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' L Y e Forward ' : .
. . . : : , s
. This untT of lnsirucfton has been designed especxally for use waTh
e freshmen vocaflonal agriculture students. For your convenience, the
o material has been prepared to fit: 1nTo a -‘three-ring, loose-leaf notebook.
Other maTer;aI that is prepared to aCCOmpany this untT of “instruction W!II
S '~ "be pmepared in a”skmilar, manner. . ) e
" The instructor should sTudy the“entire unit- carefully before aTTempTu%g
'iTo teach anyof . the lessons. The key concdpts that should be presented-to . :
meet the objectives of the core curriculum are included; however, all material .
« that would be applicable may not be provided. Each: instructor should- |ook
foraways to |nc|ude local examples where, posstble and appropriate. ¢
~¢@v#;;¥m{~m- ~Some™ handoufs and” vrsual maTerlals are“TnCTUded‘wiThWeachflessqp:’-Here_ o
%galn; each Teacher may have additional illustrative materrsial, that would- be'
. approprlafe. It s also important’ Tog@ave available all references -1isted
. --in the WNit plaﬂ'/ The lesson conTenT is based on the references llsTed
o éT the end of the tessons. g :
o , Spec1a| thanks is given to Mike Cavey, .Vocational Agiﬂculfure Instructor,
Missoula, Montana for reviewing the maTerlal and ‘his valuab|e suggesftons

N ¥ for th tmprovemenT - - . o ‘
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. - UNIT ELAN )
e S - .
UN¥T? " Basic Soils - f Lo
Sifnafionf: : . o K i.‘ Lo -
ThlS-UHIT of lnafrucfaon is designed To tnfroduce fre hman and

.+ sophomare mpcafxonal agriculture students to basig -soils. Although it a
is 1n+endad fo'give each student a considerable amount of hands on experi-
iénce: it is sttt i.ntroductory -in nafure The content is appropriate

e, .. for all agrtaulfure students. regardless of their agriculture career goals.
. Because most of the students will come to the class with very }imited
. ~knowledge, it W4II be advisable to add additional Ioca! activities To
emphas:ze the concepfs betng Taughf ~ ' e , . A
@eneral Atms‘ﬁ Goals
. 1 - : . .
1. To Teach.sfudenfs abouf the formation of soils.-
¢2. To devé!op a 4Ri?lc understanding of The physical,: chemlcal and e
) biotiq propertigs of sott; B B : :
3. To .teach students how soll supports plant 1ife.
4. To7 nnfroduce the -soi'l classification system. : .
5. To teach the student to take soil samp les.
6. To acqualnf the student wsTh The probiems assocnafed w:fh hlgh
... . salt content s0ils.
7. To teach the basic mafhemaflcal skllls that app!y to The sfudy of
. basic soils.- : . . . o ; /
. Lesson Titles: P , : . ~ . - :
' o o Ty . o R . i
1. How I's soil formed? - L - . : .
2. The phys%cal properties of soil. . .
3. The chemical properties of soil. .
4. *The biotic properties of-soil. : : A S :
. 5. Plant-sdil-water relaflonshaps ~ o . o
“6. Soil ctassification. A : - g
- 7. Saline ‘seep. , B : ' .
8. Collecting a soil sample. - - _ . , - ’\
Student Activities: -
. _Each sfudenf WIil col lect ene or. more soil -samples. : '
- Each student will determine soil textures using the "feel mefhod“
Each student will classify soil samples’ using the soil triangle.

Defermlne ‘the percent of slope for* a given !ocaflon
Prepare a research’ paper. :

. Test solls for grganic¢ content. o I
.Carry out laboratory exercises. : : \\
" Teacher Acfivifies: *

. Gather a gro#p of soil surVeys

Collecf a- .group of known soc! samples

Gather Some soil maps that are approprnafe for The area.
Prepare -an exercise on éSTumaftng ‘percent of slope. - .
Gather samples of parent maferla! and soal forming rocks common . L
to the area. : e S

Arrange; for an~SCS,person'To serve as a résource on soi | ‘classification.

-~ .
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7* Gather maTertaI needed To do a mechanscal analysss of a soi |
sample.” ‘ L R o, .
8. Obtain a soid prof:le T T -
9. Obtain or.build a soil Window box. o : ' '
Special Eqmpmenf' g R,
t. Asserfed Tesf'fubeg beakers and chemyéals - B ;-- ébﬁﬁf.
2. Soil'sieves I ; Jh ' o’ Lot
3 Mlcroscope(s) Tt . - .
4. Soil MWindow ~- - S : R
5. Rock Samples e '
Evalhafion: .}; . . '.'ﬂ' RN . .
. . - .. i | | Y b-. ’ ,“ " . . ’ \
“1.7 Apre-test would.be appropriate - . , B .
- 2. A post-test , T
~ 3. Performance on student activities - S o
4. Research reports . T '
. N . . B .
SOggeéTed-References- o ros - S S e
S A . B . ; ¢
Vesefh and. Monfagne, "Geologic Parent Materials of Monfana Soxls", . m N
Montana Agricuitural Experiment Station, MonTana STaTe UnlverSlTy, R

‘Bulletin 721 Novembear 1980

MonTagne Munn, Nle!son, Rogers & Hunter; "Soils .in MonTana", MonTana
¢ . Agricultural Experlmenf STaTnon, Montana’ STaTe University, Bulletin 744
November 1982: ‘ ) : R

Harpstead & Hale, Soil Science;§jmplified, lowa State Unjversify.Pr ss,
Ames,'lowa, 1980. - o e :

@

-~

Sopher & Baird, So;Is and Soil Management, Resfon Publlshxng Co. , lnc.,
Reston, Varg;nla, 1978. .

anhop, CarTer, Chiapman & Bennef# Crop SCience and Food Rroducflon, McGraw

Hit1, New York, 1983 . ot &////// o

14
CarTer, Logan S., Experiment in Soil Scsence, insfrucfiona Material Program
Caltfornta STaTe Potyfechnlc College San Luis ObispS, California.
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'?' o Lesson: How is ooII Formed7 . ' L o ;1 L
\ -whn*f. - : . +

Need: Each individual is dependenf on, soa% for Thetr exnsfence Many sTu-.
" . dents do not undersfand The process by- which soil was, formed and the

.. <" length-of time"required for this process to‘be compteted, Sofl cam - . -
O . be destroyed fagfer than it can be ermel'PparTrcuiarw in the dr;er -
o _ . reg;ons of the country. ) A . .

« . v

‘ ObiecTtves* S , K L e,
g : . S . . . . _

After the lesson has been faughT and Tnme pnovnded for |nle|dual sTudyu~
and pracfsce has beén given, The sTudenTs will be abLe To

1. Define the foi#ownng “terms. Thaf relate dxrecfly To soal and ITS
v formation: e _ , . L -
'Y ., . ' q‘ . < sy .. ._~
soil .« . microorganisms ¥ delta o .,
L : soil profile . " .minerals - ' . glacial'deposﬁfsf""
o : , parent material altuvial depossfsf ~ loess ﬁeposifs
. weafhering' o flood p!atn ' %{ ” organic.deposifs
‘ - .2. Descrlbe the various factors Thaf play an |mporfanf parT in The

o : formafton of soil. : ‘ : S .7

"-3,” Describe the d:fferences among soi | horizons in a Typxca! soll

’ . L - profile from the area. p
Interest Approach:
. Have a disblay of the common minerals (rocks) from which soil is formed .
in the area in which you live. Oiscuss-the exfenf to which these miner-
als affected. the formation of soil in the local area. Also have some
- 'soil ‘samples avajlable and discuss with the sfuaenfs how the rocks.you
“have available were changed into-the goil. Polnt out that .productive

soils are developed<3nly from minerals (rocks) whtch supp!y altl of The
- essential elemenfs needeqd for plant growth..

- . ' : _ .
_ Key quesfaons, problems, L Teaching techniques- '
, : concernS* L o and information
* T _ ) _ . ) 2% :
‘1. What is spi'l? ‘:\* - a. Soll Is "A collection of natural

bodies. on the earTh's surface con-
taining living maTTeh and supporf—

'an plants." ,
1Q o | AT b; Show a Transparency of t . &bmp05|4
- : . “tfon of’a typical. soi by yolume.
h7: (Overhead 1) : o
' - 2. Why is a study of soil import- as SOSJ Is 6ne of our most Valua
" ~ant fo each of us? - =~ ~ resources.
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“ S : EERIRE R : ";4‘ b. Soilisan. lnfegrai part of the
L ST RO ER ecqlogxca! sysfemvfhaf produces
b' LT e e feod.

Medaum to anchor roots
ReServotr to sfore H, O
Refeases ‘essential chemicqgl
elemenfs for plﬁnf growfh

.ﬁ;St>s) 15 also a parf of our

. . L SRR 331ﬂ Foundaf&ons for bui lding
peo W e 720 Purification systems

. ' 3. Eng;neering prOJerfs
’ ‘. fdi Have each student descrlbe how
B , ; 'soit affects their daily ife g
) ' ' Wruf:ng a shorf paragraph‘mlghf .
7 el ) be appropr|a+e . ,

R

P 3.-fWha+ are The flve (5) agenfs . The Following agenfs arg cﬁiticaln "
S ',,'responSIble for s Qtl forma+¢0n7 . in soil formation: - [ - S

- . 1. Pargnt material ‘ )
! B 2. Climatic conditiofs ,
~ > 3. Relief or Topogranhy '
' e 4. Vegetation.
1 o 5. Time . .
NN .

How are fOCKS‘changed to soil? a. - Weafhering

1. Rocks are brolfen by expansion ,
, ~and .contractipn caused by fluctu~ -
, L - ation in heaf and cold. -
< , - 2. Rivers, glagiers and landslidgs -
' o T may cause. rbck fragmenfs To
‘rub togethegr, o
, o . 3.- Wind-can Ylow The:smal1er parti-.
. o . - cles causfing a sandpapér like
' ' .~ action.
. . 4.} Chemicals tend $6. eaT away” at -
rocks. :

f

’ b. meaII'pla tlife beglthTp gﬁéw; )
1. . Lichens and moss appear fursf :
. 2. Whey they die and decompose, LT .
o - fuyther decomposition,of the"’
- ' rgck takes place. § .:ﬁ\\ '
3. This process continu .as.hlghérfz-a
‘ © s/and higher level plai?s'begin_ o
. /to grow. L
.. "'x- ‘. ) "
. R - N
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P C..: Mi.croorganisms : P

:39vj'{bf ,g-cafegorues of paren+ material?

poo ‘@f. WhaT ‘arg The mosT ‘common ‘kinds @
o o 3 of mtnerals Thaf make up’ 50|i7
SRR ;J;' What . are the majorkfypes.of;u  a.

"' ‘rocks and- Their characfer—
- -, istics? e
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'nf., Wha1 are ﬁpe five (5) general - Aa.'
. _Organic deposits. f,;.éun;
#Wineral'
"2. Hand out JTudenT references

: Rockez

Ri

1.0M flsone of +any orqanusms help .+
1.“break down plant matérial. .. ~]

2.- As fthe migroorganisms go- Througn
“ their 1ifé cycles,/some acids.,

-~ are prodiuced which causes furTher

rock breakdown fz
;Minerals and rocks )
Glacial depesits - . - _

LoeSS'deposits e '.;_ ' L

Abluvial and.marine deposits S

Nafuraity oecuring in-
orqan l‘g body. 7‘- .

4. Hand eatﬁ sTudenT a bIank copy

i d

of handouf 1. o A

?u”Through supgrvised study, have .
.~ .students complete handout 1.. *
3. - Discuss The Tudenfe' answers.

M -

A oomplex msneral aggregafe

1. “ldentify the hree rock groups

lqneous RoCks formed from.
- cooling of moften maTerIaIS""
‘., which have' been pushed up
. . frdm-the center of the earth.
b. .Sed:menfary Rocks formed: by
.'brlnglng together sediments -
" arld small- rock, fragments..
and beFng cemerited together
gither chemically or by
“compression . _
c. Metamorphic: lgneous.or ‘
sedimentary rocks which have
been subjected to. enough -heat,

. chemical activify'and/or ’
%ﬁpneSsure to radically alter
Thelr characfertsf:cs .

‘{;2,.'Have the sTudenTS comp!eTe handoufZ

on rocks.-_You wzil need to pro-
V!de references. :




L3l B

- B Descrtbe the vartous wayssuf

L'Alluv1a} and marxne deposafs ST

S soil*is- deposited?: - : “ Sediments .carried by and depoawfed
’j“ , el . e ' ' B -infresh-witer and, sediments carrled
Vo o ' B ~"and deposxfed Yn The bcean. ; i
i SR N o 1. AITUV|al fan 'Ji
N S : anj"WaTer moves down the mounfain

. N &t a high velocify- .

; R b« When water:loses .its vetOC|+y,-u
Coe :3**§‘ " . © ' the sediment drops out-in
o % * the valley. :

S e ¥c. Site examples in your area
R for the. sfudenfs.
, v : > 2. Fiood';plains;--_“
. > . flood‘yafer mo@es down genTIe
T , . slopes.* ! A
s - : - _ L - b.:-As the stream meanders along '
: . ? o S fﬁ “1¥ causes wide flat boTTom— '
. - ? k- - lands called flood plains._
e L . e Site ‘examples in your area'
E N ' . for the sTudenTs. .
S -d:duDeiTas ' S
L ':' * ! ) 1. A Fiver empties into a
v ¥ . * . .large Hody of water.
'. Do T - . . © . 24 As tHe sediment settles
R . ) . o out, a deltais formed. -«
" o * ¥3, Site some examples in your
N , ‘ ‘\ A i - area’ for The—STudenTs. .
A ﬂ";. © 3. Show Overhead Z -and d}scuss The
¢ . ' . charadteristics.of each altuvial-
oL type of deposit. - - D"
. i
L P b, G!ac;a! dep05|+s Large ice mass
. : Y which moves by the force of grav-

. . - ; ) . > . ;fy .

. _ . 1.=_As glaclers moved southward,

‘ ' . * they moved soi | ‘and rock ahead

. . ) i - of them. .
' 2. As the glacxers m&lted, The
A ' mlnera! depostfs were !ef+ be~ i
B T ,‘."'- hind. - ~ ’
. - ‘ 3, ' These deposits became the par~ N
; T, : .. ent material. for soit in These :
'y 'y ' . % areas. . - *
I : T 4. Material tef+ behind bv graczers
e v =+ TIs,called qfaC|a3 drlfT { B
: ':A_ - L o : ° * l. e . .
'{n;"?”-j;‘ - *NOTE: - Some of These deposffs mlghT o
S '_ not. be present in your part of | u :
ST the state. - 3 ‘ ‘ .
N S g i & : -
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- o = oo

e ¥5, "Sife some -examples of glacial
' deposits in Montana. |

6. 'Note: An interesting !lbrary
research~project would be to
" SR : . have the students prepare a °

N . ' o _ short paper on glacial, acTton .

g : s o . in MonTana '

B c. Lloess deposifs: Deposits of wind-
) " blown silts. - -

1. Windsrswept the silt and finer
oA particles from.the floodplain
' and* then deposnfed them when the *
A . wind velocity sybsided. |« = -
/.. 2. Most loess deposits occur in
. _ . } Kansas;, Nebraska, Kenfucky,
_ . . Y, Tennessee. and Mississippi.
e - - $.. 3,..Thé soils created by loess de-
' ' posafs are very, productive.

. : . - 4
d. Organic deposits: Naturally occurring
. .+ organic deposits which act like
parent mafeﬁial.- '

. ' : . : .. 1. Forms in swampy .and marshy areas.
[ e e 2. Plantg begin fo grow. of
N o : 3. They dle and the plant material
- remains in the shallow water., .
. _ 4. Ox&r the yeats, the p!anT'maTerial
r _ s oxidizes. creating an area of .
N organic soil. - o v"

\ ) . T

How does climate affect . e Temperafure and rainfall are the _

soil formation? = - _ \\\crtthal facforiJ’,

t
’ v %, Temperafure}‘
“ N .\

. 3 a. uImporfanf in chemical and'\ ,
: g{ S “. physical weafherang of par*‘ A
™ . .. . ept materiall R '

' b.. Temperature fldcfuaf;ons B
_\causge expansion and coﬁ*rac—
\Von
c. High Temperafure speeds
ch.mtcal,reacflons '

' : : . ) | . R H .\,: . t..«-. .
| - y o | ? ‘ alvfal!\ | ;},
\ T a.’s Speeds “chemical. and physi*
' . ‘ o % cal weathering. - '

S b.~ Increased -rajinfall means - .
S . . ..more sedimeptation. . . L
A Y S Mois+ure mustibe presenf for

. R o 'ﬁ chemlcal wea*hering o
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e 10, How does rellef or Topo~f- . a. ‘Rellef Elev;ﬁﬂens or lnequalllles
' . * o graphyﬂaffeel weathering? _of the land suw. ) constdered
P o , T collecflvely .
¥ D "
T ) I t.o "Affects so:l dralnage and
S A o B L o erosion. -
N . N ST ' 2. Soil on slopes Tends ;3~Be shal-
Ce o R o low. Py
oL e S . 3. Nature of sotl formed on slopes
Yo .. S P . .and uplands is. usually:
,,AA. ,. ) ) ’ ‘ ..!‘ ’ : ° z .‘. .
L v ! a. Well aerated.soil"
N by b. Oxidized soil§ . "..\ ' .
s ’ «ﬁ . . . .
. c. Bright colored B hortzon.t .
v . d. Low in organic matter "¥
S . ) v P i Q; . o « . . - A ) .
11. The effect of vegelallon on " a. Two general caﬁegorFESmof vegeta-
fSOll formgllon o ‘ o -~ tion are foresl'and grasses.
. S . z_' + - L - 1. -So:ls developed under grassland
o A : vegelallon T
~ e " a. Tend fo have thick, dark, ,
o ' L ‘?} L ~ organic matter rlch A hori- .
: S " oy - . zons, B
: 2 ) : ‘ . " b. Have orgmgic content and
T ‘ - - dark color caused.by de-
’ e T : ST - composition of ggass roots.
—_ e © c¢.  These:soils. are usually qulle _
’ : - fertile..
- \ .
2. Soll developed under forest
A o vegelatlon may '
N . N : . o
e o e _ . a. Tend to have a/Thln Al horl* -
o o . ' CoTTR A zon. AR
' ) b. Tend to have a Thtck bleached
. ' -« B horizon. ‘
L E = C. AUsually have a Thlck 0 horl-'
: iL’;ﬁ L zon. -
. C - d. " Have nulrlenl levels Thal
: A - ‘aré somewhal lower E
. 12, How -does flmelaffecl soil - a. Time deTermenes The degree o which
- . formation? o .l" - othetr faclors express Themselves
- b. Solls formed: from granlle develop
: very showly -
A % o : .A-Aﬂu.'-~ c. Four. general s+a+emen+s aboul sofl
I . o "formafaon and +lme
SR f--l~"_g L P ; | A 1. Older solls have deeper soil pro-
). T s e e,
- . 2. .0lder solls are' usd%lly more

highly weathered.

3% Older soils cOnlaln Thlck A2
"'.and B horlzons




‘ KA v ~ s e T . e

, \'_ . SO ., =4, Older soils have usual!yiloéT
., ) , S o . Their plant nutrients due to
"' T o ey g ot ~ ' leachiing. o

- 13, What is a soil profile and o a. A verficaM section of the soil Tﬁfouqh
' . . why is it formed? R all.its horizons and exfend:nq info ~w
: : ' - the parent maTertal : o
R o " "b. Show. overhead 3 of a Typtcal J0|l fﬁ‘

- .

] E o S e, proflle.

AQPlICBTIOﬂ

There are” severat pOSSlbfe acTzviTtes that mlghT be - used To apply some
of the knowledge learned in this lesson.,

:;,f. Break fhe class into small groups and prepare a reporT on how
the son! was formed in. The area” in this lesson.
. N _
2. -Select dufferenf soil *formations in your area and have the’ sTudenTs e
describe fhe unique characTer&sths of. the formaTxon ’

s, Coilecf |denT|fy and caTegorize the various rocks and manerals. . -a,ﬂﬂ
' which are a part of .the parent material of fthe soil in your: area. 'Y

This. could be used for future soil studies.

V4

’ References:

kBgshop, CarTe}, Chapman,-BenneT' Crog;§cience and Food ProducfionL
McGraw Hitl, New York 1983, L B

Sopher & Baird Soils & Soil ManagemenT ResTon Publashing Co., inc y
Resfon, Virginia 1978, . :

_KnuTl;.Korpa Hide, Profitable’ Sonl ManagemenT Prentice Hall Inc., .
" Eng!ewood Cltiffs, NJ, 1962 ’ SR

RS ' Various Fu!m Strips. | oy <:;7 A/ :

.
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A

U 5F}Opdp!aInA

Floodplaln "L

R P

1.
2

3,

GENERALLY AT THE FOOI’OF A MOUNTAIN SLOPE.
GENERALLY THE-SOILS ARE WELL DRAINED: S
~ SOIL TYPES DEPEND ON SLOPES ABOVE FAN, R

FLOODPLAIN o SR

AT 3.
A l‘l

S5 -

DELTA*  u
ST,
o

o . -

'11}3.

":'ln |

i OF CLAY. | ‘3¥(f-

USUALLY POORLY DRAINED._ .

SOt TYPE DEPENDS ON SOURCE OF ERODED SEDIMENT °
,THEY MAY CONTAIN HIGH. AMOUNTS OF ORGANIC MATTER
USUALLY HIGH IN NUTRIENTS. |

"

USUALEY SHAMPY «-1; _
SUBJECT TO, FREQUENT” FLOODING. h
THE SOIL IS USUALLY FINE WITH LARGE AMOUNTS

) . - ¥
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' SOIL PROFILE

- MosT FINISHED LAYER |
USUALLY DARKER IN-COLOR s
WHERE LIFE IS ’/”hg,

© UsuaLLy CONSIDERED

A HORIZON (ropsor)
TO BE THE TOPSOIL : { Y | |

| ' B HORIZON (suBsorL)
) B COMMONLY CALLED THE SUBSOIL S _

"OFTEN FINER IN TEXTURE THAN
¢+ A HORIZON

'NOT YET “TURNED INTO TRUE SOIL C HORIZON

CALLED THE PARENT MATERIAL. K

T e

PARENT MATERIAL
BEDROCK
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ROCKS FROM WHICH SOIL IS

&

FORMED -«

2y,

A

. HANDOUT 2

o

Name of Rock

T

Class
igneous
Sedimentary’
Metamorphic

:i Texture

Course
or .
Fine

,.Néme of

Principal
‘Minerals

-1

Phys!cal

L Appéaramge

Cqlor

Hardness
.. ‘to
Knlife

Conglomerate

&

14

19

Basai+ \ :
'. M . - .\.
“Gnelss .
Granite
-Corél - .
Tmestone “ %‘
0 - , ; v%
Marble :
Obsidian R <
'Pumlce
Quartizite "
. _ . '
Sandstone
© Schist h
. 'Scoria .
 $63!9'
State | .
A k3 i « :
~ Travertine g :
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Lesson: The Phystca! Properf%es of SoaA

.« Need A person need not be a soil. scﬁhnftsf To descrrﬁ//+he basic physucal
o _properties of soil.. Everyone , ‘can appreciate the characTernsfics ofgi’
soil by seeing it, feelung it, and: sme!ttng it. Color tells us atBu®
the organtc.content, feeling soil Te%ls us something about particle
size. -ﬂUndersfandlng the soil's phy ‘cal characteristics will help
+ everyone -from the home. gardener to the soil scsen+45+ conserve our

greafesf nafura! resource Y-
' & 2 / .

N
- v

Ob;ecf;ves o f, ' , | a ’ | .
“ T : \’
_Affer the: lesson has been Taugh+ and 1ndtv&dua! Sfudy and prac+§ce has been
. ' -complefed the s+uden+s will be able +o . _ .
g o 'Deftne The fot!owtng Terms fhaT re!aTe to the physncat proper+|es of
o |

-, - ~texture , _ : _
structure R : L o RN
: permeabtltfy ' -

soi | separafes

-

2. Describe and Identify +he Three basic sou! textures;- a) sand b) S|i+

_ T s and c) clay.- . SN
’ ' ' _ ISP t '
| 3. :Dis lﬂgUtSh be+ween good soil structure and poor” soi | s+rucfure
4. DeTermane the maJor SOI! textures using The "foel" +es+ : r

5. .ldentify and descrtbe The major soil s+rucTures to.include: ',a) platty,"
‘b) prxsmllke, and c) biockitke R .

ln+eres+ Approach

\Have Jeveral samples of -soil from the local area available. Have the students .
examine the’soil. Dtscuss and 11st on the board the differences the students
are able fo see by looking at the soil samples. ‘1t would be appropriate to

~ let one or Two students use a feel stest o determine if they think there ts
a difference. Be sure to polnt out that in this 1esson They/wtil be study-
ang on!y those Things that They can see. ' '

. I

‘Key questions, problems - j",;, “Teaching +echniques'and_".

concerns . - . . . ~ " information y

e

or

}( i

1, What are’ +he physlca! properfies..,; Phystcal properties add To the
of soil? . . . appearance and feel of a soll.
' IR They iriclude color, texture,
E : ~ e strugture, constsfency and
v - : o o permeabi!lfy Y

.«
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What ‘is sof!hsfrucfure?

' What is meant by a soil
: Texfure class?

)

‘Practice identification of

t+he common textural classes
of ‘soil. .

What effect does soil texture

‘have on soil management?

PR )
N

i

~.Wha+ are the basic Types
_.Qf sont structures?

. “‘ : ’
'

”Why']éxsoii strycture important?

¢ 7 . -.. . 1 .
H ' . ) ’ ‘\ ! .
d v .. T
. 2 .

-

a.

'A.spécific'sike of soTl parTICle.

]

‘Show overhead& to lllusfrafe the.

dxff ent- S ;& separafes.

Usnng a sef of soz! sifting screens,

- collect actual - soil separafes

Sotl wn#h snmtlar amounts of sand

‘fstlf and clay.

, 2.‘

‘material-.

&

DlSCUSS The 4 broad sotl texture
classes. .

1. Use overhead 2 o show The
textural classes., .’ ' :
Have the students feel the
textyre of the maJor Texfure
class S, ,

Demonsfrafe the use of The Texfural
triangle. (Use ovbrhead 3y

‘D:sfrtbufe handouf 1 descrlblng the

general characteristics of-soil
Texfural classes, :

Demonstrate the feel test and use
of the soil Triang!e to determine
texture.,

Pass out. appropriate reference
During supervised study,
have students compiete handout 2 .
before dnscussxng the quesflon. ‘

The arrangemenf of soul parflcles

into aggregates and the subsequent-

- arrangement of these aggregafes in

the soil-profile.

Iilustrate to the students by show- '

ing them one of the bassc sfrucfura!

'?Types.

~

Use overheadA-To show The various

aggregafes,

a.

-1
- 2.
3

. Have actual examp!es to show The
: sfudenfs.: :

Good sfrucfdre;4 

;.-Will ihcreasé'permeabliify

Will reduce runoff and. erosion.
3. Wil enhance root: growfh and
' penefraf!on.

6 -



« o O T T
T e . e ~ b 40 Wil limprove’ soa|~a|r relaTton~ o
S - U . % ships. ,. : 1
' - e ' R ~ 5. " Will enhance waTer movemenT dn s
: R o . T ) . heavy solls. . . . ;.'
.9 _ﬁhaf farming pracfices can be : a. Till soii when moasTure conderons o
' “fol lowad to 1mprove soil struc- . are -right. g
ture? . , o R '
it { L -~ Y b. Ma:nfann prosgﬁ soi | ferTl!ITy
: S . . :J: .

_c Grow crops Thaﬂ~§%bduce organsc gy

P — matter. g
/_ : ‘ . Yeoe \ §
S . N d. Grow -crops that enhance benefaciji
. fungi. g
» .
e. Turn crop residues under A
o . F AR
10. Dtscuss Yhe retatio shtp be~ . a. Use overhead 5 to dISCUS soil%co1ort
« . tween soil color an . ' : , /fﬁ. R
' phySIca} properities\of soil. ' . - -'*;ﬁ, ’ ,
" 11. What is soil permeability< . a. MovemenT of air and water, Through
' .- ¢ ' . \\ IR soi l. iF o )
e " ' o b. To have permeabtltTy, a soll musT ﬁ,
: T T e _ : have pores which .are continuous -and
b ' ' large enough for -alr and water To
- pass through them.
c. .Permeabiiify depends on:
! - S
. C \\ 1.. PorOS|Ty or pore space:’ repre-
. s . sents soil voiume which can be
' P : occupied by air and/or water.
Bulk density: waelght per volume
\ "~ of an undisturbed soil. '
'123 WhaT is the effect of soil ‘.a.l Coarse\;eﬁls {Tke sand usually heve
permeabi!:+y7 . o . bulk density. . N
' . | b. Coarse soils are quite permeab!e.
o K - , c. Poorly structured have -lack of per5;'
B R o L A E N meabi!ify. . - ‘gp - ‘
o . | o A ‘ | d..  Improvement of Sof | structure Is the
L ' T S . - only economical means of changcng - L
_ s : vy . E permeainITy In farge areas. '
- % g
’,:.f ' i E |
‘ A . %
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Applncafton or Followgp

'“. __ Provxde each student with the form that is enTsTled "Deferminafion of Soil o
SRR " Textural Class". in part "A" fill in six known Texfuﬁhi‘cﬂasses that you have
o © -% available. When the students have completed parT A, give Fhem SIX unknown
e Texfural grades and have Them compiefe parf B. .
. ’Sieve and mechar}tca! nalysts procedures are provided.if you wish o usév )
¥ - them. ' ' . ' ' ‘ : '
. . .. - " &\ . ~
" References: S\\ ‘
, ! l. z '
s : Sopher & Balrd ‘Soils & 80:4 Managemenf Reston Pubixshtng,_Resfon '
R Virginia, 1978 ' oo A
e o KnuTt, Korp; Hide, Prof!fable Sol | MLnagemenf Prenflce—HaIl Eng!ewood"
AT . Cliffs, NJ, 1962. ‘

N ) ’ ' N
Bashop, Chapman, Carter,. Bennett, Crop Scnence and Food. Producfton,
McGraw Hitl, New York NY, 1983 -

Carter, L.S. Exper1men+s in Soil Scsence, Caltfornna STate Polyfechnsc
’ College, San Luis Obtspo, Calsfornsa. .

.:.../ . . i Lo . \, :
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SOIL_SEPARATE

Very Course Sanp -

,COURSE SAND

. Meprum Sanp

FIne Sanp
K
VERY FINE SAND

SiLT

- Cay”

- {":T\\f> “DIMETER LINITS -

' o o OVERHEAD 1
.-" - ' . N . ’ R N ’
L R

SIZES OF SOIL" SEPARATES

o _(MILLIMETERS)Z

| 2.0 - L0
T 1.0 = 5 % Very GRITTY
.‘S' - |25
25~ 10} Gy

10 - .05 } SLIGHTLY GRITTY

05 -~ .002 }-_SMOOTH{ VELVETY, -
| _ BurTERY

Less THAN -'.002} STIcKY & PLASTIC -

. MNoter A mrLLiMeTER = 0.03737-incHes

19 24 |
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L'SILT:

.. , .-

SAND:

CLAY:

s

LOAM:

.Sost THAT CONTAIN MORE THAN 70A SAND.

. 1 ' N
*

B C Lo .
‘. ) . T e . o - N
M

SOILS -THAT CONTAIN. MORE: THAN 80% SILT,

PN . )
. . . 5
/0 .

- SOILS THAT CONTAIN:MORE THAN 4OZ. cLAY.

. B XY
7 e . 4
.’ »

o4

Sost THAT CONTAIN AN INTERMEDIATE MIXTURE OF SAND;'
COSILT AND CLAY.~ ' :

. THE FOUR BROAD. sou_ TEXTURAL CU\SSVES .

toa

e

"OVERHEAD 2
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| CLASSIFICATION .~ -
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VAN
sitfY cLdy
OAM, /) -

100 80 80 70° 60 50 40..30 20 10

" PERCENT SAND
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5" ¢ GRAMULAR -

-
.

- TYPES OF SOIL STRUCTURES

“
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OVERHEAD 4
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. OVERHEAD 5

} L REU\TIONSHIP BETWEEN SOIL AND COLOR

‘ SQIL COLOR AND M{ ,AT/ TEMPERATURE._

m\RK SGILS ABSORB MORE HEAT - '
(’ DARK SeILS. WARM ‘UP MORE QUICKLY . IN «THE - SPRING .
DARK SOILS AEND TO. EXHIBIT HIGHER SOIL TEMPERATURE

Y

'SOIL COLOR AND PARENT MATERIAL.,

9
2

*;;. g SOIL FORMED FROM MOFIC (BASIC) ROCK ARE USUALLY DARKER -
- Soil FORMED FROM DELSIC (ACID) ROCK ARE USUALLY LIGHTER

- So1L COLOR AND

L3

~DRAINAGE.'.

N o S I
- WELL DRAINED SOILS ARE RED AND YELLOW DUE TO OXIDIZED IRON,
POORLY DRAINED SOILS HAVE BLUE AND GRAY COLORS: -

R




e . HANDOUT 1
" SOYL TEXTURAL CLASS CHARACTERISTICS

SAND: Loose and ;ng|e—gra|ned w;fh the sndtvtdual gralns readnly vis|b|e,

when - squeezed a-cast wlli form whidh wn|! noT fall apart when The.
. hand is opened. . .. o ¢ :
N o :_LOAMY SAND Coose and ssng|e—gra:ned with the nnlelduaI grains visible,_
: T U when’ squeezed a cast will form which will not fall- apart: when The
s hand -is .opened; Tmacas1'wili break when ‘handled.

'SANDY LOAM: . Logse and S|nqle gratned with The individual grains vuslb|e,
.often suffuctenf clay presenT to give the appearance of coatings
on the grains;. when squeezed-'a ‘cast’ will form Thaf can be handled
.very carefu||y wahouT breakung

i ) , LOAM: A re1a+tve unnfomnmlxhne.pf sand, silt, and clay that may feel gritty -
B ). /\kd . but.usually does not have complete visibl|ity of sand grains; a cast

.formed by squeez«ng can be handled freely w&ThouT breaking

oILT LOAM Ranges from gritty To floury dependung on size of The sand part-
o icles; Wisually visible. sand grains appear coated when observed in ’
_ : ' the soil mass; a .cast may-be passed- from hand to ‘hand without break-
. : ing; soil. will not ribbon and will glve a: broken appearance when
"~ pressed over the forefunger : :

~ . SILT: No visible sand gralns, very smooTh and floury feel!nq due to unlform
PR particle sizes; may come close to formnng a rtbbon which barely
' :q#?= c sustains its own weight. _: : L di. .
SANDY CLAY LOAM Plasflc soid may have visible sand gralns if pressed be—
“tween thumb and foreflnger soi | wnll form a rubbon which barely
sustains its own weight. ‘ ' :

CLAY LOAM: Heavy, fair|y uni form, p(asfic mass; few visible sand grains, wI|I
' form a ribbon -which barely sustains its own weighT |

. o % .
" SILT CLAY LOAM:" Heavy, plastic unlform mass ThaT has a rough appearance when

: rubbed over the foréfinger; fwrms a ribbon which witl barely sustain
' - Its own weight. ' o

~ SANDY CLAY: P|as+:c 'sof | -that will form a ribbon capable of susTannln rTs
. 7 own we!ghf will appear rough or’ broken. when rubbed over The th
-and forefinger S _ , . - f B

SlLTY CLAY: Plastic soll that.will form a ribbon capable of susTa}ning\Ifs
P own weight; will appear rough or- broken when rubbed over The Thu b
‘and forefinger.‘° R : S

.CLAY-:' PlasTIc to very pfasfié sol.} Thaf'w!!l"appear'greasw or sTlckf when

IR ~ rubbed over the forefinger; capable of formino a Ionq ribbon wh ch
' oWl supporf iTs own weith ' : :

~
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SOIL TEXTURE AND 'SO1L MANAGEMENT

+

o

3
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HANDOUT 2

" Texture

»

- -
" Type of Soil"

AdvanTageé_'

Disadvahfages

SAND -

SILT

CLAY-

LOAM

| fééﬁszfsz.'  . '{EQ'Z~' N
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' . " DETERMINATION OF S0IL TEXTURAL CLASS . . . o '
wo = - . S s "

Part A;IKndQﬁ'S?mPJG%f L ;' o e ' T -

“No. | - Soll Texfﬁraﬁfoaés 1 . Primary and Secondéfy characteristics

¢

e e e . — R A e

fis

e

’-Paff B;'Unknown Sémp!es : ‘_; , S ‘ e ;'~~\ o =“§{¥ o T

v, R P

No.  } Soll Textural Class Primary and secondary éharacfeﬁfst§gsu R
¥y . ; i oo . ‘{v . . o . ) l ) .
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~ . SIEVE ANALYSIS METHOD =

Materlals Needed: - - . ...

. Soil .samples - oven dry

Distilled water

8% Calgon solution

Set‘of Graduated sieves & . - ' o

400 mi. beaker : ' ' - . _ .
_Drying ovan . ‘ o ' B

- Procedure:

J.t“Weﬂgh ouT'ZOO grams of oven- dry soll and place the.material- in a -

" large beaker. Add 25 ml.-of Calgon'dispersing solution, add distilted
water. to brlng the valume within about 1 inch of .the top &nd stir
frequenfly for about one-half hour.

2. Carefu!ly pour The maTerIai in the beaker on a 270 sieve, rinse beaker
and pour -on sieve.and flush the.silt and clay Through ussng a sfrong
spray of Tap wafer .‘i'. Be . very careful of the sxeve R

3;;;Wash the sands tnfo a sma!! pan, rinse severa! times To gef rld of
+  the floating organic matter, " carefully pour off excess water, frans-
fer sands To a beaker ‘and place In oven to dry
a4, AT the nexT Taboratory pertod prepare 4 nest of sieves, pour all of
* the sands on the Top sieve and genT!y roTaTe or shake The sieves for
'.fnve mlnufes S
5. Weigh The-fracfion retained: by each szeve From These weaghfs and
.the original weight of Yhe samp le calculate the percenfage of each -
fraction. In the sample.’ Discard sand and clean .up glassware,

. =270 !ess than . .. 0.05  Siit plus clay

Sieve No. - " Size mm . Separate . Weight gm . - Percent
-1 - . 2.0 - Gravel
18 . - - 1N0 - very coarsesend
c 35 - 0.5 . Coarse sand
60 - i 0.25 = Medium sand -
+ 140- T 0.10--° . Fine sand - . )
270 © 0.05" - .Very fine sand -
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" MECHANICAL ANALYSIS OF SOILS
’ o Materials.Needed: -f L - 2
'., _ Varuous son! samples . . ';_-. S T . : ‘.'j%
© 1 fruit jar and\lid for each, sample R |

. 8% Calgon solution - Mix 6 Tabtespoqns of Calqon per qT of waTer '
. Ruler ~ graduated 1n the mefr!c sysfem .

Measuring cup- - . Lo : s - -
. Tablespoon =~ o, . . )
N - . ’&‘ R 3
- Procedurd: T .o . Co SR : - S

1. Place approxrmafe!y one-half cup ofgsoil in a quarf Jjar. Add fbve

, - : Tabiespoons of the 8% Calgon and three and' one half cups. of water.

L Cap and shake for five minytes. - Place the. Jar on the desk and fet
/f/"~ stand for 24 hours., : -

2. At the end of 24 hours,. measu%e the depfh of seffled soil. This,
represents the total depth of soil. Shake thoroughly for five o
minutes. Place the jar on 1Whe desk and !eT stand for 40 seconds.

-.Now measure the depfh of settled soil with! a ruler This is the
sapd !ayer - : # o

<

.3.'_AT the end of 30 minutes measure the. depth of settied sofl and syb= -
o tract the depfh of sand from this depfh to gef the depfh of the silt .
" o . L4

' Iayer .
“ . . 5. Record your results for each of the soil samples,

The remain?ng'unseffled‘paﬁf represents the cla fraction.

MéasureménTé' - ‘ ' - e : o 7
You-may converf the measuremenfs |nfo percenfaga-flqureq u5|ng +he
~following exampte

:__.;d ; . o C o . //. |
3 a. . Total- depth of soil ' S 23mm . T 3Bmm . Ty
'b:.  Depth of Sand Layer - 9mm 13 mm o
c. Depth of Siit Layer . .. “ 10 mm . 10-mm
- * ¢ sand equals 9m | ioog = 30 ‘2 M 100% = 34.3% | :
% szs%‘e uals om0 m ioo%~% 43 5% | 19~mm x 100% = 34.3% L
9 23 mm . * .35 mm © . : _ ' /I \
% C!ay equais 100% - (39% plus -43.5%) = 17.5% ‘ o
' _ - 100% - (34 3% p!us .28. 6%) 37, 1%
. NOTE: | '

T Refer to +he sol i, Trsangle and defermtne “the fexfura! class of
each soit.. v, .




UNIT: Basic Solls - " ‘ A '}*Ji

' 17 Llesson: The Chem{cal Properfies of SGII - o
Need: RN S .*. e T
. ) - IR ¥ - ‘ o ’ o o o
SR ; Everyone is. 1nTeresTed in having p!enTy of food To eaf ' The chemical .

. properties of soil gives solds its ability to. hold nutrients and create
a desirable environment for the plant. Both conditlons &re: necessary ,
for & plant to .produce. When sttidying chemjcal properties of soilk,. -
clay' and organic material become extremely "important. We will. have to - _
call on the studentseknow!edge-of posITive and negaTIve eIecTr&cal ,«g% .
charges to undersTand his Iesson . - e :

”Ob!echve :

(After the lesson has been TaughT and andovadua! sTudy and pracTIce
have been- complefeq, The sTudenTs should be able to:

e ' B Def:ne tha follow?ng terms that reIaTe To the chemical properTces'
' ' .of,.sojl:
' . v '
‘colloid : ’ - acidity o
- cation exchange . pH
ions o : - alkaliany .t
S , 2. Describe how posiTavg and negaTIve elecTr;caI charges affecT ' ,
'.m‘ ... ..~ the soil and sugsequenf plant growTh o : .
ialypferesf Agproach - o . o o S "' o d_‘ “

Have The sTudenTs share whaT They know abouT possTive and negaTIve
charges. Determine 1f-they have any, idea 6 how this phenomgna

- relates to soil and the abilITy of soil To support - planT growth. o EL.
‘ @{' v Key quesTtoms, problems, c ’ ' Teaching Techniques and

concerns . i L . informaTlon

1. What'is a soil colloid? - 4. A soll particle which is small enough to .
, s o g N . .~ .stay suspended in water. - The particies are -
' ~ ’ " .USua!iy less Than 0.00Z mm in d{amefer

b The collold usually carries. LR negaTave
5 ~'elecTr¥cal charge
2. What are the.different = a. janera! : ' SN
> types of soil collolds? . . ' '
SR et 1. There are 1.1 clays (kao!ln!Te)
2. 1. 1 clay .

“a. Show. overhead 1.

- b. The negative charges come From
- broken chemical bonds along the
, edges of. The parTicie.,-

'\
!

:'xf,f;? S "ﬂ-z{ i:éiél'i" - :;" f'i'x-'f :': R
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4.

WhaT is.cation exchange .
(CEC)

o capaclTy?

. What 1s cation exchange?
(Use overheads '3 & 4)

. . Cations can be attached to The so!l parchIes

u:ny-

cQ,'BrokehﬂcheMIca!.bonds'are caused by
- weathering. ' : :

3:; 2.1 clay

a. Show overhead 2 «
" b. The negative charges coiie from brokef
bonds and molecular’arrangemenfs wITh;n
the aluminum layer. - ’

Organic Cclloids
1. Organ?c matter s of a colloldal naTure

when it decomposes.
They seldom have. a distinct sfrucfure

2
‘3. ‘These colloids simply occur as coating"

around soll. particles.

' Because the collo:ds are. nega+1vefy charged
“they are able to. a++rac+ poszcve!y charged
‘ cations. .. . . SR

hd

Remember There are waTer films around soil
parTlcles : :

.,,

and so!! soluTlon L . q;

[ . o

. The cations come from ferTilIzere and fhe

breakdown of mlnerals and organic maTTer

The exchange Takes piace when one, of the

soll solution cations replaces one of the .

_canons on a "sof i parTlc!e )

There Is seldom an equllibrlum because of.’

‘leaching and plant uptake of caTIons is

a continual process.

The abllITy or- capac:Ty of a soi! co!!oad to

ho!d caTIons

. This capac1+y is dependenT on Thé amount of

charge on the soii cotlold,

>

. .The amount of charge on the- cOi!bld55¥S
dependenT on +he Types*of COllolds presenT

. FacTors ThaT affecT CEC

Number of co!!oids present (soi!l texture)
. Type of collolds present (soii’ consIsTence).‘
Organlc maTTer conTenT :




& ..

SV 5.0 Why is CEC:ImpoﬁTahT“ Ca. it Ind!cafes the: nuTrtenT hold:nq capac!fy of
'?:}- o '_in”sOi! management?-. . . ' a soil. .

o _ , . fbwt It determines -how ofTen and_how much time
BRI o e musT be: applfed ' :

~C. Determines how crop nutrients other
than time can be applied.’

-\ e S d. . Help determine what form of nitrogen to

) - : VR A - apply fo soll. -

? 6. What lsfsoil acidity? = a. A soll With excessive amounfs of H fons
" T L  in the soll solution.

1T, A common problem in The eastern

| 4 parT of United States.
. . ‘ - . / “
7. What Js soll : a. . An alkalin soil Is one that has an excesslive .
. alka!inify?_ e Amounf of OH fops in the soil solution.

1. A common problem In many areas of the
western ha!f'of'fhe United States.

Vg N
s 8. , How do we describe " a. Soil sclentists speak of SOIt acidlty and o
: acidity and _ : a!kalinlfy as-'a .soil reacTton
o .. alkalinTty? L :
’ , o , C -+ . 1, Show overhead 5 of a pH scalé.
o ’ ' o 2. Fresh%y distilled water is neutral.
a " The HY tons and OH ions would resuit in a
pH of 7. ]
. 3., Soils with a pH vatue of !ess Than 7 are
© . acldic.?
\ , 4, Solls wtfh a pH ‘value greaTer than. 7 aré
S BT a!ka!lne §\‘- -
9. How are acid and alka- a. Acld solls
. line soils formed? ' . o
s ) ) S Common In areas of | high rainfall. B
- o L . o . 2. Sotts-In eastern half of the Unifed STaTes l
. Tawe R . : ‘are predominantly acid.
, o g - 3. In humid areas, 'sofl moﬁsfure moves. .
i : ., . through the soil:-aliowlhg the hydrogen
o . , S o fons of the water to replace other
' ST T posifive fons. Basic lons such as
. . oo T - - calctum tend to-'be~washed out of the soll.
AR R R R R 4, Solls. In humid areas which were covered
AR SR ' - - by forest are -usually.acid. "
. o ' " 5, Loss of plant material from the 'sofl
T tends. to cause acld ol
b Alka!lne solls e !
s SRR I Ususatly occurs In dry areas., .
- Ce . 2. Very tittle jeach!ng takes piace .
- - .. 3, Soils which had a-grass cover. prior

T e T - to- cq}fivaf!cn_are usdally atkallne.




Rt

. 8. Mhat Is the affect of  a. ‘Acld sofls - o
’a- - % acikdity and alkalinity. - - ' ' "
R on plant growth? - K A1, P!anfs generaiiy favor a s!aghfly acid
- . The slighf acid cond:fnon is more
favorabie to the activifies of the sofl -, ..
_ organ!sms. :
g v b. Atkaline soils _
¢ S o o 1. Wit generalty slow The growfh of: The | '
N - - . ¥ ) ' R Cr’Op.
s, 2. If severe enough, +he crop will be unabte .
to draw molsture fromthe soll
’ soluf!on.- ' :
S _ - «3. Revlew overhead 6 shownng The crops and
o o v S Tolerance. .t
. ._"' - Application énd Fol!éwup'
» Asslsf the students in complefing The exerc?se enTlTled "Nature of
. - -~ Sotl Colloids." Completion of this activity. wi'tl require some advanced -
. .- planning. Taken from Ppage 20{¥2035 Experiments in Soll-Science: o
'Referénceé' L ' L, g//
) " Sopher & Baird, Solls and Soil Mangemenf Reston. Pub:zshsng Co., Inc.

Resfon, VIrginIa, 1978
- Carfer, Logan S., Experimen+s In Sotl- Sc!ence,_ InsTrucTIona! Maferlai
Program, Ca!ifornlaxSTaTe Poiyfechnic Col!ege, San Luls Obispo, Calffornla.

&
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" OVERHEAD 1

L1 CLAYS

- SILICA  (8102) ';,” R - :

o A A0 o o

\

N

L : o

S~ - , THE NEGATIVE CHARGES
- .OxYGEN-HYDROGEN LINKAGE . . MAINLY ON BROKEN
. | - - EDGES,
® , ’

. -8

~ SILICA (3102) 

-

. MaIn Types oF 1:1 CLAv:® KaoLINITE AND HALLOYSITE

) ALUMINUM 1A1203§_ BRI E .




- 0. OVERHEAD 2

SiLica (Sx_ozi\_*

%é S .
R
. ALumINuM (A1203)1

- NEGATIVE CHARGES COME FROM
BROKEN 'BONDS ALONG EDGES
AND MOLECULAR ARRANGEMENTS +

' WITHIN THE ALUMINUM LAYER,

L

|
|
|

7 Siica (510,

'ALuMXNUM (AI203)'

..SxLiCA{(S}OQ);

k]

. ——— ——— s gt -v-T-m; B —————

"'VER 1cL

L —— e — " ———

NEGATIVE CHARGES coms

ST RO |
AN TYPES o 2:1-CLAv: MONTMORILLONITE, TLLite; VERMICULITE:
T T ‘lTE“CHOLORITE MATERIALS.
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“THE COLLOIDS CONTROL THE IONS IN SOIL WATER,
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| SOIL WATER.

f-UPTAKE.f

v
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S TG GosoLuTIon) o

- \t*,LEACHING S

CATION EXCHANGE TAKES PLACE BECAJ!E OF LEAGHING AND/OR
NUTRIENT UPTAKE REMOVING IONS FROM THE SOIL SOLUTION.,.f
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pH RANGES FOR SOME COMMON CROPS

"~ CROP.

ALFALFA
CORN
- GRASSES o
CSMLLGAINS
"GE_NERAL'-GARD_EN_ CROPS-_A | |

3

i L

N 600.*.6;7'
5.8-6.7
- 5.8-6.2

5.8.- 6,2

A

" OVERHEAD 6 .




x UNIT: - Basic Soiis
' o 7“.fLeesenf The Biotic PFOpefTTes of " Soit

Need ‘The soil Is full.-of animal l'ife that Is constantly in motion,. doing -

, " things, that &id in crop production. The-soil is literalty alive with
R activity. .To understand how the. soll supports - plant life, students must
' understand the :role-microorganisms: play in.the decay of organic material,

. . . -causing.of planf disease, and converting nnfrogen infto a forni +ha+ can be
oo ‘used ‘by plants. - A .

ObleCTIveS°

'.. Affer the lesson has "been Taughf and |nd!v1dual s+udy and: pracflce hasﬁdgeh'
complefed The students will be abfle To : , . ‘

1. Define the fo!lowrng Terms +ha+ relate to the biotic properfles of soil

~ »

. Macroapimal - -+ , - . Rotifers -Bacferta
] Microanimal ., . . -  : “Algae | - :
‘Nematodes .. ° <« ;' Fungi LT

Protozea . 7 R Acftnomycefes o N

2;'-Nameanddescr|be the . beneflfs of. organic ma++er |n maanfalncng sotl in
a good cond;fuon

5. Describe the benefits qflorganic and inorganic matter Bn .the soil.
". . 4, Distinguish between organic and inorganic matter in the -soil.

!nferesf Approach'

¥

" Co!lecf some nematodes ahead of the class ‘and p!ace Them dn a mtcroscope _
“stide. let the students observe the eel=|ike organisms for a few moments
. Compage these organisms.in size with the others that are common in-the
earthworms on. hand at the same. time. Why are earfhworms SO crl¢|cal in
maintaining-a gooed soi! condition?

Key - quesf;ons, problems,~ T - Teaching techniques and information
concerns | } S ; . . :
1. General comments - 7 ) gﬁ;._ A vast number of organnsms live In

N - .~ " in-the soll.

_bé;,The grea+e5+ number-. belong to ther
L p!anf k:ngdom - B

e P IR e Most soi I organlsms are’ minute- in
- - ‘ ‘ - size, but have great Imporfance l
in- The doit. .

“d. Dis@ribufe handouf A on. "Imporfanf
groupdi?f dnimals commonly fbund
- in sof{" . T




'Wha¢.|s a SOIQ'maéroan{naluénd.“&H

- -how .do.they help tmprove soi

oo
1
N

conletons7

What ié.fhe5mds+,imborfénf:"

macroanimat in the soil?

. _-. . Y . - N
[y : . N . .: . . ) .
L L e .
.

WhaT are The lmporfanf so!l
m!croanimais?

"'uo 00~ 0N Ul B AN N
) . .- . .

. “Commmon rodents - include SR

OB R
R .

.'#These are. The Iarger animais found "1i
The so?! ’ Gl '

;*'Rodenfs T
Wsects e T
Mi{lipedes® "'“_- ‘e
Sawbugs. (woodlncé) ' o°
Mites . - o
Stugs ‘and snatls .

. CenT!pedes
Spiders : S

.'-Ear+hWGrms ¢ ~f\;- o

< Ground squirrel |

‘Pocket gopher .~
. - Woodchuck PR ST \
# Kangaroo rat S
.} Prairie dog - '

LS

As-these animals burrow and dig in

. ~the soil they may help:

.fne-earfhworm

,:5; “May “increase size: and sTabiizTy R,
. There are Three main: ‘groups: -nema= .
_;~+odes, proTozoa and ro+!fers..

' 3l' Nemafodes (Threadworms, ee!wonms)

- iLi’ . and sphxﬁe shaped

Pulverization
Granutfation

1

2 : L :
.3« Transfer of soil -~ .=
"4, Control insect.populations -

5

6

. Aerate and drain land .
. Initiate the" decompossfton
process.

;,NOTE - Polnt out that These rodents

can cause damage in large

g ;gfconcenfratipn - e

) >

1, They pass iarge amounTs of soti
through their bodies. (as much -
as 15 tons. of dry earth per acre)

2. This process increases the

availability of plant nutrients.

3. .Increase the :level of organic - -

+ matter. . R S
4. The holes or tunnels ieft by the
- . wornf improve aeraflon Fnd
~dralnage.’

L of the soil aggregafe

" a. Found In/almosf al! solls f.:
b. “Show.overhead 1 of a: nemafode =
c¢. The organisms-are round




Almbsf.Wholty'micr scopic s
" ‘e. Three groups of nefatodes: .

a -

R R . - - .. 1. Those that .live on L
. e L 3 _ - decaying orggnic matter .

. . : ;/;4*’”’f/f// co T .. - 2. Those,that are predatory -
S . ' S - Those That afe parasitic.

f, Groups g and Jb" ‘above.
' o ) ~are most numerods
T o e e Y ' o « g Those in group }cﬂ has Tne S
L ' g © ability fo. penﬁHrawe plant.
- N : SR ' . ' Tlssue :

l

ff‘;:‘ AT ] 2 ‘Profozoa - Show oV rhead 2.

Simplest form f anlmal life
. One-cel led organism but -
| : ) larger than bagteria
O T T : - ¢. Three groups of protozoa

|

1. - Amoeba’ E' T
S L o : . 2. Ciliates on infusoria .
T ' ' LT - ' -3, F!agella+e§ o .

‘.'O".Q) .

o : o d. More than 250 specses have o
. - ' .+ been isolated o
’ ' : A ' S e. A number of serious anxmal
' ' ",, SO S e o . and human diseases are due "’
LT . o f . o To profozoan ‘infections

' 3. Rofafers - Show overhead 3

. ~  a . a. Their numbers are greaTesT
o AR swampy - land.,

R o S b.  Mostly microscopic in size’
v i . .. . ~.c. Their importance to’ SOI|S
'\ - I ' ' : Is unknown
5. Whaf Types of plant iIfe S a.-.Five Types (1) roots of higher "
' are .common o . §pii? , o - plants, (2) algae, (3) fungi,

i L B D] acTInomyceTes and (5y bacferla

: 1. Roofs

a. Roo#s of hlgher planﬁs)

‘ | . A - :{le. wheat, alfatfa, efc )
e T supp!y larde amounte of\
b T - organic ma#erlal

. A.de L “' R o 'BI._A ‘good. crop. of oats wtll\ - v
oL R ' ' produce approxima+e8y 4, O O ~/

. poutids of dry matter per.
- acrein the.parts-of the'\ -
;p!anT +ha+ grow above grodnd..




| The maintenance of a satis~
© féctory ‘supply of organic.
~matter is possible only be-
cause of . roo+ resadues

';2. - S0l Algae: ¢hlorophyt! ‘bear-
~ing organisms that live near
+he. surface of the soil.
a. 'A!gae con+r|bu+e to erganICf~
content of soil,

"b. May be vallable in the stor- -’

age’ of energy. 8
. ¢.  They may fix some a+mospher!c
~© - nitrogen. '
. -. oo \
3. Soil funga. ~Three main groups’
‘. include yeasts, molds, and mush-.
. room fungs Shol overhead 4.
v . l
- a. 'Genera! charac+er|s+tcs of
~. fungi: - o _ M
R
1. They are f:tamenfoue,
microscopic, or semi-
o macroscop:c
2. Jhey aid in d
" and dlges+lon of the
. ~organic- residues.
" 3. They are found in all
: - soll layers with great~
est numbers In the sur- -
face layers. .
., 4. They ald soil fer+t!c+y
. . by keeping the decompo-~
- sition process going.
' Vs )

4. Soil Ac+:nomyce+es Filamentous,

often profuse!y branched body
e Show overhead

a. They occupy a poei+ion be+ween .

-the molds and bacteria -
" b. - Develop best in moist,: well-.
o aerated soll
J¢. Quite active -even durang
© 7 ".drought periods '
, . di Especially numeroys In. high
. W humus, low-acltd sofl
~ . e. “Important in-dissolving
- sol | dtgariic matter and
. Iiberation of nutrients

gen from humus

_‘mPOPTan+ in re!eas!ng nf+ro~?“'

PR




A -
6.. What are the genenal harmful

7. How can-a preducer_manage
his/het soil to maintain
organic matter?

. P

:ASAAbplica+Ton and FOl!owup‘ '

&

“the pub!icafion,,"Experlmenfs I Soil Managemenf"

effecfs of soi | organtsms? .

5. - Soil bacteria:

‘Ee lworms can infest plant reefe{ o

Single-cel ! or-
ganisms, one of. the simpliest and
smal lest forms of life known..
Show overhead 6. -

a. They multiply by elongaflng
. 7 and dividing
b. The- greaTesT number of bac~
teria are in the surface
'horszons
c. "Two general Types of bacT rias
T .
1, AuToTrophzc: Take energy
~ from the oxidation of
-mineral constituents.®’
2.. Heterotropic:s Take -,
- energy. directly from_::
organxc maTTer ‘

d._eThey are a parT of al{ organlc -

“transactions.
- e, They are important in enzymlc
: transformation. .-
f. Show overhead 7 and. dISCUSS the|
role of bacTerla in the -soil.

RodenTs ‘and- moles may cause damage -
and srr:gaTton,dlrches. "

_Snatis and slugs g‘ve The gardener
_problems. ‘

)

'May cohTribuTe to pianf disease -

.~y

May Temporarcly compeTe for soit -
g nuTruenTs -

3
Sy e

“Use overhead 8'h>d|scuss These

pracTaces.

‘.. oo -y

~ ‘Have The sfudenfs conduc+ Twoadab experimenfe to- ;Ilusfrafe The effeof
- of" the bioTic ac+30n=ln fhe,sot!

The two exercises are Taken from;T@”.

These e% fmenfS"l

a“ wil! require 6 to 7 weeks of. adVanced p!annang.

I

i
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1" / . . ’ ) £ ‘..b, .
!i - - " Rishop, Carter, Chapman Bennett.  Crop Science and lood Produclion,-
T McGraw Htll New York NY 1983, ‘!
ﬁﬁ-f: S -SOpher & Batrd _ So:ls & Solt Man_gemenT Prentice Hd!l !nc., Englewood
: o Cliffs, N 1962 }

'KnuT:, Korps, the, Profnfab!e Soal Managemenf Prenfuce Hall lnc., Englewood
C!tffs, NJ 1962 ' =

' _ :CarTer, L. S., Expersmenfs nn Sow! Science, VocaTtonal Educaflon Producf:ons,
T ' Calsfo?nna Polyfechnlc STaTe Un:versafy, San LUIS Obtspo, Calafornla.
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' 7 VARIOUS TYPES OF 'BACTERIAL'CELLS o




W -31.:'1';;> o T OVERHEAD 7

PRINE FUNCTIDNs.of SOIL ORGANISHS

"NONSYMB OTIC NITROGEN FIXATION ORGANfiNS IN THE SOIL THAT o

~ FIX NITROGEN IN SOIL FROM THE ATMOSPHEREA.. o {'

: “-SYMBIOTIC NITROGEN FIXATION ORGANISMS THAT Lrve IN THE NODNLES:'

'OF LEGUMES THAT FIX NITROGEN FROM THE ATMOSPHERE

"'.*TANNONIFICATION ORQANISMS THAT FREE'AMMONIUM}(NHQ) TQ,fHﬁl- -

\.', THE DECAY PROCESS,

SOIL

NITRIFICATION ORGANISMS THAT | CONVERT | AMMONIUM (NHE) TO :
NITRATE (NO;) - -

o PHOSPHORUS MINtRALIZATION ORGANISMS THAT CONVERT ORGANIC S

PHOSPHORUS TO ORTHOPHOSPHATES :

bULFUR CONVERSIONS ORGANISMS THAT CONVERT SULFUR To_"
SULFATE. (SOQ) | L

o SR {
UTHtR REACTIONS ORGANISMS<;;;;‘RELEASE OTHER ELEMENTS DURINGf



- T

o .MAINTAINING:SOIL'ORGANIQ HATTER
1 KEEP GRASSES IN}THE CROP:ROTATION
R RETURN ALL CROP RESIDUES T THE SOIL
. 3;'.CULTIVATE N HORE THAN NECESSARY
4. CONTROL EROSION IR "ﬂ;'f-1” h' 5%". -
5, USE TOVER CROPS WHEN POSSIBLE R
g,%g;%wMMLMM%Qmmgmn | o

52




o i . I ° : -
Small mammails - squirrels,- .

) ! ‘ | gophers, woodchucks, mice,
' . " shrew .
N ?:bsi?T:gg : ~Insects - springtalls, anfs
‘rgi y on ‘ grubs, beetles, etc.
" Main fals R Mitlipedes -
‘ eriais. "~ [ -Sowbugs (woodllce)
' Mites - :
. -{ Slugs and snatis
j T \ Earthworms .
_ S |
" ites - . | o
g Insects -~ many anTs,
‘ Lar (‘ . beetles, etc. o
~ . p gefy — [ Mites, "in some cases .
L reda ?ry ' Centipedes- -
Animais. _\ Spiders:.
-1 ». *
- e Nematodes - ~
' Predatory or - . Pigiogogs .
_ parasitic or - Rotifers . | : .
' \ " subsisting on B '
‘ plant residues
A .
_;  .“'t' o o " Roots Qj.higher-p!anfs . .
L 3 | N .g Green = - . 3
. Algae ‘! Blue-green
: .Diatomg)
. . : e ‘ Mushroom fungi
\ . Plants  Fungi.. - J)Yeasts '
Y R B Mo{ds
AcTznomyces of many kinds :- ‘ ‘A

\\ Bacferia o ' '{E?ergbic ‘ and .<:éu+o+ropic

NG \ Anaerobic Heterotrophic - o




’_ g : ff'}\DecomposITion of'Oroanic MaTTer C o L e

‘This exercise wil! “help i!!usfrafe to your students- ThaT dlfferenT
facTors affect decomposiTion of organic maTTer, The changes whlch occur -
during. decompostfion : L

13

-MaTerIaIS'Needed:-
Soil N
Residue, such as cown sTalks, sawdusT grass, sTraw, leaves," eTc
Green manure, such as alfalfa hay or c!over _ ] :
Ammonium’ sulphate . fertilizer : o \\§>\' _ '._\KQL :
Treble superphosphate fertilizer - 1 " '
- Two number 23 size tin cans. wiTh hoies In the boTTom

Eé[imggg This experimenT shows The decomposlng of organsc maTerlaIs In a
R m:nnaTure composT plle : _

}. Cover The boTTom of a number 22 slze wiTh abouT 3" of soil.
2. Add a_!ayer_of~|eaves and gras abouT an . lnch Thﬁck
3. -Sprinkle abouT 3 gram of'ammo um sulphaTe and Treble superphosphaTe .
-m!ﬁed in equal proporT:ons, over The leaves and grass.

R , S
'. . , - 4, Dampen with waTer Do not over~WeT SR 3
o e Repea fhls layerlng un+|l The can is fuli ; '3' T,
'.'_) . : - . .
6. Wez'h and record the weight, p!ace the can on a. saucer and seT In
an rea where aT will noT be Tampered with, : \
7. W'igh ‘the can each week for six weeks and add enough waTer to .
' intain the orfginal welght. (Keep The soi! moIsT buT do not
ake it weT) )
" 8. ;AT the end of seven weeks, remove The contents. of ‘the can. -Examine
~the material and record your: resuiTs and observaflons e
ParT Two: This experimenT shows - The variafion in raTe of decomposITton of
organtc maTTer : - :
1. 'Chop.or cut sTalks'of alfalfa hay InTo‘pfeces one~na1f fnch in
.‘iengTh M!x ten grams of'ThIS'wifh 150 grams of soi!
2. -Place the ailfalfa and: soIl In a glass Tumbler and moisTen wlTh
- water to fie!d capactTy T o :
3{ _Mark The Tumbler with the TreaTmenT and the' weighT
-4, _RepeaT the abOVe procedure, us!ng sTraw
) - L 5. . Repeat the-PrOCedure,.using‘corn statks. o .




o - 6. ,Make up a second seT of Tumblers wafh soil and ordanic maTTer as
o .- above, but, In addition, add one half gram ammonlum sulphaTe To
" : o each of the Tumblers.. . : .

1. You shou!d.now haye.s!x tumblers s T'upaas;fqlfowég'

- a. Ten grams alfalfa in 150 grams ‘soil. . : -
<" b. - Ten.-grams straw in 150 grams soft. ., = - . L coo
7 . ¢ Ten gram$ corn sTaIks in-150 grams soil. : T

' - d. Ten grams alfalfa in 150 grams soi | waTh one-half gram
- . -ammonium sulphate.
- e. Ten grams ‘straw in 150 grams of son! with one~haif ammonium

. . . - sulphate. , : . .
T . .. . f. Ten. grams corn sTalks in 150 grams of soi | quh one~half gram RRYIR

o : ammontum su!phafe. - '

AllThe samp!es shoutd be moisT but noT weT

8. Place these tumbldys in The classroom foﬁ‘approximafely six -
: ‘weeks, - keepsng them at othmum mossfure. , '

. ﬂé.p At The end of six weeka, remove The conTenTs of the Tumblers, exam:ne
« . - and compare them for compléteness’ of decompos:faon._\NoTe parTucularly
' The presence of ammonia. . '

10. Record;ycur resulfs;




UN!T Y Baslc Sos!s | |
’?'fﬁ - ?..Lesson Planf So!l—WaTer RelaTTonshIps

Need: The soi f is somewhat like a !arge sponge IT coilecTs waTer durtng .

the wet periods: of time and stores the water far the planTs during
. . - the dry periods. 'Aithough. it Is a complex process, a general under--

Y - standing of the process lIs- emporTanT to help us know when to supp by
' water to aild planT growTh : N KB
’ Oblecfﬁves S _ : ' . g

&
3

-Affer the. lesson has been Taughf and individual- sTudy and practice has
. been Complefed The s+uden+s should be able to:,

1. Deftne The following Terms that relate to The soil~wa+er re!aTtonshnp

gravi+a+vonai water- " - 'f;eld capacaTy _
- ' "~ . caplllary water ' wilting point
' A,ﬁi . hygroscoplc. - o adhesion

soi! saTurafion : o cohesIon

U

"~ 2. 'To describe the dsfferencesamonggraveTaTTonal, caplllary and
N hygroscopic water. .

3. - To describe The facfors that wk%! affecT The SOll'S abtlify to.
_hotd waTer

' L d-." .4; Tozdescribe The-effecTs of ‘waten moveMenT Through the soll.

5% To tdenTify some key farmcng pracfices ThaT wx!! make better use
of soll moIsTure oL R , L

!nTeresT Approach . ' --, _ | L . T ' ~..

.
lilusfrafe The various soi.l moisfure s+a+es (saturated, field capac«Ty)
by .putting screened samplies of a sandy and a.clay soil In several wide-
‘mouthed metal containers of similar size andiadding different amounts of .
water to pairs of containers (one sand, one ¢tay) You can- determine
how deeply the soil Is wetted, and how much water drains ou+ of soi! >
represenfsng ‘drainage afTer saTuraTion S - :

r

I Key quesTuons, problems . ' : . Teaching Techniques and
et s s chcerns . . . . PP «nforma'Hon ) o -
1. How does waTer enter the . - a. MWater enters Throughipores:(air fi
T soii? N - S - :spaces) by The acflon.of gravity. -

N . 312.'7Wha+'+hree forms of water are’ .a..iGraviTaTIonal wafer
e L -~ found n ?he¢sofl?:.:‘“ . f - 1. Free water that moves Through
D' _ SR S o . the soil because of gravlfy.

ij.? - X .if L2, Usuai!y moves s0 fasT p!anTs
B o . cannot use it.




s N ) N .:.-~ \\
T

v . "ti" N : \ (r‘,, |

L ST ; T - 3. May cause planfs To W||T and

', AR S . diedf it occumles necessary
R oo . = - alr space.’ 7

© A )

'bi*-Cap;!!ary waTer

, . 1. WaTer hetd looseiy around soll .
4 - - . particles.
Wt 2, Most of this water is avaalable
' \ o to the plant. = - ,
\ : - .. 3. \Water held by cohesion (aifran :
(U ,:T!on) beTween soil molecuies.

R c jglitnn" fCu Hygroscopic waTer o

K D "1. “Forms very Th!n fllms around
o  soil particle — .
* 2. 'Not usually. available fo. pIanTs
3.  Held very tightly to ¢he soil
particle .

, - ; - d. nUse overhead. 1 to fllusTraTe the
three -types of soil water. '

- 3. "How is The force with whtch ' a.” A bar. One bar equals one-third
| . , water |s held deTermIned7 -bar pressure applied by a water
- - , . S column 1.c .in area and +1000 ¢ in,
’ T height.

bar pregéure all gravitational
S . w0 water drains - 7
" o - 2% From one-third bar To f:ffeen
: ' - bays, capillary water drains .
3. From fifteen.bars upward we
have HygroscopIC'waTer )

}.:vFromAﬁegz to -about: one-third

4, D'sc:gg The {mporfanf moIsTu e.,\SoIt saTuraTton ‘When the sot% ,
Y consTraanTs - S jﬁ? .. . contains all the water it .can hold
wiThouT sTandIng on The sofl.
. 1.
b. vFIeld capac:Ty MofsTure content
) . . of soil. graveTy removed all The
g . S e T waTer it can.- . 7

~

.‘ -~

c. Wilting poinT;- That amount. of 'soi -
- S C o - - molsture at which plants cannot
R A L S obtain enough water to kéep from .
A R o wilting. *
« T \ o . ’ - .
-~ 'd.. Hygroscopic' percentage: The moisture
.. 7 . .{.+ content of The soilxwhen lT is: abou+

rj:jj;ﬂ{;.i.;:;n R L s {:uair dry

e :z\"d':'} o ”eii,Oven dryness ' When soit moisture:
Lotens o oA 0 0 0 hag been removed by heating ‘the .
BT TR W Co ”:\ soi! aT 105°C for aT !easT 12 hours..v““

. B

el \ e,
. . - N




R T R . e o - .f;. Use overhead ZA B To discuss The rela—
' e - . S tionship of soﬂ! ‘mofsture -to plant - -
BRI R ' . S _ avaitab!e moisfvre S e
. AR : ' L ' I "'.,]
. 5. How is soil moisture - D a Use overhead 310 sliusTraTe molsture
" calculated?- . L. .“catcuﬁbfions :

b, It wou!d be a good exercise to have
the wetghf dry and deTermIne the -
:mousfure in some soi! samples
6. What soil factors affect water - a. SoI! +ex+ure
¥ . ' - holding capacity? - . S '
T I, The. more clay there is in The
'/ ST : S o soil, the more.water it will
b o ) . hold. .
s : IR ... 2. Discuss why." What prlnciple; .
R ) ~ -applies?’ S oo

. b. .SoI% consisTence

L . L : . 4 U1, The +ype of c!ay affecfs
oo C LT ;'- waTer holding capacafy

- c. \Soll s+ruc+uné

N ‘ T I . 1. Has no dlrect effect on the
’ L ' " B ' ' - sofl's ability to hold water.
: . . . 2... Dogs make sol! more pérmeable
A 4 . - 3, May Increase soils effective-

water- hotdlng capacITy
'l‘: o S al; d. Qrganlc.maTTer .

1, _lmproves sol | structure and
, -aggregation
e : 2. Increases. moisfure hoiding
" o T
R capacify
., 7. How do the various types a. Grévaafionat water
e of soil water move in ST S .
. the soil? ' L 1. .Have students define again
N L 2. Responsible.for nutrient
L a - ‘ " leaching and soil erosion
< - . .3, Nutrients must e added when
' - © - _plants need them when.the soll
L o B : " - hag a low water-holding capacity.
T T e . 4, When irrigating, apply water -
Cw e ".. ’ to avold- !each!nq and erosion.

1\‘ ';f' f 2 . CapTliary waTer

T e e T '1., Have. sTudenT define aqain

l: L - 2. "Moves to. po!nTs of highesT* K
R = . - cstenmslon - oo T

Lo e 3. Use overhead: 4+oe




P

:frtse by capeilary acTion? ’
{9.” How can producers reduce L
waTer losses7
'*WhaT culTura! practices can

o,

How does soi motsfure

be used to make better use
of soil moxsfure7 o

o o
ApPSICaTion or Followup:

. 'Plant crops .at the proper time to -

.;4. When plant . root oannofdproduoo

- enough Tenston to take molsture
The w1l+ang po;nT Is reached

#

..‘litusfrafe and explain using a

series of test tubes .as, shown on .
{ab sheeT ' o

. " Use overhead 5 to discuss.

.uTi!lze.seasonal rainfal1

Plant varieties (culftvars) adapTed

_to nteet ava:!able waTer conditions.

Use proper p!anT»spacnng

Ay01d compacf:on causing p{ow pahs,

. ! .- . ~
Arrange crops to take advantage of

varying SO!I moasfure holding capaci-.

Ties

The purpose of these exerclsee is to help the s+uden+s deTermtne The .

di fferent types-of soil moisture.-
" can be determined by heating the soil in an oven- aT 1057C untit it

has reached a constant weight.
The loss .in weight is considered to be water,
The exercfse Is taken f rom "Exper;menfs iniSoil Sclence".

. sheet.

References

Bishop, CarTer, Chapman, BenneTT

 McGraw Hiti, New York

- Sopher & Baird.

The moisture confenf of mineral soils

This process will

Nagrh

ueua!ly take 24 hours.
Use« the attached exerclse.

'\.
\

i
i

Crop_Science and !Food Production,

. !
i .

Soils and Soi | Managemenf, Resfon Pbb!lshsng %o , lnc ,

Reston, Vsrgtnla, 1978.

Englewood Cliffs, NJ,

Carter, L S

Expertmenfs in Soll Science, VocaTnona! EducaTson Pro-

ductions, Ca!tfornia Po!yfechnic ?Tafe Universify,

\'.! Caiifornia.s
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- ‘\\ *  OVERHEAD 1~
|

 FORYS OF SOIL VATER

7~S0IL AGGREGATE

- THIN WATER FILMS |




_OVERHEAD 24"

[ . L. .
~ . o : . ..
NN - : R - X >
NNCYIRAL Cos : . .~

.

AR HYGRoscePic WATER 1S ‘HELD SO :STRONGLY Té\;\SOIL PARTICLE BY R
. ADHESIONYTHAT IT IS.NOT AVAILABLE TO THE PLANT - —

2. CAPILLARY WATERWIS HELD IN-THE ‘SOIL BY COHESIVE FORCES GREATER
" THAN GRAVITY, ANDWMOVES EITHER UPWARD OR.SIDEWAYS-FROM WET
PLACES: TO DRIER PLAGES,

y. N,
3, GRAVITATIQNAL WATER\L &ES;DOWNcTHROUGHQTHE spr T0 THE*WAIER

~(1962).
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T

- .

s OVEN_DRY ~—

A\ SOIL MDISTURE
N '

. <&

4 .

AV&%LABQE'IO,PLANTS-

. OVERHEAD 2B "

H
t
1

] N L
WILTING POINT

A

O

SR
SATURATION-

\

N
4 UNAVAILAQE%-WATER\~ |

X

N

N

Hyeroscop1c WATER

AVAILABLE WATER

. N Vg ',
' FIE&P.CAPACITY;_ :

)

a -

CAPILLARY WATER -

o

UNAVAILABLE WATER

W,

ro . . N
U S L

A
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OVERHEAD 3 '

) e - e o
- WeteHT-OF SorL Morsture - - oo o

Pt

»

i

100 GRAMs ., o
.'  ——— X . 100 = 25 percent  *

400 6rAMS  _' a i | o

LY




. OVERHEAD 4

- THE MOVEMENT OF CAPILLARY WATER ~ «

s
R

o

ak

2 = } - \ d-RooT HarRs T
S P RTI e | . | .
g’ .. N ART CLE }k/ ~<HATER FILM | .

AS THE ROOT HA!RS OF THE PLANT REMOVE THE CAP!LLARY WATER FROM ONE

PO(NT WATER MOVES AS fND{CATED BY THE ARROWS

v .

Lo

e e -y




: ;-\\

TYPE.OF MOLSTURE LOSS

Bt

. . . . i
T, .. . . . Ve
. " R . % 4,
o SV

HOM PRODUCERS CAN CONTROL SOIL MOISTURE LOSSES

- HOW THE LGSS'CANABE CONTROLLED.

S

. oo ‘\' . N
1. Runorr. ..

2, EVAPORATION * .

SOIL SURFACE -

r’ ) . e

- PLANT SURFACES

3. TRANSPIRATION',

"4, PERCOLATION .

i Al

VTERRACE THE LAND, STRIP ‘CROP, ADD’

} GRASSES T0 THE ROTATION, INCREASE

H'-f(:?-

' -: SOIL COVER

" REMOVE WEEDS - A

INFILTRATION BY IMPROVING SOIL
STRUCTURE - -

SPACE PLANTS TO GIVE A COMPLETE

NOTHING CAN BE DPNE

GRASSGS FROM

| GROWING CROPS |~y

INCREASE §0IL, MOTSTURE-HOLDING — - -

CAPACITY ON SMALL AREAS, .ADD’

" " ORGANIC MATTER FROM CROP -
- RESIDUES |

-

L4

. . » - . - A
-
. : * . .

OVERHEAD 5




e T e T LAB SHEEID

!f. \ Coﬁtecr 3 soiL SAMPLES OF TOPSOIL ‘FROM. WXDELY SCATTERED -
'~.'NLOCATIONS IN THE COMMUNITY, SCREEN, DRY AND PLACE THE SOIL IN

" THREE TEST TUBES. PLUG THE:ENDS WITH COTTON. LOWER THE TEST.,

TUBES EVENLY IN THE WATER AND WATCH THE. MOVEMENT. OF. THE WATER

up INTO THE SOIL. THEN ANSWER THE QUESTIONS BELOW.

-..5. )

b SoIL

o)

L}

COTfONI

e

AN
L e R—

-
7K

B l,~,WHY DOES;TNE WATER MOVE UP iNTo THE SOIL SAMPLES?

;2} WHY DOES "THE WATER MOVE HIGHER IN ONE TEST TUBE THAN

CIN ANOTHER7 e o o ..SK} N
A . U - o _ ' - e

L3 WHICH.SOIL HOLDS THE.MOST WATER? WHY? e

“4." WHAT DO YOUR OBSERVATIONS MEAN IN TERMS OF CROP PRODUCTION?. -

66+

P



Lab Exercises 1;:2 &;3.

. . . N . . . . . N . . M . .
. ) o . o ) . R T P
L o . . - . .. . u N DT e
. . . . L. . ’ L oL P o M K
T . . .- . - . . y
. . . . EY Lo . . " - ..
- S o : - » st . R
; . o . . . . - . o W - [N
. . - . - N ! B . R . , .

- DETERMINATION OF TYPES OF MO?STURF~|N*SOILS_- ~g S R

D ) L. . . - ) . .
Materiais: . - - U R L o R -

1; Sotl samp les T N
2. Empty cans and .lids . * . A R
3. Gram scale- ;T Lo

-4, ®ven : 1i'g.ﬁv.gg"fa?f3 ' _ S

" Procedure: STarT With so:*ﬁ'afif e!d capacify , ' L i ;,;

ParT 1 = Capil!ary Moisfure

T Weigh empty cans and Itds ' ' o j o
3 o Add soil and weigh cans: and fids : " /
. . Place,lids under cans ahd set cans on Tab!e to air dry
.4. _ Weigh cans each laboratory period untii- wetghf/becomes consfanf
" The dofference between *the starting weight and Tng/alr dry wexghf
_ss calcu}afed as The percenf capzliary wafer._ _

BN N -

T ° N ] '/

- Part 2 - Hygroscoptc Mélsfure : T -//

1. - Place air dry samp!es Qn oven with lids: betow cans and dry at 105
. A . degrees to 110 degrees C. (above the bb;flng point of water)
- o - 2. Next laboratory period, place fids on gdns, cool and weigh.

} ~ : 5. Cailculate-loss. of wafer bx\?ven drylng” This Is hygroscopic

- moisture.

Part.3 -.Tofal Moisture - . o o ' F

. ";\§ _ 1;__The percentage of ‘capi l'lary. and hygrosoopic mo's+ure will be
' ' - equal to the total moisfure,éonfenf of The sol | aT The Tlme of
_ samp!nng

3
23
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UNlT Basfc Sofls
Lesson' Soi{/9+essifica+!0n ) i
Need: - | o
iﬁ\\<~ tt wouid be Impossib!e to. accoun+ fér-ai! of The dlfferenf soit Types e f
“_ \unless there was somb fype ‘of. c!asslf;cafion sysfem._ The system allows -
s to talk about soi'ls sbf such 3. wayq.haf everyone can. understard what "

i@ other person is talking about.: Uﬂders*anﬁqng a few of the basig,con—
cepts of soll. classificafionewill efable’ éach of us 1o classxfyjson! '
accordsng to lTs ma jor propertfes;' ST . . )

' ' : o R O A S [
_Ob[ecfxveS"- T .'.if; ' ;L*%_.i'z"'”.;*J " | i ‘
After the lesson has been Taughf and indlv;dual sTudy and pracftce‘has =
been comptefed +he sTudenTs shoutd be abLe To.lh,~J_ o \ S
'5\ 1. List “the- 6 levels of the so:l classsficaflon sysfem.// » "\ s'l_{f*f
i . . LTI -7 S s '
? 2. Defxne and descr!be a soll, survey.u T ﬂf@; S \ -
3. DemonsTraTe Thecr abi!:fy To esTamaTe s!ope., S g.~\.a,
4, Recogﬁize.fhef mmon. symbois used on soxl maps. iﬁ f}lfn‘.f-'gn %u.
f 5. Describe wha'.farm!ng pracflqes To use with: The eighf capab:ltfy K,-f'
classes. , . % L ' _ e
- Interest Appr ach: ' 4 ’ - m;\ :
,/ SN L .

dehti fy some land formaTIons in your IMmed:a¢e'area Thaf The sTuden#s \
wué)/iecognize. A series of color slidesof: fhe aréa wille car*ain!y make

;p introduction and'motivation easier.: Dlscuss Fhe féafures the s+u~--
ents. can observe from the slides such as;,Wope, erosion, veg%fafton,
.‘etc. Lead the discussion as to the :mpor%éncetyfsoll/C!assif ce?lon

and how it Is used To conserve soft, T Ty

o

1
g

Teaching +echdiquessand W

Key quesfuons, probtems,.~: .
‘ : informa+&on sl

concer‘ns

-
s .
”~
-
id .

1. uWhy'do.we need +ojundensfend'
"’The classification system?.,

o .



(AR ¢
b.
What is a soil survey? a.
3
- - . . b..
\“ .

; Discuss Suryey Slope o ‘a;
“u +  Classes.:- o
u . ) o

4 o, RS . -b,'
i . .'\,.
v .

.;5 o o . Why is stope SO imporfanf .
AU when deTermlnYng land use?

6. Whaf are +he soil erosion

L ciasses? )
' f7¢ Ustng an area sof | map, have -,-ﬁka.
the studehts tell what some of T
* the- symbo!s mean. R ;,y\;m ;f b.-
R ) .\' E :!_)-: o ’ A
A .. E‘ . - = . C.

Howzaressoiié‘c%assfffegéfj' Vt. a.

.h}. ‘Orders = .
2. .Suborders o
. 3+ Great Groups

OOV

" carpenter's level.

| A:;} C;f!esy.
R . ..,.RQad'S.

i
2.
A %Treams
5.
6.

a .

- There are 6 levels of. classification: .

. Subgroups ;
. Fam}!ies . .
. Serles. o -,,,;

. g
N

\

Use overhead T to d!SCUSS the ImporTanT
feafures of each c!asstfacafton.

. . -

 The sysTemaTnc examlnafson, descrip~

tion, classxfloafton and mappzng ‘of
soi!s in an area.

-Usuaily soi | surveys-are divided on

the basis. of soll ser:es, slope
and eroscon.

Show overhead 20of ”Soii Survey Slope
C!asses" e

Make an esTImafe Qf s lope by using
a 190"-board a yardsfxc and a-

The Vattical- -
distance in inches is equal .to +he
ss!7be of the ground in percenT.

Affecfs ot!s permeabciify ’%ii,g
Defermines crop and maohtnery
se!ecTton

DeTermfnes soil & wafer coh§erva~:

Tlon measures o \;. R o

- Use overhead3 to discuss "Soil -
Survey eros:on classes"'

-,

Disfr:bufe ‘a group of So{! maps.

LA

USualiy an aerial phofographfu

F@aruresaon The map such asr;j;~

Hoyses _ﬂjsru}ﬁ

Churches'”




é: WhaT'ktnd of Information is

LT

A,

R

_-Us»ng +he handou+ T

'SupplemenfarYInarerYals ;

1. . bescrlpf1ens of all solls
2. Guides for thelr use and manage-
fent -

‘An inventory for land managers,

appraisers, researchers, farm plan-
ners, developers and~soil engsneers

Tl

'Simi!ar soa! series grouped accord-

ing to slope and eroslon.A

&,

- To classsfy larger areas of land

according. fo its po+en+lat for
cerTasn uses.

dxscuss the
eIghT capabiilfy classes.

@

Arrange with a scientist from the SCS +o serve as-a gulde on a p!anned
After +he field- +rsp, have +he students prepare a reporT on

-

'.fpf;j cL Included ln a soll survey
yo -_g[ reporf? -
g . ‘ i} ) .,.r\ 1 .
.. - 9. Discuss +he definition and
[ . . purpose of a land capability
: . class? QSCS sysfem)

/ N .

| |

[ . .

-
!
Lo ' \.Applica+len and Fo!}owdg-
.
A ). field trip.
A , \‘“ +he sites +ha+ were visited.
o Lo _ .
’ . a References. ‘
. L Sopher & Balrd
R ' _ _ Reston, Virginta, ‘1978,

o

Souls and Soxl Manaqemen+ " Reston Publishing Co., Inc.,




SOIL CLASSIFICATION SYSTEN -

ot P SR DO - N - ‘.f

. Y R

_OVERHEAD*1

CLASSIFICATION.

BASIS OF -
CLASSIFICATION

WHO WILL MAKE THE MOST

CLASSIFILATI?N”

ORDERS

“ SUBORDERS

GREAT GROUPS

SUBGROUPS_
r

CRAMILY

 10;

_185f“

BRI

500"

d“.ggiip’SQO'

“BASED ON THE PRO-
'CESSES BY WHICH THE:
SOIL IS FORMED, :

~ BASED ON: THE - CHAR-
| 'ACTERISTICS OF WET-
NESS AND TEMPERATURE .|

‘BASED ON SOIL. HORI-
SATURATIONS, .-~

‘MENT OF THE ‘GREAT

" THAT AFFECT SOIL
~USE,

ENGINEERING.

BASED ON THE FIVE -
_FACTORS OF SOIL
| FORMATION.

Ty
N

ZONS' AND THEIR '~ .
ARRANGEMENTS,  TEMP-

ERATURE REGIMES AND.°

SIMILAR BASE -

BASED ON-REFINE- .
GROUPS, .
BASED ON PROPERTIES

USUALLY AGRI-
CULTURAL AND/OR

|GEOGRAPHERS

| BROADSCALE AGRI-

'THoSE:iNTéRE TED. IN

WORLD. PLANNING. .

THOSE INTERESTED IN
WORLDWIDE PLANNING:

GEOGRAPHERS

.\‘. :

N

CULTURAL PLANNERS'

'INDIVIDUAL FARM PLAN- "

NERS AND THOSE USING
THE INFORMATION -FOR <«

| ENGINEERING. .. USE
OVERHEAD

TO' DISCUSS |
PROPERTIES THAT DETERMINE

A SOIL SERIES. Y

_ “ \

|USE OF THE PaRTICULAR



'
! . . 1 . .

SOIL SURVEY SLOPE.CLASSES -~ - |

“SLOPE. CLASS .\ PERCENT SLOPE* .

IR TR
R N
’\,-\ 6100 -
RIS
o 1525

1IN 100 FEET, IT WAY BE CALCULATED AS FOLLOWS. )

K

PERCENT SLOPE = . FEET FALL 100

>

~ HORIZONTAL DISTANCE T \

N s . .
R _ L

O NOTE: szxe:&aom&gmmmmm BY SOPHER & BATRD, 1978,




B e o S . OvEREAD 3 l_
R —‘P/: . }5f:~ o ‘;, o i -. o R
"‘T?-!  ,f- ) 3 <01 (R SURVEY ERCU‘ON CLASSES / : sf SR
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CORGANIC MATTER CONTENT .
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E PROPERTIES 'THAT-DETERMINE'A' SOIL SERIES

HORIZON ORDER D SERUENCE e
\HORIZON DEVELOPMENT OR THICKNESS o |
" TEXTURE OF EACH: HORIZON |

S STl

SOIL pH OF EAGH HORIZON

DEPTH TO WARD ROCK .
PAV HORIZONS PRESENT T

. SOIL COLOR' - o 0 o
SOIL STRUCTURE E . B vj )

TYPE oF CLA‘Y PRESEN:T - .
ANY OIHER FACTOR THAT WOULD MAKE THE SOIL DIFFERENT @
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jNearly fevel )
tions; -row crops may be grown every_'

-'Qrecreafion. A . .

land with few |im{ta-

year. R

Genfiy sloplng tand with 1/4 +o 3/4:

of  the topsoil. removed

row crops
every other year.- '

"'Moderafely sloptng Iand w;+h 1/4 to
" 3/4 of the topsoil refoved; row -
"{crops one ouf of every three years.

-S!optng tand with 1/4 to 3/4 of The
-.Topsolt removed;
~of - every four years._

row Crops one ouf

LandPhoT suifable'fordagriculTure,

,fbeoause of some special hazard such
~as.flooding or drought (could’ be-
come Qtass | if the problem were .

removed ) .

.o
.
’

. Very s!opln% tand subjeof'fo severe
erosion; only

suafab!é for. Trees
and iighf grazing.

-

jMounTaan sfopes. hof susfabte for

cropland; ‘may be used for-ﬁoresfry
and recreation, :

'Mounfain peaks and coasfa! marshes,

not suited for agrlcul?ural pro~
‘duction; may be qutfe-vaiuab!e for

9,

e
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.UNﬂT; 'Baeic;Soile . - -
B "_. Lesson:-'SeljnejSéep . BN ' .
Ry Need R -
N .o . . " 'ﬂq_ s . . .
R ' Salxne seep :is a.major problem in Monfaﬁa We are losing productive -
TRy, ! land at the rate of about 10%- per year. It'Is not entirely a farmer .
ST probPem because it Is not caused” eQi{fely by producers. Road can~ -
N sTruchqg and other. acTichies can speed The formaf;on of a sa!ine ‘Seep
' *condITion. NS : : - - R
§~ bieE%?Vesﬁf"“_;~. - N R -
) o » ST TN . B T o -
(f' .- After th lesson -has beep.faughf and cndivxdua! sTudy and pracfiee has T
e ) - : been complefed +he°s+uden+s shQuld be- ablf to: e w-.a~¢~
) . ;51f' Define the fo!!owing Terms fhaf retafe “to, Sa!ine seep andgﬁﬁ -].Qf
S . -, _formaf;en._ R _ ) e
. . sy, A - &= - - ) o
; " . . B o . (R .
. Saline,eoil Recharge area: : Sonf amendmenT |
. . Sodic sofl, Osmatic Moyement ™ '-JQHWhreSho!d level ;“L S
. Interest Approach: - ,f?_, } im B ..: B fq
» s P . ‘ o . . - ) ~ ,A . (~ . . .
-;;v; . .. Show sope pictures or slides of a saliné seep area. 'If you l;ve in an-
’ e .. - area wlfere ‘saline seep is a problem, refer to.some local situatioiis’
. : . Use the MonTana Map to discuss the exTenT of ,the prob!em. (Map from
N ' . bul ]e’f‘ ‘ Fl) ' ) ;_‘;z‘.‘_-? '(,
€ T . ‘ . ; . . - ., Lo
. Key'questions, problems, : - Teachcng fechnlques and CT
- concerns S informaT:on ‘
y T \ i -
- 1. What is satine §ee§iand'where‘ a- An area where‘an'excess amount of
' *is it generally found?. - B salt has accummulated throughout
. : A the upper surfagf‘ef_fhe soil.
-5 S "b; in acid er eeﬁi—acfd:reqions Where' ' .
- e rainfall is .insufficignt fo feak- . - .
W ) C - v out of the salf.. B
‘How critical is the problem’in  a. In 1974, Montana had 140,000 acres T
. Montana?. . - , of sa!xne seep_ - RN
. _ . . \ ] . ~ ) . . u ? S
L 2 ¥ ; by The saline seep has' been growing -
| | - at abouf 10%. er year,ﬁ“mﬂmwww ;
; ‘. - “Cs Currenfly, Mo Tana has in excegss
5 - B 200,000 dfy!and acres af?ecfed by
o N S satine seep.__.__ _ -
' },_ d;L'The probiem 15 _mos tﬁaeute-rn Easfern'ﬁ

and Cenfraﬂ Monfana..

A

. - ¢



o B B
W .“.
3, How dcd sa!Ts accumu!afe in a.
the fIrsf place? S
N \“F i~' N e  b.
§ ~ o
y o - C.-
’.
RN L - - d.
. ' - ) ’ .. . .. -
How does a sallne condNtion a.
affecf cropnproducTIon? '
" ‘1 -
.8 N
: » . ;V L .
1 .'-9,". - l” ; - .
_\__.'.p' ‘ . B T *
) N i . . \%‘5\‘ .
° \a < -“ s N . Y -\j:;-‘}.‘&
n .o‘-' 1 “n * . ., ? . .
P IO = “ .
4.?7‘:\)“-‘ - P_. s v . 3
Ty IR 0-::- ‘._;;.. Lo o .
\“e&»': - ’_-'_ . . e 2 S

,33;; Wha+ Vrsabfe sfgn§ are evidenf'_ a.. .

: .;\:';,@ whenf“msaljne“problemmexasfs?
. [ AR o C e 8 .
ﬂ“‘ o - “7"'“-. ~b‘.v'
. (“,-_‘ -._3 ! "\* / N ‘-__C;.
< .‘0 ’;
‘ a.
\ Lol B (_' ;:, - . ) . )

*_HOW 014 ‘the potential saline a.

‘condlfv .deve op? R

" Co

s

,Osmafic salf.damage
1.

-. 2..' -'

)

R B ) e i K3 . N .-- A

v .

“There was a nafural wea+her|ng of
rock . ma+er!al o

‘Salts -ingluding ions of magnesuum,
-calcium, carbonafe and bicarbonate .
-of sulfate accumu}afes.

When water evaporates from the sur- .

- face of the.soll or-is used up by .

\

The cropi,ingksajf Is leff.behind;

Review the terms assocsafed wifh
‘saline seep.

Salt concen*rafxon is lncreased

through evaporaflon.

The. h'gh salt concenfrafion

causes. the p!anf to exert more
__pressupe .to- obtain water.

3. The plant: reaches a poxnf‘where

. -it can no {onger obfann wawer.

4. The plant willther ilt and

- die. . ‘ ﬂ o
. ,-Use a lice of fresh pofa o In

. salt a+er to nllusfrafe the

" abové effecf . '
Use tha. ovaghead 1 to lls%sfrafe

+he effect- on Erfferenf crops. -

L]

Bare spo+s or unevenvqrewfﬁninwfhe
ﬁgeld R '

Pfanfs have a biuash ~green cas+

~.

2

Leaf Tip burnnng . o

.

\4@- Espec?aliy true in woody plants -

under: sprinkler Irrtgaf;onso

UseJOVerhead 2 and 315\__-rv

Use overlay to dlscuss +he accumu!a~~”
fion of sa!fs.

WeaTherlng of rock wil! Produee
saﬁf as a by»producf '

Salts . include fons of magnesium, |
calclium, carx?nafe, blcarbonafe,.
and su!fafe. -

- s

4,




_.".- t : . ’ N //( :“ n ) s ]
L g o if > ) T
e v #

. .: . B - :~.‘ < |
ST . E R R e e
A . , F . L S
'.. SR 5 ) . = When the‘water evaporates from a

S ' L ,soil surface or Is used by a crop,’

< o salts are ‘feft behtnd T
H

6 Fossi | salfs are anoTher source of .
% salt., - B
Y o 2 ‘L . .

) _' - ' . - . ﬁg nwater carries some saif . .

u«\”“

. 8. What usually causes the - 'l o -'a.. Wa+er movemenf causes sblf to accufi-- :
accummu|a+zon of salt? - =~ c mulaje. Evaporation,” groundwater,: ,
S o o Lo 3landforms and local geology deter-
, T - mine Where the_ salf wi!l aecumulafe.
. ) . “b. salfs are readu!y dtssolmed
_ T dn waTerﬁ,
. | : : - -
) - N : o - Y e _Evapora*non !eaVes the salf In the
. . S " v soil: ) L AR N

b

_ d. When more wafer énfers The 501 | “than
N o . can be used or -held, leaching pre-
venfs salt accummu!aflon.
L e ot - e.  Salts common iy accummu!afe in poorly
- B - L _.drained ereas. Dascuss why ‘

; ' S S _ 'f'" . f. Uf sallne seep Is a problem in your:
. e S : _ .. area, have the. students identify
. o o E_;__: R o poTenTial danger §pQTS \

9. ; What are some of. the most . = _a. Fleld clues
-~ obvious signs of saline seep? = .- P :
oo o 1. Presence of a permanenf or sea~
N o _ -+ i .~ sonal high water table in a
o _ ) B S e T semi-acid to acid climate.

' | Poorly drained potholes in-
o _ glacial landscapes. -
, o ) - _:Excesslve soluble- sa!fs on -the. -
. ' IR sall surface g
Lol . c o X
5 - " b. Crgp clues %_";f;_
: _ o R o 1., Poor or spof%y sTand esTabilsh—
: oL, K R -~ ment in cereal grains. - 7.
S S T L A Bfuish—greén color In herbaceous _uﬂi_u
S s o T . crops. .. - T
Lo B o, 3% Leaf-tipburd and die-off of older,
S \*‘ ny ..+ - leaves In cereai gralns.-
- A e e RN ‘\ L : L . . :

A
\

R N How‘can we' hefp correct- - _a.-.sé!{ne so;ps_ ' o

e saline and sodic condiflons? ST T N
i Ly P o e R Leéch ouf sa!T where dralnage _ L

T U S PO e Is adGQuaTe. L L

.r AL




S 2, Prov?dévédequafe drafnagé;.;'ij'L
Lo T ..;}':'A. SR a. Maintaining a. wafer table * ..
o o R ' “below 4! ‘in‘sandy,soif and " . -
. v - e I R 6' to 7','0 clayey soil. .

*

. L ) o ‘3. Use proper trragafion pracfnce. L

: o L - aﬁ' Do no+ over apply wafer.- S
ST st o e b, - Use proper ditch system.
ST o - . < 7 c. Distribute water evenly. *.

o . e o 5 E -/ é[.4. -Under=dryland cond{fionSL

) S - o . a.. Plant salt-tolerant crops’
T R . or forages. A
- E S o -~ b.. Deep rooted legumes remove-

R S : * large quantities of water .
L C e o . from the soil. -(Alfalfa is.
N o _ .o - - ' good) EE

Sodlc solls

$ [ S -Chemecal Treafmenf
’ . o . ’ {

S B . T ' L a.u-Addlng sol | amendmenfs which .
'; _ : B S . . replace excess calcium. - '
b. Same' amendments supply .
S N R S . o calcium directly; others :
T L . . . : ' o replace sodium or sofil c!ays. £
(ex: - gypsum). .o 5
: L : o S Y < A Organic amendments, manhre .
t ‘ L ' Syl . -and crop residues Improve
R L : ' o . the physical nature of soil.
, _ ~Cereal grain. residue 1s T
o s R o " .,.-. particutarly effective.. '

e s e rhts®
N i e e i T .

-

. S o e 2. Moéhanicél=+rea+ﬁén+ -

. _/.',.'

S - Tt(lage +o dep#h of 18" or
_ . T more.
i ' - b. .The .deep tiliage fracfures
o e T - . . the compact claypan, ', : ,
PR A , 0L YT e, :Discuss why it must be - ‘-
ST below +he ord:nary plow.
S A P 1 depfh

e "11. " How can a, producer preven+ A Be ab!e to. ldentify The eariy warn-,
ST sailne seep? o ing signs of seeép development.
S . . - - .-+ (Glve each student a handout wffh
g o e g T s - these warnsng sagns D) oe b

. 3 R ..

T A ob;f"ldenflfy bofenf!@i recharge areas.,j

A {;';]é, e i rUse a. cropping sysfem Thaf wlil use
SN g e e ' I, uP wafer\ln The‘recharge area.
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N . O L B . . .
. o ,AﬁplicaWIohﬁahd Fdfféhgp: , .-
A Have The Students_ do a research reporf -on- The deve!opmenf and Lonfrol

" of saline seep in Montana.
to the entire class. -

.References:\ o S .
. * . . i !

-  ‘ ScH&fer W. M., Saltne and’ Sodic So;ls in.Montana, tooperafcve Extension
, T Servace, Monfa“a”STaTe UniversaTy, Bozeman, 1972. . .
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CROP YIELD REDUCTIf)N AT INCREASING LEVELS OF SOIL SALINITY.

- €15 THE ELECTRICAL CONDUCTIVITY OF AN EXTRACT. or: WATER= = -
SATURATED SO\IL. -
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L SAINE SoILs: SRR
PR . |
m‘t\&;‘-m S ‘ . - _
[ N . SN -, .

; bost THAT CONTAIN EXCHANGEABLE" T
'SODIUM, . THE ‘SODIUM IS HELD ON THE cuw s
_ PARTICLE, *SucH pecommmowsﬁuces o
o .’P.ERMEAB?LIVTY. Te T e

» ., o o . ‘.'0 N L oL o~ [ R "..- \ - . - '. .
ERC R Lo e SOILS' "HAVE BOTH: EXCESS SOLUBLE = o

ey e \\SALTS AND EXCESS. EXCHANGEABLE. somum.
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o PREctPITAfION (IN EXCESS OF CROP USE) o
ECHARGE AREA ' .~ TYPICAL DISCHAREE AREA
SEEPED AND SKLINE * «

B Y e 7

.

Ny

s e pema T

~ JMPERMEABLE
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. R
. HANDOUT
¥ ~ .
> ’ Y
. .
. , %
b . :"’ .
3 s S , '
- G,

Jo The presence of- a perManenT or seasonat hlgh waTer ?able nn a semz*arnd
' to arxd chmaTeav N : S L :

.2 “Poorly draineq.pefhé}eéﬁin;gﬁaciat landscapes.

5. Excess soluble ﬁal*é-ﬂ}}l_offcn“crysTaTTize on, the surfacq of fallow o

. fields. - o R . ' _~h/ s : Co e

i?fﬂ}b' S Y RN S .

.4, Patterns of grow+h in. cropped fvel S witl ofTen foreTell a sa!lnlfy
problem. - : : _ A .

L. . . ) .. . . Py . . ) ‘
» M . “ N L N B

5, Under salT s*ress, herbaceous crops appear blutsh green {ﬁ;cho;.

‘e

. . o _ . . A o \'; .
' " 6.  Leaf Ttp burn and dte«of? of older leaves ‘in cereal qralns can resu!T from S
' sainnsTy or. droughf sTress. : S :

PAruliTex: Provided by Enic [k




pgey < - UNIT: -Basic Soil: S "
’-_.f. - Lkesson: - Collecting A Soil Sample ‘s
' L Need:
i .Ferf:llzer is very . expenssve so it is xmporfanf to know whaf nutrients h
the soil eeds before we decide on how much ferTuI:zer and what kind
of -fertilizer to buy. In many cases" Too much fertilizer or the. wrong
. kind of fertilizer will do more harm Than good Thus, producflon ‘costs .
are htgher and producflon ITself is lowered : i
Ob j'ecﬂ ves: SRS Y

~After The Iesson .has been fauth and lnleIdUdl study and pracflce has
been Comp!efed the sfudenfs should be able to.

1. -Collect and prepare 3 so:f sample for TesTlnq'accdrdlng to the .. -
3utdel|nes esfabllshed by the MSU- 8011 Testing Ldbora+ory

In1eresf Approach

) Have all of the tools
o on hafd for the students

/

that are nee ed for taking a soil s
to {ook

L4

sample ',

Prepare a drawing.or overlay of a.

field-and liave the students sugge + how They would go about raklng a-’

-so:l ample

Key- quesflons, problems, g
'concerns :

o

Be sure fo inelude SOme\u%usual features.

1
f

Teachlnq Technlques and e
lnformaflon - :

, . 1. Why is a soil TeeT'Sol.
N ot .-+ . impaertant-to a producer?

2. - Obfatntng forms. and
sotl -samp le bags

ds

e -
,' :

.To uncover warq\nq
“help avoid. future prob!ems

'fQTenfs wafh The class. "*:i

1

To determine the kind- and quantity E
of nuTrlenTs ava:Table to plants. ~

To determine the. kind -and amounf{of

“nutrients needed to build, the level. ?jif
. of prodUcTiviTy of a soil. :

To aid in deTermlnnng lonq range

.producfton costsy

?.

zgns Thaf may R

.~ Special so4| sample bags are avail~ =~

able. from the county extension

,offgce a!?ﬂq with specual appll~.'
'f‘aTton forms - P

. /
Prepare an® overlay of The soul

testing form and- dsscuss the con- iéé

E
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e
To w

PAOVlde owch ”TudOﬂL wxlh.a
(bouT @u fdk[nﬂ

:,re

L Make arrénqeméTTs i The 9+udén+s tor+ék<
. i13;f from “Fhelr ow

. , farm, or anofher farm. 40 Fhe Hnea.
i > back you shouﬂd d?scuss ﬂhe reporTg |n c as§y.

T . LR N * . ‘9 .9 e
§ - . . LY N ',. ) L., 0t ed . . ot

Ne o References: v T T et T TR
Lo X o Ze'“.~,.. IR T PSR DL T

s e - e ; ORI
S e T - . Topigs in Soot -and WaTer Resource Managémenf sSog:r

N - - ] V

SR T Coopera+|¢e E TensLQn SerVéce MonTana STaTe UﬁlVEﬁBl1y, Bozemﬁm””MI;'- “
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. * S '

"¢elec+ your “8ampling tube is best
menT oo U 7. (A spade or auger can
“];- . .. - be'used):
L. .. -bucket;
R o "tng bag.

samplang mail-

. DeTermlne “the unlform~
ity: of The field.

‘ Examineﬂ%he-ffe|d Ca.

to be sanmpled. .
Divide: +he area To be
.TesTeq so.you have .the

_JL‘:V.-G“' ;, i;' - . same cdlor, texture,.
A C e -~ - drainage, part cropping

. e Treafmenf 4

Leave out low spo+s._‘
Avoid-tertilizer bands -
or fertilizer spillage.

Prepare.a field map of
SR 1 . - The area to be TesTed
' © (Use overhead 1),

Take'samplg'from sur-

:'Colléct the sample. |
. I face to-plow depth. in

a’ L -

de

b. ~Take sample to 6",
o .depth in unculT?vaTed
o fields.

.

o Collect 20-25 smai |
“ T subsamples to mix.’
. . \ . X . 5

DR : - R . - . \

)
"

P R .- . . ..oa . .._‘ . . .
4, Numb@r your sa - 5 a, Take 3.or more samples
SRR las.m. : from cach separafe
' . ‘area.

Number ‘sot | sample
container to maintain
ITS ldenflfy IR

b

'\J

Clean plastic

o ST history and fertilizer

qu#ivaTed fields. . .

@

a.

a.

b.

 }5~

a.

L]

.

v &
PREN - . ‘. .
Ha a<,:0;l°j . .
3 h
. .: Procedure . . " Key Points
.@_ ¥ g T

Mailing bags are
available from the
county - exTens:on '
agenT

A

-Samp le each uniform

area sgparately.

Develop a pattern for

sampling .- don't ran-

domly pick Jocations.-

&

a.

'

A subsoil, §ampfé.f0rm
6 to 12" will help

’ characTerize the 501!

Pt 174 6 1/2# of =
in each .-

mixedesoil
.mailing conTalner..

.Use some poéTage and
‘speed, the analysis

by alr—dryxng sam~ »
plas. “

X

Tc 4vrid confusion, -

-match numhwr or

sample.

L]

S v
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Procedure

Key Points

»

. ;5.‘ Flll ouT sonl : a.
.- information’ sheet.

AN
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2
4 W
1
A .
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“ »
s
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o

Fill out or complete
as accurafely as

'fposssbte.

Send thTe copy to sOII

Tesflng tab with samp!e.

" Give yellow copy. To The
- county agent.

'Keep the pink copy for

your records.
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