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SUMMARY

Changes and reforms in professional forestry education in India are
necessary in order to achieve the ambitious target of rehabilitation
of 5 million hectares of land per year, while maintaining the manage-
ment of current forest resources. The existing educational facilities
are both inadequate and not commensurate with the changing needs.
Hatch (1985) has estimated that over 900 new foresters must be
recruited annually between now and 1990 to meet the requirements. The
Government of India is now making efforts to bring about major changes
in the field of professional forestry education. An important step in
that direction is the development of undergraduate degree programmes
in forestry in selected Agricultural Universities.

In the 1long term it will probably be desirable that each State in
India should develop a B.Sc. (Forestry) degree programme in an Agri-
cultural University, extending it further to post-graduate degree
programmes later. Sufficient care must be exercised in formulating
the course curricula for such degree programmes. The course curricula
should have a proper blend of subjects in forestry, agricultural and

social sciences, An effort has been made to formulate a model for a
four-year degree programme of Bachelor of Science (Forestry), and the

outlines are given in Appendix I. All the B.Sc. (Forestry) graduates
should undergo probationary internship of at least six months.

At present all recruits to the Indian Forest Service (IFS) and to
State Forest Services have to undergo an extended period of pre-
service training in forestry at the Forest Research Institute and
Colleges, Dehra Dun, or at one of the State Forest Service Colleges.
[f the strategy and curriculum proposed here were accepted, there

would not then be a need for pre-service training in forestry.
However, the forestry graduates recruited for the IFS, may be given

four months' administrative training.
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1. EXISTING FACILITIES

The Forest Research Institute (FRI) and Colleges, Dehra Dun, undertake
the education and training of the officers for the Indian Forest
Service (IFS), selections for which are made by the Union Public
Service Commission (UPSC). The course is for two years and is
followed by a four-month foundation training course at the National
Academy of Administration at Mussoorie.

Selection for the State Forest Services (SFS) is done by respective
State Public Service commissions. The two-year courses are given at
one of the SFS colleges which are located at Dehra Dun, Coimbatore and
Burnihat. A1l these colleges are run by the Central Government.

Rangers are selected by the States, and attend a two-year training
course at one of the ten rangers' colleges, of which four are regional
(Tocated at Dehra Dun, Coimbatore, Kurseong and Chandrapur) and six
are State institutions.

Deputy rangers/foresters and forest guards are selected and trained at
State-run schools in vernacular languages. For example, in Karnataka,
there is one foresters' training school at Dandeli and three schools,
one each at Kushalnagar, Kirwatti and Bidar for training forest
guards. Training is imparted by the officers of the Forest Department.

The annual training capacity is presently for about 100 IFS officers,
175 SFS officers and 675 rangers. The FRI and the Forest Colleges
offer refresher courses for IFS, SFS and Rangers in addition to pre-

service training.

The present structure of pre-service training is given below.

Category Length of Minimum Location
training entry level
Forest guard 3-6 months High School State
Forester 1 year Intermediate State
(Science}
Ranger 2 years* Intermediate 10 ranger colleges
State Forest 2 years Graduate Dehra Dun, Coimbatore
Officer and Burnihat
IFS Officer 2 years Graduate Dehra Dun
Post Graduate Various Graduate and Dehra Dun,**
Forestry State Agricultural
Department Universities

*  Temporarily reduced to one year to increase output.
** Diploma level awarded by Dehra Dun. M.Sc. or Ph.D. students are
offered graduate fellowships at Dehra Dun.



Following the recommendation of the National Commission on Agriculture
(1976), some State Agricultural Universities have set up Departments
of Forestry for teaching, research and extension in farm forestry.
Ten Agricultural Universities offer Forestry courses, either as
electives or as an integral part of agricultural and related degrees.
Garhwal University (UP), a non-agricultural University, also offers a
forestry qualification. Of the Agricultural Universities at least two
now offer full degrees in forestry. Contrasting models of development
in forestry training and education are offered by the Department of
Forestry, University of Himachal Pradesh, Solan Campus; and the
Faculty of Forestry, Birsa Agricultural University, Ranchi, Bihar.
The first offers a two-year M.Sc. course in forest genetics, and also
provides forestry courses for agricultural students. The second
offers a B.Sc. in Forestry based on a three-year programme of
lectures, practicals and field work, of which the first two years
constitute the diploma course for rangers.



2. PROBLEMS AND CONSTRAINTS

Even with the right political will and the necessary allocation of
funds, implementing a large-scale reforestation campaign (for both
improving wood production and for rehabilitating degraded lands) is a
complex and difficult process. Inadequacies in manpower supply,
educational and training facilities will remain a pervasive constraint
to forestry development in India, both for new plantations and for the
management of existing resources. Hatch (1985) has estimated that
over 900 new foresters must be recruited annually between now and 1990
to meet the requirements. It will be difficult for the major changes
in forestry that are now recognised and being implemented to become
operationally effective without corresponding changes and reforms in
education.

Due to the Government ownership of most of the forests, forest educa-
tion and training have been confined to the limited personnel of the
forest departments. The National Commission on Agriculture (1976)
identified two vital lacunae in the field of forest education: (1)
The wuniversities are not yet involved in forest education. (2) A
close institutional link between research workers and teachers does
not exist.

FAO (1977) stated:

"Forestry training is given at a variety of institutions,
often by people with Tittle or no teaching experience or
training in teaching procedures, and who do not see teaching
as providing a long-temm career with an appropriate promo-
tion ladder. While some teaching staff are dedicated and
highly motivated, many are frustrated by the apparently
insurmountable problems associated with too few teaching
staff because of failure to fill all approved posts, and
over-burdened with administration, due to lack of adminis-
trative support, inadequate facilities, isolation, inability
to introduce changes into outdated courses, lack of consul-
tation between the teaching staff of different institutions,
and family settlement problems arising from the temporary
nature of employment."

The same situation exists today.



3. PROPOSED STRATEGY

For a vast country like India, not only are there few existing insti-
tutions offering training facilities in forestry, but also the type of
training offered is not commensurate with the present and future needs
of forestry. Therefore, there is an urgent need to expand and reform
forestry education.,

The forestry profession has already undergone an evolution from one
predominantly based on the biological sciences to one oriented to the
management of production. The forester must now become, in addition,
a manager of socio-economic systems, and be sufficiently conversant
with agriculture and livestock husbandry to be able to relate them to
the broader needs of rural development. Education, training and
preparation for this broadened profession have to be rather different
from the conventional patterns. Besides the biology of trees, the
ecology and management of forests and the uses of forest products, the
students need to learn enough about agriculture, livestock husbandry,
economics and the social sciences to have some insight into the 1life
of forest dwellers and farming communities, and enough about the
theory and techniques of communication to make imaginative use of all
the means of informing, persuading and involving people.

The need for a complete overhaul of the forestry education system in
the country has been felt in some of the highest quarters concerned
with the future of forestry and forest resources. It has also been
felt that in modernising forestry education, Agricultural Universities
will have to play an important role. They could provide the necessary
organisation, field and laboratory facilities, and essential inputs of
forestry-related disciplines such as Soil Science, Agronomy, Botany,
Entomology, Pathology, Economics and so on. With these facilities and
with the active cooperation and support of the Forest Departments, the
Agricultural Universities would be able to turn out the type of
forester which India needs for the future to man the Government Forest
Services, to become experts in related resources fields, forest
scientists and forest extension workers.

The National Commission on Agriculture (1976) recommended the
introduction of teaching 1in forest science in the Agricultural
Universities. The World Bank, U.S.A.I.D. and the 0.D.A. (U.K.) in a
report on "India: Forestry education, training, research and exten-
sion Sub-Sector Review" in 1983 have recommended that, initially, at
least five of the Agricultural Universities should be encouraged to
develop the capability for awarding B.Sc. level forestry degrees.
Gordon (1984) suggested that the University of Agricultural Sciences,
Bangalore, should immediately start a major in Farm forestry for B.Sc.
(Agriculture ) Students. Agroforestry should be central to forestry
curricula in India and the desired products of the agroforestry
curricula are people who can identify problems, solve them for
specific clients, and transfer solutions to clients while assisting
them in implementation (Bentley, 1985).

A professional Forestry College with its formal education for under-
graduates and postgraduates, its research and extension activities and



special programmes of continuing education for professional foresters
is an essential feature of forestry development. Most States in India
could well justify the establishment of a B.Sc. (Forestry) degree
programme in an Agricultural University, extending it further to post-
graduate degree programmes at a future time when better research
facilities are built up and suitable persons to conduct research
become available. The number of students admitted annually should be
limited to around 25. The course curriculum and the tentative course
outlines given in Appendix I may be considered a model.

The new B.Sc. (Forestry) graduates may be directly recruited without
any pre-service training to the State Forest Departments. One of the
greatest advantages of this would be that the graduates will have been
exposed to the agroclimatic and socioeconomic conditions of the region
in which they will be working at a future date. Direct recruitment of
professional graduates without pre-service training to most other
Government Departments 1like Health, Engineering, Agriculture, is
currently practiced. There 1is no reason why the same cannot be
followed in the Forestry Department.

It would also not be necessary to give pre-service training in
forestry to the B.Sc. (Forestry) graduates recruited for the Indian
Forest Service. If such training is still retained as mandatory, it
would duplicate at least part of the efforts, it would seriously limit
the number of personnel trained and it would be subjected to the same
existing constraints. However, they may be given a four-month founda-
tion training course at the National Academy of Administration at
Mussoorie or at any other suitable institute.
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APPENDIX I

Proposed course curriculum for B.Sc. (Forestry) degree programme,

The course curriculum for B.Sc. (Forestry) degree programme has been
formulated keeping in mind the basic framework of other professional
degrees like Agriculture, Veterinary, Fisheries, Rural Home Science,
Agricultural Co-operation and Marketing, Dairy Science and Sericulture
offered at the University of Agricultural Sciences, Bangalore, and at
other Agricultural Universities in India. The course curriculum and
the course outlines would particularly suit the Agricultural
Universities where the Trimester System of education is followed.

The proposed degree programme in Forestry is of four years' duration,
with a total of 192 credit hours. In each year, there are three
trimesters each of 14 weeks' duration. A course with 2+1 credit hours
will have two theory classes, each of one hour duration and one
practical class of three hours' duration (in the field or in the
laboratory) per week. The list of courses suggested and broad course
outlines are given in the following pages.

In the fourth year there are opportunities to specialise in different
disciplines. Initially, the following major fields of specialisation
may be offered and the students should be given an opportunity to
specialise in the discipline of their choice.

Silviculture

Forest soils

Forest mensuration

Forest botany and taxonomy
Forest genetics and tree breeding
Tree physiology

Forest ecology

Forest entomology

Forest pathology

Wood science

Wildlife management

12. Forest economics

13, Social forestry

14, Agroforestry
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However, the course outlines for these major fields of specialisation
are not included in this report.



I year

I Trimester

credit hours

Botany

Zoology

Organic chemistry

Mathematics

Psychology

Economics

National cadet corps
(N.C.C.)/Physical
education

Total

II Trimester

Biochemistry
Geology and soils
Sociology
Tree physiology
Forest botany
English: language
laboratory
N.C.C./Physical
education

Total

III Trimester

Meteorology & hydrology

Microbiology
Horticulture - 1

Soil science
Principles of crop
production

English: scientific &
technical language
N.C.C./Physical
education

Total

2+1
2+1
2+1
2+1
141
240
0+1

17

2+1
2+1
2+0
2+1
2+2
0+1

0+1

17

2+1
2+1
2+1
2+1
240

1+1
0+1

17

Il year

I Trimester

credit hours

Forest economics

Silviculture - I: ecological
basis

Forest engineering

Forest soils

Horticulture - II

Crop production

Total

II Trimester

Silviculture - II: practices
Forest ecology

Forest surveying

Agronomy

Microbiology of forest soils
Soil and water management

Total

III Trimester

Silviculture - III: important
species and systems

Forest entomology

Harvesting

Forest utilisation

Anatomy & properties of wood

Wood science and technology

Total

10

2+1
2+1

2+1
2+1
2+1
0+1

16

2+1
2+1
2+1
2+1
1+1
2+1

17

2+1

2+1
2+1
2+1
2+1
2+1

18



III year

I Trimester

credit hours

Forest genetics
Economic entomology
Forest mensuration
Statistical methods
Watershed management
Forest production - I
Study tour - I

Total

II Trimester

Tree breeding

Forest pathology

Photo interpretation &
remote sensing

Forest inventory &

yield prediction

Livestock husbandry

Forest production - II

Total

IIT Trimester

Forest seed technology
Forest protection
Forest industries

Wildlife & range
management

Ergonomics
Arboriculture

Cropping scheme and
crop planning

Total

2+1
1+1
2+1
2+1
2+1
0+1
0+1

16

2+1
2+1
2+1

1+2
2+1
0+1

16

2+1
2+1
2+1
2+1

1+0

1+0
1+1

16

IV year

I Trimester

credit hours

Landscaping, national parks &
Forest recreation
Environmental forestry

Forest planning

Forest management

Management plan

Work study

Study tour - II

Total

II Trimester

Agroforestry

Computers in forestry

Forest policy and law

Forest research methods - 1
Major field of specialisation
Forest stay

Total

IIT Trimester

Forest extension

Social forestry

Forest research methods - II
Major field of specialisation
Philosophy and professional
ethics

Global forestry

Tribal ethnology

Total

Grand Total

11

2+1

2+0
2+0
2+0
142
1+0
0+1

14

2+1
2+1
240
1+1
2+1
0+1

14

2+1
2+1
0+1
2+1
1+0

2+0
140

14
192



I YEAR I TRIMESTER
Botany (Credit hours 2+1)

Morphology, anatomy, and development of plants. The relations of

structure with vegetative and reproductive function. Principles and
methods of taxonomy. Physiology: photosynthesis, respiration, nutri-
tion, water relations, and growth. Stimulus and response.

Zoology (Credit hours 2+1)

Elementary principles of zoology. Animal biology, animal groups,
animal behaviour, comparative physiology, comparative neurobiology,
structural molecular biology, cell and developmental biology, animal
ecology.

Organic chemistry (Credit hours 2+1)

A study of the general characteristics of the following classes of
compounds:  Alkanes, alkenes, alkyl halides, hydroxy compounds, amino
compounds, oxo-compounds. Fatty acids and their derivatives, arenes
and derivatives, heterocyclic compounds; poly functional compounds:
Bifunctional and trifunctional compounds, carbohydrates, peptides and
proteins. Configuration, confirmation and optical activity.

Mathematics (Credit hours 2+1)
Algebra, trigonometry and geometry, elementary theory of differen-
tials, integrals, derivatives, power series, complex numbers, dif-
ferential equations, limits, and some of their applications.
Psychology (Credit hours 1+1)
Behaviour, motive and emotions, perception, Tlearning and memory,
thinking, human abilities, personality, social behaviour.

Economics (Credit hours 2+0)
Basic economic theory, contemporary economic dinstitutions and
problems; the theory of production, demand, supply, and employment;
the role of money and the banking system; monetary and fiscal policy;

price determination; the role of competition; international trade and
finance. Investment and development. Cooperatives.

12



National cadet corps (N.C.C.) - I (Credit hour 0+1)

Organisation. Drill without and with arms, cane drill, rifle,
bayonet, map-reading, section leading, field craft, smartness and
turnout. One annual training camp is compulsory for the year.

OR
Physical education - I (Credit hour 0+1)
Foundation of physical education, physiological, sociological and
psychological; Tournaments and competitions, construction and laying
out of the track and field and playground events. Rules of various
games. General conditioning compulsory on all days.

Games: Football, Basketball, Kabaddi, Badminton (shuttle and ball).

13



I YEAR Il TRIMESTER

Biochemistry (Credit hours 2+1)

Biochemistry in relation to the structure, metabolism, growth, and
heredity of plants and animals. Enzymology; the chemistry and
biogenesis of wood cellulose, hemicelluloses, 1lignin, exudates,
extractives etc., including species differences. Energy feedstock.

Geology and soils (Credit hours 2+1)

Physical geology, mineralogy, petrology, palaeontology, stratigraphy
and structural geology with some aspects of geophysics. Soil forma-
tion, constitution and classification.

Sociology (Credit hours 2+0)

Sociological theory; Modern social institutions; Rural, industrial and
political sociology; Social group, social control, social change and
development.

Tree physiology (Credit hours 2+1)

Form and 1life of forest trees; growth and development, movement,
structure, physiological functions and processes in trees, reproduc-
tion of trees. Water, 1light and food relations, ageing and abscis-
sion. Chemical composition of the plant, absorption and conduction of
water and mineral salts, root pressure; transpiration; ascent of sap;
photosynthesis, translocation, storage and assimilation; respiration,
fermentation: Responses of woody plants to environmental stress:
Role of plant growth substances, growth analysis.

Forest botany (Credit hours 2+2)
Developmental morphology and anatomy of trees; Taxonomy; A systematic
study of tree and shrub families, genera and species with emphasis on
identification of species. Students need to make a labelled collec-
tion of woody plants. Ecology of flowering plants: vegetation types
and experimental methods; physiology and genetics of habitat and
distribution.

English: language laboratory (Credit hour 0+1)

Spoken English, group discussion and public speaking.

14



National cadet corps (N.C.C.) - II (Credit hour 0+1)

Drill without and with arms, cane drill, rifle, bayonet, map-reading,
section leading, patrolling, platoon tactics.

OR
Physical education - II (Credit hour 0+1)
Rules of sports events, recreation and agencies promoting recreation.

Various types of recreational activities. General conditioning com-
pulsory on all days. Games: cricket, volleyball; gymnastics.

15



I YEAR IIT TRIMESTER

Meteorology and hydrology (Credit Hours 2+1)

Weather and climate, composition and structure of atmosphere, insola-
tionsair temperature, variation and measurement and energy transforma-
tion.  Atmospheric pressure and winds - cyclones, depressions and
anticyclones. Atmospheric moisture, relative humidity, evaporation,
condensation, precipitation and seasonal changes in them., Water
resources, hydrologic cycle. Monsoon phenomenon; clouds and their
classification. Cyclic and quasi-periodic phenomena. Meteorological
instruments and measurement of weather parameters. Weather data-
analysis and interpretations - weather forecasting and interpretations
of synoptic charts. Agro-climatic classification.

Microbiology (Credit hours 2+1)

Mycology, bacteriology and virology: Structure, life cycles, mating
systems and physiology of fungi, bacteria and viruses, their interac-
tions with other organisms: disease and symbiosis.

Horticulture - 1 (Credit hours 2+1)

Phases of growth, growth and fruiting habits. Principles and methods
of training and pruning horticultural plants. Fruitfulness, picking,
grading, packing and transport of flowers, fruits and vegetables.
Plant propagation: sexual propagation, apomixis, polyembryony, fruit
and seed development; Asexual propagation by cutting, budding, graft-
ing, layering of specialized structures; micro-propagation, embryo and
tissue culture, commercial propagation methods for important crops.
Establishing the orchard and management practices.

Soil science (Credit hours 2+1)

Soil properties, chemical and physical processes in soil as they
affect root development and function, and the availability of water
and nutrients. The rhizosphere. Soil organic matter. Plant
nutrients and their effect on plant growth. Source, classification
and effects of organic manures and fertilizers on soil and crop
growth.

Principles of crop production (Credit hours 2+0)
History and development of agriculture. Factors of plant growth.

Soil and water management, and weed control in relation to crop
production., Economics of crop production.

16



"English: scientific and technical language (Credit hours 1+1)

Scientific and technical writing and the technique of indirect narra-
tion. Passive form, use of articles and punctuation in technical
literature. Tense forms, sequence of items of the nominal group in
english, distinct characteristics of qualitative and quantitative
adjectives. Skill in composition.

National cadet corps (N.C.C.) - III (Credit hour 0+1)

Drill without and with arms. Rifle, patrolling, platoon tactics,
outdoor exercise.

OR

Physical education - III (Credit hour 0+1)

Recreation facilities, personnel and supervision, schedule, camp
activities, organisation of rural recreation, constructive activities
and productive reaction. General conditioning compulsory on all days.

Games: Hockey, kho-kho; Track and field events.

17
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