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A

The purpese of this study was to develop & minimum pumber of
subject matter principles basic to organising end teaching funda-
mentals of plant science. A secondary purpose was that of assuring
that sny materials developed would reflect Mﬂaﬁm, delimi~
tation, and scientifically accurate comtent which would emcourage
teachers of agriculture to consolidate fragmented and comperte
mentalized subject matter knowledge in agriculture into sound snd

 usesble units of instructicn in the development of curriculum.

Related literature and resource materials reviewed in comnection
vith this study revealed a successful attempt by sgricultursl
education authorities in Califernia to upgrade snd consolidate
subject matter in agriculture by showing an outward relationship to
the science of biology. A wmit in soils and plant mutrition developed
8t Oregon State University was based on one of the biological
principles proposed by the Californis project, This unit, alemg with
other significant activities csrried out inm the procedures of this
study peinted out the value of the principle approach in consolidating
large amounts of subject matter materials into useable outlines of




teaching material based om the principles of a specific subject or
group of subjects.

Procedures in this study ineluded 2 committee of subject matier
specialists who assisted the investigator in developing and authen-
ticating prineiples of plant science.

MMKWSWthMaMEOIfW
principle categories. Each of the four categories is supported by
several subs-principles of related sgricultural subject metier in
plant scienee. BEach sub-principle is, in turn, supperted by & series
of importent facts vhich are intended to lend clarification to the
mesning of the statement of principle. The four categories have been
pleced in & progressive relationship to esch other begimning with
ecological effects vhich influence that product. A funmetional
glossary of definitions of terms which support the outline of
prineiples is appemded t¢ the siudy.

The conclusions of the study ere: the precedures used in
carrying out the study sre valuable for the purposes of conselidating
exd upgrading content in sgricultural subject matter; that & unit in
sells and plant mutrition develeped as one of tem precedural steps in
the study has been proved useable on the high school level; that
consolidating frageented knowledge into whole units of imstruction is
sdvantageous in tesching; and that students benefit vhem subject
metier specislists synthesize subject matter into basie, related
principles.
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FUNDAMENTALS OF PLANT SCIENCE

CBAPTER I

Need for the Study

Teachers of agricultural subjects sre annually faced with
extensive curriculum revision and reorganizstion each year
encompessing a wider variety of subject metter sress. These teachers
must, at the same time, evaluate the total program of instruction in
agriculture from the standpoint of methed, comtent, snd relationship
to other areas of student learning.

There is need for a base upon which to build annual curriculum
revision in agriculture. This should be a base which lends itself
to consolidation and delimitation of the many subject matter areas
covered ammually by a course of study in agriculture. The need for
such s base has been pointed ocut by sdministrators, school boards,
officials in college schools of education end agriculture, and most
importantly by teachers of agriculture. Each of these individuals
and groups of professional educators has evidenced concern in a
variety of vays and st various times over the past decade. In almost
all cases the consensus has beem that & basic approsch to the provlem
is necessary.



Statement of the Problem

Bpecialization and compartmentelization have fraguented
kmowledge in agriculture. Teachers of agriculture need guiding
statements, principles of sgriculturel subjeet matier, with which
to unify and delimit the materisl they teach.

Bewmé nearly all agricultural science, especially the plant
and animal sciences, is based on biology in cne form or snother,
this area becomes a common core from which to develop certain
principles in agricultural subject matter arsas. The problem
inherent in this study 1s how best to correlate and comsolidate &
specific area of agricultural subject matter within a biologically
related framevork and to develop & minimum mumber of statements of
principle which reflect comsolidation, correlation, and sciemtifically

accurate subject matter information.

Purpose of the Study

The purpose of this study is to develop, within certain stated
limitations, a minimum number of subject matter principles in the
agricultural ares of plant seience. These principles are intended
for the use of the teacher to enable him to comsolidate his ewn
teaching material and to unify his courses in gemeral terms with
those of other temchers. The primeiples should sllow the teacher %o
apply meny aspects of the closely related secience of biology divectly
to the teaching of msny facets of plant science. The latter, while
not a speeific purpose, may be a complementary result of the process



m@wmmmammummotmmzmm.
heses

The following hypotheses are proposed by the imvestigator:

1. That fragmented kpowledge in agriculture can ba consolidated
into guiding statements called prineiples and that from s given
outline of subject matter prineiples can be developed specific units
of instruction for cne or more aspects of the ares of plant science.

2. That university level specialists in the srea of plant
science can develop sound and scientifically aseurate statements of
principle which will be mocepted by teachers of agriculture for
purposes of comsolidation, correlation, delimitation of scope of
materials, and teaching of comtent in plant science. |

3. That teachers of agriculture can and will organize and teach
specific aspects of a given area of agricultural science besed on
the prineiple appresch.

k. That meterisl developed as a result of this study can be
taught beginning at the ninth grade level of difficulty.

5. That subject matter specialists in the ares of plaut science
at the university level will work together and sssist the investigator
in developing the important subject matter primeiples in their fields
of agricultural science.

Anm ien -

The folloving assumption is made by the investigutor:




b

That the job of the teacher of agricultural subject umr is to
deal primarily in genmeral terms and to dememstrate application
whenever and vherever possible.

Definition of Terms

The following definitions are stated for clarification of
terms particular to this study:
rdeultural subject matter: The basic materisls taught
in agriculture in the aress of the plant sclences, snimal seiences,
farm management and economics, snd farm mechanies.

2. Principle: A fundemental truth; & lew of conduct which has
general applications, is usually applicable, and which 15 a basis for
action. eﬁmammzmuwbuo&mwmmu snd supported
by repeated observence of applicability (1, p. viit).

3. Plant science: A broad curriculum area including sush
subjects as solil science, ercp seience, plant breeding, horticulture,
floriculture, plant pathelogy, fruit end nut oulture, and vegetable
culture,

k. Subject matter specialists: Professers, associste professors,
sssistant professors, and instructors whoe teach or do research in the
varigus areas of plant sclence, noted abeve, at Oregen State University.

5. Biologieally related: Of or haviag a relatiomship to the
broad science of biolegy. ‘

6. Teacher trainer: A professor of agricultural educatiom at
Oregon Btate University vho has respomsibility for the training of

1.




proaspective teachers of agriculture.

7. Supervising tescher: A fulltime teacher of agriculture in
an Oregon high school who supervises an intern or studemt teacher
assigned to his department for training.

8. B teacher; A student majoring in sgriculturel eduestion
who has esrned a Bachelor of Science degree in agriculture befere
wmwMMmWWMWWme~m
high school agriculture departmemts in Oregom. The imtern werks on
8 half-time basis for no less than six mouths and up to ewe full
year for which he receives a partial salary.

9. Student mmwnammm@swmmm
w&mwmmtmmupwmmummmrm
center similar to that for the intern teacher for a period of no less
than 18 weeks of training.

Limitations of the St

This study will be limited by the following fectors:

1. Only ome biclogically related agricultural subject matter
ares, plant science, will be considered.

2. mmzwmrmwﬂmmmmtumnmm
twmmwmmmamumwmmm
level. ;

3. The applicability of the material developed from this study
mmmmmamamexmmay.

bk, The procedure involving the committee of subject matter




specialists is a form of action research from which little if any
statistically significent data can or will be developed. All
results will be gemeral in nature as a result of this lim{taticm.




An extremely limited amount of secendary date relating to the
subject of this study is availsble. Such publications ss are
available are primarily of a general and deseriptive nsture and are
results of studies snd experiments comducted in & manney somevhat
similar to that employed in this study.

The investigator has beem involved in work snd study of the
mmawm&tawmmwmwm
mm&mummfarmthutwnﬁmmanymum
upper division and grsduate student of agricultural education.

During that time the investigator has participated im writing sn
W&lmﬁmmﬁhm@ﬁmﬁmﬁﬂﬁmh&dmmm
approach, attended and conducted classes on the college level involving
this procedure, and participated in several other activities included
in the long range program of his department aimed at standardizing
matter.

The unpublished plant mutritien materials noted above, alomg with
four other published works, comprise the literature related closely
enough to this study te be considered fumctional and worthy of
reference and subsequent use as background meterial. The following
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survey of this literature is presented in sections, each dealing with
apnr%im»wawtmmmwmuam.

The Californis Study

In 1959 the Califernia State Department of Education, with
Dr. Sidney 5. Sutherlsnd of the University of Californie st Davis as
Project directer, undertook the development of an experimental unit
of material aimed at improving the teaching snd comtent of sgriculture
in California high schools. The study, according to & pregress report
presented {n April, 1962, "has been designed to explare the foasibility
of integrating instruction in biclogieal prineiples with instruction
in voonticmal agriculture in the eleventh and twelfth grades of
the senior high sehool” (2, p. 1). Two primery purposes for undertaking
‘¥he project were noted, the firet "... was the spparent realizaticm
that the time had come when the instructien in high school vocatiemal
agriculture should become mere science-oriented in oxder to neet
pm day needs” (2, p. 1). The second purpose, snd probably the
one vhich originally started the preject states that

There is mtoamﬁ m of high school subjects

preseribed for sdmission to the University of California,
and pupils who take vocational sgriculture in high sechool
had in the past experienced difficulty im completing these
Yequired subjects. The experimental sdmissions P
which was in effect for several years, in which agriculture
&8 a subject aould be substituted for foreign language as
&n entrance requirvement proved semething lass than satis-
mmztmmmmz@hum, integrating
biclogy with sgrieulture might be acoepted as meeting the
lsboratery seience requirement for admission to the
University (4, p. 1).




The preject first involved defining the specific priveiples of
biology upen which agriculture is based. The result of this step
vas 8 set of 22 "biological primciples basic to sgriculture” (1, p. 1).
The format of the work based on these principles, each considered
separately, provides definitions of terms, a section on suggested
problems, suggested demonstrations and experiments, and a statement
of epplication to agriculture for each porticn ¢f this breakdown.

A working draft published in 1962 is intended for the use of the
teacher, not the student, and serves as a guide for teaching from

the principle spproach. An early form of the work vas taught
Mm-.mmsmnmmm,mm,
edited and reorganized into the latest vorking draft. The latest draft
is now being used by imstructors in 12 high schools in the state snd
is available to others who will attend a three-day short course
dealing with the procedures involved in using such material ia
tmhmummm.

This experiment is still underway. Each year a meeting of those
vho have used the meterisl will be held to evaluate the comtent and
procedure and to revise a3 necessary. Bacause this is a centinuing
process, no definite final results or conclusicms are available. It
could be observed that the project is achieving a good degree of success
umummmumamam.MMmmm,:
realization has been brought about of & nmeed for correlating and
consolidating the basie sclentific aspects of agriculture and biolegy.

While the field of high school agriculture was the primary aree



of ecancern of the Califernia study, much ewmphasis was placed on
biolegy and the relatiomship of this science to agriculture. This
vas certainly necessary, for cne purpose vas to prove to state
administrative and university educational officials a strong relation-
ship vhich would justify high scheol agriculture es scceptable teo
fulfill college entrance requirements in science. In this attempt

to point out & strong biological relatienship and besis for
agriculture, limited attention was given the development of prineiples
of agricultural subject matter, many of vhich could be based on
biology. The result was, ss intended, biclogical principles basie

to agriculture. The latter is the basic difference between the
California study and the present study of the investigater. While
the former deals with a biological buse, the latter deals with the
agrieultural base and shows the biological relatiouship whemever

and vherever possible within limitations of the study.

Barly in 1961 the investigater, in ceoperstica with two tescher
trainers, nine supervising teachers, snd eight student and imtern
teachers, undertook the development of & umit of agricultural subject
matter with the purpose of comsolidating mauny facete of twe subjeets
into a comprehensive unit of teaching materisl. The subjects chesen
were soils and plant mutritien. One of the biolegicsl principles frem
the Califernia study, plant nutrition, was selected as @ basic
prineiple upon vhich to build the unit. Esch student and fntern
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separate portions of the unit. The job of the investigater was to

gather the eight unrelated comtributions and review, edit, organize,
snd censelidate the materials inte cne basic unit dealing with soils
kanﬁ plant nutriticn. As stated in the mmtm to the unit, the

it A e B

core of imstruction will develop. This infers that the

ey e o, T T S

m:m:mmmmm,mmmammm

cantent (5, p. 1).

The first consolidstion of msterial was mot made available to
other than those vho had contributed to the project. later in the
year another graduate student in agricultural education joined the
iavestigater and the teacher treiners in a oriticsl amalysis and
series of revisions of the unit. Seven subject matter specialists,
cne from crop science, two from m&‘scim, ene from saimal seience,
two from horticulture, and one frem plant psthology, reviewed the
material mmm and suggestions. The unit was revised
by the project lesders as s result of consideration by the subject
matier specialists, then returned to the latter for additional comment
and suggestion.

Ammzmummmtmmmwmm' In
mdmtmawmrwwmmmm
MMWMMWMQ;MW%W At this
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commented upon by & group of 12 supervising teschers. A few miner
revisions were made following this conference sud a final revision
of the material was distributed to the 12 teachers in June. The
unit is now being used by these teachers in high school agrieulture
programs in varicus parts of the state. The results of the
application of this unit will be the subject of susther study which
is basically related to the study of this investigater and part of
& three year program which vill be deseribed under the "Procedures”
sectlon of this study.

The Biolegical Relaticuship

The need for a strong relationship between biology and the
teaching of sgricultural subjects was first pointed out in the
Califernis study. The need for this relaticnship is further pointed

out by the following quetatiom:

Agricultursl sciences must increasingly be dependemt

upen blelogy. A centinmuing decline in rural pepulation
and the percentage of students enrolled in sgricultural
courses means that tomorrow's agrisultural seientists will
originate in high school biology e¢lasses. Already the
form manager is becoming more dependent upon biological
scientists and technicians... The comeept that agriculture
is just farming must be changed. Emlightened citizens
mst view agriculture as aa industry in which more then
me-third of the U.B. labor force is employed in
agricultural, businesa, chemieal, technological and
research endeavers (2, p. 25-27).

A 80il sclence laboratery exercise workbook which was used os a
reference source in preparing the soils snd plant mutritien unit
mentioned above is cue of very fev of its type showing am outwerd



relationship between biclogy and agricultural subject matter on a
practieal, teachable basis (3).

While the biolegical relatiomship is not the foecal point of this
study, it does provide a basis from vhich to begin & serious
consideration of prineiples in an ares other than specific bielogy.
That ares is, of course, agricultural subject matter. In order to
develop prineciples in sgriculture with any degree of acouracy snd
reaningfulness, a starting point must be available with whiech to
initially delimit the brosd scepe of subjects involved in the science
of agriculture. Biology has been proved to be a feasible and
materials, and from this point the procedures which follew found
their begimning.




Since the investigater has been invelved in one way or another
over a period of two and ove-hslf years with the prineiple appresch
to organizing agricultural science subject matter, a brief review
of the sctivities and steps imvolved over that peried of time is
in order.

The Califernia study discussed in Chapter IT was breught to the
attention of the investigater during the fall guarter of 1960, fer
the material in the study related directly to several college courses
in vhich he vas enrolled. At that time the head of the Departmemt
of Agrieultursl Edueatien outlined a general plan which was being
considered for the development of subject matter comtent for
vocaticnal sgriculture curriculum. This plan was to cover a peried
of several years, and would involve a number of perscms imeludinmg
persennel snd students in agricultursl educatien, teschers of high
school sgriculture, college and university officials and subject
mattér specialists and curriculum speeialists in several svess of
study . mmmuammtm:wmwm
prineiples related to agriculture had created considersble interest
concerned sbout a possible fresh appromch to curriculum organizstion
vhich was indicated by the apparent early suceess of the prineiple

among many of these groups. Curriculum s

S
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approach in California

The firet indication of sincere interest in a progrsa for
Oregon similar to that conducted in Califernis came sbout during
the course of a class in agriculiural educatien curriculum ia
vhich the investigator and several other upper divisienm and graduate
students were enrolled. BSix professors of agricultural science
were invited to the class to present primeiples basiec to their
particular areas of subject matter. The ¢lass heard from
representatives of the solls, ercp sciemee, horticulture, poultry
science, animel science, and sgricultural economics departments.
The most importent cbservation of these meetings was that there was
very little agreement among the visiting professors as to exactly
vhat constitutes a prineiple. Some presented a series of facts,
others dealt vith generalizatioms and comeepts, vhile tvo presemted
vhat could be comsidered true prineiples.

The purpose of these meetings was to point out to the students
the considerable amount of specific material vhich could be reduced
to principle form for purposes of organizatiom of curriculum. The
investigator and three other students undertock the development of
statements of principle out of subject matter frem the facts, laws,
generalizations and concepts which had been presented in four cases
out of the six.

While these early steps did not in and of themselves provide
& great deal of subject matter informatiom, a gemeral understending
of the principle spproach and procedure was beginning to develep.
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Bumerous professors in sll arvess of agricultursl seience indicated
interest in the basic idea, for when called upon for help end
advice, they tended to support the prineiple spproach which vas

ng to materialize.

The teaching unit om soils end plant nutrition deseribed in
Chapter II was the next major step toverd the implementation of &
long range progrem of subject matier development in agricultural
science using the principle approagh. Since the procedure invelved
in the development of that unit has Leen explained in some detedl
in Chspter II, nothing mere will be said here. It is an important
aspect of the background work upom which this study is based. Nearly
50 persons from all areas of agriculture were invelved in the
development of the soils and plant nutrition unit. Bach of these
people became acquainted with this approach to developing subject
matter materisls bssed on & single prineciple. The sdvantage of
consolidation provided through the primciple spprosch was sufficient
to oreate considersble interest on the part of those involved in the
steps which vere to follow.

Each revision of the soils and planmt mutrition unit sdded mueh
to the meanimgfulness of the coutent, demonstrations, and ideas
contained in the unit. Each of the four revisious could be considered
a separate step in the procedures which have resulted in the present
study. A major peint hed been proved: it was possible to develop a
teaching unit vhich contained sufficient content to present s mumber
of previously unrelated materiels as basically related subjects within
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the realm of a single basic principle of miaultmlmm matter,
In May 1962 the soils and plant putrition unit snd the
California study were the subject of a conference of supervising
teachers and members of the ewrriculum committee of the Oregon
Vocational Agriculture Teschers Association. The theme of the
conference was "Subject Matter Content for Voeatiomal Agriculture
Curriculum." The specific purpose of the 1962 conference was to
consider "The Biologiesl Prineiples Upon Whiech Agrieulture Is
Based.” Dr. 5.8. Sutheriand, project Mx* for the California
study, served as conference leader, explainimg the procedures vhieh
had resulted in the biological pringipm. Those p&z‘ti&:&pﬂm
in the conference vere divided into four discussion groups te
consider the areas of plant science, snimal selemce, farm management
and econcmics, and farm mechanics. The plant nutrition uwnit ves
the main subject of eomsideratiom by the group dealing with plant
science. From this meeting eame recommendations vhich resulted in
8 final revision of the wnit.
Memnueemmﬁmtafapmmwnma
conferences dealing with the primeiple approach to curriculum
development. In 1963 the conference will consider "The Agricultural
Principles Upon Which High School Agriculture Is Based.” The
results of the study of the investigator will be the subject of
consideration for those dealing with plant sciemce. In 1964 the
third plemning cenference vill consider "The Currieular Prineiples
Upon Which Community Programs of Agricultural Educetion Are Based.”




The previous steps are comsidered background work divectly
related to the subject of this study. The results of this study
will comprise but a smell segment of & broad program eimed st
developing a sound basis for curriculum development in sgricultursl
education.

Commitiee of Subject Matiter Specialists

Much valusble assistance was received from several pmrum
of agricultural science in revising the soils and plant nutrition
unit. The results vere acceptable to teachers who now have and use
the unit, for they recognize the value of orgenization of the content
and the scientific acoursey of the statements. It was decided
that persons with the same professicnal qualifications us those
vho contributed to the soils and plsnt nutrition unit would be en
excelleat source of help and advice in developing the subject matter
principles of plant science which eve the purpose of this study.

Purpose - The purposée of the committee of subject matter
specialists vas to assist the investigator in developing statements
of principle whieh reflect consolidation, correlatiom, delimitation,
and organization of sgricultural subjeet matter in the ares of plant
science. The ecommittee would also rule on the scientific accuraey
of the statements of pringiple and any supporting material included
in the results. Finally, the committee wes to sgree on the form
in vhich the results would be presented.
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Selection of committee members - The investigator, together with
the head of the Department of Agricultursl Education, met vith
the sssociate dean of the school of agriculture to discuss the
proposed procedure of using & commitiee of subject matter specialists.
The desn coopersted in suggesting professors vho were best qualified
to lend their professional abilities to the study, and also sgreed
to serve on the conmittee. The persoms vho agreed to represent
their speeialized fields of agricultural seience ineluded:

Wilbur T. Cooney, Assoeiate Dean, Scheool of Agriculture

Dr. J. Ritchie Covan, Prefessor and Head of Department,
Crop Science

Dr. Marrsy D. Dawsen, Associste Professor, Soil Seience

Dr. Ira W. Deep, Assistant Professor, Botany

Dr. William A. Prezier, Professor, Hortieulture

Dr. Williem Furtick, Associste Professor, Agremomy

Orgenization of committes procedure - It was decided that the
conmittee would work as & whole group rether than as individual

members in carrying out its purpose. This facilitated an exchange
afiwsmgmm of the group vhich was onme of the most
important factors in arriving at the finsl results. Prior to the
revievs the investigator provided each committee member vith s
copy of the material which would be reviewed.

Reviews by Subjest Matter Specialists

Three primary phases were involved in a progressive procedure
toward developing the fimal results of cemmittee comsiderstioa.



20

Each phese vill be dealt with in the following brief deseriptioss,
for this form of actieon research doee not lend itself to
statistical reporting. Much of the suthemtieity and validity of
this study is supported by :pruoadm,

Liniting the scope of prineiples - The initial phsse of
committee consideration concerned limitation of the seope of
principles to the realm of agricultural subject matter. ‘Results
of this step included agreement on 18 basic statements of primeiple
for the plant seience area of agricultural subject mstter.

Authenticating statements of primeiple - The secand phase
considered each statement aepﬁratnly in order to Judge the form
and seientific securacy of the statement. In the process of
authenticating statements of principle, the relationship of one
prineiple to smother and theh‘r logical order beceme apparent.

Consensus on form - The third phase of camittee comsideration
invelved the development of & general outline which placed the 18
statements of prineiple into ene or more of four primciple categories.
These principle categories ineluded: I. preliminary considerations
and basic material; II. reproduction and gemeties; IIT. growth; and
IV. ecology. Within each of these categories could be found ome or
more of the 18 primeiples, the actual cstegery depending upom the
relationship snd contimuity of subject matter inberent in the
principle. Some principles, mow cslled sub-primciples, appesred in
more than ome eategory, again depending upon relationship end




continuity. A series of lmportant facts were comsidered more
meaningful as support and definitive material for each subs~primciple
than ves a listing of definitions. Applicable definitions are
appended to this study while a series of important facts are
included within the results as support meterisl for esch sub-
prineiple.

Revision ~ ALl aspects of the three phases of previcusly
described procedure were considered Ly the investigetor im revising
the pertinent materials. Two copies of this revision were sent %o
each member of the comittes for reviev. The glossary of definitions
ves coupleted and revieved. Each member was asked to return oume
eopy of the material with any comments or desived changes noted.

It vas understood thet if this waterial was not returned, the
subject metter specialist had accepted the revision. HNo copies
of this revision were returned to the imvestigater.

Summary

The procedures invelved in arriving at the results of this study
have followed ten definite progressive steps:

1. Introduction to the prineciple approsch through course work
in agricultural science and educaticn at Oregon Stete University.

2. Development of statements of principle in four subject
matter areas of agricultural secience from mmerous unrelated facts,
laws, generalizations and comcepts as part of the course work im a




elass in agrieultural curriculum.

3. Organization snd development of a core unit in soils
and plant putrition based on the prineiple epproach.

k. Tvo revisions of the soils and plant mutrition wnit based
on suggestions and comments of several sgricultursl seiemce subject
matier specialists.

5. Revision of the same unit based on review and comsidevation
by supervising teachers and curriculum committee members of &
teachers' organization end distribution of the unit for tescher use.

6. Organization of a committes of subject mstter specialists
to sssist the investigator in developing subjeect matier primciples
of plant science.

7. limiting the scope of the prineiples basic o plant science,
adding & new primeiple of soils to the study, snd consolidating
related statements of principle with the help of the above committee.

8. Authentication of the statements of primeiple by subject
matter specialists by attention %o seientifiec aceuracy, form, wording
and meaning, and consideration of the relatiomship of eme principle
or group of prineiples to anether.

9. Arrival at a consensus on form for the results of the study
by the committee which included agreement on four primery primeiple
categories in plant science, decision on related sub-prineiples and
relevant importemt facts which support each primeiple eategory, smd
the placing of important definitions in an sppended functiomal
glosssry.




10. Final approval by the committee of subject matter
specialists on the form and content of the subject matter prineciples
basic to organizing and teaching fundasentals of plant science
which comprise the following results of this study.




Subjeet Matter Principles Basic %o

I.

Fundsmentels of Plant Science

Preliminary Considerations and Besic Material .
The principles of matter and emergy, living versus none
living materials, animal versus plant life, and classification
are all basic to the understanding snd applicstion of the
specific subject matter principles of plant science. While
nc one of these principles by itself provides a basis for
all the others, taken togetber they form a logical and
substential foundstion upcn vhich to build an understanding
of specific prineiples and sub-prineiples of plant science.
A. MATTER AND ENERGY: All things living and nen-living are

either matter, energy, or a combimation of matter and

energy .

1. All matter is electrical in nature.

2. All matter is composed of small units called atoms.

. Atoms are composed of protons (positive)
electrons (negative)
peutrons (neutral)
b. The sbove parts are the major parts of the atom,
but each cen be further subdivided.
3. Matter is normally found on earth in molseular form.



b,

6.

1.
8.

13.

Matter can be transformed into energy (Einstein's
Theory B »-42)

Matter can be messured by volume, weight and energy.
The redisnt emergy from the sun is the ultimate
source of almost all energy.

Energy can be stored in matter.

Energy cannot be crested or destroyed, but cen be
transformed into matter and matter into energy in an
endless chain.

Chemical changes are accompanied by emergy changes.
Electricity, heat and light are forms of energy.
Energy can be measured by its work calorie, B.T.U.
Energy is required by all living things by all
activities of life.

Kinetic evergy is the basis of diffusien.

B. LIVING VERSUS NON-LIVING: All living things are composed
of protoplasm and carry on the life processes of
reproducticon, nutrition and response to envircmment.
Living matter

1.

2.

All known elements in protoplasm are found in none
living forms, but the complexity of the formula is
unique to protoplasm.

Protoplasm 1s organized into structursl end functiemal
units called cells.
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h,

6.

T.

8.

9.
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All living orgsnisms behave as a unit whether they
are mede up of one or more cells.

The more complex an organism is in cellular structuve
and function, the greaster the division of labor.

All living organisms come from existing living
organisms. (reproduction)

Plants are capeble of utilizing the emergy from

the sun through the oxidation of food within the bedy.
All living organisms come inte the world with certain
inherited capacities for responding to stimmli.
(vebaviour, irritability, responsiveness)

Incressing responsiveness to environment is associsted
with incressing complexity of the living organism.
All organisms wust have emergy in order to survive.

Ron«living matter

1,

Numercus non-living systems carry on processes similay
to those of living organisms, making the dividing line
between them very indistinct. However, living
organisms ere more complex and are capeble of carrying
on both constructive and destructive processes while
non.living systems may not carry on both processes.
Exaumple

Water continually alters its behavior in response to
environment.

8. Freezing causes water to grow through expansion.



b. Pressure cen cause water to move.

¢. Heat can cause water to change form.

d. Heavy water has f charge sdded.

2. Orgaale material pertains to or derives from living
organisms., While not ¢lassified specifically ss
living material, it oftea exhibits charsecterisitics

peculiar to living organisms.

C. ANIMAL VERSUS PIANT LIFE: The siwmpler the cellular
strueture and function of living orgunisms, the more
difficult it is to distinguish between them as plaats or
animals.

Distinguishing

Cherscteristics Most Plants Most Animals

1. Cell Usually rigid Ne cellulose
structure cellulose wall ¢ell wall

2. Growth Grow throughout Grow to a |

1ife and ususlly definite size and
localized usually generslized

3. Nubrition Most can manue All dependent on

facture own with outside sources of
minimun depen~ food. Ingest food
dency on other life

L. locomotion Most are Most are mobile

staticnary

5. Response to less irriteble More irriteble and
stimly and usually all usually response

living cells restricted to
capeble of respomse specialized cells

D. CLASSIFICATION: The basis of classification of living

organisms is the similarity of structure end function.
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In general, the greater the similarity of sny two organisms

the closer the relatiomship.

1. There are spproximately 2,000,000 different kinds of
plants and animals in the world and move will be
ldentified as time passes. It can readily be seen
that a systematic approach must be used in clsssifying
and categorizing these organisms.

2. All organisms in general are either members of the
plant kingdom or of the snimal kingdem. The separstion
i3 uwsually made on the besis of the presence or
absence of chlorophyll and cellulose.

3. The philosophical basis for taxonomy is evolutien.
Modern scientific taxonomy seeks to group together
organisms that appear to bave evolved from a common
ancestor.

k. Organisme may also be classified om the basis of
utility, for example: meat profucing enimels, work
animals, fiber crops, oil crops, vegetsble erops,
grain erops, ete. This method of classification is
used for convenience and is not necessarily intended
to follow any evolutionary grouping.

5. Ome of the prineipal advantages of classifying
organisms on & scientific basis (rather thasn on a
utiliterian or other artificial basis) is thet it
provides a series of categories under which one can
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II. Reproduction and (enetics
Heredity snd eaviromment combine to different degrees to make
possible life snd growth. Heredity is respomsible for its
portion of these phenomens through reproduction and gemetics.

A.

DUCTION: Living things, is order to survive, possess

the ability to perpetuate their evn kind from a part of
thempelves.

1.

2.

3.

L

-1

6,

The higher forms of life reproduce sexually aud are
sex differentisted to scme degree.

In general, the lower forms of life reproduce asexuslly
and are not sex differentisted.

In general, repreduction is less complicated, more
rapid, snd mere difficult to comtrol in the lower
forms of life.

Most higher plants depend upon carriers for pollination
such as wind and insects, Many importent sgricultural
plants do not depend on eayriers but are self-poliie
nated; for example, vheat, mm and oats,

Nany agricultural plants are able %o repreduce both
sexuslly und asexuslly.

Higher plants exhidit s definite slternstion of
generstions. Inm plants of agricultural importance,
the sporepbyte is the large, comspicuous plaat vhile




the gametophytes are mmmm,m protected
by sperephytic tissue.

B. GENETICS: All organisms resemble and differ from thelir
parents with a degree of variation dependent upon the
interasction and/or segregation of genes, envirenmental
facters, and the occurrence of mutaticus.

1. Much of the physical basis of inheritance is to be
found in the study of melosis, the process by which
gametes are formed. The remainder i to be found in
& study of fertilization, the process in vhich unlike

mm unite to form a sygote. |

2. There is usually st least ome pair of genes respeusible
for the determinstion of the expressed variation of
a particular trait. One gene of the pair is located
on one of the homologous chromosomes and the otber
gene is located on the other homologue. ZEach
upenn. The expmn;& variation of many traits is
eontrolled by more than ome pair of genes.

3. Meiosis sscomplishes the formatiom of gametes. The
duplication of chromoscmes is inherent in this
process. This means that genes are also duplicated.
By means of the phenomenon of ."mﬁm,m"
Tecombinstion of genes upen a given chrematid ocours.




III.

the rate of synthesis of protoplasm exceeds the rate of
protoplassic degradation. mmaMMMm
incresse in size and/or weight due to cell divisicn snd/er
enlsrgement together with an increase in complexity of
A. FHOTOBYNTHESIS: All life on earth, both plant and snimsl,
depends upen photosynthesis, the process by which plants
tmthMmmmmumwmmW
in food.
1. The preduction of sugar by the photosynthetic process
takes place in two basic steps.
8. m:mewwmrmmmmm
- b. The resction of hydrogen with carben dioxide
to form sugar
€00 / 248 _enzymes \ CgH, .05 / By
2. The scurces of COp used in photosynthesis sre the
atmosphere and metabelic resctions which release COp
88 a byproduct. The atwespheric COp enters primarily
via the stommtes and is the major source of COp.
3. The source of the water invelved in photosynthesis is
the vascular tissue and ultimstely the water in the
s0il or other medium surrounding the roots or the




B.

5

entire plant (as in the case of aquatic plamts).
Bugar formed in plants is converted to other
carbohydrates, fats and proteins which are used in
plant growth or stored.

Light i essential not anly to the photosynthetic
process, but also to the formation of chlorephyll
(4o higher plents).

S50II8: Soil is the only important medium in and upon
vhich agricultural plsnts grow. It is a dynamic physieal
and biological system teeming with life and ever changing.

1.

2.

3.

Certsin physical properties of soils such as textuve,
structure end bulk density snd vater end air dynsmies
are subject to many laws and prinmeiples of pure
physics.

The role of ionic exchange in soils is involved in
mxmmhmwmmﬁmtof
plents.

Boil organic matter is both & process and & substance

in its effect upon the soil's physical, chemical and
biochemical properties.

The avallability of both native and spplied plant
nutrients must be studied in terms of their chemistry
and are influenced by numerous environmental conditioms
existing in the soil.

Boil formation, classification and survey are basic to



C.

en understending of sound land use.

6. Soil is a scarce resource capsble of prolenged and

high productivity or hastened exhaustion and
mmumummgmmmumm.

PLANT NUTRITION: A plant's sbility to sttein meximum
growth, development, and maintemsnce is directly relsted
to the availability of all the essential nutriemts,
provided other envircumental factors are favorable.

1.

2.

There are 16 presently known essentisl mutriemts, of
vhick 13 are derived from the soil and three from the
atmosphere.

A nutrient (element) is cousidered essential if in
its absence a plant will die. Those essential micro-
nutrients (elements required in small emounts formerly
called trace elements) are as vital to the plant as
those macromutrients (elements required in large
smounts) since the plant would mot survive in their

absence.

Carbon Iron
Hydrogen Zine
Potassium Manganese
Kitrogen Molybvdenum
Sulfur Chlorine
Caleium




c.

3.

k.

All plants require sll essential nutrients, the
guantities of mw will vary with the species of
plant and the stage of its life cycle.

Plant mutrients are usually teken up out of the
soil omnly after they have gene into solutiom.

ORGANIC CYCLES: All plant and animal life is dependent
upen cycles in which quantities of certain essemtial food
elements ave kept in comstant eirculstion (between plamts,
animals, soil, and air) end are used over and over. Some
of the important cycles are carbon, nstm; oxygen,
phosphorus, and hydrogen.

1.

Life 1s associsted with a continucus eyele of
construetive and destructive changes that are kept in
balance to the exteat that life has existed for
millions of years with little or perhaps mo exhaustion
of life sustaining waterials.

2. All the elements used by living organisms follow a

3.

eyele but the most classic cycles are the nitrogen

The nitrogen cycle provides an element essentiasl to
protein synthesis and, after desth, may result in the
return of the nitrogen to the atmosphere. The nitrogen
mey be passed from organism to organism for extended
Periods of time before it is reduced to Ny and returned
to the atmosphere. Demitrification regquires




E.

ansercbic conditions.

8. Ritrogen cannot be used directly by bigher plants
and saimals, but mist be cosbined with other
elements, usually O, or H. The nitrogen fixing
organisms can use N, directly.

b. The smount of nitrogen in the soil affects the
carbon cycle and vice versa.

k. The carben eycle provides for carbobydrate formstion
- by furnishing €Oy for use cm photosymthesis, for the
subsequent breakdown of earben cemtaining compounds
by.msmwmmmmmmweoeu
the atmosphere.

TRANSPIRATION: The serial surfaces of all plsats tend to

lose vater in the form of vapor (transpirvation). Whenever

the uptake of water Ly the roots is lower tham the rate
of transpiration, wilting will be initisted and the
severity of dsmege, if sny, will be dependenmt upon the
kind of plant, the stage of greowth, and the duration of
time that the condition exists.

1. Transpiration is the loss of water by evaporation from
the plant's surface. Water evaporating from the eell
will tend to first £i11 the eir in the intrecellular
spaces. The movement of this saturated air from the
plant will be dependent upom the envirommemtal
conditions existing outside of the plant such ss
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2. A contimual shortage of water over an extended period
of time can adversely affect the rate of photosynthesis
and thus by a reduction in carbehydrate production,
affect the metabolism of a plant.

3. The plant's structure such as exposed leaf ares, the
sunber of stomats present and locatiom, the structure
of the cuticle can affect the rate of transpiration
pessively. This is illustrated by contrasting corn
vhich utilized 400 pounds of vater in several weeks
and a sunflower vhich utilized 150 pounds in its
entire life of 140 days.

k. Transpiration cccurs in association with the gas
exchenge in the aerial portion of the stem. The
intracellular spaces comnect to the outside of the
plant via the stemata. In order for oxygen snd carben
dioxide to be exchanged with the atmosphere, the cells
thenselves must also be exposed to the eavironment.
It is a8 & comsequence of this that tramspiretion
takes place.

RESFIRATION: All orgeanisms derive the energy required for

the activities from the oxidation of simple foods withim

their protoplasm. The rate of emergy release is dependent
upon many internal and external factors.

1. In & sense, respiretion is the reverse of photosynthesis
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hcmacoamgaemma. The sequence of
reacticns involved is scmevhat different however.

2. The synthesis and degradatien of high emergy phosphate
coumpounds such as ATP (adencsine triphesphate) is
intimately related to the process of respiraticm.

3« All living orgsnisms require s source of emergy for
use in carrying out the activities of life.

DIFFUBION: All living orgsnisms are dependent on the

fact that, in gensral, msterials temd to move frem an

area of high concentration to an ares of low concestration.

1. The cell is under s constent state of change because
of its metsbolic activities. Comsequently, there will
alvays be varistions in the concemtrations of any
pertioular substamce. In general, these substances
are cbtained from the enviroument which is separated
from the cell by the cell membrane.

2. When ealts are present in axcess in the soil, the
osmotic comcentration of the soil solution mey exceed
the cemotic comcentration of the plant sap. Whem this
occurs, water msy move out of the plant apd
plasmolysis may gcour.

GERMINATION OF SEEDS: Viable seeds will germinste when

of dormancy are satisfied.

1. The eavironmental factors affecting germination ere
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Vemperature, meisture, cxygen, snd possibly light.

2. Different kinds of seeds have specific temperature
ranges at which they vill geruinate. Temperstuve
influences the metabelic rate and regulates to a
great degree water intake. Water seftens the seed
coat, swells the enbryo, incresses the permesbility
of the seed to gases, activates the protoplasm,
and scts as & solvent. Nutritive substemces ave o
environment, BSeoil is not & requirement for
germinstion. Light may or mey not affect germination;
oniens germinate better in the dark while blue grass
vill do better with increasing intemsities of light.

chemical substances {grevth regulsters, ensymes, vitamins)

te regulate the life processes necessary for growth and
development., |

1. mmmmaogmmmumm
can both stimlate and inhibit a physiolegical
response in the organisms depending upen the concentrae
tion. Generally medivm does tend to stimulmte growth
mmmmmmmaxwwhmmu
of concentratien.

2. Hormones are probebly incspeble of affecting or
controlling & physiological mme alone, but are
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3.

.

intimately involved with enzymes and vitamins in
their actions.

Growth, leafing out, flowering, fruit productionm,
germination, tropisms, and perhaps every activity
associated with the living organism are governed at
least in part by hormones.

Temperature, gravity and light affect the hormones
vhich in turn produce specific growth effect or
tropisms.

GROWTH: Growth takes place over extended periods of time
only vhen the rate of synthesis of protoplasm exceeds
the rate of protoplasmic degradation.

1.

2,

Growth is the result of a number of ceuplex processes
organic¢ compounds, incrganic compounds, ioms, wvater,
mmmwammwmamma
carbohydrates snd lipids. The assimilation of the
materials that make growth possible occurs within
Growth is menifested in the following ways, or by any
combination of these:

a. Incresse in size of cells

b. Inerease in the number of cells

¢. The differentiation of cells
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3. Growth i influenced by:y
8. Age of the cell, organ, or ergenism {Young cells
grov faster than o1d)
b. Health, which is influenced by nutritiem,
envirenment, parasites, et cetera
e. Heredity
4. Growth regulstors
8. Temperature
k., In msny plants mew lesves, branches, flowers, snd rects
are formed year after year. In plants, growth is
localized in certain meristemstic regicms.

Ecology

Envircmsent, which is the counterpart of heredity in the

phenomena of life and growth, is the sum total of the

external factors (biological, physical, and chemical) thet

affect living organisms. In a changing enviremment, living
organisms can survive enly through sdaptation snd/or migratiom.

The more severe the impact of emvircmment, the greater will dbe

the challenge to survive. Ecology 1s the science that deals

vith the inter/intra-relstionships between Iiving orgenisms
and their enviremment.

A. B0IIS: Beil is the only important medium im snd upon
vhich sgricultural plants grow. It is a dynamic physical
and biological system teeming vith 1ife and ever changing.
See III B p. 32
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death ocowrs. All living orgsnisms have parssites thet

are eapable of affecting their life processes t0 a degree

vhich is dependent upon the susceptibility of the hest,
the environment, and the mature of the parasite.

1. Diseases are non-infectious or infegtious.

2. Root rots, damping-off snd vascular wilt diseases
are caused by seoil-borne becteria and fungl which,
having no very specific nutritional requirements,
by soil cenditioning, treatment of planting stock,
sanitation, and sometimes by using resistant varieties.

3. Poliage diseases (leaf spots, blights, chlarotic
spots end yellows disesses » mosaics, rusts, and
mildews) are caused by airborme or vectered pathogens
vhich have rather strict nutritional requirements and
are usually found in pature only as parasites. These
disesses are controlled by applying chemicals to the
folisge and by using resistent varieties.

GERMINATION OF SEEDS: Viable seeds will germinate when

envircamental conditions are favorsble and the conditions

of dormancy are satisfied.

S8ee III H p. 37

RGANIC CYCLES: All plant and snima) life is dependent

are "near" ag

 elements are kept in comstant cireulatien (between plants,
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animals, soil and air) and are used over and over. Some
of the important eycles are carbon, nitrogen, oxygea,
phesphorus, and hydregen.

See ITI D p. 3k



Summery

The purpese of this study has been to develop & mintmim mumber
of subject matter principles basic to orgenizing snd teaching
fundamentals of plant science. A secondary purpose was that of
assuring that any materials developed would reflect consolidatiom,
delimitation, and scientifically sccurate cemtent which would
encourage use of the msterial by teachers of sgriculture.

Reviev of related literature and resource materisls revealed
amdﬂm at upgrading comtent in agricultural science
by developing closer relaticmships to the science of biology.
Certain of these references dealt with specific scoomplishments in
achieving such a relatiomship, while others considered the
feasibility of developing entire units of imstruction based on a
single prineiple. The resulis in the case of a unit in soils and
plant nmutrition based on the principle of plamt nutrition proved
the first hypothesis of this study, at least in part.

Procedures invelved in carrying out the purposes of the study
included the emgagement of a conmittee of subject matter specislists,
professers of agricultural seience subjects, to assist the
investigator in his study. This committee reviewed, edited and
consolidated 1B basic primciples of plant science based on a study
conducted in Californis dealing with biologicel primeiples related
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Yo agriculture. The latter work was used as & primary resourse unit.
In addition to authenticsting the scientific acouracy of the |
statements of principle, the committes judged form, wording, and

the relationshiy of ome principle or group of principles te

enother. It agreed on the final organization and contemt of the
framevork of primeciples.

Limitation of the scope of principles by the committee resulted
in 8 much condensed framework of four categories of principles basie
to plant science fundamentals. The four categories, each denoted
by romen numeral, are supported by several sub-prineiples of
biclegically related subject matter. Rach of the sub-primciples
18, in turn, supported by & mumber of important facts which are
intended to lend clarification to the meaning of the statement of
principls. The four categories have been placed in a progressive
relationship to each other begimning with fundamentals, and
progressing through process to product and the ecological effects
vhich influence that product.

Conclusions

The following comclusions are made by the investigator besed
on the results of this study:

1. The procedures used in carrying out this study sre valusble
for the purposes of consolidating and upgreding content in
agricultural subject matter,
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2, The soils snd plant mutrition wunit based om the principle
spproach, cue of tem provedures of this study, has been proved to
be useable on the high school level,

3. Cemsolidating fragmented knovledge into vhole units of
instruction is sdvantageous in tesching.

k. Btudents bemefit when subjeet matter specianlists synthesize
subject matter imto basie, related principles.

The following recommendations based on the results of this
stuldy ere:

1. Companicm research to this study be carried cut ia the
agrioultural subject matter sreas of animm) science, agrisultural
economics and farwm management, end farm mechemies.

2. The procedure employing the use of & committes of subject
given serious cousideration ss a valusble means of arriving st
acourste and mesningful statements of primeiple in the subject
matter aress noted above.

3. That follow-up work en the results of this study be under-
taken to prove the value of the yprineiple approsch to curriewlum
erganization by spplying these results to the organization of
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teaching material in plant science in egriculture.

k. That in the activity recommended sbove, syplications to
agriculture, examples, and demonstratioms of specific and gemeral
nature be an integral part of the procedures used in provimg the
value of the principle spproach, specifically the plant seience
principles proposed by this study.



1.

2.

3.

h.

BIBLIOGRAPEY

California. Btate Depertment of Bducation. Biologleal
privciples relsted to agriculture. (working drafs).
m; ’ma 16 P

Daveon, M.D. Agriculsural ncm and high school biology.
The AIBS Bulletin 12: 25-27. June, 1962.

Dawson, H.ﬁ., LiA: Alban and L. Boersma. BSeil science
laboretory exercises for high school students. Corvallis,
Oregen, June, 1961. 5k p. (Oregen State University
8chool of Agriculture Publication AS No. 1)

Sutherlsnd, 5.8., snd W.E. Sems. Biclogical primeiples
related to agrisulture: a progress report. Davis,
PDepartment of Agricultursl Bdueatism, University of

Californis, 1962. 9 p. (Mimeographed)

TenPas, H.A., R.D. Daugherty end D.B. Dunham. An experimemtal
unit mmum»mmmmrwmumtm
agriculture in Oregom. Corvallis, Department o
Agricultural Education, Oregon State Mvmuy, 1962,
b5 p. (Mimeographed)







FUNCTIONAL GLOSSARY OF DEFINITIONS

The following glossary provides definitions of terms related
to the subject matter principles which comprise the results of
this study:

CIASSIFICATION

1.

2.

3.

k.

Se

6.

7.

Taxcnomy: The science that deals with the classification
and naming of organisms :

Classification: The placing of an organism or group of
organisms in groups or categories according to a
particular plan or scheme.

Nomenclature: That sspect of texonomy that deals with
assigning the proper name to an organism sccording
to some system

Dichotomous key: A key arrsnged in such a way that at
each step in the process of "keying out® culy two
choices of diegnostic characteristics are available

Binomial: The name given to a species consisting of
the name of the gemus to vhich the species belongs,
plus the name of the species

Variety: A sub-division of species, the members of which

have more characteristics in commen than with mesbers
of other similar sub-divisions of the same species

Species: Generally a grouping of very similar organisms
that are interfertile

Genus: A group of related species
Family: A group of related gemera
Order: A group of related families
Class: A group of related orders
Phylum: A group of related classes
Kingdom: A group of relsted phyla
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Repreduction: The process by which Iving organisss
give rise to others of their own kind ,

Gees not invelve the unien of gametes

Pertilization: The union of unlike gametes

Pollination: The transfer of pollen from a wicrospo-
rangium of a plant %o a stigme or ovule of a plant

Cress pellination: Transfer of pollen from two
uwmmermpmtwmnmwm
of another plant. The polien producing plast mmst be
of different gemetic constitution than the egy
produsing plant

Self pollisatien: Transfer of pollen from the
microsporangium of a plant to a stigme or evule oo
the same plant

on the ssme plant

Dicecious: Microsporsngia are berne on one plant and
megasporangia are borne en & separate plant

Mitosis: maxvsszmmammm;mmmu
nuclei each of which has the same number of chromosomes
as the mother (parent) mucleus. (Characteristic of
all higher living orgsnisms)

Meiosis: HNuclear division in vhich four daughter cells
axmhimtmﬂ,marm&mmum-
half as many chromosomes ss the mother cell. This
process cceurs in all sexually reproducing plaats

Cell division: The division of the extrenuclear poxrtion
of the proteplast. This phenomenan is separate from
mitosis. Cell division may follow mitosis very closely,
it may be delayed for a time, or it may not occur at
&meunﬁumwmm
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13. Alternatieom of genersatioms: The alternstiem of a
milticellulsr diploid generation with & multi-
eellular haploid generation. (Charscteristic of
moet sexually reproducing plante; not mmm
of mammals)

1'% ‘Mpm‘z Having the 2n number of chromoscnes
15, loid: Having the n suwber of chromosomes.

cmmmutmaxmm~tmg?mcmw
the gametes of beth plants and animals

16. Megasporangie: Aawmmmumm
In angicsperms the ovules are the megaspersngis

17, Megaspore: A spore which gives rise to the female
mtmhyﬁu

18. Microsporsngis: A structure that bears microspores.
In angiosperms they are located in the anthers of the
stomens and are often called pollen sacs

19. Micrespore: A spore which gives rise to the male
gametophyte. In angiosperms the microspore is the
pellen grain

20. Gemetophyte: A plant that pwoduces gametes. In
sagiosperms the female gametophyte is represemted by

21. Stigms: The receptive portion of the style upon vhich
pollen grains germinate

22. Btyle: The upper portion of the ovary
23. Ovary: The structure which encloses the ovules
2h. Owvules: The structures vhich give rise to megespores

1. Allsle: An altermative form of a gene

2. Chrematid: The half chremosome formed during meiosis
and mitosis

3. Chromescme: One of the nuclear beodies which bear the genes
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Dominance: The sbility of one gene to mmsk the effeot
of its alternative geme (allele) whem the two genes
scour together in a hybrid a¢ es to deteymine the
expression of the trait for vhich the peir of genes
is respensible. The allele vhich does mot manifest
{tself is then said to be recessive

Gmt«e: Cells produced in meiosis
Geme: A hereditery determiner located en & chremsscme

Genetics: The branch of biology dealing with the
study of heredity and variation

Genotype: The genetic comstitution of an individual
Heredity: The tendemcy of sn orgsnism 4o resemble its

Heterozygous: The condition of having the two members
of a given pair of genes unlike. (Example: if tall

umgr)mmumiw(t)m
genotype (Tt) would be hetercsygous)

_Bmmummm chrmmm%mm

meiosis

Homozygous: The comdition of having the two members of
~aaﬁmmm&m§hﬂiﬁ.mzaz T or t%

Incomplete dominance: wmnmmumum
partly cbscure the effects of its sllele

Kinetochore (centromere): The region of chromosemes
te vhich the spindle fiber is attached and the point
of union of sister chromatids

locus: The position on the chromosome where a gene is
carried

Mutation: A heritable altermation in a gene or chromosome
Phenotype: The external, visible appearsnce of sn

organism or the physical mﬁamwumﬁm
genotype

Recombinstion: Formation of new cambinsticns of genes

mtmmmmwamme:mum
unlike parents
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Begregation: Separation of hmlw m

&t meiceis and the consequent separation of gene
poirs leading to the possibility of recembinstion

in the zygote

. Bex chromosomes: Chromosomes carrying the gemes

responsible for sex differences. In man the "X"
snd "X" chremosomes

Zygote: 'm«umﬁammmmmwm

soxs

i.

2.

3.

k.

Photoaynthesis: The process by vhich simple sugar is
produced from water snd carbon dioxide in certain plant
cells in the presence of chlorophyll with light es
the source of energy

Enzymes: Orgsnic catalysts produced by living crgsnisme

Catalyst: A substance vhich modifies the rate of &
chemical change without itself being used up in the

Aeration soil: The process by vhich air and other gases
in the soil are renewed. The rate of soil serstien
depends largely on the size and number of soil pores
and on the mmount of water elogging the pores. A soil
with many large pores open to permit rapid serstion is
said to be well serated, vhile a poorly sersted soil
either has few large pores or bas most of those
present blocked by weter

Alr-dry: State of dryness after prolonged exposure te
air, or sny exposure sufficient to bring & material
into moisture agquilibrium with the air. MNoisture
content st alr dryness is indefinite singe it depends
on relative humidity

Bulk demsity, soil: Mass per unit bulk volume of soil
that has been dried to constent weight at 1059,

Sysbel - Dy,

Bulk specific gravity: The ratio of the mass of s dry
bulk velume of ovem-dried (1059C.) soil to the mass of
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7.

8.
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an equal volume of watey

Consisteance: (1) Resistance to deformation of material.
(2) The degree of cchesion or adhesion of the soil
wess or its resistance to deformation or rupture.
Separate terms used for describing these properties
as m moisture ammﬁ ra:um: ,

Tirm, very firm, extremely firm

gonsistence when wet (stickiness) ~ nomstieky, slightly
8 - 8t » 8nd very sti
onsistence when wet (plastieity) - mmue,

Darey's law: (1) Historical: The volume of water passing
downvard through a sand filter bed in unit time is
proporticnal to the ares of the bed snd to the
difference in hydraulic head, and is inverse);
propertienal to the thickness of the bed. (2) Genere
alizetion for other fluids: The rate of viscous flew
wmmmmaawuwawm
is proportiemal to, end in the divection of; the
driving force

Evapotranspiration: The sum of water removed by vegetation
and that lost by eveporation for a particular srea
during s specified time

Field capucity (field moisture capacity): Amsunt of water
remaining in a well drained soil whem the veloeity of
downward flow into unssturated soil hes become small.
i:’nmuauawmmwmmtﬂm

soil

Priability: The esse of crumbling of soils (Note:
coherence would determine erushing stremgth)

Hydraulic head: The elevation with respect to a stendard
datum at vhich water stands in a riser or menometer
connected to the point in question in the soil. This
vill include gravitational hesd, pressure hesd, snd
velogity bead if the terminal opening of the semsing
elemsnt is pointed upstresm. Feor nonmturbulent flov
of water in soil, thn velocity head is negligible.
In unsaturated soil, s porous cup mist be used for
establishing hydranlic contact between the seil water
and water in the manometer. Dimensienally, hydraulie
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head is & length (h - L)

Hygroscopic water: Water sdserbed to the surface of
soil particles vhen in equilibrium with an
atmosphere of 985 humidity

Moisture equivalent: Percentage of water retained in
& soil sample 1 cm. thick after it hss been saturated
and subjected to a centrifugal foree 1,000 times
gravity for 30 mimutes

Particle density: The sverage demsity of the soll
perticles not ineluding fiuid space. Particle
density is usually expressed im grams per cubic
centimeter and is sometimes referred to as "real
density or grain density”

Percolation (soil water): A qualitative term applying
to the dewnvard movement of water through soil. ‘
Especially the downward flov of water in saturated
or nearly saturated soil st hydrsulic grediests of
the order of eme or less

Permeability: Refers to the readiness with which air,
vater, or plant roets penetrate into or pass through ;
s01l's pores. The porticn of the soil being discussed
:h;;.m m”mmm, e.g., "the permesbility of the
‘ rizon”

Physical properties: Soil properties related to or
caused by the forces snd operations of physies

Porosity: The fraction of the total soil volume not
occupied by solid particles

Saturate: (1) To £111 all the voids between seil
particles with liquid, (2) To form the wost concen-
trated solution possible under a given set of physical
conditions in the presence of an excess of the
substance

8o1l air: mmmmamuwmugsnm
gaseous phase in soil

Soil separates: Mineral particles, less than 2. in
equivalent diameter ranging between specified sized
limits. The names and sises of Sseparates recognized
in the United States are: very coarse ssnd (2.0-1.0mm.)
cosrse sand (1.0-0.5mm.), wedium sand (0.5-0.25m. ),



811t (0.05-0.002m. ), and clay ( €0.002mm.)

21, Soiletexture: The relative proportions of the various
201l separates in a soil materisl. The proportions
of sand, silt, and clay in different soil-texture
classes vary with the soil-texture class. The sands,
the basis of the proporticns of the varieus send
separates. All these textursl seil clsss nsmes are
modified by the addition of suitable sdjectives to
the name where coarse fragments are alse present in
the seil material .

a. loamy sands: Losny coarse sand - 25% or more
very course and cosrse sand end 1ess than 506 eny
other one grade of sand; sand -~ 29% or more
very coarse, cearse, and medium and less than 30%
fine or very fine sand; Losmy fine sand - 508 or

move fine sand (or) less than 25F Vvery coarse, coarse,

and um sand and less than 50§ very fine send;

sand separste; Sand - 25% or more of very cosrse, cearse,

abd medium sand, end less than 50§ of fine or very fine
sand; Fine send - 504 or more of fine sand or less than

25% very coarse, coarse, and mediun sand and less then

506 very fine sand; Very fine sand - 50% or more very

fine sand

22, Tilth: The physical cenditions of seil relstive to its
response to tillage machinery smd its mechsnical
impedance to root pemetration

23. Wilting poiut: BSame as permenent vilting percentage as
defined in stendard plant physiolegy texts

2s. Adsorption complex: The group of substances im soil which
. are capable of sarbing meterials. The crgeuie metter
and eolleidal clay form the greater part of the
adsorption complex; the materials in silt and ssnd sime
exhibit adserption, but te & greatly reduced extent in

25. Base saturstion: The extent to vhich o meterisl is
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hydrogen expressed as & percemtage of the cation-
exchange capacity

2. Buffer compounds, soil: The clay, organic matter, snd
such compounds as curbomates and phosphates which
gmummzummmmm»mm

27. Deflocculate: To separate the individual parts of
compound particles by chemical means; more specifically,
to disperse particles of colloidal dimensions from a
floeculated condition :

Iam; Acids, bases snd salts (electrolytes) vhem dissolved
elsctrically charged units called ioms. BSome
electrolytes dissociste into icns when fused. Positive
iome are atoms which have lost valemce elsetrons;
negative ions are those to whieh additional electrens
have been added. Positively charged ions are called
cations; megatively charged ioms are called anioms

30. Lime requirement: The mmber of pounds of limestome or
other specified liming material required to raise the
PH of ene scre (six inches to 2,000,000 pounds) of an
ecid seil to suy desired value under field conditiocns

31. Soil selution: The mgueous solution existing in egqui~
librium vith a soil st a particular moisture tension
MMMMWitimumdmw
by soluble electrolytes and nonelectrolytes, but also
by direct dissociation of ions on the surfaces of the
solil colloids

32. Aercbie: Living or active only in the presence of
orgenisms, as aerobic decompositien :

33. Ammonificatiom: Produetion of ammenia as & result of
the bislegical decomposition of organic mitrogen
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34. Anserobic: Idvimg or active im the sbsence of moleculsr

35. nzewmmumm: The interchange of elements
between argaunic and inorganic states in & seil or
other substate through the agency of bislegieal ‘
mzﬂw. It resulis from biological deconmpesition
of orgamic compounds and the liberstiom of inmorganic
materials en ene hend (mineralization) and the utili-
sation of incrganic materials in the synthesis of
microbial tissue on the other (immobilization).

Both processes ccumonly proceed comtimuously in
norsal seile

36. Carben cycle: The sequence of transformation undergime
by earbem utilised by orgemisms wherein it is used by
ohe organism, later liberated upon the death and
decomposition of the organism and returned to its
eriginal state to be re-used by suother ergenism.

36. Cation-sxchenge capacity: The sum total exchangeable
cations adsorbed by a soil expressed in milliequivalents
per 100 grams of soil. Messured values of cetion-
Ww&tywm'kmmmm
for determination

38. Compost: (1) Orgenic residues, or a mixture of trgsnic
residues and soil vhich have been piled, moistened
and allowed to undergo biclogieal decompenition.

(2) Minersl fertilizers are scometimes added. Often
ealled artificial or synthetic menuve when produced
Frimarily from plant residues

39. Immcbilisatiom: MMWMﬂmMM

- iverganic te organic eonbination in micwobisl or
plant tissues. This hes the effect of rendering
unavailable (and usually not reedily seluble) an
element that previcusly was direetly available tapm

4o, Hitrogen cycle: The sequences of tremsformetion undergone
by sitregen vherein it is used by eme cwrganism, later
liberated upon the death and decomposition of the
organion snd 1s eomverted by bicloglcal meens 4o its
wmmmmotmunwm“nwwmr

organism

k1. Hitrogen fixation: The conversicn of elemental nitrogen
to organic combinations or to forms resdily utilized in
blelegical processes by nitrogen-fixing sicroorganisms.
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When breught sbout by bacteris in the reot nodules of
leguminous plants it is spoken of as symbiotic; if by
free-living microorganisms scting ny it is
referred to as nomsysbioctic fixation

Soil orgemic metter: The crganic fraction of the soil.
Includes plant and animal residues at various stages of
decomposition, cells and tissues of seil organisms,
-and substances synthesized by the soil populatiem.
Commonly determined ss those organic materials which
sceompany the soil when put threugh a 2mm. sieve

rariiumz Any organic or inmorgsnic materisl of nmatursl
or synthetic origin vhich 1s added to a soil in an :
atwhmmtmm

PE (s0i1): The negative logarithm of the hydrogen-ien
activity of a soil. The degree of acidity {or alke
linity) of a soil as determined by meens of a glass
quinhydrene or other suitsble elsctrode or indicator
&t & specified moisture content or soil to water ratie,
and expressed in terms of the pH sesle

Resction, soil: mmwmammammwan
~ 8eil, usually expressed in terms of pE value.,
Deseriptive terms commonly used ave as fm:
utmwum,mmhﬁs very stroogly seid, k.5 to

5.0; strengly scid, 5.1 to 5’53 medium uulg 5.6 to
6-@3 thw m’ 601 to ;53 “ 7:3’
rildly slkaline, 7.% to 7.8; m«mxy
7.9 to 8.4 stroogly amm, 8.5 t¢ 9.0; very uwy
alkaline, 9.1 and higher

 ABC soil: A soll with a distinctly developed profile

mmmgma.a.mcm

AC soil: Auﬂhaﬂagammmmnm
cmmm”mwmmxm« ~

BC soil: A soil with a prefile having ne A herizm

Classification: The sssignment of objects or unite te
groups within a system of categories distinguished by
their properties. In the classification of solls the
fundamental unit is a scil type. Bimilar soil types
ere grouped to form a series. Series are grouped into
mm«,mmwtmm,mm
suborders, and suborders inte orders, of vhich there are
m;mm,mmmm
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Concretion: Hardened, local comcentrations of certain
chemical compoumds as caleium carbonamte or iron
oxides in the form of indurated grains or nodules
of various sises, shapes, end coler

Distomaceous earth: A geological depesit derived ehiefly
from the remains of diatoms

Humie-Gley soils: Includes Wiesenboden snd those soils
Tormerly grouped with HEalf-Bog soils that have a thin
mick or peat A, horizon and an QMM Developed
in wet moadows and forested

loess: A fine-grained seolian deposit me of
#ilt-sised particles

Metamorphic rocks: Rocks derived from pre-existing rocks
by mineralogical, chemical, and structural alternstioms
due to geolegical processes originating withis the
earth. Igneous aod sedimentary rocks may be changed
to matamorphic rock or cne metamorphic rotk mey be
changed inte another metamorphic rock

Hottled some: Layer that is warked with spots or
blotehes of different color or shades of color. The
pattern of mottling and the size, shundance, and
color eontrast of the mottles may vary comsiderably
and should be specified in soil deseriptien

Fhysical weathering: mw«m«rmxmm
o1l into smeller fragments by physiesl forces, as
by frost sction

Prairie soils: A somal group of soils having e dark
mﬁmznri horizon six inches or more thick,
mmwm,wﬂm—m,wmhm
subsoil freguently mottled, commonly baving s blocky
strusture and usually higher in silicate clay comtent
mmmmmm:«m The organic matter in

the surface horizon decresses gradually with depth
mm;c/xmuofammxyn.a. The
exchange complex contains less exchangeable H than
other cstions. They ave usually developed under grass
vegetation in & humid to semi-humid temperate climate

Regolith: The wneonselidated mantle of weathered rock
and soll material em the earth's surface; locse earth
materials above s0lid rock. This is spproximately
equivalent to the term “"soil” as used by many engineers




MMMM.WMW
material under grass vegetation or mixed

forest in humid end semi-arid climetes. ﬁ)(w)
sm«mmumuwmzmwm

61. sﬁummms (1) A group of defined snd named
MMWﬂszanMﬁm
mmwuummuwem,
comparable ummummmw
(a)ammwﬁmummmmxmw
m«mw grogedy scale and purpose ot oy, does

but parpose nap
mmswmmumwm
individual soils. Am&m&uhmh
mwmmmmumm,mumm»
propertions, and their pattern of associstion if ome
muummm. Sometimes callsd "patural lsad
type" \

62. Seid I::nsus.ﬁmﬁm Btudy of soils and their imr—
relationships eription of their properties naming
m“smmgm;humtmt%miwu ’
units are frequently regrouped various purposes
such as drainsge requivements crop adaptations, highe
wmm»mmm '

63. Seil nerizen: A layer of soil or seil meterial spprox-
mummlwmmmmmm
Wmammhmwmwnm
such a8 coler, structure, texture, consistence,
biclogical and chemical characteristics

6'& 3uum(¢mm)= A soll map on which the boundaries
between all W%ﬁmuiﬂ&ﬂmwmm
m(mmmwuwm)mm
mmwmmmmmwmm
mm,mmmmarzmam,mmmunm,
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and the scale of other cartographic materials
availsble. Traverses are usually made st one-quarter
mile or more frequent intervals, Commenly & scale
of four inches*» ome mile (1:15,840) is new used for
- field mapping in the United States

Soil mep (genevalized): Small scale meps made to bring
out the contrasts within large arveas by generalization
of more detailed maps. They vary from soil associstion
mepé of & county, on & scale of one inch » one mile
(1:63,360) to maps of larger regioms showing
associstions douinated by one or more great soil groups

Soll momelith: A vertics) section taken out of & soil
profile and mounted for display or study

Boil morphology: (1) The constitution of the seil body
a8 expressed in the kinds, thicknesses, and srrangem
of the horizens in the profile, and in the textuve,
structure, comsistence, porosity, and eolor of euch
horizon. (2) The properiies of the soil body or sny
of its parts

8oil survey: The systemstic exsmination, deseription,
¢lassification, and mapping of soils in an avea.
Soil surveys are classified sccording to the kind snd
intensity of field examinations

Tundrs solls: A zomal greup of seils having dark-brown
highly organic surfece horizons over grayish or
brownish horizons which rest on cold or even frozem
substrata; develeped under shrubs and mosses in cold,

Ercsion: (1) The wearing away of the land surface by

rumning water, wind, or other geological sgenmts,
ineluding such processes as gravitational ereep.
(2) A1l processes by vhich earthly materials or rocks
are loosened and moved from place to place. (3) Detach-
ment and movement of soil or rock material by waser,
wind, ioe or gravity

Productivity: Soil productivity is the capaeity of a
soll in its natural environment for produeing a ;
specified plant or sequence of plants under & specified
system of management. In the definition of productivity
produce all crops with equal suecess nor cem & single
system of management produce the smme effscts on all
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soils. Productivity emphasizes the capacity of soil to
pra;::emysmﬁsmwmumﬁinhmarunu
yie]

72. Site: (1) A area considered ss to its ecological
factors with reference to capacity to produce
vegetation; the combinatiom of biotic, climetie,
and sedl conditions of an ares. (2) An area mtﬂnim:ly
uniform in soil, climate end natural bietic Mﬁm
to produce a particuler e¢limex vegetatieon

73. BSeil improvement: %ummmrw,wmm&ﬂ“,
mgmmewmrwmm
by fertilization, amm addition of orgamic matter,
irrigation and the like

74, Soil mensgement groups: Groups ef taxcnomie soil units
ﬂthummmmniunswwww
for sne or more specific purposes such as adapted ereps
or ¢rop rotations, drainage practices, fertiliszstiom,
forestry, bighway engineering, et cetera

PLAN? WUTRITION

1. HButrition: The means by whieh cm are absorbed,
translocated, and utilized

2. Nutrition: The sum total of the provesses invelved in
obtajning foed or rav material for manufacture of food
and the synthesis, trenslocation and utilization of
food materials

3. Diffusiom: The fact that in geners), materials tend to
move from an ares of high comcentration to an ares of
low concentration

1. Cyele: A series of ohenges which result in the re.
umnm«mwmmmm

2. Assimilation: mtmumwmanmmm
in the building of protoplasa and cell walls

3. Ammguificstiom: mmmanmmm
«mmmmmww(%)m




the activities of mierocrganisms

k. Ritrification: The conversion (oxidstion) of smmonis to
nitrate

5. Denitrification: The conversion of nitrate %o gRseous
nitregen (M,)

6. Nitrogem fixation: The resction of stmespherie
nitrogen with othar elements to form chemiecal compounds
containing nitrogen

7. Respiration: A series of chemical rvesctions in which
carbohydrates, fats, and proteins are broken down by
the 11 protoplesm and energy is released for use
by the organism. (Proteins are noymally respived emly
under conditions of cerbohydrate shortage)

8. Aercbic respiration: Respiration that requires the
presence of moleculsr (free) oxygen

9. Anmerobic respiration: Respiration that does not requive

10. SBymbiosis: An assoeiation of two different kinds of
orgenisms involving bemefit te both

1. Tremspiration: The loss of water vepor by the serial
pertion of the plant to the atmosphere

2. Turger pressure: (turgor mesning swelling) A distension
or pressure created by the protoplasm against the cell
ﬂﬁi?mmhymumumafm(m
wvater)

3. Wilting point: The time at which the avsilsble solil
moisture 1s less than what is required by the plant.
It is mmutmm#wummmmmm
pressure is decreased with the cells becoming flsceid

h. Temporary wilting poimt: Wilting 18 initisted during this
condition. However it may be rectified by adjustments
in the atmesphere which will reduce the tramspiretion
rate (incressed humidity or decressed temperature)
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5. Permssent wilting point: The wilting of a plant that
cannot be corrected by adjustments in the atmosphere,
but only by the sddition of soil moisture (if the
condition hes not beenm prolonged)

6. Pield capaeity: The smount of water & seil will held
mtmﬁwmmmmm

7. Bumidity: The woisture or dsmpness contained within the
air. It is generally reported in terms of relative
humidity vhich is the ratio of water vapor in the air
85 contrasied to the amount the air is capable of
holding at a given temperature

RESPIRATION

1. Respivation: The oxidation of foods end consequent
release of energy within the organism; the methods
by which oxygen is made available $0 the orgenism
and the removal of gaseous waste products from thet

DIFFUSION

1. Diffusion: The movement of substances (molecules,
particles) from s more concentrated avea to & less
ecngentrated ares. This process will tend to contimue
until the tve comcentraticus have became equaliszed

2. Osmesis: The movement of water through a selectively
yermeable menbrane from the directiom of the side
centaining the lesser concentration of substances other
then vater to the side with the greater cemcentration
of these substances. This process comtinues wuntil beth
sides have the same relative councentretion of water.
Osmosis is diffusion of water

GERMINATION OF SEEDS

1. Germination: An incresse in the metabolic rate which is
evidenced by renewed growth which gives rise to the
specialization and differentiation of cells with the
ummr@mwmmamtmwm
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Dormane A period during vhieh seeds will not germinste

- even though environmentsl conditions may be favorable.
The development of the seed is curtailed by such

devices s an immature embryo, & seed coat which prevents
the adsorption of water or exygen o both, or resists
mmmmmwmmwmatm
Fbencmens naturally carries the seed through perieds of
unfavorable snvirenmental conditions

3. Rest pericd: A stage reached in the development of s
mmxtmmmmwm@muuw
activity is noted. There 1is an absence of further
¢ell division or growth during this peried. It might
hmamaamuamekaa&mtwnm&,

b, Seed viability: The ability of s seed to sprout after
conditions of rest and dormency have been fulfilled and
the environmentel conditions are correct

P

1. Regulators:; Organie compo ,cﬁhtf;mtww 1o
naturally cecurring, small amounts which are capabl
of stimlating or inhibiting growth, development, snd

2. Enzyme: The organie substance produced within a plant or
mmnmumm«i aceelerating a

3. Vitemia: A greup of organic substances comtributing to

k. Natural plant herwones (auxins): Substances, gemerally
Mmdinngzmw:muwpmymmum

gl in and indoleacetic soid

5. Tropism: A plant's response to an envirommental stimulug
such as light, temperature, et cetera, vhether it is
pesitive or negative. The environmental stimulus affects
the ooncentration of suxins present which in turn
initiates & respense in the plant. This simpie behavicer




67

or reaction of the plant is a tropism.

6. Differentistion: Growth does mot involve the mere dupli-
cation of identical eells, but rather the formstion of
different kinds of cells by the process of differen.
tiation

1. Growth: An increase in size and/er veight due to cell
division and/or cell enlargsment together with an
increase in camplexity of the organism

2. Differentiation: ‘én aspeet of growth which mrm::
physiclogical merphologieal change sceurring in a
cell, tissue, organ, or organism during development
from & meristesatic or juvenile to & mature or adult
state. It is ususlly associsted with en inerease in
specialization

3. Assimiletion: The tramsformstion of food inte protoplass

b, Metabolism: The synthesis end degradation of ergamic
materisl in the living protoplasm

5+ Meristematic cells: Cells vhich are cepable of active
cell division and differentistion imte specislized
tissue

1. Irritebility: Property of living protoplssm to receive
chamces of survival

2. Stimuli: Revirosmental factors which elieit & response
in an erganis

3. Respomse: positive respomse - move toward

k. Adaptetion: The adjustment of the organism by physio-
logieal and/or structural chenges and the alterstion
of the life eyele; and of the species by natural
selection to the changing envirenment




PLANT DISEASES

N

2.

3.
k.

6.

7.

8.

Disease: A malfunction of any life process of sn
organism caused by a contimuous irritatiom
Hon-infectious disesses csused by nutritiomal discrder,

suog
Infectious diseases caused by viruses, becteria, fungl,
nematodes, insects, and mites

Injury: A sudden irritetion of short Guration and

Pathogen: A parasite or a virus that causes 4iseamse
Roat: mwmtummwmmm
Yector:s mmmmummmwmum

Obligate parasite: An eorganism obliged to live on living
tissue

Facultative parasite: An organism thet lives primarily
non-living matter (seprophyte) but may parasitise
living tissue. (There is a renge of organisms cepable
of living between these two extremes)

Homeostasis: The process by which the organism maintains
optimm conditions within itself






