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Re: Course sequence in a Soils orientation. 

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

The following proposal is based on the assumption 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 environment., a better understanding of the interactions that 
result in increasod crop production, and Lmproved understanding at 
how and why'various segments of societies utilize ]mowledge about 
soil systems. 

A major problem in Soi' Science, as in most areas of inquiry, 
is that vast amount of raw iifiormation overwhelm the few compre
heiislve ajiud tust-ed of awvilcdgc which -e ha"e rneived 
and developed. We are all very aware of the magnitude of' unas
similated, -;nd often 'miianageable information, that innundates us 
while we thirst for understanding. Where do individuals turn for
 
guidance in comprehending the dyncmxic interrelationships that lead
 
us to the solutions of our rmodern problems? Improved and changing 
curricula are a starting 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 

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

d) 	two courses dealing with soil management; one ooncentrating
 
on agricultural production, the other concerned with non
farm uses 

e) 	 two courses dealing with the interplay of the discipline with 
society; one concerned with the applications of Agron6mia,
 
the 	other exploring" some ihteractions of Soil Science and 
segments of society..
 

f) 	the use of Special Topic courses to provide additional empha
sis in subject matter of interest to students.
 



Possible Scheduling of Courses in Soils Orientation
 

This is not a curriculum for a students program but merely 
an indication of the timing that might be consistent with the stu
dents background and level of teaching expected. 

Credits
Semester 	 Course 


12 	 History of Agriculture 2
 

2 (nothing) 

39 Introductory Soils 4 

* 42 Introductory Geology 	 4
 

52 	 Applications of Agronomia 3
 
(by specialties or departments)
 

* 69 	 Soil Systems I: Chemistry and Biology 4
 

*7 	 Soil Systems II: Pedology and Physics 4 

82. 	 Non-farm Soil Management 3 
(Special Topics) (I or 2) 

* 	 92 Agricultural Soil Management 4 

10 Soil, E0cosystems, and Society 2 
(1.or 2)(Special Topics) 


These courses provide the special Soils Orientation.
* 




History of A rculture 

2 credits
 

Students in the field of Agriculture need: (a) to be aware of
 
the traditions and development 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 Licreasing
 
role of science and teclnologr in the development of modern agri
culture, anMd (d) to Imow of the challenges of the present.
 

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

The major objective is to satisfy the needs of students stated
 
above. It likely would be most successful if tought by a dynamic
 
engagifig teacher who is sincere and enthusiastic about the subject
 
mattcr.
 

No specific outline of material is proposed here, however, a
 
very popular and successful course of such a kind has been tought
 
by the Natural Sciences Department at the University of Guelph,
 
Guelph, Ontorio, Canada for a number of yearr.
 

It is suggested that two one-hour lectures a weQk be devoted
 
to this course.
 



Sol Science - Introduct2p9usc 

4 credits 

Students who are being introduced to Soil Science need: (a)
 
to obtain an apprecia'tion of what the discipline encompasses in 
both subject matter and approaches; (b) to understand how soils 
relate to the environment; (c) to be aware of some society's 
desires in using their soil resources; and (d) to be aware of
 

a
careers'or occupations associated with the study of soils as 

science.
 

For many students this may be the only contact with Soil Sci
ence in an academic setting, for some it may be the spark that 
ignites the mind into a new pursuit, and for a few it is the basis 
on which a continuing program in Soil Science is founded. 

The major objective is to satisfy the above ntated nieds of
 
students. The main emphasis is on introducing all facets of Soil
 
Science to students. However, the aspects of (a) why, how, and
 
who conducts soils research and (b) translating such information 
into solutions of praonatic problems facing soil resources users
 
are considered to be integral portions included in all subject
 
matter 	areas where pertinent. 

It is recognized that the subject nitter may be divided or 
grouped at will, therefore, the following is merely to facilitate 
discussion m.d focus on expected response of students. 

Subject Matter 	 Desired Student Response 

A. 	 Concept of Soils Become acquainted with both historical and 
current concepts of soils as they relate 
to agriculturio,, other disciplincs, and 
society in general. De aware of soil as 
a coi-ponent in the ecosystem. 

B. 	 Chemical and Physical Be fauiliar with the major recognized 
Properties properties of soil; udorstard why and 

how to 	measure certain properties such
 
as CEC, pH, textLre, porosity, solid-sol
ute interactions, etc. 

0. 	 Soil Biology Appreciate the i.iportanco of biological 
procestscs oceuring in soils and the role 
of microorganiris as agents of transfor
mation. Awareness of soilaspart of the 
ecosyteci cund relatiunship to environmon
tal quality.
 

11 Soil Development and Recognize the relationships between con
0lasoifioation oopts of soil genesis and classification, 

survey, geography, and interpretation of 
soiln. Appreciate systcms designed to 
organize soils inforiition. 

E. 	 Use and Manrigemont of Be familiar with methods :lid approaches 
Soils to modify soils -to obtain desired respon

oss. What are neodO of agiriculture; why 
and how are soils chanod for agriculturo? 
What are needs for non-farm uses; why and 
how aro soils chruaged for these needs? 



Application of A ,Trnoi{a
 

3 credits
 

Objective: To serve a raotivation-orionted course in introducing 
sEu'ns to the relations of A.gronom{a with present-day agriculture. 

Students 1-Tee'Is: It is thought that it is i3ort1ant for students 
aspecially Ti the 2nd or 3rd yer) to h-ve a course that (1) hoS a modest field trip prog.a peruitinr; active student participation, 

(2) explores occu.-1)tional a:d technical fields ancd their educational 
requirements, and that (3) cons e.rly enough in the students pro
gram so that he is able to coordin.te course schedules to meet the 
requirem-ents of selected orientation. 

The following includes a tentative list of topics which are 
probable areas oi consideration during the course with the specific
 
objective of rela,ting then to occupation and other fields of study 
that require technical knowludge of these areas.
 

I. Field Trip Subjects
 

A. Agriculture - agronomic asmects of farm drainage tn'd irri
gation systc is; fertility naoigerent; land use (i.e.soils 
and their capability in relation to crop growth, construc
tion, and conservation requirements). 

B. 	 Government - (IUAC,Tf, PRIDA, EOP, etc) - tec)nical aspecti 
of lend use in wat( rs'hCd problem's, conservation, agricultural 
VS urbaa plruai]iri, ,id soil survey. The econonlic, political, 
and psychologi.c-1 consi' erations most frequently encounterod 
in thisooculr'timoial arca. 

C. Private and other interests .- (FUDECO, COPJOCCID1 1TEJ1Ii. PE 
FOiL6ITO, CtC) - -,1_Ccts of ,cvelopViCnt, zoning regulctions, 
plaming boards, contractors, etc who require or have need 
of agrononic perspectivc in dealing with their projects. 

II. Lecture-Discussion Sections
 

A. Topic lecturers-professors in associated fields to stimulate
 
interest ai specific ooursCes related to agronomic occupations. 
Represumvtativcs of tcolmical occupations, as well as acb-iinis
trative and resfearch personnul. 

B. Class discussionn (possible organization) - panel-led 
discussions on particular topic in which students are 
allowed the choice of doing oro intensive rescarch; 
follow-up discussion on previous lccturie-espccially to 
relate to areas coun on field trip; and group pcxticipation 
in solving a particular agrono-.nic problem with consideration 
of social and uconomic factors that would affect the feasi
bility of a particu.lar solution. 

http:coordin.te


Soil Science - Interm-odiate Level Courses 

Soil is such a basic coriponent in undetalnding our onviroi.iont 
and in producing a desired quality of cnviromnont that soil scientists 
must bettor understand all aspects of the Iiscipline. An undergrad
uate in a Soil Scionco orient, tin should obtain more in-depth 
training in soil bioloMr, soil cheistry, soil physics,, pedoloLr,and soil mn ,emcnt thoa is r-vailable in mn introductory couxse 

To be able to nap soils but not uncJerstand permeability or the pro
perties of soil clays is not satisfactory. Whether forramrlized 
academic training ends or continues after five years is alnost 
immaterial - a young lopsided soil scientist does not scum to be 
a desire nor a need of our society. 

The subject matter should build on the foundation of the intro
ductory course by briefly reviewing specific item~s, and concentrate 
on providing some in-depth scope to the area of concern. 

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

The increasing concern of society in general about the state 
of the world is reflected in tho offering of interno(Iic.te level 
courses about nonfarvi uses of soil, and the role of Soil Sciencc 
in environrimntal. quality. Students are not as conscious of the 
interaction of 'oil Science with society as they are aware of the 
sociological neCds of mankind; they are not aware of the many possi
bilities to :na:ke a positive contribution. 

The 	 pro-posed seoster courses include: 

A. 	The Soil S.ysten I: Soil c]ie.iistry -ad soil biology. 4 credits. 
A lecture-lab course (Tal]inC; with soil as ra biologi.cal and 
chemical system including the role of clay minerals. 

B, 	 The Soil Systei II: Soil physics and pedology. 4 credits. A 
lecture-l'.b course dealing with soil as a na.tural body; recog
nition and unler,,t.n&IinG of soil as a physical entity. 

0. 	 :icultural Soil 1an-.gencnt. 4 or 5 credits. A lecture-dis
cu.sion-lb cotrs ,laling with the inputs -to obtain desired 
rospons s incluilinf; the control of water reii.ics, erosion, weed 
and pest control, .andbalance of nutrients for sustained agri
cultural production. 

D. 	 Non-agricultural Uses of Soil. 2 or 3 credits. A locture-dis
cussion course dealing with society's needs cd uses of soil 
resources in a non-agTicultural sense. 

E. 	 Application of Ag'ronoinia. 3 credlits. A week's field trip in 
the Centro Occidental Region followed by lecture-discussion 
course dealing with the rclation of soil science or better 
Agronomia and other ficlds to agriculture. Intent is to 
come early in stu .ent's prtgrnl (after Intro. Soils and an 
Introductory Crops Courso). 

F.. 	 Soil, the "'cosystn-, ,,n Society. 1 or 2 credits. A seminar
discussion course for advanced uiadrgTaduated dealing with other 
areas in which soil science has an input; also considcring 
potential Pnd economic aspects. 

http:interno(Iic.te
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The Soi.3 Systemi I. Soil Ohomistry MCI Biolgoy 

(4 credits)
 

Objective: To provide in-depth training at an iiitermodiato 
level i the-chemistry and biolory of soil, ro-.tinc both subject 
areas to the functioning of soil as a natural mc.imn for plent 
tTowtlh, 

Student NThe.s: Beyon d th" i-,troduction of t':ese areas it is 
thourgth-at students need (a) to -deritnd a.Ct Icter.Linu the 
cor aron ch::icr.1 and bioloi.cal rovrti s o s.il; (b) tV ra)er
ot%±..d the che.ical andl biologicaIl processes occurring in soil; andi. 
(c) to tunderstand how the chemistry and biology of the soil influ
once soil productivity. 

about 20 hours of lecture
As a semester course it would have 
in each subject rarea with labs. 

To 	meet the above needs the folloving subject matter is thought
 

to 	be important.
 

Chemiistry
 

1. 	Chcistry of development and regulation of neutral, alkaline 
and acid soils, ond the chomical processes occtrring L soil 
under these conditions. 

2. 	Ccmposition aicd properties of cly minerals ,m.l organic matter, 

3. 	 Chemical mn.tho"s of soil analysis; how and why measurements 
arc i-mr-de. 

1. 	 The nature, distribution oPnd ecolo]y of soil orgonisus. 

2. The role of soil organi,:is as agents of tranisfomation, 
competition and disease. 

3. 	 Intcrrolationshis between microbial species mnd between 
LuiCroorgVaisns and pl:xnts.
 



The soil sy steri II.. Soil physics and dology 

(4 crocits)
 

Objoctive: To provide in-depth tr!.ining ,.t an intermediate 
level i ile concepts and fiunctioning of soil as a naturl entity
with eph.asis on physical aspects of the soil system. 

Stucft !Teods: Deyond th.e introi1Uction of those ares it is 
thought that s'tu~i-nts need: (a) to wuderstand concepts of soil 
developme:it -::&C their relationship to classification mand survey;
(b) to tunderstaind mid determine the coumon physical properties of 
soils; and (c) to be able to interpret soil facts in a meaningful
 
way.
 

As a semester course it woull have about 20 hours of lecture 
in each subject matter area with labs or de:onstrations mninly
concentrating- on soil as a na-tural physical system. Field trips 
and anme labs to acquaint students with concepts and techniques of
 
pedology.
 

Pedoloca: To -meet the above neods the following subject matter 
is thought t be iport,_nt. 

1. 	Concepts of soil development, its norphological expression,

and methoas of recognition, including emphasis on geomorphic 
processus.
 

2. The current clrtssificatiofi system and its relation to soil 
survey and interpretation. Enough depth to be able tu use 
thu systen, at least loc lly. 

3. 	 Soil honogeneity mid variability - the ii-plications 'nd 
how to apply them.
 

Soil Pysics. To meet the above needs the followig subject 
matter Ys-F u-i to be iportmt: 

1. 	 Composition and distribution of physical components, and 
how they cpan be measured and understood. 

2. 	 Properties resulting from horizon differentiation, their 
12easureent ruid interpretationo 

3. 	 Methods of chomging physical properties or cnviroment to 
produce desired results with emphasis on 'undrotaiding how
and why nodificati,,ns may be made.. 



Non-AriculturaJ. Soil Meaaeunt 

(3 credits)
 

Objpct vo: To provide training at -Lq intermedciate level in 
the ial Ion of soils inform..tion to non-a.icult ra uses. 

Student Noeda: While in the past, -.r-iculture has been the 
principai7 otor of our rural lands, there is now on incrcasig 
interest in the use of soils for non-agricaltural uses. It is 
thought thrit the student needs to understand these uses and be 
able to supply relevant soil interpret.tions to these uo3s. 

As a semester course it would have about 20 hours of lecture.
 
Guest lecturers rel-ted to specific non-agricultural uses would 
utilize the rem.aining 10 lecture hours. Discussion sessions would 
follow guest lecturers wherebr the student could app-ly soils i-L
formation to the specific field represented. Field trips would 
be used to point out correct non-agricultural uses. 

To meet the above needs, the following subject m.tter is thought 

to be iLport,qt;
 

1. Identification of the non-agricultural users Lad uses. 

2. The concepts and points of view of these users. 

3. Engineering index parnuaeters of soils. 

4. Kinds and uscv of suitability criteria. 



-10

AricuLLtur-al Soil N~Aln 
(4 orodLita) 

Objoctives:. To )providein-dle.t trzaininr-t f!:t 
level ui cone-fts of avricultturt l soil v'n,.rg .ocnt ,liocto* toward 
increased crop production thrxourh consurv .tior, f~rtiliz°-tion .'vv 
othor control p)ocedurcs. 

Student It is thoughtAees: thk.t ctuC.erts .... at 
(a)th~k. x.. .1,ific of t-.e r. Wi]o of sW. ,-nco ):moidtvr 
the vrarious uethols used to control this re/iI:u; (b) th", nutrient 
requireYe-aits for . incr.i ion thesust .in..nd ... -* Pr
meters .ssoc .. te .ith -t~"t,.n.n- this production tz-ouc'>,.. fertili
zation; (c) the principles r.nr. prrctices of soil consorvation; 
an(! (d) the rrinci--lc, of wc-ed 'anf. post cont±'ol 2.s they interact 
with other .S.Y)cts to -roduco desird results. 

As a soicster coixsc it woul,1 ha'.ve about 40 hours o: luctu±'e 
with labs and de.onstration directed toward :3nt probleis.-. 
Field trips would be used to dou ,onc-trr-tc -nront,ractices in 
operation in the iu.edi-:to area. 

To meet the above neeLds, the following subject roritter is thought 
to be iportcnt in presenting ,n integratod view of soil managenent 
for agriculture. 

1. Concepts of irrigation Pnd drai.iago vapropriatc for soils
 
in the reion
 

2. Concepts o.f fertilization with enphasi, on nutrient re
quireicnts, interaction, nnA aut'iunt cycles. 

3. 	 Soil and water conservatio. '-s it rol::tes to increasod 
production ,m.d dccro,-.sed pollution. 

4. 	 The various pyctes (developed to orgcuaizoc_.sificat.on c 
the exir.lting imowle.ga of [:.ricultural soil :.Pttgeront.
 

5. 	 Methods of weed aLnd post control with some onphsis on 
mobility !-.nd pollution potontial. 

http:imowle.ga
http:c_.sificat.on


Sail, the -Ocoooyondsoi2 

(2 credits)
 

O1j.Oj*rc,; It is bolievod there is a need for r.c urse to 
W1.'..'1iine a..rors in wLich Soil Science is invrolved i rese-xch and ir 
specific ioroblens f contomprary society. 

Stud1ent 1Trec1s: Upon cor.mlct ion of a coordinte schedule of 
courses t the itrouctory -l-Md int,:rncdiate levels, a hihor lovel 
course such asf this would. (1) rel'.to techmical inforilation derived 
from previous courses to contepxoorary -.mciculturl[ ad ocono:.Aic 
problems and their interactions with society; (2) provide insight 
as 	to .sudent roquire to successfully.h.t future courses may 
pursue a post-rraduate field of work; (3) specifically rela te this 
orientation to rolated fields of study ndml to the society of the 
future..
 

The folloviing includes soie areas which possibly would be
 
considered to 1meet the objective of the course.
 

A.. 	Po).htjion - the role of soil in tho uze of pesticides and 
fertilizers, waste disposal, relevant factors of soil cheri
istry nid biolog-. .xuraintion of political na-economic 
factors involved in contemporary pollution problcuas. 

B. Bnginoerin.- Flood control rnd irrigation projects, struc
turrtl desi,rns -s rolr-ted to soil chrxacteristics, soil 
mapping tccl-niquces. 

C. Crop Production - advising of mst profitable cropineg 
seq(uence, fertility practices as ictated by soil charac
toris+- c., c',no!iic consilrationo. 

D. Consorv.tion - soil pro[rorties in planing terraces, irri
gatiorIprojts, p .;rk, and r'.creational f~cilitios. 
Goveru.ient projocts 71 privately-controled -rojects. 

E. 	Controlling; of Land Use - a!-ricultural use of soils VS. tho 
urbca society-cnn zoninr bu cf2ective. How are, or should 
soils be eva.luated for taxation purposes? 

0onmcnts: To create the ,re-tost posribility for attflu.iico of 
S3a cer s outnido th- University, it v's folt th'"..t l:cuxr s'octions 

would be ;ost appr riatly sochcdul. ld iA the ovcninj. This woul."
.nain the r.d;1ud r.dmaitq-,a of aOilo i;ic- s, en-ers to havo -uf&.Zciont 

tiuc to cover their rus.,ectivc t,:yics amd allow fe.r otulwit question.
)iscussion qectio.1s, however, coul( be schuduled dl'-ain roular 
class hours. 

http:qectio.1s


SSm 'oinJ. Topics 

(1 or 2 credits) 

Objective: To perniit studonts to oxplore subjects in greater 
depth,7o t),("'x.,i-oe now areas of interest mainly by independont 
study but with ,'-:n-c of -. staff .eibor.. 

Sy'ecial to-ics nay serve to increase or enhrnce a particular 
orient".tion or enable a stulent to become acquainted with some 
discipline or subject area that was not sch dulud in his selected 
orientation.. 

Complction of a topic nay involve review of pertinent literature, 
field experi[lents, laboratory rosearch,'or other activities appro
priate to the objectives of the student. Usunlly it involves
 
writing a scientific-typo paper surxrizing the results of the 
study.
 

It is proposed that a student take at least one Special Topic 
in his fourth year (72 or 82), and another in his fifth year 
(92 or 10q). Credlit rim.ay be 1 or 2 depending on time avail.ble 
and nrture of the project. 

For x,,ple, in Pedology a stuaent may wish to becone more 
familiar with soil. Yurping in u.thQ fiel6L, or to know nore about the 
logic anO. use of cla;;.-ific-otion sche-.es, or wish to jo some siriplo

'- reSi,.rc1 projects, or to devolo.D tcochinC; ",terils relAted to a
particular course. Often interest in poGt-gr.tt work develops 
becuso of the experionce a.nd Cui aico provided by these Special 
Topics.
 

RIA/ldoh
 

http:poGt-gr.tt
http:sche-.es



