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AlDjesd 2834 Y. srent

Re: Course sequence in a Soils orientation,

At present the students do not indicate a Soil Science major
or orientation, The pensumn services students with many different
interest but it offers nothing to students in other disciplines,

The following proposal is based on the assuaption that students
should be offered a Soil Science orientation. In attempting to
provide a stronger program which could terminate with an Ingeniero
Agronomo degree it is believed desirable to increase the in~depth
training of the subject matter of soils to provide a background
more suited to the anticipated needs of such students, These needs
include: an increased awareness of soil as a vital resource in our
total enviromment, a better understanding of the interactions that
result in increaged crop production; and improved understanding of
how and why various segments of societies utilize knowledge about
soil sgystens,

A major problem in Soi’ Science, as in most areas of inquiry,
is that vast amount of raw inrormotion overwhelm the few compre-
heusive &l trusted systems of lmowlcdge which we have perceived
and developed, Ve are all very aware of the magnitude ol unas-
similated, and often wmumanageable  infoxrmation, that innundates us
while we {thirst for understanding, Where do individuals turn forx
guidunce in comprehending the dynomic interrelationships that lead
us ‘to the solutions of our modérn problems?  Improved and changing
curricula are a sterting point.

This proposal suggests some courses based on assumed student
needs in the future, and includes:

a) a History of Agriculture course for all Agriculture students
b) a revised Introductory Soils course

6) two courses dealing with soil as a system; one concentrating
on chemistry and biology, the other concentrating on physics
and pedolcgy .

d) +wo courses dealing with soil management; one coneentrating
gn agricultural production, the other concermed with non-
‘arm uses

e) two courses dealing with the interplay of the diseipline with
soclety; onc concerned with the applications of Agrondmia,
the other exploring some ihteractioins of Soil Science and
segments of society..

£) the use of Special Topic courses to provide additional empha-
sis in subject wmatter of interest to students.
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This is not a curriculum for a students program but merely
en indication of the timing that might be consistent with the stu-
dents background and level of teaching expected.

Semester Course Credits

1e History of Agriculture 2

20 (nothing) -

39 Introductory Soils 4

¥ 49 Introductory Geology 4
59 Applications of Agronomia 3
: (by specialties or departments)

- ¥ 69 Soil Systems I: Chemistry and Biology 4

* 72 Soil Systems IIL: Pedology and Physics 4

* 89 Non-farm Soil Managenent 3
(Special Topics) (1 or 2)

* 9o Agricultural Soil Management 4

10¢ Soil, Zeosystems, and Society 2
(Special Topics) (1 ox 2)

* fThese courses provide the special Soils Orientation,



History of Arriculture

2 credits

Students in the field of Agriculture need: (a) to be aware of
the traditions and developnent of agriculture throughout man's
history, (b) to appreciate the patterns and practices of land
tenure in various times and places, (c) to understand the increasing
role of acicnce and technology in the development of nodern agri-
culture, and (d) to know of the challenges of the present,

This course can act as a stimulus for students opting for
Agronomia, and for others it may help them decide that some other
area of acadenics is of more interest,

The major objective is to satisfy the necds of students stated
above, It likely would be most successful if tought by a dyncmic
engaging teacher who is sincere and enthusiastic about the subject
matter,

No specific outline of naterial is proposed here, however, a
very popular and successful course of such a kind has been fought
by the Hatural Seicnces Department at the University of Guelph,
Guelph, Ontorio, Canada for a nwaber of yecro.

It io suggested that two one-hour lecctures a weck be devoted
to this course,



Soil Science — Introductony’Coﬁrse'

4 credits

Students who are being introduced to Soil Science need: (a)
to obtain an apprecintion of what the discipline enconpasses in
both subjcet notter and approcches; (b) to understand how soils
relote to the environment; (c) to be awore of some society's
desires in using their soil resources; and (&) to be awarc of
careers or occupations associated with the study of soils as a
science,

Por many students this may be the only contact with Soil Sci-
ence in an academic sctting, for somc it may be the spark that
ignites the mind into a new pursuit, and for a few it is thc basis
on which a continuing program in Soil Scicnce is founded,

The major objcctive is to satisfy the abeve stated nceds of
students, The main emphasis is on introducing all facets of Soil
Science to studcents, However, the aspects of () why, how,. and
who conducts soils reseccrch and (b) translating such information
into solutions of prarmatic probleng facing soil resources uscrs
are considered to be intcgral portions inciuded in all subject
matter areas where pertinent,

It is rccognized that the subject matter may be divided or
groupcd at will, thercforce, the following is mercly to facilitate
discussion ond focus on cxpected response of students,

Subjcet Mattcer Desired Student Resvonse
A, Concept of Soils Beeonme acquainted with both historical and

currcnt concepts of soils as they relatc
to egriculturo,, other disciplines, and
socicty in general, 3Be awarc of soil as
a conponcat in the ccosysten,

B, Chenical and Physical Be fanilinr with the major recognized
Properties propertics of soil; understand why and
how to measurc ccrtoin propertics such
as CLC, pH, texture, porosity, solid-sol-
ute interactions, cte,

O, Soil Biology Apprceinte the inportance of biological
procesucs occuring in soils and the role
of microorgsnicns as agents of transfor-
mation, Awarcncss of coilaspart of the
ecogcvutein and relationship to cnvironnen-~
tal quality,

D, 8011 Developreat and Recopnize the relationships between con-
Clasoifioation oopts of goll pgencois and clacsification,
purvey, gcorraphy, and interpretation of
noils, Apprcciate systems deoigned to
organize goils informction,

E, Use and Manogenont of Be fanilicr with methodo ~nd approaches
Soils to nodify geils to obtain desirced respon-
ses, Vhalt arc nceds ol apriculturc; why
ond how arc soils changed for cgricultwroe?
What are neceds for non-foxm uwoco; why and
how rre goils chansed for theaoe needs?



Application of Arronomia
. % credits

Objective: To serve a motivation-oriented course in introducing
students to the rclations of Agronomia with present-day agriculture,

Students Heeds: It is thought that it is importont for students
Taspecinlly I the 2nd or 3rd yenr) to have a course that (1) hns
a nodest ficld trip program periditing nctive student participation,
(2) explorcs occupational and technical ficlds and their educationcal
requircments, and thnt (%) comcs enrly cnough in the studeonts pro-
gram so that he is able to coordinzte course schedulcs to meet the
requirenents of sclected oricentotion,

The following includes a tentative list of topics which are
probable arcas of consideration during the coursc with the specific
objective of relnting them to occupntion and other ficlds of study
thot rcquire technical knowledge of thesc arcas,

I, Ticld Trip Subjcects

A, Agriculture - agronomic agspcets of farm drainage &nd irri-
gation systems; fertility manngeizent; land use (i.c.s0ils
and their copobility in relation o crop growth, construc-
tion, and conscrvation requircnents).

B, Government -~— (ITAC,TAN, PRIDA, MOP, ctec) —-— technical aspects
of lrnd use in watcershied problems, conservation, agriculturcl
VS  urban planning, oud soil swrvey. The econonic, political,
and psychologic:l cousidcrotions most frequently encouwntercd
in thisoccupntionnl nrcea, i

0. Private and other intercsts -— (PUDECO, CORYOCCIDZITE,NMIN, LE
FOMUNTO, cte) — copeets of developawent, zoning reguletions,
planning boards, contractors, cte who require or have nced
of arronoriic perspective in dealing with their projects,

JI, Lecturc-Discussion Scetions

A, Topic lccturers-nrofecsors in associsted fields to stimulate
interest in specific oourscs reloted to agronomic occupations,
Representatives of tcohnical occupations, as well as adminis-
trative and rescareh personacl,

B, Clags discussions (possible organization) - pancl-led
discusgions on particular tonic in which students are
allowed the choicc of doing norc intcnsive rescorcel;
follow~up discussion on previous leeture—cspeciclly to
rolate to areas ceen on field trip; ~nd group participation
in solving a particular agronoiiic problem with consideration
of social and ccononic factors that wowld affcct the foasi-
bility of a particulnr solution,
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Soil Science — Interncdiate Level Courscs

Soil is such a basic conponent in uwndexpanding our environaent
and in producing & desired quality of cavironient thot soil scientists
nust better understand all aspects of the discinline., An undergrad-
uwate in a Soil Scicnce orientotisn should obtain more in-depth
training in soil biology, soil chewistry, soil physics, pedology,
and soil mnn-~enent than iz s~veilable in aa introductory coursc.

To be able to nap soils but not wnderstand permeebility or the pro-
perties of soil clays is not satisfactory, Whether formalized
acadenic trnining cnds or continues after five years is alnost
immaterial — o young lopsided soil scicitist does not secvm to be
a desire nor a need of our socicty.

The subject matter should build on the foundation of the intro-
ductory coursec by bricfly revicwing specific items, and concentrate
on providing gome in-depth scope to the area of concern,

As a starting point there are 20 hours of lccture per subject
area, and labs or discussions are flexible,

The increasing concern of society in gencral about the state
of the world is reflected in the offering of internediate level
courses ~bout nonfari uscs of soil, and the role of Soil Scicnce
in environmental quality. Students arc not as conscious of the
interaction of Soil Scicnce with society as they are aware of the
gociologicnl nceds of mankind; they arc not aware of the many possi-
bilities to mcke o pogitive contribution.

The proposcd sciester courses include:
A, The Soil Systen I: Soil chenistry and soil biolory. 4 credits.
A lecture-lab course dealing with soil as o biological and
chemical systen including the role of clay mincrals,

B, The Soil Sycten II: Soil physics and pedology. 4 credits. A
lecture-1lrb course dealing with soil as a n~turcl body; recog-
nition and wnlerstonding of soil as a physical ceatity.

C, ricultursl Soil Monngenent. 4 or 5 credits., A lecture-dis-
cussion~-loh course dealing with the inputs te obtnin desired
responses including the coatrol of water reziues, erosion, wced
and pest control, ~nd balance of nutrients for sustainced agri-
cultural production,

D, HNon-agricultural Uscs of Soil, 2 or 3 credits, 4 lecture-dis-
cussion cowrsc dcaling with society's nceds cnd uses ol goil
resources in a non-agricultural scnoe,

B, Application of Agronomia, 3 credits, A week's ficld trip in
the Centro Occidental Reginn followed by lecture-discussion
course dealing with the relation of soil scicnce or better
Agronomnin and other ficlds to cgriculturc.. Intent is to
come enrly in student's progrem (after Intro. Soils and an
Introduclory Crops Coursc).

Soil, the ¥eosysten, and Socicty. 1 ox 2 credits., A seminar-
discusgion course for advonced wlerpgradusted dealing with other
areng in which soil science has an input; ~lso coasidering
potentinl ~nd cconomic aspects.

.
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The Soil System I, Soil Chemistry ond Biology

(4 credits)

Objcctive: To provide in-depth training at an intermcdiate
level in the chemistry and biolory of scil, rel-ting both subject
areas to the functioning of soil as 2 natural me’lua for plont
growth,

Student Heeds: Beyoud the iatroduction of th.esc arcas it is
thowWE $hat GHudente need  (2) to wmderstand ~nd dcter.dine the
comrion chcnmieal and biolo icnl uronertius oi s0il; (L) to wdler-
gtrad the cheuwicenl aad biologieal processcs occurring in soil; and
(¢) to wnderctand how the chemistry and biology of the soil influ-
ence soil productivity.

As a scuester course it would hove about 20 hours of lecture
in each subject crea with labs,

To me-=t the above noeds the following subject matter is thought
to0 be important.

Cheniistry

1, Chenistry_of development ond regulation of neutral, alkaline
and acid soilc, ond the¢ chemical processcs occurring in soil
wler these conditions,
2, Ccmposition and propertics of clay minerals and organic nnttex,

%, Chenical mathods of soil anclysis; how and why neasurements
arc nnde,

Biologv
1, The nature, digtribution ~nd ecolosy of soil orgonisns.,

2, The role of goil orpaniiis as agents of transformation,
conpetition and discasc,

3, Interrcletionshins betwech microbial specics snd between
uicroorgenisns and plonto,.



The soil syster II, Soil physics and pedology

(4 crodits)

Objective: To provide in-depth trnining nt an intermediante
level 11 the concepts and functioning of coil as a natural entity
with euphasis on physicnl aspects of the soil systen,

Student Feeds: DBeyond the introduetion of these crens it is
thought thnt students nced: (a) to understand concepts of soil
develonment ~nd their relationship to classifiecation and survey;
(b) to wnderstond and determine the coumion phycical properties of
soils; and (c) to be able to interpret soil facts in a meaningful
way.

As a seucster course it woulld have about 20 hours of lecture
in cach subject matter area witli labs or demonstrations mainly
concentreting on s0il as o notural physical systen. Ficld trips
and ponmc labs to acquaint students with concepts ond techniques of
pedology.

Pedology: To meet the cbove needs the following subject mattor
is thought %o be inport-nt.

1. Concepts of so0il development, its riorphological expression,
and methods of recognition, including euphasis on geomorpihic
processcs.

2. The current classification systen and its relaticn to soil
survey and interpretation. ZEnough deprth to be able tu use
he systen, nt lecast loc::lly,

3« Soil houogeneity and variability — the iplications anéd
how to apply then,

Soil Physics., To meet the above noeds the following subject
natter is thought to be important:

1. Composition and distribution of physicnl counonents, and
how they can be measured and understood,

2, Properties resulting fron horizon differentiation, their
ileasureiient 2ad interyretation,

3. Methods of changing physical pronerties or enviromient to
produce desired results with enphasis on wderstonding how
end why nodificatirns nay be nedc,.



Non~A~ricultural Soil Manageilent

(3 credits)

Objective: To provide training at an intermedinte level in
the appficafion of soils infornntion to non~agricultursl uses,

otudent Needg: While in the past, ~griculture has been the
principal cxploitcr of our rural lands, there is now an increasing
interest in the usc of so0ils for non-czricualturnl uses, It is
thovght thnt the student needs to wnderstond thesc uses and be
able to supply relevant soil interpretotions to these uscexs,

As a senester course it would have about 20 hours of lecturc.
Guest leaturers rel~ted to specific non-agriculturnl uses would
utilize the remaining 10 lecturce hours, Discussion sessioas would
follow gucst lecturers wherebyv the student couid apply soils in-
fornotion to the snecific fileld represented, Ficld trips would
be used to point out correct non-agricultural uses,

To meet the above neceds, the following subjeet mntter is thoughtv
to be inportant;

1. Identification of the non~cgricultural uscrs and uses,
2, The concepts ~id points of view of these users,
3. Engincering index parmneters of soils,

4, Kinds and uscp of suitability criterin,
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Acriculturzl Scil Mraosenent
(4 orcdits)

Ob3 cetives: To orovide in~dent troining 2t oo inter uedirtu
level In conceépts of ﬂnvlcu¢turul goil n.lﬂrencnt Giireceted towaxrd
increhaeu cron 3rnductlon throushh cocuscrv: tlon fertilization nnd
other control wniocedures,

Student Heelg: Jt is thought thnt stulents racod to unﬂ@mstand
(a)the a2t 1't*rc l-d sirsnificance of the nmoiuture roine of suils
the verious ct-olo wed to conirol thuis resine; (b) the nubrlunu
rcouirowuqto or oustu.ulng ~nd inercreing proiuetion ~al the poro-
neters “ssociﬁtea with anintnining this oroduction timoury fertili-
zotion; (c¢) the prineciples ~nd nractices oi soil conscrvation;
and (d) the nr¢n01)lon of weed and pest control ~s they interact
with other asheets to nroduce desire A results,

As o goicster coursce it wouwl?l hove abeout 40 houre of lecture
with lobs and denonstration directed toword iiamcgeacnt problens,
FPield trips would be used to dcuonstrate Mﬂn“(umcnt nroctices in
ogerhtlon in the imnedicte arca.

To meet the above needs, the following subjeet mntter is thought
to be importent in presenting on integrated view of soil ma gement
for ~griculiurc,

1, Concents of irrigntion ~nd draincge apyroprinte for soils
in the rcgion,

2, Concepte of fertilization with cnphnoic on nutrient re-
qulrencntg, interaction, nnd autricnt cycles,

3, S0il and watcr conservation s it rcl:ites to increascd
produvction ~nd deecrensed nollution,

4, The various classification gystens developed to organize
the cxisting kmowledge of ayricultural boil ""nugcmont.

5. Methoda of weed and pest control with some enphagis on
robility ~nd »nollution potentinl,
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Scil, the DTcoavater: and Society

(2 ercdits)

Chivevive: I% is helieved there is ~ nced for o course to
edine arens in whiech So0il Science is invelved in rese-rch and in
gpecific prcoblensg of contemper-ry socicty.

Student Moeds: Upon conplection of a coordin-te schedule of
cources ot the introducvory cud intornedinte levels, a higher level.
course such ac this wewld: (1) rel-te technicnl information dcerived
fron previous courscs to conternmorary coriculturnl and cconoliic
problens ~nd their interactions with society; (2) provide insighs
as to whot future courses r student mey require o successfully
pursuc a nost-zsraduate field of work; (3) specificnlly relate this
orientition to rel~ted fields of study and to the society of the
future,,

The following includes sonie arceas which pussibly would be
conanidered to neet the objective of the course.

A, Pollution ~ the role of £0il in the uce of pecticides and
fertilizers, wnste disnosnl, relevont fnctors of scil chen-
igtry and biology., Ix~riination of politicnl and econonic
facters involved in contemporary pollution problens.

B. Enginoering - Flood control ~nd irrisntion wrojects, strue-
turnl designs ~s relnted to soil chrrecteristics, soil
nepping technmiques,

C. Crop Production - advicing of nost profitable cropning
gequence, fertility wractices as dictnted by soil charcce-
teristics, <c.noaic considerations.

D. Congervation -~ goil provorties in ploning terraces, irri-
gation »rojeccus, porl, nand rocreationnl focilitics.
Govermient projeccts V& privatcly-controled mrojects,

E. Controlling of Lnnd Use - agricultural use of soils V8. the

urbon socicty~cnn zoning be effective, lfow ~rc, or should
goils be evnluated for taxntion purposes?

Commints: %o orente the ~re~test vossibility for attendnuce of
gpenkors outnide the University, it wes felt thet licture scctions
would be iicst approprintely sehedul.:d in the evening, Tuis wouldi
godn the ~daed n~dvnat~ye of alloviiy speakers to hinve sufiicient
tlie to cover their res:cetive topics ~nd allow for stulent question.
Discussion sectioas, however, could be scheduled during regular
cless hours,
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Spueinl Topies

(L or 2 crédits)‘

Objective: To permit stulents to explore_subjeCt53£n greater
depth, or to cxmuaine now creas of interest nainly by independent
study but with zuid-nec of ~ gtoff nembor..

Speeindl towiee nny serve to increase or enhance a particular
oricent~tion or ennble o gtudent to become acquainted with sone
discipline or subject area that was not scheduled in his selected
orientation.

Complction of a topic may involve revicw of pertiinent literature,
field experinents, loboratory rese~rch, or other activities ecppro-
printe to the objectives of the student, Usunlly it involves
wgi?ing a scientific~type paper swmarizing the results of the
study,

It is proposcd tlint n student tnke at lerst one Swecinl Topic
in his fourth ycar (72 or 82), and another in his fifth year
(92 or 109), Credit mny be 1 or 2 depending on time available
and nroture of the projeet,

For c¢xauiple, in Pedology o student nay wign to becone more
fanilinr with soil a~pping in the £ield, or to know niore about the
lomic and uge of clasusificntion schenes, or wish to do sone sinple
regeorei: projects, or to develon teaching mntericrls rel-~ted to o
particul~r course, Cften invercst in post-grndu~te work develons
gecnusc ef the cxpericnce ~nd guid~nec provided by these Specinl

onics,

CRVA/1deh
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