If document abstracted comptisca
only a postion of the total Publicnion or release, enter complete
title uf publication. (Examples: Four Case Studiea of Pro-
stammed lnstruction; The Automation of School lnformation Sya-
teras.) For journal titlea, spell out any sbbreviations. (Easmple:
National Association of Educational Broadcastera Journal.)

Field 13. Editor(s): Enter editor(s) Iast name {irst. (Eaample:
Doe, Msty.) If two editora are given, enter both. In the case
of thtee of mote editors, liar only the principal editor fol.
lowed by ""and others,'* ot, 1f no principal edior has ecen
deaignated, the tirat editor given followed by "'and others.”
(Esample: Doe, Maty and others.) .

Field 14. Publigher: Enter name and locstion (city and state
of publisher. )

(Easmple: McGraw-Hill, New York, New York.)

Field 15. Abstract: Emczr abstractof document, with a
masimum of 250 words.

Field 16. Retrieval Terms: Enter conceptually structurable
terms which, taken aa a group, adequately deacribe the coment
of the document. If terms do not [ic into space provided un recto,
use space allotied on verso for additional terms.

Codea: Leave blank. .Coden will be asaigned fot ynterna!
tetrieval purposes.

Field 17. ldentifiers: Enter all cerms which would not fut
into 8 structuzed vocabulagy. Eaamples are: wrade names,
equipment moded names anf numbets, organizations, project
names (Project leadstast, Projett Engliah), code names, code
numbers. N
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