
Faculty of 
Agriculture 
and Forestry 

THE Faculty of Agriculture and Forestry is the only university faculty 
in Australia to offer û ining in both agricultural science and forest 
science. It has one of the oldest (established 1905) and largest 
university schools of agriculture and one of only two schools of 
forestry recognised by the Standing Committee on Forestry of the 
Australian Forestry Council. 
The Faculty has the following sections: Agricultural Economics and 
Extension; Animal Production; Forestry, and Plant and Soil Sci
ences. 
Also within the Faculty is the interdisciplinary Centre for Farm 
Plarining and Land Management 
Close teaching and research links exist with the Faculties of 
Economics and Commerce, Engineering, Medicine, Dentistry and 
Health Sciences, Science, Veterinary Science, and the School of 
Environmental Planning (in the Faculty of Architecture and Plan
ning). 
Courses offered lead to the degrees of Bacbelor of Agricultural 
Science and Bachelor of Forest Science plus postgraduate diplo
mas and degrees ranging up to PhD level. 
Apart from reflecting the inherent differences between products, 
industry sectors and related agencies in agriculture and forestry, die 
nvo undergraduate courses are distinct in that Forest Science puts 
a greater emphasis on management and Agricultural Science 
covers a wider range of sciences such as microbiology and bio
chemistry. 
Much subject material in the first and fourth years of the two courses 
is common to bodi, the first year being predominandy basic 
sciences. 
The second and third years of the Forest Science course are taught 
at the School of Forestry and Land Management at Creswick, near 
Ballarat 
As well as lectures, tutorials, seminars and supervised work in 
laboratories, students work on farms or in forests, handle animals 
and plants, use related machinery and take part in public speaking 
and communication programs. They also work in computer labo
ratories, controlled environmental facilities and glasshouses. 

Objectives of the Faculty 
The general objectives of the Faculty of Agriculture and Forestry are 
to: 
• provide undergraduate, postgraduate and continuing 

education programs in agricultural and forest science and 
base these educational roles in research programs that 
require direct involvement with relevant industries; 

• develop new or expanded research programs in apphed 
biotechnology and information technology in agriculture and 
forestry, farm planning and land management and in the 
post-harvest technologies of meat science and forest 
products; 

• offer educational opportunities and professional develop
ment to overseas students, especially from less developed 
countries. 

Faculty courses 
Undergraduate 
Bachelor of Agricultural Science BAgrSc 
Bachelor of Forest Science BForSc 
Postgraduate 
Graduate Certificate in Forest Industries CertForlnd 
Graduate Diploma in Forest Industries DipForlnd 
Graduate Certificate in Soil Management CertSoilAlgmt 
Graduate Diploma in Soil Science DipSoilSc 
Postgraduate Diploma in Agricultural Science DipAgrSc 
Postgraduate Diploma in Forest Science DipForSc 
Master of Agricultural Science MAgrSc 
Master of Horticultural Science MHortSc 
Master of Forest Science MForSc 
Master of Wood Science MWoodSc 
Doctor of Agricultural Science DAgrSc 
Doctor of Forest Science DForSc 
Doctor of Philosophy PhD 

Details of postgraduate courses are summarised in Volume 2 of the 
University Handbook 1994, Research and Postgraduate Studies. 

Planning an undergraduate course 
Full-time BAgrSc or BForSc smdents take about a quarter of the 
workload for their degrees each year for four years. 
IhcBAgrSc is a set course for the first three years (although this is 
currendy under review, see below) and the BForSc is a set course 
for the first two years. Students may choose from a range of electives 
in subsequent years of each course which enable them to specialise 
in particular areas of interest. 
The subjects available are hsted on page 4. While students will be 
able to use this list to help plan a course in outline, it will be 
necessary to consult a Faculty adviser for additional information 
when enrolling. 

Bachelor of Agricultural Science 
The aim o[\he BAgrSc is to educate students of agricultural science 
to the best international standards and to prepare them for careers 
in professional work, research and public service. 
Agricultural scientists apply the principles and knowledge of sci
ence, economics and management to the use and management of 
natural resources for agricultural purposes. 
However, the course also prepares students to apply science in 
many areas besides agriculture, greatly expanding the range of 
potential career opportunities. 
First year provides a general foundation for the course, covering 
basic snidies in Chemistry, Biology, Geology and Mathematics, and 
an introduction to Agriculture. 
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Second year introduces Agricultural Botany, Agricultural Econom
ics, Animal Science, Biological Chemistry, Field Experimentation, 
Scientific Communication Statistics and Sod Science. 
Third year continues studies in Agricultural Economics and intro
duces Animal Physiology, Communication and Social Processes, 
Computer Applications in Agriculture, Engineering, Molecular 
Biology Genetics and Breeding, Microbiology and Plant Produc
tion. 
In fourth year, students have an opportunity to specialise in one or 
more of Agricultural Economics and Agricultural Business Man
agement, Agricultural Engineering, Agroforestry, Animal Sciences, 
Biochemistry, Social Research Methods, Genetics and Breeding, 
Microbiology, Plant Sciences, Sod Science, or Systems Analysis and 
to do a project in Agricultural Science. 
Throughout the course students undertake practical work in the 
laboratory and the field. Excursions are arranged to enable them to 
supplement, by personal observation, knowledge gained in lec
tures and practical work. Some of these excursions may take place 
during vacations. 

Additionally, students complete a total of 12 weeks practical 
experience during vacatioas. 
Graduates of me BAgrSc course are eligible to become members of 
the Australian Institute of Agricultural Science. 

Revised course structure 
A revised structure for the BAgrSc degree is being developed which 
permits flexibility in subjects to be chosen from third year of the 
course as well as fourth year. In addition, the concept of Discipli
nary Sequences is proposed at year levels three and four. 
Sequences are concentrations of subjects in a common area of 
study to provide depth of knowledge along with the breadth that 
ensures a sound grasp of scientific precepts across a range of 
disciplines. 
The new BAgrSc vvill offer disciplinary sequences in: 
• Soil and Land Management 
• Crop and Pasture Science 
• Animal Management and Production Science 
• Agricultural Economics and Business 
These sequences will be built upon cores of prerequisites and 
corequisites. At years three and four, provided prerequisite re
quirements are met, studenLs vvill be permitted to choose from 
among 300- and 400- level subjects in either year. 
In addition to core subjects at both 300- and400- level, students will 
constnict a course appropriate to the disciplinary sequence and 
their interests by selecting subjects from a range of disciplines 
within the Facultyof Agriculture and Forestry, togedierwith subjects 
offered within the Faculties of Science, Economics and Commerce, 
Engineering and Arts. 

Transitional arrangements 
The changes vvill accommodate transitional arrangements for 
students entering first, second and third years of meBAgrSc course 
in 1994. Somedi.sciplinarv'se(|uencecoresubjectsvvillbcavailable 
at 300-level in 1994. All core subjects and elective groups will be 
avadable in 1995. 

Bachelor of Forest Science 
The aim of meBForSc course is to educate students of forest science 
to the best international standards and to prepare them for careers 
in professional and industrial work, research and public service. 
The course provides a broad-based education that vvill givestudents 
the necessary knowledge and thinking skills to care for and manage 
forested lands for purposes such as the sustainable production of 
timber, water, and other forest products, recreation and the 
conservation of Dora and fauna 
Such an education requires a comprehensive understanding of the 
biology of forested ecosystems, as well as an understanding of 
economics, engineering, wood science and sociology. 
Following an extensive review of the BForSc course in 1991/92, 
changes were made to the curriculum which were designed to 
provide greater flexibility for students, with fewer set subjects and 
new or modified existing subjects. The new curriculum applies to 
commencing students and those who entered second year in 1993. 
Transitional arrangements are in place for fourth year students in 
1994, which take account of differences in subjects and sequences 
of subjects as shown in the subject listing for the new curriculum. 
The first year ofthe course will continue to provide a foundation for 
later years, with basic studies in Biology, Biometry, Chemistry, 
Geology and an introduction to Forestry. Subjects taken in second 
and subsequent years are set out on page 4. 
Students do practical laboratory and field work throughout the 
course. Excursions are arranged to provide opportunities to sup
plement, by personal observation, knowledge gained in lectures 
and practical work. Some excursions may occur during vacations. 
Additionally, students complete a total of 16 weeks forestry work 
experience with an approved organisation during vacations. 
Graduates of meBForSc course are eligible to become members of 
the Institute of Foresters of Australia. 

COURSE OBJECTIVES 
Bachelor of Agricultural Science 
This course has as its objectives that gradu
ates: 
• can demonstrate a broad knowledge of 

fundamental scientific precepts across a range 
of disciplines, with a high level of achievement 
in one or more ofthe disciplines of agricul
tural science relating to soils, plant and animal 
management and production; 

• understand the structures of agricultural and 
related industries and the principal factors that 
determine location, environmental impact, 
sustainability, profitability and international 
trade competitiveness; 

• have a capacity to apply scientific knowledge to 
the definition, analysis and solution of agricul
tural and environmental problems; 

• have an ability to design and conduct scientific 
enquiries; 

• understand principles of sound practice in 
relation to health, safety, animal welfare and 
the environment in agricultural and related 
industries; 

• have a capacity for the exchange, acquisition 
and dissemination of scientific and industry 
information and for technology transfer, 

• have a capacity and motivation for continuing 
independent learning; 

• understand the rights, privileges and responsi
bilities conferred with the degree and with 
membership of professional associations and 
learned societies. 
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Student information 
Students should be aware of their rights and obhgations while at the 
University. Essential information on matters such as enrolment, 
assessment, special consideration in the event of illness or other 
difficulties, etc., is contained in the Student Diary, issued to every 
student on enrolment 

Undergraduate entry 
Course prerequisites for 1994 are as follows: 
Agriailture: English, Chemistry, Change and Approximation or 
Exteasions (Change and Approximation), and one of Biology, 
Geography, Geology, Physics, Reasoning and Data, Extensions 
(Reasoning and Data), Space and Number, or Extensions (Space 
and Number). 
Forestry: English, Change and Approximation or Extensions (Change 
and Approximation), and two of Biology, Chemistry, Geography, 
Geology, Physics, Reasoning and Data, Extensions (Reasoning and 
Data), Space and Number, or Extensions (Space and Number). 

Combined Degrees 
The Facultyproposes to introduce a combined degree BSc/BForSc 
in 1994 followed by a BSc/BAgrSc in 1995. Further details will be 
published in due course. 

For more information 
Assistant Registrar (Agriculture and Forestry), The University of 
Melbourne, Parkville 3052. Telephone: +613 (03) 344 6390. 

Careers for Agriculture and 
Forestry graduates 
Admission to the degree of Bachelor of Agricultural Science or 
Bachelor of Forest Science makes graduates eligible to become 
members, respectively, of the Australian Institute of Agricultural 
Science or the Institute of Foresters of Australia. 
The Agricultural and Forest Science courses span, integrate and 
apply the biological and physical sciences, engineering, sociology 
and economics. Applying these disciplines generally concerns 
primary industry and land management agencies, but the breadth 
and integration of course content also gives graduates useful and 
interesting training for careers with various other employers. 
Graduates of the Faculty are to be found in senior positions 
throughout the business, finance, industry, public service and 
science sectors. 
Agricultural Science graduates are employed as managers, consult
ants, researchers and extension officers in agricultural enterprises 
andmeirsupportingandprocessingindustries. Employersinclude 
organisations such as the Australian Bureau of Agricultural and 
Resource Economics, state and federal government departments, 
research institutions, schools, banks, universities, producer or
ganisations and private industry. 
Forest Science graduates are employed as managers, consultants, 
researchers and extension officers in various organisations in both 
the public and private sector. These include state forest services, 
national park services, water authorities, private forestry compa
nies, conservation and land-care organisations, wood-based in
dustry and local government 

COURSE OBJECTIVES 
Bachelor of Forest Science 
This course has as its objectives that graduates: 
• understand the structures of Australian forest 

industries and the principal factors that 
determine location, environmental impact, 
sustainability, profitability and international 
cost-competitiveness; 

• have the essential factual knowledge and an 
understanding of principles appropriate to 
each stage ofthe educational process; 

• have a capacity to apply scientific knowledge to 
the definition, analysis and solution of forestry, 
forest industry and related environmental 
problems; 

• have an ability to design and conduct scientific 
enquiries; 

• have essential skills in the acquisition and 
interpretation of forestry data; 

• understand principles of sound practice in 
relation to health, safety, animal welfare and 
the environment in forestry and the forest 
industries; 

• have a capacity for the exchange, acquisition 
and dissemination of scientific and industry 
information and for technology transfer, 

• have a capacity and motivation for continuing 
independent learning; 

• understand the rights, privileges and responsi
bilities conferred with tbe degree and with 
membership of professional associations and 
learned societies. 
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Agriculture and Forestry courses 

Agriculture and Forestry -
undergraduate degree subjects 
(Note: Insufficient enrolments may lead to an elective subject being 
suspended. While no absolute minimum number of enrolments is set for 
any subject, and each case will be considered on its merits, it can be 
expected thai minimum class size will be around sLx students.) 

Agriculture 
First year 
Agriculture 
Geology ] 
Biology j 
Chemistry 
iMathematics 
Scientific Programming and Statistics 
Second year 
Soil Resources 
Agricultural Economics 
Scientific Communication 
Field Experimentation A 
Field Experimentation B 
Biological Chemistry 
Agricultural Botany 
Statistics and Data Analysis 
Design and Analysis of Experiments 
Animal Science 1 

Third year 
Natural Resource Economics and Management 
Computer Applications in Agriculture 
Molecular Biology, Genetics and Breeding 
Plant Production 
Communicating Agricultural and Environmental Technologies 
Animal Physiology A 
Animal Physiology B 
Engineering 1 j Agriculture course 
Microbiology I j 
Fourth year 
Vacation Work (Practical Experience) phis any sLx of the following 
electives, each of which will be taught in one semester only 
Soil Management and Conservation 
Agricultural Policies and International Trade 
Animal Production A 
Crop and Paswre Physiology 
Genetics and Breeding 
Animal Production B 
Plant Pathology 
Agricultural Business Management and Marketing 
Social Research Methods 
Project in Agricultural Science 
Agroforestry 
Forestry Systems 
Engineering 2A: Agricultural Mechanisation and Buildings 
Engineering 2B: Agricultural Water and Waste Management 
Microbiology 2 ] 
Biochemistry 2A ] Agriculture course 
Biochemistry 2B ] 
(Other subjects may be approved by the Faculty in special 

cases.) 

Forestry 
First year 
Forestry 
Biometry (Forestry course) 
Biology of Australian Flora and Fauna 

Grology ] A S n c u ' t u r e ^ F° r e s t ry courses 
Chemistry 

Second year 
Cell Biology and Physiology (Forestry course) 
Forest Ecology 
Forest Economics 1 
Forest Engineering and Surveying 
Forest Mensuration 
Forest Protection 
Field Studies 1 
Soil Science 1 (Forestry course) 
Wood Science 1 
Third year 
Conservation and Recreation Management 
Field Studies 2 
Fire Management 
Forest Inventory 
Native Forest Silviculture 
Plantation Silviculture 
Timber Management and Harvesting 
Wood Science 2 
plus hvo electives chosen from: 
Biometry 2 (Forestry course) 
Forest Harvesting 
Hydrology and Catchment Management 
Remote Sensing (Forestry course) 

Fourth year transitional (1994 only) 
Forest Economics and Planning 
Forestry Work Experience 
Wood Science 2 
plus five electives from: 
Agricultural Systems 
Agroforestry 
Commumty and Ecosystem Ecology B 
Conservation Biology 
Forest Genetics and Tree Breeding 
Park and Catchment Management 
Project in Forest Science 1 
Project in Forest Science 2* 
Communicating Agricultural and Environmental Technologies 

(Forestry course) 
Soil Management and Conservation (Forestry course) 
Wood Science 3 

Fourth Year (1995 onwards) 
Forest Economics and Planning 
Forestry Work Experience 
plus five electives chosen from: 
Agricultural Systems 
Agroforestry 
Community and Ecosystem Ecology 
Conservation Biology 
Forest Biotechnology 
Forest Genetics and Tree Breeding 
Parks and Recreation 
Project in Forest Science 1 
Project in Forest Science 2* 
Communicating Agricultural and Environmental Technologies 

(Forestry course) 
Soil Management and Conservation (Forestry course) 
Wood Science 3 
* coums as two eleciives 
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Postgraduate awards 
Courses in Forest Industries 
Graduate Certificate in Forest Industries 
The GmdCertForlnd provides advanced training for staff employed 
in the forest industry who are normally graduates in related fields. 
The program consists of one compulsory subject and two elective 
subjects from Forest Products or Forest Harvesting specialisations. 
The course takes one semester to complete (full time) and candi
dates who achieve satisfactory residts may transfer to the Graduate 
Diploma, with credit for subjects completed. 
Objectives 
On completion of this course students will: 
• be familiar with the major commercial wood species, some 

of their technological attributes and processing and/or 
harvesting and utilisation; and 

• have an advanced knowledge of one or more topics relevant 
to the particular specialisation and branch of forest industry 
of interest. 

Graduate Diploma in Forest Industries 
Candidates for the GradDipForlnd must normally be graduates in 
related fields and working in forest industries. The course, which 
consists of two compulsory subjects and four electives from Forest 
Products specialisation or Forest I Iarvesting specialisation, takes a 
minimum of one academic year on a full-time basis. Successful 
completion provides eligibility for Master of Wood Science candi
dature. 
Objectives 
On completion ofthis course students will: 
• be familiar with the major commercial wood species, their 

attributes and processing and/or harvesting and utilisation; 
• have knowledge of raw material requirements of business 

planning, management and industrial relations; and 
• have an advanced knowledge of nvo or more topics relevant 

to the particular specialisation and branch of forest industry 
of interest 

Courses in Soil Science 
Graduate Certificate in Soil Management 
The GradCertSoitMgmnt is a one-semester course intended for 
graduates in Science, Applied Science, Geography and related 
disciplines, or persons with equivalent qualifications and experi
ence, who have litde or no formal training in Soil Science. It 
comprises five subjects taught through lectures, laboratory and 
field practical w ork and may be used as a prerequisite for the study 
of special topics in Soil Science as part of a G raduate Diploma in Soil 
Science. 
Objectives 
On completion of dus course students should: 
• have developed a basic understanding of the nature and 

causes of sod variability and methods of grouping soils and 
systematically collating and disseminating sod information; 

• have acquired a basic knowledge of soil constituents, and the 
chemical, biological and physical processes which occur in 
soils and influence soil behaviour in respect of soil use and 
management; 

• be able to describe soils in the field and carry out basic 
chemical and physical analyses; 

• understand the concepts of sustainable land management 
and make recommendations for maintaining the sod 
component of sustainable land use systems. 

Graduate Diploma in Soil Science 
The GradDipSoilSc is intended for graduates in Agricultural Sci
ence who wish to study aspects of Soil Science in greater depth. Of 
two semesters duration, the course is the same as the Graduate 
Certificate in semester 1, but includes two specialist electives in 
semester 2, chosen from six subject options. 
Objectives 
On completion of this course students should: 
• understand the nature and extent of soil variability and 

methods of collecting, analysing, collating and disseminating 
soil information; 

• have a knowledge of the composition and constiuients of soil, 
its properties and the chemical, biological and physical 
processes which interact to determine soil behaviour; 

• have a detailed knowledge of the interaction between soil 
properties, behaviour and soil management, in respect of 
two or more major aspects of land use, e.g. soil chemistry 
and plant nutrition, sod stnictural deterioration and erosion, 
salinity and water quality, the maintenance of sod fertility and 
sod acidification, soil and land resource inventories for 
planning purposes, movement of solutes through soil, 
rehabilitation of contaminated or degraded sod and land. 

Postgraduate Diploma in Agricultural Science 
The DipAgrSc course provides advanced training for professional 
staff who are graduates in agriculUiral science, veterinary science 
or in related fields and work (or seek to work) in agriculUiral 
research, administration, education or planning. It takes a mini
mum of one year full time or two years part time. 
The program normally consists of a core of four subjects (Agricul
tural Systems, Field Studies, Research Methods and Statistics, and 
Introduction to Computer Applications) and at least three elective 
subjects chosen from those offered by the Faculty or other depart
ments ofthe University. 
Electives include Agroforestry, Animal Production, Crop and Pas
ture Production, Plant and Animal Breeding, Sod Science, Agricul
tural Economics, Development Planning and Rural Sociology and 
Exteasion. 
Students who perform at a satisfactory level in the diploma course 
may be offered the opportunitv' to transfer their candidature to the 
Master of AgriculUiral Science program. 

Postgraduate Diploma in Forest Science 
The DipForSc course offers advanced training for professional staff 
who are graduates in forest science or in related fields and work (or 
seek to work) in forest management, research, education or 
planning. It takes a minimum of one year full time or two years part 
time. 
The program normally consists of a core of four subjects (Field 
Studies, Forestry Systems, Research Methods and Statistics, and 
Introduction to Computer Applications) and at least three elective 
subjects chosen from those offered by the Faculty or other depart
ments of the University. Electives offered include Agroforestry, 
Forest Economics, Forest Planning, Silviculture, Forest Genetics 
and Breeding, Development Planning and Wood Science. 
Students who perform at a satisfactory level in the diploma course 
may be offered the opportunity to transfer their candidature to the 
Master of Forest Science program. 
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Master of Agricultural Science 
The MAgrSc degree requires at least a year ofadvanced studies and 
research after completion of the bachelor'sdegreeortheZ?»^^Sc. 
Candidates may also be accepted from those admitted to a degree 
the Faculty recognises as appropriate. 
Current Faculty research includes work in agricultural economics, 
agricultural extension, agroforestry, animal behaviour, animal 
genetics and breeding, animal nutrition, application of computers 
to agriculture, biotechnology, genetics and plant breeding, plant 
pathology, crop physiology, and soil science (including soil ero
sion). 

Master of Forest Science 
TheMForSc degree requires at least a year ofadvanced studies and 
practical work. Normally the BForSc degree or the DipForSc are 
prerequisites, although candidates with another degree recognised 
as appropriate by the Faculty may be admitted. 
The main areas of forestry research in the Faculty at present are in 
agroforestry, biotechnology, conservation, fire management, forest 
economics, forest engineering, forest measurement, forest protec
tion, forest soils, silviculture, and wood science. 

Master of Wood Science 
This is a new degree, established in 1992 to provide advanced 
research training in wood science. Admission to candidature for 
the Master of Wood Science requires successful completion of a 
BForSc (or equivalent) and the GradDipForlnd. Candidates 
transferring from the Diploma of Forest Industries are expected to 
spend at least one calendar year preparing a research thesis. 

Master of Horticultural Science 
The MHortSc degree requires at least a year ofadvanced study and 
practical work after completing nBAgrSc, BAppSc (Hort) or other 
course approved by the Faculty. 

Doctor of Agricultural Science 
Candidates for the DAgrSc degree must be graduates of The 
University of Melbourne with at least five years standing, a member 
ofthe academic staff of at least two years standing, or must have had 
a substantial association with a university. 
To be awarded the DAgrSc degree the candidate must satisfy the 
Facultyofasubstantial.origmal contribution to agricultural science 
or knowledge in agriculture. 

Doctor of Forest Science 
Requirements for the DForSc degree are similar to those for the 
DAgrSc, with evidence of a substantial, original contribution to 
forest science or knowledge in forestry. 

Doctor of Philosophy 
The PhD degree is awarded by the University, not the Faculty. For 
details contact the University's Office for Research. 

Agriculture and Forestry subjects 

FIRST YEAR 

200-107 AGRICULTURE 
Coordinator. Professor D J Connor. 
Contact 36 hours oflectures, 36 hours of practical work excur
sions totalling up to 5 days. (Second semester) 
Objectives: To familiarize students with the combinations of sods, 
plants and livestock that comprise the agricultural systems of 
Victorian agriculture and how scientific study provides the basis for 
their improvement in productivity and environmental acceptabiUty. 
At the completion of the subject, the students will be able to the apply 
the principles exposed in reference to Victorian agricultu re to other 
locations and agricultural systems. They will also appreciate the 
nature and relationships between the various scientific disciplines 
of agricultural science and the importance of integration as well as 
discipline strength. 
Content: Introduction to the interaction of the physical, biological 
and socioeconomic components of agriculture. Formation and 
classification of soils, land capability and sod resources ofVictoria; 
components of climate and weather affecting plant and animal 
productivity, the length and distribution of the annual growing 
season in Victoria in relation to rainfall, evaporation and tempera
ture; distribution, management and economic performance ofthe 
major crop, pasture and animal industries of Victoriaand Australia; 
current problems of agriculture and the environment and chal
lenges for the future. 
Assessment A 3-hour written examination (75 per cent), a 
practical examination in the identification of agriculturally impor
tant plants (10 per cent) and a report of3000 words on the major 
field excursion (15 per cent). Weighting of the various components 
of assessment will be advised at the beginning of the semester. 
Prescribed texts: Connor DJ and Smith D F (eds) Agriculture in 
Victoria 1987 ALAS. 

600-015 BIOLOGY (AGRICULTURE AND FORESTRY 
COURSES) 

(All Year) See details under Faculty of Science, page 223. 

610-120 OR 140 CHEMISTRY 
(All Year) See details under Faculty of Science subject 610-120 or 
140, page 226. 
625-001 GEOLOGY (AGRICULTURE AND FORESTRY 
COURSES) 
Coordinaton Mr E B Joyce. 
Contact 39 lectures (three a week), 39 hours of practical (three 
a week), one day's field work. (First semester) 
Aims: This course provides students with an up-to-date survey of 
thescienceofgeology.lt covers the origins of the planet Earth, its 
internal composition, and the rocks and minerals wiiich make up 
its surface. It describes the way these rocks have been folded and 
faulted, and how they have been moved as individual plates across 
the surface of the planet by internal forces. FinaUy, it discusses the 
surface processes of weathering and erosion, which act under 
different climates through time, giving us our modern soils, 
landforms, and landscapes. 

Objectives: Students should complete the subject with an under
standing ofthe nature and origin of the earth's surface features, 
especially those found in Victoria They wiU have a good basis for 
working out relationships in the local landscape between rocks, 
past climates and processes, and modern soils and landforms, and 
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in turn how these affect present-day vegetation distribution and 
land-use. 
Content: The earth, earth history, plate tectonics, minerals and 
rock, rock structure, weathering and soils, geomorphological 
processes and landforms, groundwater, geology and landscape of 
southeastern Australia. Practical work on minerals, rocks, maps 
and air photographs. 
Assessment A written 3-hour examination (60 per cent). Practi
cal work (40 per cent) will include tests, assignments and a 
practical examamination. 
Prescribed texts: Skinner B J and Porter S C Physical Geology 
1987 Wiley. 
Students must provide themselves with copies of the Laboratory 
Manual pubhshed by the Department of Geology, and a hand lens 
(x 10 magnification). 

618-100 MATHEMATICS 1 OR 618-190 
INTRODUCTORY MATHEMATICS 
(First semester) See details under Faculty of Science, page 267. 

617-160 SCIENTIFIC PROGRAMMING AND 
STATISTICS 

(Secondsemester) See details under Faculty of Science, page 26l. 

SECOND YEAR 
606-023 AGRICULTURAL BOTANY 
Coordinaton Dr lan Wood row 
Contact 24 lectures and 60 hours of practical work. (First 
semester) 
Objectives: To provide students with: a knowledge of plant 
structure and physiological function; practicalskUlsinstudyingand 
identifying plants; skills in experimental methods. 
Content Plant Anatomy: Structure of plant cells and tissues (6 
lectures, 15 hrs practical). Plant Pliysiology: Tlie nutritional basis 
of plant growth - water, C02 and inorganic nutrients; growth and 
development, environment and hormones. (181ectures, 21 hours 
practical). Plant Taxonomy : Morphology and identification, 
taxonomy of angiosperms (24 hours practical). 
Assessment A 3-hour combined theory exarnination; practical 
book and slide preparation (Anatomy); up to 10 practical reports 
(Physiology); practical test and plant collection (Taxonomy) 
Prescribed texts: Salisbu ry F H and Ross C Plant Pliysiology 3rd 
edition 1985 Wadsworth. 
Duigan SI The Families and Genera of Victorian Plants. School 
of Botany, University of Melbourne. 
Duigan S L Tlx Grasses, particularly those ofVictoria, Australia. 
School of Botany, University of Melbourne. 
200-202 AGRICULTURAL ECONOMICS 
Coordinaton Associate Professor D MacLaren. 
Contact 36 hours oflectures and 24 hours of tutorials. (Second 
semester) 
Aims: Snidents should: acquire skills of economic reasoning and 
analysis; be able to apply these skills, in an introductory way, to the 
analysis of agricultural commodity markets. 
Objectives: On completion ofthis subject students should be able 
to: explain the determinants of demand, supply and market equi
librium using verbal reasoning and graphical methods; understand 
the significance of the various forms of elasticity to the behaviou r of 
markets; link the concepts of production and cost functions to 
agricuimral production; understand the economic nature of the 
agricuimral sector, explain why competitive forces are important in 

markets; understand the macroeconomic concepts of aggregate 
demand, interest rates, exchange rates and balance of payments 
and recognise their significance for the Austrahan agricultural 
sector; analyse the marketing arrangements for agricuimral prod
ucts. 
Content The economic importance of the agricultural sector to 
the Austrahan economy. The basic issues of economics. The 
determinants of demand, supply and prices in a perfectiy competi
tive market Production functions and optimal input use. The theory 
of the firm under perfect competition and under monopoly. The 
marketing of agricuimral products. The elements of macro
economics and macroeconomic pohcy making. 
Assessment A 3-hour end-of-semester written examination (80 
per cent); a mid-semester multiple choice examination (20 per 
cent). A pass requires an overall mark of 50 per cent with at least 
45 per cent in the final written examination. 
Prescribed texts: Baumol W J Binder A S Gunther A W and Hicks 
J R L Economics. Principles and Policy (3rd ed. 1992) 1993 
Harcourt Brace Jovanovich, Campbell, K O and Fisher, B S 
AgrictdturalMarketing and Prices (3rd ed.) Longman Cheshire 
1992. 

200-220 ANIMAL SCIENCE 1 
Coordinators: Dr R G Beilharz and DrJ H G Holmes. 
Contact 36 hours lecmres and 24 hours of practical work. 
(Secondsemester) 
Objectives: Animal Behaviour. The smdent will have an under
standing of animal behaviour, factors modifying its expression and 
the influence of behaviour on animal production systems. This will 
lead to better handhng and management of livestock. Animal 
Health: The smdent will appreciate the importanceof animal health 
in animal production systems and that disease usually has animal 
management as a component of its occurrence, prevention and 
treatment Nutrition and Energy. Smdents will understand the 
central role of nutrition in animal production systems, with other 
disciplines serving to optimise the conversion of animal feeds to 
desired products. They will be famihar with the namre of the 
nutrients, theirdigestion, metabolism, interactionsand theirsupply 
and availabihty in feedstuffs. An understanding of basic nutrition is 
a prerequisite for subsequent Animal Science courses, such as 
Animal Physiology in third year and Animal Production A and B in 
fourth year, as well as enabling the smdent to appreciate the 
significance to Animal Science of courses in other sections of the 
School. 

Content Animal Behaviour (12 lecmres) Behaviourand adapta
tion; imprinting, habituation and conditioning; social behaviour, 
with emphasis on domestic and agricuimral species. Animal 
Health (6 lecmres) The concept of'Production Disease'. Manage
ment for control of nutritional, reproductive, parasitic and neonatal 
diseases. Nutrition and Energy (18 lecmres) Basic nutritional and 
energetic concepts. The central role in animal production of 
efficiency of conversion of feeds to desired products. Feed re
sources: identification and utilisation. Interactions between plant 
and animal production in meeting nutritional needs of domestic 
animals and humans. Practical Work Including laboratory smdies, 
animal house exercises and field visits. 
Assessment Up to three hours ofwritten examinations; practical 
work. 

Note: This course involves the use of animals in experiments. 
Smdents should be aware that these experiments are an essential 
part of the course and exemption from this component is not 
possible. 
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521-024 BIOLOGICAL CHEMISTRY 
Coordinator Dr K R Gayler. 
Contact: 72 hours of lectures; 48 hours of practical work, 
including up to 8 hours of computer-assisted learning, (/illyear.) 
Objectives: By the end of the teaching in Biological Chemistry the 
student should: 
Comprehend: 
• The relationships between chemical structure and biological 

function as exemplified in the various classes of molecules 
which make up living organisms. 

• The basic concepts which underlie intermediary metabolism 
and its regulation including endocrine regulation. 

• The underlying molecular bases of processes such as 
transport of ions and the digestion of basic foodstuffs 

• The basic concepts which underlie the regulation of gene 
expression and protein synthesis. 

Appreciate. 
• The role of biochemisty in modern agriculture. 
Develop: 
• Relevant laboratory skills for simple experimentation 

involving biochemical systems. 
• Quantitative and qualitative skills in manipulation of 

experimental data 
Content: An introduction to die chemistry and biochemistry of 
plants, animals and micro-organisms. The application of biochem
istry to modem agriculture is emphasised throughout the course by 
use of examples from current agronomic practice. The subject 
includes discussion ofthe chemical reactivity, methods of analysis 
and structure versus function relationships of proteins, carbohy
drates and lipids and the intermediates through which they are 
synthesised and degraded. Use is made of examples such as wool, 
hair, cellulose, starch, natural fats and oils to illustrate basic 
chemical and biochemical concepts. Specific topics include: el
ementary reaction mechanisms and stereochemistry of carbon 
compounds with emphasis on carbohydrates, amino acids and 
proteins. Thermodynamics and reaction kinetics in biological 
systems. An outline of the organisation of metabou'sm including 
digestion and absorption in animals. The role of high energy 
intermediates in cellular metabolism. Bioenergetics: photochemi
cal and chemical events concerned with the trapping of solar 
energy: ATP formation and utilisation in aerobic and anaerobic 
organisms. A detailed introduction to enzymes: their properties and 
functions. Consideration of the pathways of metabolism such as the 
tricarboxylic acid cycle, glycolysis, fatty acid synthesis and the 
oxidation offals in animals, plants and bacteria, photosynthesis and 
photorespiration, monogastric and ruminant metabolism. Struc
ture and function of muscle. Regulation of metabolism: regulatory 
enzymes, hormones and associated second messenger systems. An 
introduction to DNA, RNA structure and replication and to protein 
synthesis and its regulation. Practical Work: 48 hours, including 
up to eight hours of computer-assisted learning. Biochemical 
analysis with emphasis on metabolism, enzymes and regulation. 
The apparatus used for practical work is supplied by the Biochem
istry Department 

Assessment Theory: written examination in both semesters total 
6 hours. Semester 1: 3-hour end-of-semester exam (42.5 per 
cent). Semester 2: 3-hour end-semester exam (42.5 per cent). 
Practical work: Continuous assessment of laboratory work and 
reports (15 percent). 
Prescribed text Lehninger A L, Nelson D L, Cox M M Principles 
of Biochemistry 2nd Ed, Worth. 

200-217 FIELD EXPERIMENTATION A 
Coordinator Dr B J Hosking. 
Contact 12 hours of lectures and 18 hours of practical work 
(three hours every alternate week). For the practical work and for 
some lectures the class will be divided into two, so that timetable 
allocatioas will be required every week for lectures and practical 
work (Firstsemester) 
Objectives: On completion of this subject, students should: be 
familiar with a range of routine livestock practices; have an 
awareness of factors affecting the level and variabdity of animal 
performance encountered in practice; understand the reasons for 
using particular husbandry procedures, the consequences of ne
glecting to undertake the practice and the advantages and limita
tions of alternative procedures. 
Content Principles of scientific measurement in relation to animal 
production. Aspects of current and topical research activities 
providing examples of scientific measurement strategies. Practical 
Work : Data collection from animals providing opportunities to 
consider aspects of experimental design, techniques of measure
ment, sampUng procedures, analyses of data and interpretation of 
results. Descriptions of routine operations undertaken in practical 
animal husbandry situations. The work will be centred at Mount 
Derrimut and the class will be divided into groups as appropriate. 
Assessment A 2-hour end-of-semester written examination (50 
per cent). Project report (up to 2000 words) based on the field 
work in Animal Production, due early in the second semester (50 
percent). 
Note: This course involves the use of animals in experiments. 
Students should be aware that these experiments are an essential 
part of the course and exemption from this component is not 
possible. 

200-218 FIELD EXPERIMENTATION B 
Coordinator Dr M E Nicolas. 
Contact SLx lecmres and 18 hours of practical work (three hours 
every alternate week). For the practical work and for some lecmres 
the class will be divided into nvo, so that timetable allocations will 
be required every week for the lecmres and practical work. 
(Secondsemester) 
Objectives: The subject aims to provide die bases of the scientific 
approach requi red to analyse agronomic problems. Smdents should 
become familiar with sampling techniques, sample and data analy
ses and the interpretation of results. 
By the completion ofthis subject smdents should be: able to observe 
and measure soil and plant characteristics that determine growdi 
and development of crops and pastures; aware of experimental 
designs and able to apply previously acquired statistical knowledge 
to analyse data; aware of sampting procedures and some analytical 
techniques; able to interpret experimental residts and present them 
in written reports using a scientific format 
Content Principles of scientific measurement and interpretation 
of results using soil and plant production systems as they occur 
under seasonal and special experimental conditions. Practical 
Work: Measurement of soils and of growth and development of 
crops and pastures in relation to seasonal and environmental 
constraints. Aspects of experimental design, observation and meas
urement, sampling procedures, analysis of samples and interpre
tation of results will be emphasised. The work will be centred at 
Mount Derrimut and the class will be divided into groups as 
appropriate. 

Assessment A1-hour end-of-semester written examination, and 
written reports on practical work of no more than 2000 words 
each, except for the Plant Development report (2500 words). 
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200-206 SCIENTIFIC COMMUNICATION 
Coordinator Dr H S Hawkins. 
Contact 24 hours of lectures and 24 hours of practical work. 
(Second semester) 
Objectives: On completion of this subject, students should be: 
aware of the scientific approach, the aims of science, scientific 
explanation and the role of theory, aware ofthe place of experimen
tation and of associated ethical problems; aware of the commum
cation networks in science, as well as problems of communicating 
between scientists and the public; aware of specific problems in 
communicating with rural people; familiar with a range of modern 
electronic media for communicating rapidly, aware ofthe methods 
for storing and retrieving scientific information, and be able to 
compile a literature review; able to present data and general 
scientific information in a simple and logical manner and capable 
of elementary criticism of scientific papers; able to deliver a simple 
talk on a scientific topic, and use simple visual aids; able to write a 
feature article for the popular press; aware of the role of the 
technical report and the research proposal; aware of requirements 
forjobappucations. 
Content Science and the scientific approach. The aims of science, 
scientific explanation and the role of theory. Causality. Probability. 
Models. Formulation of problems. Testing hypotheses. Experimen
tation. The role of statistical inference. Basic and applied research. 
The influence of the researcher. Generation and presentation of 
data. Observation and measurement Recording scientific findings. 
The role of the computer. Ethical and legal considerations. Animal 
welfare. Plant variety rights. Communication networks in science. 
The 'Information Explosion'. Handling the exponential increase in 
scientific and technological information. Conventional library sys
tems, referencing, cataloguing, abstracting, etc. Using abstracts, 
citation indexes, etc. Computerised information storage and re
trieval. Agricultural and biological data bases. Selective dissemina
tion of information. On-line searching. The role of the information 
specialist Reviewing scientific literature. Writing a critical review. 
Compiling a bibliography. Citation of references. The scientific 
paper: its role in peer review systems, anatomy, compilation and 
editing. Tabulation. The technical report planning, preparation 
and style of presentation. Research proposals: their role in securing 
research financing. Preparation and presentation. Writing for 
newspapers and magazines. The feature article. Public speaking 
skills. Preparation and use of audio-visual aids. Interviews. Use of 
microphones. Innovationsin scientificcommunication. Communi
cation with rural people. Practical Work : Literature searches, 
criticisms and reviews. Technical report writing. Preparation of 
proposals. Writing feature articles. Pubu'c speaking exercises. 
Preparation of audio-visual aids. 

Assessment A 3-hour end-of-semester written examination (40 
per cent); assignments: a literature review of up to 2000words (20 
per cent), a report writing exercise of up to 3000 w:ords (in 
conjunction with 200-218 Field Experimentation B) (15 per cent), 
a 10-minute speech exercise (10 per cent) and a feature article of 
up to 1000 words (15 per cent). 
Prescribed texts: Gray, M Public Speaking Schwartz and 
Wilkinson, Melbourne, 1991. Lindsay, VA Guide to Scientific 
Writing, Longman Cheshire, Melbourne 1984. Petelin, R and 
Durham, M The Professional Writing Guide. Longman Profes
sional 1992. 

200-201 SOIL RESOURCES 
Coordinators: Associate Professor L A Douglas 
Prerequisites: Any one ofthe 100-level subjects for the Geology 
Major (625 Earth Sciences) 
Contact 72 hours of lectures, field excursions and laboratory 
based practical classes. (Firstsemester) 

Objectives: On completion ofthis subject students should have an 
understanding of the nature and causes of sod variablity and 
methods of grouping soils; a basic knowledge of soil composition 
and the chemical, biological and physical processes that occur in 
soils; be able to describe soils in the field and to assess the suitability 
of a soil as a medium for plant growth on the basis of measured 
properties; understand the concepts of sustainable land manage
ment 
Content Sod formation, pedogenesis and soil profile develop
ment Sod structure, bulk density, texture, porosity, organisms and 
the effect of organic amendments. Soil properties - clay minerals, 
surface charges, aggregate formation and stability. Soil manage
ment - maintenance of sod structure, land management Soil 
hydrology - water potential, movement of water. Soil conservation 
- problems created by salinity, sodicity and erosion. Sustainability 
of soil-plant systems, with emphais on the role of soil phosphorus, 
carbon, nitrogen, sulphur and potassium. 
Assessment Three hours of written examination. Practical tests 
will be given throughout the semester. Marks may also be given for 
assignments, projects and practical work. 
Prescribed Text White, R E (1987) Introduction to tlx Princi
ples and Practice of Soil Science. 2nd Edition, Blackwell Scientific 
Publications, Oxford 

619-031 STATISTICS AND DATA ANALYSIS 
Coordinator. Dr G Grunwald. 
Contact 24 lectures (two hours a week); 12 hours of tutorials and 
12 hours practical work (two hours a week). (First semester) 
Objectives: Upon completion of the subject students should be 
able to: recognize, understand, and apply the basic concepts of 
study design, such as observational studies versus designed experi
ments, confounding, replication, randomisation, and blocking, 
and discuss the effect of the design concepts on the interpretation 
of the results of a given study, recognise and apply basic classical 
study designs like completely randomised one and two factor and 
randomised block designs; make and interpret appropriate graphs 
and tables fordata from oneand two factor designs, and use general 
principles of data display in more complex situations; display an 
understanding of the basics of statistical models, such as predic
tions, residuals, parameters, estimation, and the normal distribu
tion; formulate models for simple one and two factor designs, 
including interaction, and interpret them in terms of the data; state 
the assumptions of simple models and use the data and residuals 
to check these assumptions in a given situation; display an under
standing of the purpose and limitations of inference, and be able to 
use the main tools of inference to leam about data. 
Content Topics include one- and two-way ANOVA, simple linear 
regression and t-tests, confidence intervals and making multiple 
comparisons; use the statistics package Minitab to carry out the 
analyses described above, and interpret output in terms of the 
agricultural context 
Assessment Theory: a 2-hour end-of-semester examination (70 
per cent). Practical: up to 50 pages of assignments (30 per cent). 

619-032 DESIGN AND ANALYSIS OF EXPERIMENTS 
Coordinator Dr G Grunwald. 
Contact 24 lectures (two hours a week); 12 hours of tutorials and 
12 hours of practical work (two hours aweek). (Secondsemester) 
Objectives: On completion of the subject, students should be able 
to demonstrate a working knowledge in practical situations of 
material from a variety of special topic areas in Statistics. 
Content Material will be chosen from among the topics: Multiple 
regression - diagnostics, model selection, etc.; three-way factorial 
designs; designs with discrete response; sample surveys; time 
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series; unbalanced two-way designs, incomplete blocks; split-plot/ 
repeated measures/nested designs; non-linear regression; non
parametric methods. 
Assessment Theory: a 2-hour end-of-semester examination (70 
per cent). Practical: up to 50 pages of assignments during the 
course (30 per cent). 

THIRD YEAR 

200-302 NATURAL RESOURCE ECONOMICS AND 
MANAGEMENT 
Coordinator. Mr M Harris. 
Contact 36 hours of lectures and 24 hours of tutorials. (First 
semester) 
Objectives: On completion of this subject, students should be able 
to: explain the determinants of comparative advantage, understand 
the basis of the gains from trade and recognise the distorting effects 
of selective industry protection; link the dynamics of agricultural 
supply to the underlying biology, understand the importance of 
imperfect competition and the reasons for and the nature of the 
institutional arrangements for the marketing of agricultural prod
ucts; grasp the concepts of time preference and discounting and 
apply them to private investment decisions; apply cost-benefit 
analysis to important agricultural sector issues, e.g. the economics 
of rural research, pollution, and resource conservation and deple
tion; use and interpret statistical measures of economic time series 
data such as index numbers and regression coefficients, and be 
familiar with forecasting techniques. 
Content Theory of comparative advantage and the gains from 
trade. The dynamics of agricultural supply response. Capital and 
interest. Investment analysis. Cost-benefit analysis. The economics 
of resource conservation and depletion, and pollution. Marketing 
and market failures. Property rights and allocation of access to 
resources. Common property issues. Natural resource use in 
Australia; historical and social aspects. 
Assessment A 3-hour end-of-semester written examination; a 
written assignment of up to 2000 words. A pass requires not only 
an overall mark of 50 per cent but also a minimum mark of 45 per 
cent in the final written examination. 
Prescribed texts: BaumolWJ BinderASGuntherAWand Hicks 
J R ^Economics: Principles and Policy (3rd ed. 1992) 

250-311 ANIMAL PHYSIOLOGY A 
Coordinator Dr M R Brandon. 
Contact 23 hours of lectures and 30 hours of practical classes, 
demonstrations, tutorials and/or discussion periods. (Firstsemes
ter) 
Aims: The course in Animal Physiology A has as its overall aim the 
establishment of a knowledge of nonnal function of domestic 
animals and to introduce students to well-established and current 
concepts in physiological research. The lecture course is supple
mented by practical classes that illustrate the lecture series and 
which are designed to assist students to develop certain manipula
tive skills, to handle experimental animaLs, to sample tissues and 
body fluids and to analyse these using a variety of physiological 
techniques. 
Objectives: On completion of the program in Animal Physiology 
A students should know and understand: the terminology of 
physiology, the principles and essential information regarding the 
functions of different cell types and their interactions in organs and 
tissues; the mechanisms by which the organ systems are controlled 
and coordinated in the normal animal body, how to organise, 
conduct anddocument experiments on physiological systems; how 
to analyse data from class experiments and to validate the data 

against published information; and how to synthesise observations 
and experimental data in forms suitable for oral and written 
presentations. 
Content Introduction to CeU Physiology Molecules of the cell 
membranes. Movement of molecules across cell membranes. 
Nenous system and information transfer. Contraction of muscle. 
Lymphocytes and the immune system. 
Endocrinology: General principles of endocrinology the pituitary 
gland; adrenal and thyroid glands; reproduction; pancreas; 
neuropeptides. 
Gastrointestinal Physiology - the monogastrics: Oveniew of GI 
Tract; salivary' glands, monogastric stomach physiology, pancre
atic, biliary and intestinal physiology, digestion and absorption. 
Assessment A 2-hour written examination. Practical work and 
participation in tutorials and discussion groups will be assessed. 
Prescribed texts: Frandson R D Anatomy and Physiology of 
Farm Animals 5th edition 1992 
Shenvood L, Human Physiology: From Cells to Systems 2nd Ed, 
1993 
CuninghamJ G, Textbook of Veterinary Pliysiology 1992 
Note: This course invokes the use of animals in experiments. 
Students should be aware that diese experiments are an essential 
part of the course and exemption from this component is not 
possible. 

200-358 ANIMAL PHYSIOLOGY B 
Coordinator. Dr BJ Leury. 
Contact 24 hours of lectures; up to 36 hours of seminars, tutorials 
and practicals. (Second semester) 
Aims: To complement the first semester Animal Physiology A 
course by covering those aspects of farm animal physiology that 
have most relevance to animal production systems. 
Objectives: On completion of this subject students should: be 
familiar with important aspects of nutritional, reproductive, lacta
tion and growth physiology, metabolic and endocrine factors 
involved in digestion, reproduction, lactation and meat production; 
understand the fundamental processes determining animal pro
ductivity, be able to explain differences in animal productivity due 
to nutritional, endocrine and physiological factors. 
Content Nutritional physiology; nutrient supply, partition and 
utilisation. Reproduction, anatomy, physiology, endocrinology, 
control. Lactation; mammary development lactogenesis, milk 
production. Growth and development; pre- and post-natal growth, 
cellular basis, metabolic and endocrine factors. 
Assessment One 3-hour written examination and practical work 
as assigned. The timetable and weighting for each component will 
be published at the start of die course. 
Prescribed text frandsonRDAnatomyandPfy'siologj'ofFarm 
Animals 4th edition 1986 Lea & Febiger. 
Note: This course involves die use of animals in experiments. 
Students should be aware that these experiments are an essential 
part of the course and exemption from this component is not 
possible. 

200-305 COMMUNICATING AGRICULTURAL AND 
ENVIRONMENTAL TECHNOLOGY 
Coordinator Dr H S Hawkins. 
Contact 24 hours oflectures. (Firstsemester) 
Aims: Students should be familiar with communication principles 
and processes in general, and agricultural and environmental 
issues specifically; they should have developed skills in critical 
analysis of communication problems. 
Objectives: On completion of this subject students should be: 
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• aware of the important role of people in agricultural and 
environmental systems; 

• able to understand the role of agricultural and environmental 
advisory and consulting services as processes of information 
exchange and guided change, as systems for facilitating the 
flow of information between research workers, farmers and 
the general public, and as systems for assisting users of 
technical information to make better decisions; 

• familiar with the role of government agencies, commercial 
firms and private consultants in the technical information 
exchange process; 

• familiar with the theoretical background to the communica
tion of agricultural and environmental technology, including 
the diffusion of innovations; 

• able to complete simple analyses of communication 
problems using an appropriate model of human commum
cation; 

• able to plan simple communication strategies involving use 
of different media as well as face-to-face communication; 

• aware of ethical issues related to communication and 
persuasion practices. 

Content Communication of agricultural and environmental tech
nology as processes: 
- of information provision, exchange and guided change; 
- for assisting information users to make better decisions; 
- for facilitating information Dow between farmers, research 

workers and other interested members of the community. 
The history of the extension movement in the UK, Australia and the 
USA. The Land Grant College philosophy. The role of government 
agencies, commercial firms and private consultants in information 
provision and exchange. Communication and extension methods 
and strategies, including interpersonal, group and mass tech
niques. Social structures in which information exchange is practiced. 
Theoretical background to farmers' and other users' of agricultural 
and environmental technological information - perception, com
munication models, learning, decision making, adult education, 
the diffusion of innovations. Evaluating the effects of communica
tion projects, for example, Integrated Pest Management; Landcare 
-useofinformationteclmology.forexampIe.LandcareNET. Rural 
development in less industrialised countries and the role of com
munication. The Training and Visit System. Farming Systems Re
search and Extension. The ethics of social influence applied to 
extension and communication. 

Assessment A 3-hour end-of-semester written examination (75 
per cent); one written assignment (up to 3000 words) (25 per 
cent). 
Prescribed text Van den Ban A W and Hawkins 11S Agricultural 
Extension 1988 Longmans. 

200-301 COMPUTER APPLICATIONS IN 
AGRICULTURE 
Coordinaton Dr G M Rimmington. 
Contact 24 hours of lectures and 24 hours of practical work. 
(Firstsemester) 
Aims: On successful completion, students will be able to identify, 
use and, if necessary, develop appropriate software applications for 
analysis, problem-solving, communications and knowledge 
intergration in agricultural science. In addition, they wdl appreci
ate the impact of computing on the industry and the importance of 
tailoring computer software to the needs of users. 
Objectives: 
Understand 
• how to choose appropriate applicatioas for particular 

problems; 

• some of the mathematical methods that underlie different 
applications software; 

• the processes of specifying and objectively evaluating 
computing systems; 

• the principles of application development to satisfy users' 
requirements. 

Develop 
• skills in spreadsheet modelling, knowledge engineering, 

database management, dynamic simulation and manipulation 
of geographic information; 

• proficiency in the development of simple applications with 
4th-generation development tools; 

• the ability to properly manage microcomputers to ensure 
data scanty and integrity, 

• the capacity to translate problem descriptions into a form 
that may be solved with applications software. 

Appreciate 
• the impacts of computer technology on people in agricultural 

industries; 
• the importance of the human-computer interface; 
• the potential of electronic communications and networking 

for agricultural extension; 
• the process of automatic data acquisition and remote 

sensing; 
• the necessity for ongoing study of new software applications 

to increase the efficiency and effectiveness of the agricultural 
scientist 

Content 
1. Applications 

Spreadsheets 
Database Management Systems 
Expert Systems 
Simulation 
GIS 

2. Application Development 
HyperCard 

3. Special Topics 
Microcomputer Management, 
Impacts of Computing 
Communications and Networking 
The User Interface 
Specification and Evaluation of Systems 
Remote Sensing. 

Assessment A 2-hour end-of-semester examination; six assign
ments using computers. 

421-030 ENGINEERING 1 (AGRICULTURE COURSE) 
Coordinaton Dr G A Moore. 
Contact 48 hours of lectures and 48 hours of practical and 
practice classes. (Firstsemester) 
Objectives: by the end of the course students should: 
Comprehend 
• the physical characteristics and interaction of farm water 

supply systems including the concepts of pressure, flow, 
energy in pipe and open channel systems; 

• the relationship between force, energy and power in machine 
systems; 

• the basic concepts of heat and mass transfer, particularly as 
it applies to solar and terrestial raditation and evaporation; 

• me basic concepts of me behaviour of granular materials as 
they apply to product storage and traction. 

Develop 
• skills in executing laboratory work on engineering systems; 
• skills in mathematical and graphical analysis of engineering 

systems; 
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• an understanding of the relationship between the basic 
concepts outlined above and real machinery, water and farm 
building systems and the agricultural systems in which they 
are used; 

• skills in analysing the functional aspects of crop storage, 
traction, tillage, distribution and harvesting machinery 
systems; 

• an understanding of how electronic instrumentation and 
control systems work. 

Appreciate 
• the relationship between engineering and agriculture; 
• emerging research directions in agricultural mechanisation. 
Content Properties of agricultural materials: characteristics of 
soils, seeds, fertilisers and other granular materials. Systems of 
loadingand failure; yield, friction, cohesion, shear strengthJfedw-
nisation: mechanics of linear and angular systems; power trans
mission, application to agricultural machines and equipment; 
operation and functional performance of agricultural machines, 
including tractors, cultivation, distributing and harvesting equip
ment; principles of mechanisation. Principles of water control in 
irrigation, drainage and etivironment: basic concepts of fluid 
flow; flow measurement; pipe systems; flow in channels over 
surfaces and through soils; design of irrigation systems; channels, 
culverts and erosion structures; pumps. Farm structures and 
environment: components of energy balance of crops, animals 
and buildings; evapo-transpiration, frost control; light and heat 
control for animals and plants; principles of electronic control 
systems and their application to agriculture. Practical Work: A total 
of 48 hours of laboratory, field and assignment work over one 
semester. 
Assessment A 3-hour end-of-semester examination andpractical 
class reports. Students must attain a satisfactory standard in prac
tical work to pass the subject as a whole. 

526-031 MICROBIOLOGY 1 (AGRICULTURE COURSE) 
Coordinaton Dr B Hodgson. 
Contact 48 lectures (two a week); 48 hours of practical work 
(three hours aweek in the last eight weeks ofthe first semester and 
the first eight weeks ofthe second semester). (Allyear.) 
Aims: To introduce agriculhire students to the properties of 
bacteria, fungi and viruses; what are they, how do they interact with 
humans, animals and plants and how does one study them. 
Objectives: 
By the end of hte course students should be able to: 
Apply basic prociples of microbial physiology and sterilisation and 
disinfection procedures to enable them to grow, isolate, classify and 
characterise a range of bacteria, fungi and viruses. 
Explain what tests to use in order to identity particular groups of 
bacteria and individual species with special properites within a 
group. Groups include Bacillus, Brucella, Clostridium, Coryneforms, 
Enterobacteriaceae, Lactobacillus, Mycobac-terium, Neisseria, 
Pseudomonadecae, Staphylococcus and Streptococcus. 
Describe roles for microorganisms in the dairy industry, in sod 
fertility; in the rumen; in plant, animal and human disease proc
esses and in the water and waste-water industries. 
Appreciate the mechanisms by winch diseases caused by microor
ganism are spread and controlled. 
Describe the biological nitrogen and sulphur cycles and have a 
particular knowledge of bacteria whose invob'ement in these cycles 
impacts on Agriculture 
Content The morphology, genetics, metabolism, culture methods 
and methods used for the identification of bacteria, fungi and 
viruses. Properties of important groups ofbacteria associated vvith 
human, animal and plant welfare. Epidemiology of microbial 

infections and the use of antibiotics, disinfection and sterilisation 
procedures. Bacteriological aspects of milk, milk products, water 
and waste-water treatment Microbial ecology and bacteriological 
aspects of soil fertility. 
Assessment A 3-hour end-of-year written examination (70%); a 
two-hour practical examination on completion of the practical 
work(12.5%); assignments and reports on practical work com
pleted each no longer than 500 words (17.5%). An overall pass 
requires not only a total mark of at least 50 per cent but also a 
mimmum of 45 per cent in the written examination. 
Prescribed texts: Brock T D et al Biology ofMicroorganisms 6th 
edition Prentice Hall 

200-303 MOLECULAR BIOLOGY, GENETICS AND 
BREEDING 
Coordinators: DrRG Beilhan, DrG M Halloran andDrKR Gayler. 
Contact 48 hours of lectures. (Firstsemester) 
Objectives: On completion ofthis subject students should have: a 
good understanding of genes at the molecular level; understand 
genes at the level of populations, and their contribution to develop
ment of quantitative traits in plants and animaLs; be aware of how 
this knowledge is apphed in genetic improvement of plants and 
animals, and ofthe causes of material variation and environmental 
constraints to variation among populations and species. 
Content Molecular basis of plant and animal breeding: The 
biochemical basis of plant and animal breeding. The structure and 
arrangement of the genome in eukaryotes contrasted with the 
prokaryote genome. The mechanism and regulation of gene ex
pression in higher organisms, both plants and animals, both at the 
RNA and DNA level. The biochemical basis of tissue and organelle 
specific gene expression. Modern methods of genetic engineering 
including details of vector systems currendy being applied to plants 
and animals of agriculUiral importance. Animal Genetics and 
Breeding : Population genetics: migration, mutation, selection, 
chance; types of mating - inbreeding. Quantitative genetics: genetic 
and environmental components of variance; resemblance of rela
tives; heritability, selection - response, methods; heterosis - cross
breeding. Evolutionary perspective: the constraining effect of envi
ronment on genetic change; correlated characters; genotype-
environment interactions. Apphcation to improvement of animals. 
PkntGetietics and Breeding :f\o\utiomry processes and genetic 
variability of plant populations. Genetic conservation. Methods of 
breeding self- and cross-pollinating plants. Genetics of, and breed
ing for, disease and insect resistance in agricultural plants. Special 
techniques used in plant breeding - induced mutation, induced 
ploidy changes, tissue culture and cytogenetics. 
Assessment A 3-hour end-of-semester written examination; as
signments of up to 3000 words each; written tests. 

200-304 PLANT PRODUCTION 
Coordinaton Professor D J Connor 
Contact 36 hours of lectures and 48 hours of practical work. 
(Secondsemester) 
Objectives: On completion of this subject students should: be 
aware of the potential productivity of crops and pastures in temper
ate Australian agriculture; appreciate many of the physical, biologi
cal and environmental constraints which limit productivity, be 
aware of important agronomic and disease control practices used 
in the management of crops and pastures. 
Content Potential and actual production. Factors hmitingproduc-
tivity. Efficiency of production. Intra- and inter-specific competi
tion. Effect of weeds. Modes of action, methods of apphcation and 
role of herbicides. Availabihty of water and nutrients. Diagnosis of 
nutrient disorders, nutrient removal and replenishment Water 
flow through crops and pastures, relationship to growth and yield. 
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Principles of irrigation. Components of yield in crops and pastures. 
Growth andde\'elopment. Legumes as componentsof communities 
and rotations. Final and seasonal production. Nutrient cycling. 
Dynamics of re-establishment of annual pastures. Infectious agents 
and their effect on growth, yield and quality. Diagnosis and treat
ment Case histories of typical infections of pasture and crop plants 
by insect, bacteria, virus and fungus. Practical Work : Practical 
classes in plant pathology and a research project conducted in 
residence at the Strathfieldsaye Institute (duiing the third year tour) 
form the basis of practical experience gained in this course. 
Assessment A 3-hour written examination (60 per cent); a 
practical examination (10 per cent), a uterature review (10 per 
cent) and a report on the Strathfieldsaye excursion (20 per cent). 
Students are also required to submit an accurately named collec
tion of 80 plants of agricultrual significance, including al least 20 
grasses. A pass in the subject requires individual passes in the 
written examination plus the literature review and in the remaining 
practical components taken as group. 
Prescribed texts: Agrios G N Plant Pathology 3rd edition, 1988 
Academic Press Marschner 11 MineralNutritionin Higher Plants. 

1986 Academic Press 
Pearson C J and lson R L (eds) Agronomy of Grassland Systems 
1987 CUP. 
Loomis R S and Connor D J Crop Ecology: Productivity and 
Management in Agricultural Systems 1992 CUP 

200-313 VACATION WORK (PRACTICAL EXPERIENCE) 
PART1 
Co-ordinaton Dr D G Parbery. 
Contact At least 6 weeks practical experience on hvo or more 
farms; each period of farm work should last for at least two weeks. 
(Firstsemester) 
Objectives: On completion of Vacation Work smdents should have 
some experience of life and work on farms, farming operations and 
planning, rural society, its strucmre and organisation, as well as the 
strucmre and operation of niral industries. A major objective is to 
provide practical experience which assists smdents to relate to 
subjects taught in the course. 
Content Practical experience should normally be gained on 
private farms, but other work connected with agriculture (on 
instimtional farms, research stations and other enterprises as the 
Dean may approve on behalf of the Faculty) may also be accepted. 
Some credit may be granted for work done on famdy farms and with 
certain commercial organisations on written application to the 
Dean. 
Assessment Reports, which are marked to pass or fail only, must 
be submitted to the Faculty office as soon as possible after the work 
is performed and in any event by die first day of the second semester 
of thu rd year. A smdent vvill not be permitted to proceed to the fourth 
year of the course unless a pass is achieved in this subjecL 

FOURTH YEAR 

Compulsory Subject 

200-413 VACATION WORK (PRACTICAL EXPERIENCE) 
PART 2 
Coordinaton Dr D G Parbery. 
Contact At least 6 weeks practical farming experience on hvo or 
more farms; each period of farmwork should last for at least two 
weeks. 
Objectives: As for 200-313 Vacation Work. 
Content As for 200-313 Vacation Work. 
Assessment Reports on al least two periods of work experience 
which are marked pass or fail only. They must be submitted during 

second semester. Degrees are not conferred unless this require
ment is satisfied. 

Elective Subjects 

521-043 ADVANCED BIOCHEMISTRY AND 
MOLECULAR BIOLOGY 
Coordinator. Dr B R Grant 
Contact 52 hours of lecmres. (Second semester or First and 
Secondsemester) 
Prerequisites: A clear pass in Biological Chemistry (521 -024) or 
A clear pass in Priciples of Biochemistry and Molecular Biology 
(521-201) and Biochemistry Practical (521-202). 
Smdents are advised that quota restrictions may apply in some units 
and intending students are advised to discuss their course plans 
with the course co-ordinator prior to enrolling in the subjecL 
Objectives: To gain insight into the current concepts of the 
organisation, regulation and expression of the genome in pro- and 
eukaryotes; to develop a detailed understanding of the current 
concepts of the molecular basis of endocrinology and 
neuroendocrinology, to explore the mechanism of processes fun
damental to plant cells and the way in which these are regulated; to 
appreciate the relationship between nutrition and metabolism in a 
typical mammal, to understand the factors determining metabolic 
integration and homeostasis and the biochemical reponses of 
muscle development and metabolic responses to muscle develop
ment, exercise trauma and anabolic drugs. 
Content This subject consists of two of the Science Faculty units 
listed below. For a complete description of these units, smdents are 
advised to see the appropriate entries in the Science Faculty 
Handbook. 
521-301 Protein Stnicture, Design and Engineering (First Se
mester) An introduction to the major separative, analytical and 
stnictural techniques in protein chemistry. Enzyme kinetics as 
applied to one and two substrate reactions; multienzyme com
plexes; protein-protein and protein-DNA interactions and their 
significance; biochemistry ofthe immune reponse; antigen presen
tation; structures and functions of surface antigens and 
immunoglobulins, vaccines and monoclonal antibodies. 
521-302 Gene Stnicture and Expression (Second Semester)The 
strucmre of genes and chromosomes, molecular aspects of tran
scription and translation, regulation of gene expression in 
prokaryotes and eukaryotes, molecular aspects of evolution, 
recombinant DNA technology. 
521-304 Molecular Basis of Hormone Action and Neutro-
transmission (Second Semester)The controls exerted by cellular 
regulatory processes, the endocrine system and target tissues for 
individual hormones. Mechanisms in signal transduction with 
emphasis on second messenger and protein phosphorylation, 
nene growth and differentiation factors, tissue specialisation within 
the nenous system. 
521-305 Biochemistry of Mammalian Metabolism and Nutri
tion (Second Semester) An overview of whole animal nutrition and 
metabolism, including tissue and species specialisation. Adaptive 
responses: molecular basis of regulation of enzymes, mechanism 
of vitamin action; a detaded understanding of the role of muscle in 
nitrogen homeostasis and the biochemical processes governing 
metabolic reponses of muscle development metabolic reponse to 
exercise, nutrition, trauma, anabolic dnigs and wasting diseases. 
52'1-306Plant Biochemistry, MolecularMechanismsand'Regu
lation (First Semester)The function and significance of major 
biochemical processes specific to plants; the biochemistry of 
chloroplast function; the biochemistry of nitrogen in plants; the 
regulation of plant growth, including the molecular action of plant 
hormones and artificial growth regulators; plant stress reponses 
including interaction with plant pathogens. 
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Assessment Each unit will be examined separately, with a 2-hour 
written exarnination for each unit to be held in the examination 
period at the end of the semester in which the unit is given. Marks 
may be given for assignments or projects (up to 2000 words in 
total). Students should note that some of these units will be given 
in the first semester, others are given in the second semester. 
Students must therefore consult their timetables to ensure that the 
combination of units chosen fits with their other fourth year 
subjects. In order to pass the subject, it is required that students 
shall obtain a passing grade in each unit. 
Prescribed texts Voet, D and Voet, J G Biocherriistry, Wiley, 1990 
Nefc»n,DandCoxM Principles ofBiochemistry 2nd Ed, Worth, 1993-

521-042 ADVANCED PROTEIN BIOCHEMISTRY AND 
EXPERIMENTAL TECHNIQUES 
Coordinator. Dr B R Grant 
Contact 26 hours of lectures and 72 hours of practical work. 
{Firstsemester) 
Prerequisites: A clear pass in Biological Chemistry (521 -024) or 
A clear pass in Priciples of Biochemistry and Molecular Biology 
(521-201) and Biochemistry Practical (521-202). 
Students are advised that quota restrictions may apply in some units 
and intending students are advised to discuss their course plans 
with the course co-ordinator prior to enrolling in the subject 
Objectives: To become familiar with the relationships between 
protein structure and function, and with the value of protein design 
and engineering in achieving an understanding of these relation
ships. To understand the theoretical background to the major 
techniques used in modem protein chemistry, and theirapplication 
to biotechnology. To acquire training in the basic skills of experi
mental biochemistry, including experimental design, data analysis 
and advanced techniques relevant to research in biochemistry, 
biomedical technology, biotechnology and industrial biochemis
try. 

Content Science Faculty units 521 -301 and 521 -321. An introduc
tion to the major separative, analytical and stnictural techniques in 
protein chemistry. Enzyme kinetics as applied to one and two 
substrate reactions; multienzyme complexes. Protein-protein and 
protein-DNA interactions and their significance. Biochemistry of 
the immune response, antigen presentation, structures and func
tions of surface antigens and immunoglobulins, immunoassays, 
vaccines and monoclonal antibodies. Practical Work. Practical 
work covers the separation and characterisation of subcellular 
organelles from animal and plant tissue, the use of radioisotopes to 
study uptake and metabolism and the separation and characterisa
tion of proteins. 

Assessment A 2-hour theory examination and a2-hour examina
tion on the practical component at the end ofthe semester, a report 
of up to 2000 words; practical work. In order to pass the subject, 
it is required that students shall obtain a passing grade in each unit 
Prescribed texts: Mathews C K and van Holde K ̂ Biochemistry 
1990 Benjamin Cummins, or Stryer L Biochemistry 3rd edition 
Freeman, or Lehninger A L, Nelson D L, and Cox M M The Principles 
ofBiochemistry 2nd edition 1993 Worth. In addition (for Bio
chemistry 2A only) Segel I H Biochemical Calculations 2nd 
edition Wiley. 

200-410 AGRICULTURAL BUSINESS MANAGEMENT 
AND MARKETING 
Coordinator Mr L R Malcolm. 
Contact 36 hours of lectures and 36 hours of tutorials/seminars. 
{Secondsemester) 
Aims: To provide students of agricultural science and economics 
with an understanding of the way in which human, technical, 
economic, financial and off-farm factors interact to produce output 

and income from a farm business, and to provide students with the 
skills to analyse and assess the operation of the whole-farm system, 
applying principles of agricultural science, agricultural economics 
and finance. 
Objectives: By the end of this subject students should possess the 
following skills: be able to define the strengths, weaknesses, skills, 
interests and objectives of the farm family and the labour force and 
relate these to the present and potential situation of the farm 
business; be able to assess the physical resources (sod types, water 
supply, animals, machinery, buddings) available; be able to define 
the present and potential financial situation of the farm business, 
including operatingprofit, activity gross margins, fixed and variable 
costs, cash flow and balance sheet positions, debt servicing ability, 
be able to value a farm business, and appraise farm land and assets 
for purchase or lease; be able to carry out partial and development 
budgeting analysis of proposed changes to the operation of a farm 
business; be able to determine sound, profitable product mixes 
given the resources available and all the constraints on resource 
use; be able to incorporate consideration of risk and uncertainty 
into farm management and agricultural project analyses; be able to 
appraise the profitability of applying findings from agricultural 
research in a whole farm context; analyse the costs, returns and risk 
of alternative marketing channels for the output of the farm 
business; be able to analyse futures market strategies; analyse 
investments in machinery, devise appropriate gearing ratios for 
risky farm businesses; determine the extent to which control can be 
exercised over the various facets of the production process; be able 
to calculate the tax implications of particular farm plans and of 
changes to farm plans; be able to devise technically sound and 
profitable crop rotations and appropriate levels of animal activities; 
be able to analyse the returns from investment in pasture improve
ment and other farm changes; be able to go onto a farm, identify the 
present situation, the constraints and the potential and advise the 
owners and operators of the farm business about the best tactical 
and strategic production and marketing actions to take to help 
achieve their goals. 

Content Farm business management methods. Economic princi
ples or production and marketing. Financial management; impact 
of debt strucmre on management and firm growth. Taxation. 
Budgeting for cash flow and profit in farm business. Assessing 
business profitability. Partial budgeting. Capital budgeting and 
project appraisal. Difficulties in handling risk in budgeting. Re
source valuation techniques. Livestock activity analysis. Crop activi
ties. Machinery economics. Marketing options in grain, wool, meat 
and milk marketing. Analysis of marketing options. Fumres 
markets and foward contracts. Risk management strategies. A 
number of farm visits will be made and case smdies completed. 
Assessment A 3-hour end-of-semester written examination; case 
smdy assignments. An overall pass requires an overall mark of 50 
per cent with a minimum of 45 per cent in any component of 
assessment 
Prescribed text Malcolm L R and Makeham }?The Farming 
Game Now 1992 CUP. 

200-403 AGRICULTURAL POLICIES AND 
INTERNATIONAL TRADE 
Coordinator Associate Professor D MacLaren. 
Contact 36 hours of lecm res and 24 hours of mtoriaLs/serninars. 
{Firstsemester) 
Aims: Smdents should: extend the range of their economic reason
ing and analytical skills to enable them to be well-equipped for 
careers in agribusiness, or in the agricuimral economics research 
departments ofthe Public Service. [Note: smdents with these career 
paths in mind are also encouraged to take 200-410 Agricuimral 
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Business Management and Marketing together witli approved 
subjects from the Facultv' of Economics and Commerce. J 
Objectives: Students should be able to: understand the reasons for 
government intervention in the agricultural sectors of several 
countries, including Australia, and the DOUCT objectives being 
pursued; understand the nature and importance of imperfect 
competition in the marketing of agricultural products and the 
opportunities for product differentiation; analyse the effects of 
agricultural protectionism on international trade and on the pursuit 
of domestic policy objectives. 
Content The reasons for government intervention in the agricul
tural sector. The agricultural policy objectives and instruments of 
government interv ention and regulation in Australia and in selected 
overseas countries. Concepts of marketing, including integration, 
promotion, grading and price discrimination. International trade 
and agricultural protectionism. The world food problem. 
Assessment A 3-hour end-of-semester written examination; a 
written assignment of up to 3000 words. A pass requires not only 
an overall mark of 50 per cent but also a minimum mark of 45 per 
cent in the final written examination. 

200-441 AGROFORESTRY 
Coordinaton Mr R Reid. 
Contact 36 hours of lectures and 36 hours of practical work. 
(Second semester) 
Objectives: On completion of this subject, students should: have 
first-hand experience of a wide range of agroforestry projects and 
their management; have an appreciation of the historical develop
ment of agroforestry (in all its forms) both within Australia and 
overseas; be able to prepare and present whole farm plans; 
understand the light, moisture and nutrient relations within inte
grated agroforestry systems; appreciate the potential role of trees in 
controlling land degradation; understand the role of trees in 
providing shade and shelter; be familiar with the multidisciplinary 
experimental designs appropriate for agroforestry systems; have a 
practical knowledge of die management of trees, crops and stock 
in agroforestry systems; have an understanding of methods of 
economic analysis of agroforestry systems and the taxation impli
cations for farmers; and appreciate the nature of agroforestry as an 
agricultu ral innovation and its potential for widespread adoption by 
farmers. 

Content Trees in the niral landscape: aesdietics, wind-breaks, 
shelter, soil conservation, salinity' control, fuel, fodder, timber 
production. Agroforestry'sy'stetns-. the world scene, agroforestry in 
thetropics, agroforestryin Australiaand New Zealand. Case studies. 
Processes: competition between trees and herbaceous plants for 
water, nutrients and light, design of agroforestry experiments, 
simulation modelling. Management of agroforestry systems. Eco
nomics of agroforestry. Extension and agroforestry. 
Assessment A 3-hour end-of-semester written examination (60 
per cent) and hvo written assignments (40 per cent). 

200-405 INTENSIVE ANIMAL PRODUCTION 
Coordinator. Dr P Hughes. 
Contact 24 hours of lectures and 36 hours of practical work. 
(First semester) 
Ainis:SUidentsshouldbefamiliarwith all majoranimal production 
systems. They should be able to critically analyse these systems. 
Objectives: On completion of diis subject, students should be: 
aware of all the significant inputs and products of intensive animal 
production systems, those factors that determine product quality 
and the effects of changes in the inputs/outputs on the efficiency of 
the production system. They should be capable of the detailed 
analysis of a production system. They should also be aware of tlie 
ethical issues associated with intensive animal production systems 

and the alternative production systems available for pigs and 
poultry. 
Content Size, distribution and value of each animal industry. 
Breed selection and genetic improvement in intensive animal 
production. Practical feeding of breeding and growing animals. 
Optimisation of reproductive output Environmental effects and use 
of buildings in intensive animal production. Management regimes 
to maintain animal health. Maximisation of product output and 
quality. Analysis of production systems and consideration of alter
natives. Marketing and markets. 
Assessment A 3-hour end-of-semester written examination; two 
written assignments (up to 2500 words each) related to the 
practical work. 
Note: This course involves the use of animals in experiments. 
Students should be aware that these experiments are an essential 
part of the course and exemption from this component is not 
possible 

200-408 ADVANCED TOPICS IN FARM ANIMAL 
SCIENCE 
Coordinaton Dr B J Leury 
Contact 36 hours oflectures and 36 hours of practicals, tutorials 
and seminars. (Secondsemester) 
Aims: To present to snidents a range of topics covering new and 
innovative research related to the improvement in or modification 
of animal performance and product yield, composition and quality. 
Objectives: On completion of this subject students should be: 
aware of the motivation for, and implications of, current animal 
research areas and the use of new technologies to improve or 
modify' animal performance; have an advanced understanding of 
die molecular, physiological, metabolic and endocrine factors 
involved; be aware of any social, economic or ethical considera
tions associated with the application of new technologies to improv
ing or modifying animal performance. 
Content Topics vvill be drawn from current research areas in 
growth and development, meat production, lactation, fibre 
production and reproduction. Emphasis will be placed on factors 
controlling growth and differientation, growth promoting agents, 
hormones involved in die repartitioning of nutrients towards meat 
milk and fibre production, transgenesis and reproduction. 
Assessment A 3-hour end-of-semester written examination (50 
percent), two assignments of up to 3500 words each, (35 percent) 
and a seminar (15 per cent). 

Note: The course may involve the use of animals in experiments. 
Students should be aware that these experiments are an essential 
part of die course and that exemption from this component is not 
possible. 

200-406 CROP AND PASTURE PHYSIOLOGY 
Coordinaton Dr M E Nicolas. 
Contact 36 hours of lectures and 36 hours of practical work. 
(Firstsemester) 
Aims: Students should develop an understanding ofthe productive 
processes that determine growth and yield in crop and pasture 
communities. They should also develop skills in critically analyzing 
literature and in designing and conducting experiments. 
Objectives: On completion ofthis subject students should be able 
to: understand the interactions between plant canopies and the 
environment that determine yield and product quality; synthesise 
information from a range of disciplines mcluding plant anatomy 
and physiology, biochemistry and engineering (environmental 
physics); critically analyse literature on physiological and agro
nomic topics; set up and conduct experiments to test hypotheses; 
interpret experimental results and report their findings in seminars 
and written reports. 
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Content The main sections are: phenological development; light 
interception, carbon economy, Water use; responses to environ
mental stresses, including drought and salinity, nutrient economy 
pasture management -- ,. -
Assessment A 3-hour endrof-semester written examination, a 
project report and a literature review of no more than 3000 words 
each, and a 15-minute seminar. 

421-041 ENGINEERING 2A - AGRICULTURAL 
MECHANISATION AND BUILDINGS 
Coordinaton Dr G A Moore. 
Contact 36 hours of lectures and 36 hours of practical work, 
tutorials, projects and practiceclasses.. (Second semester) 
Comprehend: 
• the main factors lhat affect die decisions on the level of 

mechanisation for a particular agricultural business; 
• the factors that influence the time available for a particular 

farm operation; 
• methods of estimating the required capacity of machinery 

systems; 
• the use of psychrometric chart; 
• method for estimating heat flow in buildings. 
Devefop: 
• skills in analysing the requirements for farm machine 

systems; 
• skills in analysing the building as a work place; 
• skills in assessment of productivity of existing and proposed 

machinery and bidding systems. 
Appreciate 
• through self-learning, an occupational health and safety issue 
• of their choice (related to agriculUire); 

• the sources of information such as standards for design of 
mechanisation and farm building systems. 

Content Mechanisation Mechanisation in developed and devel
oping countries, appropriate technology, economics of mechani
sation, timeliness, productivity assessment, monitoring, testing, 
performance matching, ergonomics, safety. Buildings Topics se
lected from the following: functional design of farm buildings; work 
study and ergonomics; environmental conditions related to housed 
animals and plants, including psychrometry, ventilation and envi
ronmental control. Examples from dairying, wool harvesting, 
animal housing, greenhouses and cool stores. 
Assessment Two 2-hour end-of-semester examinations; practi: 

cal work. Students must attain a satisfactory standard in the 
practical work to pass the subject 

421-042 ENGINEERING 2B - AGRICULTURAL WATER 
AND WASTE MANAGEMENT. 
Coordinaton Dr G A Moore. 
Contact 36 hours of lectures and 36 hours of practical work, 
tutorials, projects and practice classes. (First semester) 
Comprehend: 
• necessary techniques for modelling of water movement in the 

unsaturated zone for irrigation and drainage; 
• techniques for modelling of water application by flood and 

sprinkler irrigation systems; 
• techniques for evaluation of agricultural wastes; 
• techniques for modelling BOD of agricultural wastes. 
Develop. 
• skills in design of irrigation and drainage systems; 
• skills in design of agricultural waste treatment systems. 

Appreciate 
• the environmental impact of agricultural and food processing 

wastes; 
• the relationship behveen irrigation, drainage arid environ

mental problems. 
Objectives: To introduce students to the fundamentals of soil 
erosion processes and erosion control; to give students the neces
sary tools for evaluating wastes and designing agricultural waste 
treatment, disposal and utilisation systems. 
Content Water Management Irrigation: crop requirements, 
methods, efficiency, salinity control. Drainage: surface drains, 
flood mitigation. Erosion control: water and wind processes - land 
use and planning. Evaporation: empirical formulae, lysimeters, 
lake evaporation, combination formulae, crop evapotranspiration, 
including soil and plant factors. Waste Management Characteris
tics of livestock, agricultural and food wastes; biological processes; 
storage, aerobic and anaerobic treatment, land disposal, utilisa
tion; environmental impact 

Assessment Two 2-hour end-of-semester examinati.ons; practi-
cal work. Students must attain a satisfactory standard in the 
practical work in order to obtain a pass in the subject 

200-439 FORESTRY SYSTEMS 
Coordinaton Mr R. Reid. 
Contact 36 hours of lectures and 36 hours of practical work. 
(Firstsemester) 
Aims To present a broad overview of forest management and 
forestry issues. 
Objectives: On completion of this subject students should be 
aware in general terms of the nature of silviculture, and the 
management of forests for multiple use; and should have acquired 
a background in forestry to assist with 200-441 Agroforestry. 
Content Consideration ofthe main factors affecting the manage
ment of forests for timber production, water quality and yield, 
aesthetics and recreation, and conservation of soil, flora and fauna. 
Silvicultural systems. Tropical and temperate forestry issues.. 
Assessment: A 3-hour end-of-semester written exarnination (60 
per cent) and two written assignments (40 per cent). 

200-407 GENETICS AND BREEDING 
Coordinators: Dr R G Beilharz and Dr G M Halloran. 
Contact 36 hours of lectures and 36 hours of practical work. 
(Secondsemester) 
Objectives: On completion of this subject, students should: under
stand genetics as it relates to plant and animal breeding; be 
confident in applying genetics to improvement programs in plants 
and animals; have a good preparation for higher degree study in 
plant and animal breeding. 
Content Animal Genetics and Breeding: application of genetics 
to animal improvement The place of performance recording 
schemes. Formulation of breeding programs. Advanced topics in 
animal breeding. Data analysis, parameter estimation, selection 
indices, the effect of lifetime reproduction, utilisation of genetic 
engineering - transgenic animals. Plant Genetics and Breeding: 
methods, concepts and case studies in breeding for increased yield 
and quality of plant products. Methods, concepts and case studies 
in breeding for disease and insect resistance, or tolerance, in 
agricultural plants. Genetic modification of reproductive systems in 
plant breeding. The application of special techniques such as 
induced mutation, induced ploidy changes, cytogenetics, tissue 
culture and DNA transfer to the genetic improvement of agricultural 
plants. Practical Work Exercises and some formal practical classes 
and discussion to illustrate particular aspects of the lectures and to 
familiarise students with research techniques in animal and plant 
breeding. An excursion to a plant breeding institute may also be 
arranged. 
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Assessment A 3-hourend-of-semester written examination; prac
tical work (up to one seminar discussion, one project report and 
one practical examination). 
Prescribed texts: Falconer D S Introduction to Quantitative 
Genetics 3rd edition Longman. Nicholas F W Veterinary Genetics 
OLP. 

526-041 MICROBIOLOGY 2 (AGRICULTURE COURSE) 
Coordinaton Dr B Hodgson. 
Contact 26 hours of lectures (two a week) and 65 hours of 
practical work (five hours a week), (first semester) 
Aims: To describe how selected microorganisms impact on 
agricultural practice. To explain the ways in which these microor
ganisms mediate these effects. To demonstrate how microbial 
processes have been or can be modified to improve their impact on 
agricultural practices and illustrate the advantages gained by 
acheiving this. 
Objectives: On completion ofthe subject students should be able 
to: 
• Describe the ways in which different microorganisms satisfy 

their basic reqiurements for growth. 
• Experimentally Isolate and Characterise microorganisms and 

viruses that can have significant impacts on agricultural 
practices. 

• Describe the nitrogen gas fixing processes of both free living 
and symbiotic microorganisms. 

• Explain the mechanisms regulating the expression of genes 
that respond to changes in the environment and to have a 
detaded knowledge of at least 2 such systems. 

• Appreciate the potential ways by which the productivity of 
plants and animals involved in agricultural practices may be 
increased by genetic modifications and by the biological 
control of potential pathogens. 

• Desribe how to use Agrobacterium plasmids to modify the 
behaviour of plants and microorganisms. 

• Explain the fundamental characteristics of the immune 
system of animals and plants and how these systems can be 
used to protect animls and plants from disesase. 

• Describe research in the last 5 years which has resulted in 
the development of at least 2 new animal vaccines. 

• Appreciate the factors involved in the pathogenicity of 
microorganisms for both animals and plants. 

• Understand the reasons for and principles of the current 
Australian Government quarantine regulations. 

Content Microbiological and molecular biological aspects of the 
cycling of C, N, S, and P, of particular relevance to agricultural 
practices. Microbial symbiosis with plants and animals. Mecha
nisms of pathogenesis including recognition phenomena at cell 
surfaces. Animal and plant disease and disease resistance mecha
nisms. Detection, culture and characterisation methods for micro
organisms of particular relevance to agriculture. Control methods 
for microbial pathogens including biological control and the use of 
vaccines. Possibilities of genetic engineering to improve agricul
tural practices and products. 
Assessment A 3-hour written examination (60 per cent) anda2-
hour practical examination (15 per cent) at the end of the subject; 
marks are given for reports on practical work (25 per cent). 

200-409 PLANT PATHOLOGY 
Coordinaton Dr D G Parbery. 
Contact 36 hours of lectures and 36 hours of practical work. 
(First semester) 
Objectives: On completion of this subject, students should: be 
familiar wilh the biology and taxonomy of the major biotic causes 

of disease; understand the processes of infection and pathogenesis; 
be aware of the factors leading to epidemic diseases; be capable of 
diagnosing common diseases of agricultural and horticultural 
crops; be able to formulate a practicable approach to disease 
control in commercial species. 
Content Taxonomy, identification and biology of the main groups 
of plant pathogens and abiotic causes of plant diseases. Host 
parasite relationships, the nature of resistance to and tolerance of 
pathogenesis; means of transferring, including and modifying 
resistance in plants. Mycotoxicoses in feed and fodder crops. 
Aspects of aerobiology, ecology and variation of plant pathogens. 
The processes leading to plant disease epidemics and their evalu
ation; the types and uses of fungicides, the bases of biological 
control of plant disease, insects and weeds and the management 
and control of plant diseases in general. Practical Work: The 
identification and diagnosis of disease and the development of skills 
in research techniques and methodology in plant pathology. Excur
sions and assignments will be included when appropriate. 
AssessmentA3-hourend-of-semesterwTittenexaniination. Marks 
may also be given for assignments and practical work. Written and 
practical tests may be given throughout the course. 
Prescribed texts: Agrios G N Plant Patlmlogy 3rd edition 1988 
Academic Press. Alexopoulos C J and Minis C W Introductory 
Mycology 1979 Wiley. 

200-424 PROJECT IN AGRICULTURAL SCIENCE 
Coordinaton Dr G M Halloran. 
Contact A supervised project equivalent in weight to a fourth year 
elective in Agricultural Science (i.e. 36 hours oflectures and 36 of 
hours practicals). (First or second semester) 
Objectives: To provide undergraduate students with experience in 
research in the following ways: nomination of a research problem; 
reviewing relevant published literature on the research topic and 
developing a rationale for the proposed research; devising feasible 
sound experimental approaches to conducting research on the 
proposed topic; the reporting of research findings, both by way of 
a written report (in the form of a research paper) and a seminar 
with emphasis on critical and sound scientific judgment 
Content A project designed and conducted under direct supervi
sion of an academic staff member. The project comprises a review 
of the literamre, a research task and the preparation of a report on 
the task. 
Assessment A written report of approximately5000words which 
may include a project proposal, literamre review and report on the 
research task; a seminar given by the smdent 

200-412 SOCIAL RESEARCH METHODS 
Coordinaton MrJ W Cary. 
Contact 36 hours of lecmres and 36 hours of practical work, 
including a field research project (Secondsemester) 
Aims: To develop a higher level of understanding of social proc
esses, and to develop understanding and skills in social research, 
in agricuimral and environmental settings. 
Objectives: On completion ofthis subject, studentsshould: under
stand the rationale for various systems of information delivery, have 
a competent understanding of phdosophies and theories related to 
extension work; develop understanding and skdls in social re
search methods relevant to agriculture and human use of the 
environment; be able to apply principles and techniques of social 
measurement, be able to determine the appropriateness of differ
ent research techniques for given social research problems related 
to agriculture and the environment; be competent in conducting a 
survey interview. 

Content Role of extension and communication in technical, 
economic and social change. Theories of adult education, social 
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influence, communication and marketing. Social aspects of land 
use in agriculture and related industries. Social bases oflandholders' 
responses to land degradation problems. Characteristics of public 
and privately provided extension services. Quantitative and qualita
tive methods in social research. Theory of measurement; measure
ment of behefs and attitudes. Surveys as a form of data collection. 
Examples of agricultural and environmental extension and eco
nomic surveys in Australia. Sampling procedures; sampung and 
measurementerror. mterviewingtechniques; communication skills; 
group dynamics. Coding and data processing. New issues in 
extension. 
Assessment A 3-hour end-of-semester written examination (60 
per cent), an assignment (20 per cent), a field project (10 per 
cent), class exercises and seminar (10 per cent). Written and 
practical tests may be given throughout the subjecL 
Prescribed text de Vaus D ASi/rweys in SocialResearch, 3rded. 
Allen and Unwin, 1991. 
Recommended Reading: Barr N F and Cary J W Greening a 
Brown Land: The Australian Search for Sustainable Land Use 
Macmillan 1992. Beed T W and Stimson R J (eds) Survey Inter
viewing: Theory and Techniqiws Allen and Unwin, N. Sydney 
1985. KerlingerF N Foundations of BelxtviouralResearch (3rd 
ed.) CBS Publications 1986. Rogers Adults Learning 
Harmondsworth, Penguin 1971. Stewart CJ and Cash W B Inter
viewing: PrinciplesandPractice (4th ed.) WBC, Dubuque, Iowa 
1985. 

200-401 SOIL MANAGEMENT AND CONSERVATION 
Coordinators: Professor R E White 
Prerequisite: Sod Resources 200-201 
Contact 72 hours of lectures, field demonstrations and laboratory 
based classes. (Semester to be advised) 
Objectives: On completion of this subject students should: be 
familiar with the principles underlying the analysis of soils and 
plants for assessing soil nutrient supplies, and their application; 
understand the physical and chemical processes involved in water 
and solute movement in sod; appreciate the importance of nitrogen 
fixation in forest crop and pasture systems and understand the 
methods of measurement understand nutrient cycling in agricul
tural and forest soils; understand the piinciples used in the 
determination of land use capability and dieir application. 
Content Principles of soil and plant testing - techniques involved 
in sampling and the development of modeLs to predict fertilizer 
requirements. Transport processes in soil - pathways of water and 
solute movement point and diffuse sources, measurement tech
niques for water flow, use of deterministic and stochastic models 
for water and solute movement in soil. Nitrogen fixation - tech
niques (including l5N use) for measurement in forest crop and 
pasture systems, the contribution of N fixation to sustainable 
agriculture. Land use capability -techniques to determine optimal 
land use, systems of sod classification, the detennination of man
agement systems for different areas. Nutrient cycling - the impor
tance of nutrient qding for the maintenance of fertility in forest 
soils. 

Assessment Up to three hours ofwritten examination. Marks may 
also be given for assignments, projects and practical work. 
Prescribed Texts: White R E Introduction to the Principles and 
Practice of Soil Science 2nd Edition, Blackwell Scientific Publica
tions, Oxford, 1987. Charman, P E V and Murphy, B WSoils, Their 
Properties and Management. Sydney'University Press, 1991 

Forestry 
First Year 

600-015 BIOLOGY (Agriculture and Forestry course) 
(All Year) See details under Faculty of Science subject 600-101, 
page 223. 

600-111 BIOLOGY OF AUSTRALIAN FLORA AND 
FAUNA 
(Second semester) See details under Faculty of Science subject 
600-111, page 223. 

200-106 BIOMETRY (Forestry course) 
Coordinator: Dr N Smith. 
Contact 52 hours of lectures and 50 hours of practical work. (All 
Year) 
Objectives: This course is intended to provide students with basic 
knowledge in the fields of data analysis, statistics and probability. 
The major topics covered are given below. Students will be given 
extensive training in die use of die statistical computer package 
MINITAB. 
Content Elementarydescriptivestatistics. Basicprobabilitytheory. 
Random variables and their basic properties. Standard probability 
distributions: Binomial, Poisson, uniform, normal. The Central 
Limit Theorem. Point and interval estimation of parameters of 
probability distributions. Hypothesis testing: critical region, size 
and power. Applications of the normal, t and X2 distributions. 
Distribution-free tests, including the sign test and Wdcoxon tests. 
Tests of goodness-of-fit, contingent tables. Linear regression and 
an introduction to multiple regression. Analysis of variance and the 
Kniskal-Wallis test Design of experiments: one- and two-way 
classification, factorial designs, analysis of residuals. Use of the 
computer in statistical analysis, with special reference to the 
statistical package MINITAB. 
Assessment A 2-hour examination at the end of Semester 1 and 
a 3-hour examination at the end of Semester 2. Up to six assign
ments per semester will also be assessed. 

610-140 OR 160 CHEMISTRY 
(All Year) See details under Faculty of Science subject 610-140 and 
160, page 227. 

200-100 FORESTRY 
Coordinator. Dr P Ades. 
Contact 12 hours of lectures and 36 hours of practical work. 
(Secondsemester) 
Objectives: On completion of this subject, the student should 
understand: how to identify major indigenous species; the scope 
and nature of forestry; and the forest industries. 
Content Identification of some indigenous species and introduc
tion to forest-related enterprises. 
Assessment A1 -hour written examination and a 1 -hour practical 
examination. Weighting of components of assessment will be 
notified to students when course starts. 
Prescribed text Costermans L F Trees ofVictoria-An Illustrated 
Field Guide 4th edition Renwick Pride. 

625-001 GEOLOGY (Agriculture and Forestry course) 
(Firstsemester) See entry under Agricultural Science, page 14. 
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SECOND YEAR 

200-256 CELL BIOLOGY AND PHYSIOLOGY 
Coordinator. Associate Professor R Sands. 
Contact 36 hours of lectures and 36 hours of practical work. 
(Firstsemester) 
Aims: To examine the physiology of trees at the molecular, cell, tree 
and forest level. 
Objectives: On completion ofthis subject, stiidents should: imdcr
stand elementary plant biochemistry, have introductory knowledge 
of molecular biology, have an understanding of the basic physi
ological processes that determine the growth and structure of trees 
and forests. 
Content Cell molecules, gene expression and replication, cell 
strucmre and function, membranes, photosynthesis, hormones, 
nitrogen metabolism, growth and differentiation in trees, environ
mental effects on tree growth, water relations, nutrition, stress 
physiology, physiological models. 
Assessment One written 3-hour examination at the end of the 
course. Marks may also be given for assignments and practical 
work. 
Prescribed text to be advised. 

200-254 FIELD STUDIES 1 
Coordinator Associate Professor R Sands. 
Contact: 20 field days and one excursion of up to 10 days. (All 
Year) 
Aims: To expose smdents to a wide range of issues and practices 
in forestry and land management. 
Objectives: On completion of this subject, smdents should: better 
appreciate the integrated nature of forestry and land management 
in Australia; be able to contrast and compare issues and practices; 
have basic skills including first aid, care use and maintenance of 
handtools and chain saws. 
Content 20 field days involving a range of field-based activities 
which demonstrate the range of forestry and land management 
issues. These vvill be presented in an integrated and multi-discipli
nary manner. Some of these activities will be hands-on. In addition, 
basic instruction in skills including first aid; care, use and mainte
nance of handtools and cliainsaws, and use of computers will be 
given. An excursion of up to 10 days duration will examine the 
forestry and land management issues of regions too remote to be 
serviced by the field days. This excursion may be interstate. 
Assessment: Attendance and participation in the field days and 
excursions. Submission of a report detailing the activities. The 
subject will be marked as pass or fail only. 

200-214 FOREST ECOLOGY 
Coordinator Dr M A Burgman. 
Prerequisites: Biology 
Contact 36 hours of lecmres and 36 hours of practical work over 
one semester. (All Year) 
Aims: The subject is in two parts, Ecology and Dendrology. The 
object is to introduce smdents to the fundamentals of ecology and 
vascular plant taxonomy. 
Objectives: On completion ofthe unit, smdents should be: com
petent in the identification, taxonomy and morphology of eucalypts, 
conifers, deciduous hardwoods and other important elements of 
the Australian Dora; aware of the distribution, characteristics and 
uses of many Australian forest species; capable of identifying the 
major components in the carbon cycle and how they relate to forest 
growth; familiarwith the principalsof niche theory and intraspecific 
competition; able to evaluate unstructured modeLs for population 
dynamics; familiar with the processes of interspecific competition; 

familiar with indices for species richness and diversity, and the 
processes influencing community diversity and structure. 
Content Plant identification; recognition of eucalypts, conifers 
and deciduous hardwoods; carbon cycle and plant growth; niche 
concept, density dependence and models for population dynamics; 
gradients and ecotones; interspecific competition and predation; 
island biogeography and species-area curves; species richness and 
diversity, community strucmre and dynamics. 
Assessment In addition to two 3-hour written examinations, one 
each for Ecology and Dendrology at the end of the subject written 
tests and practical assignmentsmay be given throughout thecourse. 
Students must pass both the Ecology and Dendrology components 
to pass the subjecL 
Prescribed texts: Costermans L Native Trees and Shrubs of 
Soidh-Eastern Australia 1981 Rigby. Krebs C Ecology 1985 
Academic Press. 

200-257 FOREST ECONOMICS 1 
Coordinator Professor IS Ferguson. 
Contact 36 hours of lecmres and 36 hours of practicals in total. 
(Secondsemester) 
Objectives: On completion of this subject smdents should: be 
familiarwith the fundamental concepts of microeconomics, as they 
relate to forestry, have an understanding of key elements of 
macroeconomic theory, as they relate to forestry, be familiar with 
the fundamental applications of economics to forestry and namral 
resources; be able to apply simple economic analyses to forestry 
problems. 
Content Microeconomic theory supply anddemand; utilitytheory 
and indifference curves; the theory of the firm; the economics of 
production; price theory, competition; international markets. 
Macroeconomics: national accounting; Government policy, for
eign exchange and international markets. Forestry and namral 
resource applications of economic theory. Cost-Benefit analysis. 
Economic decisions in forestry. 
Assessment One 3-hour examination at the end of semester 
(70%). L'p to five practical reports, each of no more than three 
pages (30%). 
Prescribed texts: To be advised. 

200-212 FOREST ENGINEERING AND SURVEYING 
Coordinator Dr L J Bren. 
Contact 36 hours of lecmres and 36 hours of practical work. 
(Second semester) 
Objectives: On completion of this subject smdents should: pos-
sesssltillsmsimplesurveyngandmampte 
be able to prepare briefs and provide supervision for projects 
involving complex surveying or engineering. 
Content Surveying (12 hours lecmres, 12 hours practical work) 
Introduction to basic surveying instruments. Closed traversing, 
distribution of errors. Basic levellingprocedure.Measurementand 
computation of perimeter, area. Pegging of simple curves. Roading 
and Forest Infrastructure (24 hours lecmres, 24 hours practical 
work) Geometric alignment of roads. Balancing of earthworks. 
Construction principles and practices. Control of sediment and 
omermajorroadmgproblems.Iayoutandinfrastrucmreworksfor 
buildings and forestry facilities. Hydraulics including computation 
of flows in open channels, computation of flows in pipes, introduc
tion to pumps, and energy loss in hydraulic systems. 
Assessment Two 2-hour written examinations in Surveying and 
Roading/Forest Infrastructure. Practical work as directed. Smaller 
tests may be given. 
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200-255 FOREST MENSURATION 
Coordinator. Dr M A Burgman. 
Prerequisites: Biometry or equivalenL 
Contact 18hours oflectures and 18hoursofpractical work, (first 
semester) 
Aims: To be competent to measure single tree and stand variables 
for plantations and native forests. 
Objectives: On completion ofthis subject, students should be: able 
to use all standard forest measurement equipment effectively, able 
lo evaluate and minimise various sources of error; able to measure 
tree and stand values for diameter, height, volume, defect; able to 
construct and evaluate volume tables and yield tables; familiar with 
basic growth and yield equations; able to develop simple models for 
tree and stand growth and yield; able to apply standard statistical 
techniques to sampling, to theevaluation of tree and stand variables, 
and to the development of basic growth and yield models. 
Content Tree measurement techniques (dbh, height, bark and 
crown), defects, geometry of stem volume, stem analysis, volume 
increment, stand basal area and volume, density, volume tables, 
yield tables, explanatory and predictive models for tree and stand 
growth, parameter estimation, site quality, sampling techniques 
(random, stratified and systematic samples). 
Assessment In addition to a 3-hourwritten examination at theend 
of the subject, written tests and practical assignments each of up to 
2000 words may be given throughout the course. 
Prescribed texts: Husch B, Miller C C and Beers T W Forest 
Mensuration 3rd edition Wdey 1982. Freese F Elementary Forest 
Sampling reprint OSU. 

200-253 FOREST PROTECTION 
Coordinator Dr D G Parbery. 
Contact 36 hours of lectures and 36 hours of practical classes 
equally divided between Forest Pathology and Forest Entomology. 
(Firstsemester) 
Objectives: On completion of this subject, students should have an 
understanding of: the biology of forest pathogens and insect pests; 
the impact such organisms can make on production forestry, the 
extent to which forest management practices can increase or 
reduce problems; and what measu res can be taken to avoid, reduce 
or overcome damage caused by pests and diseases. 
Content Forest Pathology The significance of diseases in forestry. 
The principal groups of pathogens; host-parasite relationships; 
epidemiology and control. Forest Entomology Basis of classifica
tion; anatomy, morphology, biology, frequency of distribution, 
importance and control of insects in forestry. 
Assessment A 3-hour written examination at the end of the 
subjecL Assignments and reports on practical work. A collection of 
insects may be required. 

Prescribed texts: Manion P D Tree Disease Concepts 2nd 
Ed. 1990 Prentice Hall. Marks G C et al Tree Diseases in Victoria 
Handbook No. 1 1982 Forests Comm Vic. 

200-203 SOIL SCIENCE I (FORESTRY COURSE) 
Coordinator Dr C J Weston. 
Contact 72 hours of lectures, field excursions and laboratory 
based practical classes (First semester) 
Objectives: On completion ofthis subject, students should be able 
to: recognise differences behveen soil profiles; understand why sod 
profiles arc different (pedogenesis); understand the attributes 
evident in a soil profile which contribute to the behaviour of the soil; 
understand what contributes to the physical and chemical fertility 
of the sod profile; make recommendations on how a soil may be 
managed to conserve and/or improve its positive structural and 
chemical attributes; communicate ideas and research results in a 
cogent written fashion. 

Content Soil properties and soils in the landscape. Concept of sod 
formation and processes in profile development Sod classification 
systems. Soil physics; texture, particle size, water, air, soil strength, 
variability. Soils and plant nutrients; the importance of N, P, K. Sod 
organic matter and soil nitrogen. Decomposition, rruneralization, 
sod fauna and flora. Sod phosphorus behaviour, sorption and 
availability. Reactions at surfaces; cation exchange, base saturation, 
pH, particle interaction and swelling. Soils and fertilizers, trace 
elements in soils. Forest soils and nutrient cycling. Soil conservation 
- problems created by salinity, sodicity and erosion. 
Assessment Three hours of written examination. Marks will also 
be given for assignments and practical work 
Prescribed texts: White, R E Introduction to tlx Principles and 
Practice ofSoil Science, 2nd edition Blackwell Scientific Publica-
tioas. Attiwell, PM& Leeper, G W. Forest Soils & Nutrient Cycles 
Melbourne University Press. 

200-258 WOOD SCIENCE 1 
Coordinator Dr E Dougal. 
Contact 36 hours of lectures and 36 hours of practical work. 
(Secondsemester) 
Objectives: Students are expected to be able to: recognise, name, 
draw and describe the macroscopic and microscopic features of 
hardwood and softwood xyiem and phloem. Understand methods 
used to identify timbers. Explain and demonstrate proper hand lens 
and compound microscope procedures. Prepare clean surfaces 
and razor blade sections of wood for microscopic exanunation. 
Describe the process of wood formation in terms of the primary 
growing points and vascular cambium. Describe the steps involved 
in cell differentiation, the layering of thewoody cell wall, character
istics of pitting in wood and the effect of wall organisation on some 
wood properties. Understand the possible causes, development, 
and effects on end use of growth stresses. Describe the basic 
monomer, dimer and polymer structure of cellulose, hemicellulose, 
lignin and extractives in wood and their basic properties. Describe 
the location and source of anatomical, chemical and physical 
changes that occur with heartwood formation. Characterise the 
anatomical, chemical and physical properties of reaction wood as 
compared to normal wood. Recognise and name natural charac
teristics found in wood and wood products. Comprehend the 
meaning of a number of wood physical properties. 
Content Wood and bark stnicture, anatomy and ultrastructure. 
Macroscopic and microscopic features of wood. Tree growth, 
woody cell development and reaction wood. Identification meth
ods, measurement of wood properties. Wood chemistry, extractives, 
collapse. Natural characteristics and physical properties of wood. 
Assessment A 3-hour written examination at the end of the 
subject Practical tests may be given throughout the semester. 
Marks may also be given for assignments, projects and practical 
work. 

THIRD YEAR 

Compulsory Subjects 

200-356 CONSERVATION AND RECREATION 
MANAGEMENT 
Coordinator Dr M Burgman. 
Prerequisites: 200-214 Forest Ecology or equivalent 
Contact 18hours of lecmres and 18 hours of practicals over one 
semester. (Firstsemester) 
Aims: To become familiar with the fundamentals of wildlife 
management, natural population suney and assessment and the 
principles of site design and recreational management 
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Objectives: On completion ofthis subject, students should: be able 
to undertake population surveys of vertebrates and invertebrates; 
be familiar with vegetation su rvey and mapping; have developed an 
understanding of conservation status; have an understanding of 
visual resource assessment and interpretation; be able to design 
access and site facilities for recreational use of natural areas. 
Content Vertebrate population survey and assessment; plant 
survey methods and mapping; habitat assessment; wetlands and 
aquatic environments; urban habitats and feral and pest species; 
landscape planning, site design, visual resource assessment; inter
pretation methods and applications. 
Assessment In addition toa2-hourwTittene\aminationattheend 
of the subject, written tests and practical assignments may be given 
throughout the course. 
Note: This course may involve the use of animals in experiments. 
Students with genuine conscientious objections may be exempted 
by the Head of Department from those experiments involving 
animals if they so request in writing at least two weeks before 
commencement of the course. Students who are granted exemp
tion will be required to complete alternative specified laboratory 
coursework of an equivalent weighting. 

200-363 FIELD STUDIES 2 (FORESTRY COURSE) 
Coordinaton Associate Professor R Sands. 
Contact 20 field days and one excursion of up to 10 days. (All 
Year) 
Aims: To expose students to a wide range of issues and practices 
in forestry and land management. 
Objectives: On completion of this subject, students should: better 
appreciate the integrated nature of forestry and land management 
in Australia; be able to contrast and compare issues and practices; 
have basic skills including communication, conflict resolution, 
dealing with the media and personnel management 
Content 20 field days involving a range of field based activities 
which demonstrate the range of forestry and land management 
issues. These will be presented in an integrated and multi-discipli
nary manner. Some of these activities will be hands-on. In addition, 
basic instruction in skills including communication, conflict reso
lution, dealing with the media and personnel management will be 
given. An excursion of up to 10 days duration will examine the 
forestry and land management issues of regions too remote to be 
serviced by the field days. 
Assessment Attendance and participation in the field days and 
excursions. Submission of a report detailing the activities. The 
subject will be marked as pass or fad only. 

200-359 FIRE MANAGEMENT 
Coordinators: Professor IS Ferguson, Mr 1M Coulter (VSF & LM) 
Contact 36 hours of lectures and 36 hours of practical work. 
(Semester to be advised.) 
Objectives: On completion of this subject, students should have: 
a basic understanding of and competence in fire weather forecast
ing; an understanding of the principles of fire behaviours and ofthe 
bases of fire danger ratings; an understanding ofthe role and impact 
of fire in forested ecosystems; a knowiedge of fire law and of the 
piinciples of fire protection and skills in planning and selecting 
appropriate strategies for fire protection. 
Content Fire weather Forecasting Climatic zones; weather sys
tems; temperature moisture and wind effects. Weather forecasting, 
fire weather forecasting. Fire Behaviour Combustion processes 
and forest fuels. Effects of fuel, weather and topography on fire 
behaviour. Fire danger rating. Fire Ecology The effects of high and 
low intensity fires. Fire in forest management Fire Control Princi
ples of hazard reduction and suppression strategies. Fire law. Fire 

control objectives and cost-effective strategies. Logistic and opera
tions considerations. 
Assessment A 3-hour written examination at the end of thecourse 
(70 per cent), one written assignment of up to 2500 words and 
practical reports (30 per cent). 

200-352 FOREST INVENTORY 
Coordinaton Mr R D Spencer. 
Contact 36 hours oflectures and 36 hours of practical work over 
one semester, (first semester) 
Prerequisites: Biometry, Forest Mensuration, Forest Engineering 
and Surveying. 
Aim: To develop a practical understanding of theory and methods 
for designing and implementing multi-resource inventories using 
remote sensing and ground sampling techniques. 
Objectives: On completion of this subject, students should: under
stand the role of inventories in resources decision-making; be able 
to define inventory objectives to meet specified planning and 
management needs; understand the fundamentals of remote sens
ing and their application for evaluating and monitoring forest 
quantities and conditions; be able to plan and implement cost-
effective inventories using combinations of remote sensing and 
ground-survey methods; appreciate the importance of technologi
cal change on the processes of collection, analysis, and presenta
tion of resources information; understand and be able to use the 
critical path method for planning and managing inventory pro
grams; know how to apply relevant statistical sampling theories in 
ground and/or remote sensing inventories; be able to specify and 
design aerial photographic projects for forest interpretation and 
mapping; understand basic concepts of computerised geographic 
information systems and their roles in forest inventory; demon
strate confidence in applying inventory techniques under field 
conditions. 
Content Photogrammetry and digital remote sensing in forestry 
for quantitative and qualitative evaluations at local, regional and 
national levels. Data processing and classification for geographic 
information systems. Multi-stage, multi-phase and variable prob
ability sampling methods for forest inventories. Land evaluation. 
Principles of design and management of multi-resource invento
ries. 
Assessment One written examination (3 hours) at the end of the 
course. Smaller tests may be administered during die progress of 
the course. Marks will be given for assignments. The timetable and 
weighting for assessment components will be published at the start 
of the course. 
Prescribed texts: Lillesand T M and Kiefer R W Remote sensing 
and image interpretation, 1987, Wdey 2nd ed. Burrough P A 
Principles of Geographic Information Systems for Land Re
sources Assessment 1986 Clarendon Press. 

200-333 NATIVE FOREST SILVICULTURE 
Coordinaton Mr R Hateley. 
Contact 36 hours of lectures and 36 hours of practical work. 
(Firstsemester) 
Aims: Students should understand the principles, practices and 
consequences of silviculture of Australian native forests. 
Objectives: On completion ofthis subject, students should: have 
an appreciation of the range of sihicultural techniques available; 
understand the constraints placed on each by ecological and social 
factors; understand regeneration processes in Australian forests 
and woodlands; be able to plan and supervise silvicultural opera
tions involving regeneration and tending of a range of Australian 
forest types. 
Content The role of silviculture and its relationship to forest 
policy, internationally and within Australian states and territories. 
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Sources of regeneration, flowering and seed production, seedbed 
requirements, factors affecting seedling establishment and moni
toring of seedling regeneration. Regeneration biology of selected 
Australian forest types, and regeneration methods or silvicultural 
systems appropriate to them. Stand tending methods and their 
relevance to various Australian forest types. 
Assessment A 3-hour written examination at the end of the 
subject; assignments and reports on practical work may be re
quired. 

200-334 PLANTATION SILVICULTURE 
Coordinator Dr C J Weston. 
Contact 72 hours of lectures and field excursions (Second 
semester) 
Aims: Studenis should understand the principles and practice of 
growing trees in plantations. 
Objectives: On completion ofthis subject, students should: under
stand the factors associated with the propagation of plants for 
plantation programs; understand then process of species and site 
selection for a plantation program; understand the factors which 
limit productivity and how they can be ameliorated through site 
preparation, fertiliser addition, control of inter and intra specific 
competition; understand theprocessesof tree improvementthrough 
tree breeding programs; appreciate the changing political and 
environmental base of plantation programs both locally and over
seas; communicate ideas and research results in a cogent written 
fashion. 

Content Seed. Vegetative propagation. Nurseries. Plantation Silvi
culture, species, site selection, site preparation, transplanting, 
cultivation, weed control, fertilizing, thinning and pruning. Eucalypt 
plantations. An introduction to tree breeding. 
Assessment A 3-hour written exarnination at the end of the 
subject; assignments and reports on practical work may be re
quired. 

200-357 TIMBER MANAGEMENT AND HARVESTING 
Coordinators: Mr R D Spencer and Dr L J Bren. 
Contact 36 hours oflectures and 36 hours of practical work over 
one semester, (firstsemester) 
Prerequisites: Forest Mensuration, Forest Economics, Forest 
Engineering and Surveying (or equivalents). 
Aim: To develop understanding on concepts and methods for 
planning and implementing sustainable timber production in the 
context of multiple-resources management 
Objectives: On completion of this subject, students should: be 
aware of forest-use conflicts and methods for resolving them; 
understand concepts and methods for managingforests for sustain
able timber production; understand the notion of uncertainties and 
be familiar with different methods and criteria for evaluating 
alternative management regimes; be familiar with the basic meth
ods of timber harvesting; be competent in the preparation of simple 
forest management and harvesting plans; understand the role and 
basic methods for management information systems in decision
making. 
Content Principles of planning and administration in managing 
forests for timber. Wood-production in even-aged and uneven-
aged forests: growth and yield-prediction, site effects, density/ 
growth effects, systems for yield regulation, harvesting and control. 
Introduction to methods and use of computer modeling in deci
sion-support systems. Introduction to fundamental harvesting 
machines. Simple computation of productivity of machines. Amal
gamation of machines into complex iraterial-handling systems. Site 
requirements for different harvesting systems. Product measure
ment and control of flow of wood and money. Avoidance of 

fraudulent practices. Preparation of the harvesting plan including 
Code of Forest Practice requirements. 
Assessment One written examination (3 hours) at the end of the 
course. Smaller tests may be administered during the progress of 
the course. Marks will be given for assignments. 
Prescribed text Davis L S and Johnson K N Forest Management, 
1987 McGraw-Hill 3rded. 

200-359 WOOD SCIENCE 2 (1994 ONWARDS) 
Coordinator Dr E F Dougal. 
Contact 18 hours of lectures and 18 hours of practical work. 
(Semester to be advised.) 
Objectives: Students are expected to be able to: understand a 
number of physical and mechanical properties, their variation and 
sources of error associated with their measurement Write a 
technical report based on experimental data which meets a mini
mum standard in terms of presentation and content Describe the 
properties of the major commercial adhesives used in the timber 
industry, their interaction with the wood substrate and their use in 
major wood products. Understand some wood-moisture relation
ships, and the basic principles and mechanisms involved in timber 
drying, drying systems and schedules, equalization and recondi
tioning. Describe the agencies which attack timber, chemicals and 
methods used to treat timber with preservatives, the wood preser
vation industrvstnicture including health and safety issues. Identify 
the types, basic supply and basic demand of timber products in 
Austraha and Victoria Understand the sawmilling process, types of 
products produced and the timber grading system. Describe the 
basic manufacturing steps and industry structure for sohd and 
composite wood products and pulp and paper. Analyze, synthesize 
and evaluate information concerning wood and fibre properties, 
product properties, process and technology limitations, and basic 
market forces with regard to the use of forests for timber utilization. 
Content Some physical and mechanical properties of wood, 
wood-moisture relationships. Wood adhesives, drying, and pres
ervation. Sawmilling and timber grading. Sohd and composite 
wood products, pulp and paper, markets. Raw material require
ments, processing, properties and end uses. 
Assessment A 2-hour written examination at the end of the 
subject Practical tests may be given throughout the semester. 
Marks may also be given for assignments, projects and written 
reports on practical work. 

Elective Subjects 

200-360 BIOMETRY 2 (FORESTRY COURSE) 
Coordinators: Dr P Ades and Dr M Burgman. 
Prerequisites: 200-106 Biometry (Forestry Course) or equiva
lent 
Contact 18 hours of lectures and 18 hours of practicals over one 
semester. (Semester to be adiised) 
Aims: The object of this unit is to develop in students a familiarity 
with a number of approaches to experimental design and analysis 
of experimental data. 
Objectives: On completion of this subject students should be: 
capable of designing efficient experiments and of performing 
analyses common in forestry and agricultural research; able to 
distinguish between alternative statistical approaches, and to apply 
appropriate analyses for different experimental designs; able to 
cope with common problems such as missing data, and unbal
anced designs; famihar with standard numerical methods used in 
classification, ecology, systematics and GIS. 
Content Introduction to matrix algebra, including multiplication, 
eigenvectors and values, reducibihty, Multiple regression, ANOVA 
and ANCOVA; experimental design; classification and oixlination 
for ecology, systematics, vegetation mapping and GIS. 
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Assessment mad(Utiontoa3-hourwTittenexammationattheend 
of the subject, written tests and practical assignments each of up to 
2000 words may be given throughout the course. 

200-354 FOREST HARVESTING 
Coordinator. Dr LJ Bren. 
Contact 18 hours of lectures and 18 hours of practical work. 
(Secondsemester) 
Prerequisites: Forest Engineering and Surveying, Timber Man
agement and Harvesting (or equivalents). 
Aims: To develop a comprehensive knowledge of machines and 
techniques used in modem forest harvesting. 
Objectives: On completion of this subject, students should: be 
completely familiar with forest harvesting machines, systems, and 
conflicts; be aware of likely future developments of forest harvesting 
in the light of the current social view of the role of forests; be 
confident and competent in their selection of harvesting systems for 
specific areas; be able to compute the likely productivity of harvest
ing systems. 
Content Power systems for ground-based forest harvesting ma
chines including direct drive, hydrokinetic, and hydrostatic sys
tems. Comparison of motor-manual and manual systems with 
machine-based systems. Mapping of forest trafficability or accessi
bility to different machines. Likely changes in the future. Human 
performance factors in forest harvesting. Cable systems and basic 
layouts including simple and complex skyline systems. Graphical 
computation of load capacity and relation of this to topography. 
Role of trucking in forest harvesting. Management of transportation 
systems. Harvesting in agroforestry. Considerations of various 
factors in forest harvesting conflicts, and compatibility of harvesting 
with other values. 
Assessment A 2-hour examination at the end of the subject; a 
number of smaller tests will be administered; practical work as 
directed. 

200-361 HYDROLOGY AND CATCHMENT 
MANAGEMENT 
Coordinator Dr L J Bren. 
Prerequisites: 200-212 Forest Engineering and Surveying. 
Contact 18 hours of lectures and 18 hours of practical work. 
(Semester to be advised.) 
Aims: To give students a comprehensive knowledge ofthe relation 
behveen water and land use values. 
Objectives: On completion of this subject, students should: have 
a detailed understanding of the hy drologic cycle in the forest, and 
its impact on society, be familiar with the possible changes in water 
values that can be changed by forest management, and the costs and 
benefits of such change to society, be aware of the hydrologic, 
social, political, and economic factors involved in matters of 
catchment management 
Content The basic hy drologic cycle and an estimation of compo
nent flows. Role of surface and groundwater runoff, evaporation, 
and other hydrologic losses and their impact on forest streamflows. 
Cumulative hydrologic effects and relation behveen flows in small 
streams and flows in larger streams. Methods of hydrologic study 
including multiple catchment projects and other approaches. 
Impact of long-term climatic change on forest water values, includ
ing introduction to Hurst effect crossing theory, and fractional 
Brownian variation. Can climate change be defined? Deuuled case 
studies of one or more catchment management problems in South
eastern Australia Consideration of the technical, social, economic, 
and political aspects involved. 
Assessment One 2-hour exam at the end of the course. A number 
of smaller tests will be administered in the course of the subjecL 

Practical work as prescribed through the course. A weighting and 
timetable will be given at the start of the course. 

200-362 REMOTE SENSING 
Coordinator Mr R D Spencer. 
Prerequisite: Forest Inventory. 
Contact 18 hours of lectures and 18 hours of practical work. 
(Secondsemester) 
Aim: To develop higher level skills and understanding in the 
application of digital remotely sensed dataand geographic informa
tion systems (GIS) for natural resource inventories. 
Objectives: On completion of this subject, students should have: 
an enhanced knowledge of the principles of digital remote sensing 
and the characteristics of different sensors; the ability to specify 
requirements for remotely sensed digital data to meet specific 
inventory objectives; the abdity to interpret digital image data and 
perform simple image enhancement and classification procedures 
for evaluating land-cover and related resource characteristics; an 
understanding of the roles and methods for applying digital re
motely sensed data and geographic information systems in natural 
resource inventories. 
Content Thermal, microwave, and multispectral sensing; earth 
resources satellites; characteristics of digital image data; image 
registration and enhancement; supervised and unsupervised image 
classification; image interpretation; components and functions of 
geographic information systems; technical and managerial re
quirements for implementing digital remote sensing and geo
graphic information systems in natural-resource inventories. 
Assessment One 2-hour examination; written assignments and 
practical reports. The weighting of different assessment compo
nents will be notified at the commencement of the course. 
Prescribed texts: Aranoff S Geographic Information Systems: a 
managenientperspective 1989WDL Publications, Ottawa. Harrison 
BA and]uppJDL Introduction to image processing 1990 CSIRO 

FOURTH YEAR 

Compulsory Subjects 

200-443 FOREST ECONOMICS AND PLANNING 
Coordinator Professor IS Ferguson. 
Contact Equivalent to 36 hours of lectures and 36 hours of 
practical work. (Secondsemester) 
Objectives: On completion of this subject, students should: be 
familiar with the statutory requirements and basic principles of 
forest planning; be aware of the issues in forestry that can lead to 
conflict; understand and have skill in using, mathematical model-
lmgtechniquestfiatlravebeenapptiixltorô  
experience in preparing and presenting a balanced forest plan; be 
able to perform cost-benefit analyses, and have an understanding 
of welfare economics and the questions of efficiency and distribu
tion; be able to make forest management decisions on an economic 
basis; be familiar with methods for the economic valuation of non-
market goods. 

Content Brief review of investment theory in forestry efficiency in 
trade; public goods and externalities; principles of welfare eco
nomics; cost-benefit analyses; willingness to pay, travel cost and 
contingent valuation; risk and uncertainty; linear programming 
and other mathematical modelling techniques used in forest plan
ning; the forest planning process in the United States; the Victorian 
Timber Industry Strategy, forestplanningin Victoria; public partici
pation ; elements of a forest plan, and methodologies for preparing 
a forest plan; the role of the forester in the planning process. 
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Assessment: A 3-hour end-of-semester examination (60 per 
cent); a major assignment of up to 5000 words (30 per cent); up 
to four practical reports each of up to 1000 words (10 per cent). 
Prescribed texts: Davis L S and Johnson K N Forest Management 
3rd edition 1987 McGraw-Hill. Dykstra D P Mathematical Plan
ning for Natural Resource Management 1984 McGraw-Hill. 
Lipsey R G et al Positive economics for Australian Stuaents 2nd 
edition 1985 Weidenfield& Nicholson. 

200-442 FORESTRY WORK EXPERIENCE 
Coordinator. Mr R D Spencer. 
Contact: At least 16 weeks practical work in forestry throughout the 
BForSc course. 
Aim: Through practical experiences, to develop understanding on 
the roles and methods of forest scientists and resource manage
ment organisations. 
Objectives: On completion of this subject, students should: be able 
to describe and comment on major tasks performed within various 
forestry and related organisations; be able to define and discuss the 
roles of the professional forester in relation to those tasks in terms 
of their conception, design, implementation and administration; 
demonstrate an undersianding of the relevance of die tasks per
formed to the management objectives of the organisation and their 
interaction witli other resource values; be able to review critically 
the responsibilities and policies of different forestry organisations; 
demonstrate confidence in applying their forestry training and 
skills to new work challenges. 

Content The practical experience must be carried out with an 
organisation approved for the purpose by the Faculty. A list of 
approved organisations is available to all students. Students plan
ning to undertake work with an organisation not on this list should 
submitin writing the nahireof the workandits location forapproval 
by the 1 lead of the Forestry Section. A report of 1500-3000 words 
is required at the beginning of each annual assessment period 
covering the practical experience gained since the previous annual 
assessment. Each report should indicate, as far as possible, the 
responsibilities and policies of the organisation or instimte with 
which the practical experience was gained. The major tasks should 
be listed and comments and discussion should evaluate the task, its 
conception, its design, its relevance to the management objectives, 
its interaction with other resource values, etc. In brief, the report 
should show the candidate's appreciation ofthe professional basis 
of the tasks. Detaded guidelines on reports and further advice on 
practical work requirements are available from the Forestry Sec
tion. 

Assessment Reports must be submitted to the Forestry Section 
Office and will be marked to pass level. Degrees are not conferred 
until the practical experience requirement is satisfied. 

200-411 WOOD SCIENCE 2 (1994 ONLY) 
Coordinaton Dr E F Dougal. 
Contact 36 hours of lecmres and 36 hours of practical work. 
(firstsemester) 
Content Mechanical and chemical processing of wood and paper, 
raw material requirements, processes, adhesives and bonding, 
preservatives, quality control, products and properties, inventory 
control, waste disposal. Marketing of wood and paper products. 
Assessment A 3-hour written examination at the end of the 
subject Written exarninations and practical tests may be given 
throughout the subject Marks may also be given for assignments, 
projects and written reports on practical work 

Elective Subjects 

200-438 AGRICULTURAL SYSTEMS 
Coordinator. Professor D J Connor. 
Contact 36 hours of lecmres and 36 hours of practical work. 
(Firstsemester) 
Objectives: To introduce smdents other than those undertaking 
the BAgrSc course to agricuimral systems and the factors influenc
ing them. 
Content An overall view of the main components affecting agricui
mral systems including the effect of climate and soils on the 
distribution and productivity of crops and pastures, and the use of 
these plants in animal production. 
Assessment A written 3-hour examination at die end of the 
subject Up to two assignments each of up to 2500 words. 

200-441 AGROFORESTRY 
See entry under Bachelor of Agricuimral Science, page 15. 

200-430 COMMUNICATION AND SOCIAL PROCESSES 
(FORESTRY COURSE) 
Coordinators: Dr H S Hawkins and Mr J W Cary. 
Contact 36 hours of lecmres and 36 hours of practical work. 
(First semester) 
Aims: Smdents should be familiar with rural social processes in 
general, and agricuimral and forestry extension specifically, they 
should have developed skills in critical analysis of communication 
problems. 
Objectives: On completion of diis subject, smdents should be: 
aware of the important role of people in agricuimral and forestry 
systems; aware of special aspects of forestry extension, including 
education ofthe general public, and environmental issues which 
may lead to conflict behveen foresters and the public; able to 
understand the role of agricuimral and forestry extension as a 
process of information behveen research workers and farmers, 
and as a system for assisting farmers to make better decisions; 
familiarwith the role of government agencies, commercial firms 
and private consultants in the extension process; familiar wilh the 
theoretical background to farmer's use of extension, including the 
diffusion of innovations; able to complete simple analyses of 
communication problems using an appropriate model of human 
communication; able to plan simple extension strategies involving 
use of different media as well as face-to-face communication; aware 
of ethical issues related to extension practices. 
Content Australian rural society- changing demographic patterns 
ofthe m ral work force. Processes of social and community change. 
Extension as a process of guided change. The extension-research 
linkage. Extension methods and strategies. The role of government 
agencies in extension interests of the individual or the state. The role 
of commercial firms in promoting products and technology. Mar
keting processes. Methods for influencing farmers' behaviour. 
Extension ethics. Theoretical background to farmers' use of exten
sion - perception, communication, learning, decision making, 
adult education. The diffusion and adoption of innovations. Plan
ning extension programs and developing communication strate
gies. Evaluating effects of extension. Fanners' attimdes to tree 
growing in Australia and overseas. Interpretation of the forest to the 
general public. Industrial extension - forest products and con
sumer education. 

Assessment A 3-hour written examination at the end of the 
semester (60 per cent). One written assignment ( up to 3000 
words) (20 per cent); one project report (20 per cent). A pass 
reqmiesnotonryari overall mark of 50percentbutalsoaminimum 
markof45per centinthefinal written examination andaimnimum 
of 50 per cent for the project 

32 



Faculty of Agriculture and Forestry Forestry 

Prescribed text van den Ban A W and Hawkins H S Agricultural 
Extension 1st edition 1988 Longmans. 

606-311 COMMUNITY AND ECOSYSTEM ECOLOGY B 
See details under Faculty of Science. It should be noted that the 
prerequisite listed under the Faculty of Science entry does not apply 
to BForSc or BAgrSc students. 

200-446 CONSERVATION BIOLOGY (SUBJECT TO 
AVAILABILITY) 
Coordinator Dr M Burgman. 
Prerequisite: 200-214 Forest Ecology or equivalenL 
Contact 36 hours oflectures and 36 hours of practicaLs over one 
semester. 
Aims: To become familiar with the principles of conservation 
biology and the implementation of methods to conserve natural 
populations. 
Objectives: On completion of this subject, students should: have 
developed an understanding of the causes of population decline 
and extinction; understand the principles of population viability 
analysis; understand the principles of genetic conservation; be able 
to evaluate plans for population management and monitoring; be 
familiarwith the processes invoked in reserve design. 
Content Definition and evaluation of conservation status, risk, 
decline and time horizons. Biodiversity, estimating the number of 
species, rates of species loss, measures of diversity. Population 
viability and simulation modelling applications. Habitat fragmenta
tion, metapopulation dynamics, spatial structure, correlation, mi
gration. Taxonomy and genetic resources. Close order manage
ment, recovery plans, translocation, genetic management Ecosys
tem conservation and reserve design, species-area relationships, 
spatial patterns, GIS applications. Ecosystem reconstruction. Im
plementation of conservation plans, administrative structure, policy 
formulation, resource security, Flora and Fauna Guarantee. 
Assessment In addition to a3-hourwritten examination at theend 
ofthe subject written tests and practical assignments each of up to 
1000 words may be given throughout the course. 

200-440 FOREST GENETICS AND TREE BREEDING 
Coordinator: Dr P K Ades. 
Contact: 36 hours of lectures and 36 hours of practicals. (Semester 
to be advised.) 
Aims: Smdents shoidd be familiar with the basic principles and 
methodology of applied tree breeding programmes as w ell as be 
aware of the consequences of various forest management and 
regeneration practices on wild plant and animal populations. 
Objectives: On completion ofthis subject studentsare expected to: 
have acquired a basic understanding of population and quantitative 
genetic principles relevant to forest tree improvement, know of and 
be able to apply the methods used to modify economically impor
tant traits in forest tree species in breeding programs in Australia 
and elsewhere; understand the operational methods of producing 
genetically improved seed or vegetative propagules for plantations, 
as well as the advantages and limitations of these various methods; 
have measured a simple genetic field test analysed the data and 
estimated simple genetic parameters, and produced a written 
report of the results and conclusions; understand the principles of 
gene conservation, effective population size and population struc
mre as they affect the design and management of conservation 
areas; have critically analysed published information and written a 
paper reviewing a current topic in tree breeding or a related area 
Content Basic quantitative genetics; continuous variation, trunca
tion selection, heritability, gene effects, breedingvalues, variances, 
genotype by site interaction, genetic correlation. Methods, con
cepts and case smdies in tree breeding for increased yield and 

quality. Seed orchards, vegetative propagation and clonal forestry. 
Coancestry, covariance between relatives, estimation of heritability. 
Inbreeding and its management in breeding programs. Natural 
variation in trees, provenance testing. Genetic modification of 
reproductive systems in plants. Breeding for disease and insect 
resistance or tolerance. Direct and indirect selection, information 
from relatives, multi-traitselection, selection indices. Maintenance 
of variation in namral populations; drift, migration, differentiation 
behveen populations, models of population strucmre, effects of 
forestry practices. At least one field excursion to illustrate aspects 
of the lectures. 
Assessment: A 3-hour written examination at the end of the 
subject, one written assignment of up to 2500 words and short 
written problem sets. 

200-419 PARK AND CATCHMENT MANAGEMENT 
(1994 ONLY) 
Coordinators: Professor IS Ferguson and Dr L J Bren. 
Contact 36 hours of lecmres and 36 hours of practical work 
(some of which may be held in the field). (Secondsemester) 
Obj ectives: On completion ofthis subject, smdents should have an 
appreciation of the complexities of issues invoking park and 
catchment management, and some competence in preparing plans 
to meet the challenges of these issues. 
Content Parks National Parks: history and development of na
tional parks legislation and system s. National and state perspectives 
on policy relating to national parks. Planning for national parks. 
Role of advisory groups. Budgeting and resource allocation. Wil
derness use. Visitor control. Fuel, animal and weed control. Fauna 
and flora conservation. Urban Forests: the role of urban forests in 
protection, recreation, aesthetics and education. Planning and 
development of urban forests. Site rehabilitation and reclamation. 
Arboriculture - selection, care and cultivation of trees; diagnosis of 
disorders and treatments. Catchments Principles of water move
ment in forested catchments. Management of catchments for 
conservation of hydrologic and riparian values. 
Assessment A 3-hour written examination at the end of the 
subject Assignments and reports on practical work may be re
quired. 

200-444 PARKS AND RECREATION 
Coordinator Dr LJ Bren. 
Contact 36 hours lecmres and 36 hours practical work over one 
semester. (Semester to be advised.) 
Content Factors important to the management of parks. Tangible 
and intangible aims. Conflicts of values and the concept of "bal
ance". Role of legislation in the management of such areas. 
Difficulties in implementation of legislation in the field. Methods for 
protection of namral values from visitor pressure. Differing phi
losophies of management aims, and the translation of these to 
management practices. Conflict behveen priced and non-priced 
goods and services. Management of visitor areas and facilities. 
Assessment A 3-hour exarnination will be held at the end of the 
subject A number of smaller tests may be administered in the 
course of the subject Practical work as directed. A timetable and 
weighting for the assessment will be provided at the start of the 
subject 

200-423 PROJECT IN FOREST SCIENCE 1 
Coordinators: Associate Professor R Sands and Dr E F Dougal. 
Contact Equivalent to 36 hours of lecmres and 36 hours of 
practical work. (Semester 1 or2.) 
Aims: To research a specific topic and to leam research techniques 
in the process. 
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Objectives: On completion ofthis subject, students should be able 
to: search the literature; design a project; analyse the results; 
communicate the results; obtain detailed knowledge on a topic. 
Content A supervised research project, on any topic for which 
supervision by a lecturer in the Forest Science course can be 
arranged. The project comprises a review of the literature, a 
research task and the preparation of a report on the task. A quota 
will be imposed. 
Assessment A written report of approximately 5000 words and a 
seminar given by the student 

200-445 PROJECT IN FOREST SCIENCE 2 
Coordinators: Associate Professor R Sands and Dr E F. Dougal. 
Contact Equivalent to 72 hours of lectures and 72 hours of 
practicals. (Semesters 1 and2.) 
Aims: To research a specific topic and to leam research techniques 
in the process. 
Objectives: On completion of diis subject, students should be able 
to: search the literature, design a project, analyse the results, 
communicate the results, obtain detailed knowledge on a topic. 
Content A supervised project on any topic for which supervision 
by a lecturer in the Forest Science course can be arranged. The 
subject will be carried over two semesters and enrolment will be 
subject to a quota. 
Assessment A written report of less than 10000 words and a 
serninar given by the student 

200-401 SOIL MANAGEMENT AND CONSERVATION 
See entry under Bachelor of Agricultural Science, page 18. 

200-415 WOOD SCIENCE 3 
Coordinator: Dr E F Dougal. 
Contact 36 hours of lectures and 36 hours of practical work. 
(Secondsemester) 
Objectives: Students are expected to be able to: comprehend 
information regarding variability of wood structure, ultrastructure, 
chemical composition and physical properties within a tree; com
prehend information regarding variability of wood properties 
among trees of the same species and variability between species; 
critically review information regarding the genetic, silvicultural and 
environmental factors influencing tree development and wood 
properties as related to end use; comprehend and critically analyse 
information related to a number of selected topics in wood science. 
Content Wood growth-quality relationships. Genetic, silvicultural 
and environmental factors influencing tree development and wood 
properties as related to end use. Selected topics in wood science. 
Assessment A 3-hour written examination at the end of the 
subject. Practical tests may be given throughout the semester. 
Marks may also be given for assignments (up to 5000 words), and 
written reports (up to 1000 words each) on practical work 
sessions. 
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