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Editor's Note 

In order to broaden the regular channel of communication 
between its members and to serve as a meaningful vehicle for the 
dissemination of information and the exchange of ideas and 
experiences, the IUBS newsletter has been improved and expanded 
to create Biology International. 

Biology International will reflect the current trends of biologi- 
cal research and show how the knowledge in biological sciences 
can help provide human needs, especially in such areas as 
Education, Health, Nutrition, Food, Land Management and the 
resolution of Environmental problems. 

In this regard, Biology International will be an important link 
between the Union and the specialized agencies of the United 
Nations system, particularly with UNESCO, with which IUBS 
intends to maintain a close cooperation, mainly in the fields of the 
Man and the Biosphere Programme, the development of the 
International Biological Network and of the Science and Techno- 
logy Education Division. 

We invite al1 Union members to contribute to Biology Inter- 
national with short and informative feature articles and points of 
view, on such topics as Recombinant DNA, Biotechnology, ap- 
propriate biological science programs for developing countries 
as well as indications and advice which could help the Union 
interact with governmental and non-governmental organizations 
to promote IUBS stated objectives. 



Ecology in Practice : 
Plans for an Ïnternational Scientific 

Confer ence 
by Prof. Francesco DI CASTRI, 

Director, Division of Ecological Sciences - UNESCO 

For a number of years, biologists and specia- 
lists from other environmental sciences have 
been searching for new ways of harnessing their 
skills to the needs of economic development. In 
considering the links between scientific endea- 
vour and natural resources development, there 
has been consensus about the need to pass 
beyond sterile abstractions and to test out new 
approaches within concrete field situations. The 
Man and Biosphere (MAB) Programme of 
Unesco represents one framework for such 
testing. 

The MAB Programme was launched by 
Unesco in 1971. It grew out of the experience 
of the lnternational Biological Programme, and 
as such has its roots in the biological and 
environmental sciences. The main aim of the 
Programme is to provide the scientific know- 
ledge and trained personnel needed to ma- 
nage natural resources in a rational and sustai- 
ned manner. Thus, MAB is studying not only the 
impact of man on the environment, but also the 
repercussions of environmental modifications 
on man. 

It is based on 14 international themes of 
research. It stresses the need for problem- 
oriented research to meet the need of planners 
and managers and for interdisciplinary ap- 
proaches to address complex problems of re- 
source management. 

The MAB Programme is built on national 
priorities and initiatives, within broad interna- 
tional frameworks for scientific cooperation. 
MAB operates through National Cornmittees 
which, in mid-1980, have been established in 
95 countries. Over 900 field projects are under- 
way in 74 countries, with some 10.000 participa- 

ting scientists. These projects focus on concrete 
problems of resource management and involve 
both the natural and social sciences. They Vary 
in complexity and duration. Among them are a 
number of "pilot projects" which have regional 
and international significance. Examples of the 
types of problems being studied within MAB 
pilot projects are : 
- migration of people from the highlands for 

the settlement and use of lowlands in the 
tropics. 

- confrontation of pastoral and agricultural 
practices in the arid zones. 

- conflicting interests of tourism, industry and 
traditional agriculture and forestry in moun- 
tain or coastal areas. 

- interaction between cities, considered as 
ecological systems, and their surrounding 
environments. 

The MAB Programme has passed through a 
number of phases since its lauching in 1971, 
evolving from the initial phases of definition of 
objectives, scope and general content, through 
planning at national and regional levels to the 
firm implantation of field activities in countries. 
Attempts have been made to build in evaluation 
as an integral part of MAB activities, at al1 levels 
of the Programme. As part of this continuous 
process of evaluation, an lnternational Scientific 
Conference and Exhibition is being organized 
under the general theme "Ecology in practice : 
establishing a scientific basis for land mana- 
gement". The Conference-Exhibition will take 
place at Unesco Headquarters, Paris, from 
27 October to 3 November 1981, under the joint 
sponsorship of Unesco and the lnternational 
Council of Scientific Unions (ICSU). A three- 
day session of the lnternational Coordinating 
Council of MAB will follow frorn 4 to 6 Novem- 
ber 1981. These three events will mark ten years 
of the MAB Programme. 



The combined Conference, Exhibition and 
Council session have three main objectives. 
First, to provide an in-depth review and evalua- 
tion of some critical land management pro- 
blems, and to assess the contribution of MAB in 
providing a scientific basis for tackling such 
problems. Second, to identify the principal 
problems concerning manenvironment rela- 
tions for the 1980's and examine how the MAB 
Programme can best address these problems. 
Third, to consider possible modifications within 
MAB in light of past experience and future 
needs. 

In so doing, more far-reaching questions will 
also be examined, such as : Has ecological 
research during the last ten years been suffi- 
ciently problem-oriented ? Have research results 
been presented in a form which can be unders- 
tood and used by decision-makers ? Have 
ecologists fulfilled their responsibility to help 
the general public to better understand environ- 
mental problems ? What are the most effec- 
tive means to bring about international coopera- 
tion in the ecological sciences ? 

The Conference will focus on concrete field 
activities where an attempt has been made to 
conduct ecological research which responds to 
development needs. The Conference will avoid 
generalized discussion of theory or strategies 
which have not been backed by practical expe- 
rience. Examples will be drawn mainly from 
MAB, but other case studies or projects not 
formally part of the Programme may also be 
included. 

The Conference will be based on invited 
papers which will analyze some of the technical 
outputs of specific projects or groups of pro- 
jects. Shortcomings as well as accomplishments 
will be highlighted. There will also be an oppor- 
tunity for contributed papers. 

The Conference will be organized in plenary 
sessions on a -number of main themes and 
subthemes. There will be ample time for dis- 
cussions and questions. Also envisaged are 
concurrent sessions on particular MAB project 
areas (arid lands, tropical forests and savanna, 
aquatic and coastal systems, etc.), open forums 
or panel discussions on such topics as " Criteria 
for the evaluation of research ", poster lectures, 
and briefing sessions for journalists. A provi- 
sional programme for the Conference is atta- 
ched. Volumes of proceedings are planned. 

An Exhibition on MAB field activities will 
complement the discussions of the Conference 
in a visually stimulating, experimental way. It 
will consist mainly of information materials 
prepared by MAB groups at the national level 
with emphasis on specific field projects. The 

kinds of materials envisaged for .the Exhibition 
include not only technical reports, maps and 
other graphics, but also audio-visual program- 
mes and other information materials which 
summarize MAB results in a form which can be 
understood and used by planners, teachers and 
other non-specialist groups. Other exhibits will 
focus on particular methods, approaches and 
techniques. Some will illustrate ways and means 
for the handling and communication of informa- 
tion, and will include a demonstration of the 
MAB Information System, with a small compu- 
ter enabling individuals to search for particular 
categories of information. Others will focus on 
methods for land assessment. Once the Confe- 
rence-Exhibition is over, a roving exhibit will be 
prepared. 

As mentioned above, the Conference is being 
organized jointly by Unesco and ICSU, with the 
International Union of Biological Sciences 
(IUBS) playing a key role in the planning of the 
Conference and in mobilizing the participation of 
the international biological community. The 
Steering Committee for the Conference compri- 
ses the Chairman and the Secretary of the 
MAB Council and the Executive Secretary of 
ICSU. In addition, an lnternational Organizing 
Committee is being set up. This will include the 
three members of the Steering Committee, plus 
about seven other persons broadly representa- 
tive of the professional and regional groups 
which, it is hoped, will take part in the Confe- 
rence. 

Participants in the Conference will be specia- 
lists from a variety of disciplines of both the 
natural and social sciences, ecologists, biolo- 
gists, foresters, agronomists, geographers, 
economists, etc. It is expected that policy- 
makers and decision-makers, as well as scienti- 
fic j~urnalists, will also be present. Those atten- 
ding the Conference need not necessarily have 
been previously involved in the MAB Pro- 
gramme. 

The Conference is designated to provide a 
forum for scientists and planners to discuss the 
contribution of ecological approaches to a se- 
lection of critical land use problems focusing on 
concrete examples. It will provide for an evalua- 
tion of past and ongoing activities within MAB, 
of shortcomings as well as successes. The 
Conference will also identify priority problems 
for the 1980's. One of the anticipated outputs of 
the Conference will be recommendations for 
shaping the future direction of MAB. As such, 
the Conference is an opportunity for the interna- 
tional scientific community to influence the 
evolution of MAB, so that the Programme may 
respond to the changing organization of science 
in different countries and to new priorities for 
research and international cooperation. 



Establishing a scientific basis for land management 
Paris, 27 October - 3 November 1981 

Opening session 

Theme 1 

Review and 
evaluation paper 

Case studies 

Selected problems 

Poster session 

Theme 2 

Review and 
evaluation paper 

Case studies 

Selected problem 

Open forum - 
general discussion 
on Themes 1 and 2 

TENTATIVE PROGRAM ME 

TUESDA Y 27 OCTOBER 

Welcoming addresses. 

The search f o r  sustained product ion systems i n  t h e  humid  tropics. 

Land management strategies in the humid tropics, and the role of MAB therein. 

Large-scale land development and conservation in the Tai forest region of the lvory 
Coast. 
The East Kalimantan project, lndonesia : the effects of logging, transmigration and 
other human activities on tropical forest ecosystems. 
Nutrient retention mechanisms, tropical forests and the San Carlos pilot project, 
Venezuela. 

Priorities in tropical biology. 
Ecologically-sound development in the tropical regions. 

WEDNESDAY 28 OCTOBER 

Scienti f ic basis f o r  t h e  management o f  grazing lands. 

Management strategies in grazing lands and the role of MAB therein. 

Diversifying production systems in semi-arid and arid lands of northern Kenya. 
Problems of land use and resource management in mountain regions of Chile. 
Modern techniques for determination of carrying capacity on rendeer range : practi- 
cal example from the Spitzberger tundra. 
The Parcours du Sud project in Tunisia : combining subsistence and market econo- 
mics in an arid land region. 

Understanding traditional land use systems as a basis for introducing change. 

lnterdisciplinary approaches to  integrated rural development in the humid tropics and 
in grazing lands - practicable concept or utopian dream ? 

Poster session 

THURSDA Y 29 OCTOBER 

Theme 3 

Review and 
evaluation paper 

Case studies 

Selected problems 

Can ecological approaches contr ibute t o  improved urban planning 7 

lntegrated studies of cities considered as ecological system and the role of MAB 
therein. 

Energy conservation and diversification of energy sources in and around the city of 
Lae (Papua New Guinea). 
Managing urban space for children - t he  Toronto experience. 
Ecological studies for regional planning in the Valley of Mexico. 
Sensitivity models for urban and regional planning : the example of Lower Main- 
Frankfurt. 

Biotic indicators of environmental quality within an urban context. 
lntegrating natural and social sciences for urban planning purposes. 

Open forum - 
panel discussion 
on Theme 3 

Poster session 



FRIDA Y 30 OCTOBER 

Theme 4 

Review and 
evaluation paper 

Case studies 

Selected problems 

Providing a basis for  ecosystem conservation. 

The biosphere reserve concept and its implementation. 

Linking conservation with development and local participation - the example of bio- 
sphere reserves in Durango, Mexico. 

Organizing long-term ecosystem research in biosphere reserves : the example of 
China. 
Planning networks of reserves in large ecological regions : based on the experience 
of several countries. 

Application of ecological theory to conservation planning. 
Genetic diversity, ecosystem conservation, evolutionary responsibility. 

Open forum - 
general discussion 
on Theme 4 

Poster session 

SA TURDA Y 31 OCTOBER 
(morning only) 

Concurrent 
sessions 

Theme 5 

Theme 5 A 

Theme 5 B 

Open forum - 
panel discussion 

Poster session 

Theme 6 

Tropical ecosystems, including forests and savannas. 
Arid zones. 
Mediterranean climate ecosystems. 
Temperate ecosystems, including alpine, tundra and taiga ecosystems. 
Aquatic and coastal ecosystems. 
Urban systems. 

MONDA Y 2 NOVEMBER 

The role of  the scientist i n  applying the results o f  ecological research. 

Heightening the applicability o f  the results o f  research. 
Organizing policy-oriented research on population-environment-development interac- 
tions - the Fiji and Barbados experience. 
Research linked to conflict resolution in the European Alps. 
Infusion of a "perception approach" within a research undertaking. 
Systems approaches to research design and the communication of results. 

Preparing the  ground for the  application o f  results. 
Mobilizing the scientist, planner and local community in an urban situation - the 
Rome case study. 
Use of scientific data for environmental education purposes : the lndonesian expe- 
rience. 
lntegrating research within large scale engineering schemes - the Salto Grande pro- 
ject (Argentina - Uruguay). 
Mobilizing the local community in a rural situation - the Waitaki River Basin, New 
Zealand. 

TUESDA Y 3 NO VEMBER 

Emerging issues and priorities problems for the 1980's. 
New trends in international scientific cooperation for natural resources development. 
Problems in the funding of interdisciplinary research 
- a scientist's view. 
- a policy-maker's view. 
Are present scientific structures able to produce the people required for solving land 
management problems ? 
Combining the strengths of governmental and non-governmental approaches. 
Suggestions for future directions of the MAB Programme : content, functioning, 
structure. 
General summary of the Conference. 



The role of agricultural research 
in dealing with 

new problems facing agriculture 
by Prof. Jacques POLY, Director General 

Institut National de Recherches Agronomiques (INRA) - France 

This article is extracted from the inaugural speech given b y  the author at 
the XXth Conference of lnternational Organizations for the Joint Study of Pro- 
grammes and Activities in the Field of Agriculture in Europe, FAO, Paris. 

No doubt that agriculture will be one of man's challenge ? Agronomy, which is the mother of 
essential activities from now until the end of the al1 agricultural techniques, has its roots above al1 
20th century if we judge by the demographic in what is now called living sciences and covers 
forecasts which have been made of the world numerous and very varied applied biological 
population in 2000. disciplines. 

These demographic forecasts can undoub- 
tedly be criticised but they point to an increase 
in the population of the order of 2 % per annum 
from now until the year 2000. This means that 
the world population will be about 6 billion 
people by this time - making vitally necessary 
a rapid increase in food available to feed men, 
al1 men. Even more important, these increases 
in population will Vary from one place 
to another. The population of Western Europe, 
Australia, Japan, New Zealand, USA and Ca- 
nada will fall, as a percentage of the world 
population, by 20 %. Also, by the year 2000 
70 % of the population, in what we can cal1 the 
Third World, will be concentrated in eight 
countries : China, India, Bangladesh, Pakistan, 
Nigeria, Brasil and Mexico. Yet at present, 60 % 
of the world food production, expressed in 
wheat equivalent, is produced in developed 
countries which consume 80 % of the capital 
necessary for the development of agricultural 
activities. The studies and forecasts of the FA0 
indicate that in the year 2000, two-thirds of the 
population will live in countries described as 
developing, which will represent at that time 
96 % of the world's active agricultural popula- 
tion. There is, thus, in sum, a food challenge 
whatever constraints of the contemporary 
political world may be, constraints which are 
linked to the economic and social problems at 
national, multinational or international level. 

Hence the basic question : how can agronomy 
respond to this very worrying demographic 

It -should be recognized that at present in 
the International or National Scientific Commu- 
nity, it can be seen that biology is acquiring its 
maturity step by step. Some years ago it was 
the physicists who gave the lead as to the 
development of the economic activity of man. 
Now it is biology which is gaining "position " and 
it is apparent that we will cal1 upon it more and 
more in numerous sectors to meet the needs of 
tomorrow's society. 

Agriculture is undoubtedly more and more 
productive; it uses what is known as interme- 
diate consumption in an intensive way : energy, 
fertilizer, machines, investment, crop protection, 
compound food for animals, medicines ne- 
cessary to keep livestock healthy. Since 1973, 
the price of these intermediary goods has risen 
more and more. It is becoming clear for example 
that the use of fertilizer, especially nitrogenous 
fertilizer, is expensive in terms of energy. It is 
generally agreed that about two tons of oil are 
necessary to obtain one ton of nitrogen. This 
represents an important energy cost to meet the 
needs in nitrogenous minerals of plants cultiva- 
ted relatively intensively. In addition, numerous 
techniques have been developed such as irriga- 
tion which consume energy. In certain regions 
grains high in humidity about 30 to 33 % are 
harvested and must then be stored at a degree 
of dryness of between 15 to 16 %; there are 
thus significant energy costs to ensure the 
drying andlor stocking of the harvest. In this 
respect, intermediate consumption is becoming 
more and more expensive. 



Tomorrow's Agriculture 

The development of value-added in agriculture 
- with the increased importance of intermediate 
consumption and the relative stagnation in farm 
prices - is falling. In certain countries a fall in the 
effectiveness of interrnediate consumption can be 
seen. These are the problems which must be the 
subject of future research. One can define the agri- 
culture of tomorrow by sorne general qualifications : 
agriculture should be at least as productive as at 
present, even if the nature of this productivity miist 
be different. But it may also be more economical, 
and more moderate. 

In the first place, tomorrow's agriculture must use 
factors of production of an industrial origin more 
rationally and more reasonably. All wastage must be 
avoided. When fertilizers were relatively cheap there 
was a tendency towards production of fodder based 
on grasses, with intensive treatrnents of nitrogenous 
fertilizers sometimes even exceeding the needs of 
industrial crops. These practices must henceforth be 
rigourously adjusted to the needs of agricultural 
production which are be developed the second 
point is as in the past to make an effort to reduce 
production loss to a minimum, particularly that resul- 
ting from climatic uncertainties and disease. This 
means producing in a satisfactory way and we should 
know if there is research which can be carried out so 
that it can be done in a better way to protect the 
capital necessary for the production of crops and 
livestock. 

The third point is the perhaps more systematic use 
of what could be called the by-products of agricultu- 
ral and agri-food activities and the waste and resi- 
dues resulting from these activities, to produce 
energy from proteins or molecules. One could also 
well imagine that it would be possible to find useful 
molecules for the chemistry industry. We know that 
at present the chemical industry is based essentially 
on oil. But there is alço a chemical industry able to be 
developed on the basis of for example ethyl alcohol. 
And we are very well aware of sourcesof ethyl alcohol 
which could be derived from agricultural products. 
Some of these waste products or side-productscould 
be cultivated specifically by means of various micro- 
organisms to produce for example protein. These 
proteins, in certain cases, could be used directly in 
human food, or hypotheticallv in feed for animals. 

The fourth element, the more systematic exploita- 
tion of al1 natural resources in our countries, is 
particularly important. 

Should one, in a period in which al1 natural 
resources should be used as much as possible, allow 
monotonous models to perpetuate themselves and 
not be sufficiently imaginative or creative enough to 
find differentiated agricultural models, adapted to the 
variety of regional conditions ? Tomorrow's agricul- 
ture must not only be more productive, economical 
and moderate but also more concerned about its 
continuation in the future. It is not the intensive 
model which we know ço well, a type of farming 
which merely extracts. Does not the intensive use of 
a certain type of soi1 in monoculture eventually 
reduce the content of organic material in the soil, the 
latent potential of the soi1 on which agricultural 

activity is based ? It is an important problem. Do we 
not change the micro-climate in certain regions when 
we carry out indiscriminate land re-allocation without 
studying the effects in a sufficiently rational way ? 
Are we not allowing mountain pastures to return to a 
wilderness ? This is thus reducing so many possibili- 
ties of extensive production of which we will speak 
perhaps, models a bit different from the monotonous 
plan which I have mentioned previously. In certain 
cases for example the intensive and indiscriminate 
use of the nitrogenous fertilizers directly on the soi1 
means that the ground water or the hydric reserves, 
which we and our children will require in the years 
ahead might not have the same characteristics and 
potential as those we use today. Today's generation 
must foresee with courage the capital which it will 
hand down to future generations. I think this must be 
taken into consideration by researchers in agronomy 
- preparation for the future under the best conditions 
for future generations. 

Another point is that the natural fauna and flora is a 
vast genetic reservoir from which we have created 
the industrial crops which we use at present or the 
breeds of farm animals dear to us. In the name of 
economic liberalism, certain very productive breeds 
are to be found in al1 regions. This being so, we risk 
losing a part or our genetic assets which could be a 
driving force for future progress; this I cal1 the 
maintenance of capital for tomorrow's agricultural 
production. 

A final point which concerns agriculture : there 
should be more concern about the dernands of the 
whole of society than has been the case in the past. 
In fact, for a long time agriculture has been 
considered as an intrinsic economic activity. Howe- 
ver, it should not be forgotten that it covers 90 % of 
rural areas and that it poses problems for everyone. 
I see two important forces : the liaison between 
agricuiture and the world of consumers through 
agricultural products either consumed directly or 
after processing. The demands of consumers, 
whatever the country, in the United States or Europe, 
is becoming more and more important with regards 
to the quality of food products provided. These 
problems are linked to the problem of human 
nutrition and are thus becoming very important for 
the future. The contemporary world suffers from a 
rapid increase in social and medical costs. In al1 
countries health costs develop every year at a much 
faster rate than a country's resources. To this extent 
therefore it is perhaps necessary not only to study to 
ultimate pathological effects of a bad diet but also 
the primary effects of a well-balanced diet for the 
society of tomorrow. 

The facts that 15 % of the population in the United 
States is obese, that vascular disease is linked to a 
hyperlipidic diet, that cancer is related to an exes- 
sive consumption of protein and insufficient milk, 
mean that we must try to define a well-balanced 
diet. These diets are essentially made up of 
agricukural products consumed either in their natural 
state or after processing. In addition, I believe that in 
the quality of food we should maintain what I woulr! 
describe as the pricelservice relationship. 

The organoleptic qualities of food, which for 
example, make it desirable to eat, should be 



conserved, while maintaining the essential quality of 
food provided for hurnan consumption. But there are 
in addition what I would cal1 consurners of rural 
areas. With urbanisation, which çometimes becornes 
excessive the spread of secondary homes sornetimes 
poses problems between agriculture and the users of 
rural areas. Excessive use of fertilizers in certain cases 
uncontrolled discharge of certain waste, or pollution 
in other cases - will no longer be tolerated. 

In sum, if we had to define agriculture at the end of 
the twentieth century in the developed countries of 
Europe or of OECD, I would say that apart from 
particular cases, it should be essentially an agriculture 
which provides "an optimum biological and social 
value-added ". 

I also think that the idea that biology can help 
towards the development of agriculture is important. 

Biological Sciences 
and Agriculture 

How can science try to reconcile the likely contra- 
dictory requirements which I have just outlined ? 

I will rnerley cite a number of exarnples because 
I do not claim to be exhaustive. In my view the follow- 
ing points must be the subject of Our work : a better 
knowledge and control of the physical milieu in 
which we carry out agricultural activities are the 
first lines of research; the second is a better use of 
the natural or induced genetic variability of types of 
plants or anirnals. In,the third place, it is necessary 
to rnake even more effort in the sphere of crop pro- 
tection through the developrnent of certain techni- 
ques, or biological or integrated control. 

The fourth line of research is the more intensive 
and unquestionably promising use of micro-organic 
potential. Another line of research is the use of 
biornass through the phenomenon known as bio- 
conversion. Other points also seern to me essential 
for the future of agriculture. It is the more general 
study of what I would cal1 systerns : Biological 
systems, farming systems. 

Finally, a last point : we rarely think that the 
imparting of information, the science of information 
is likely to revolutionise the practice of agriculture. 

Fïrst the physical milieu. A better use of clirnatic 
elernents is fundamental for agriculture, even initially 
sirnply for a more rational use of fertilizers. When one 
has a thorough knowledge of the soi1 and one knows 
the type of crop to be introduced, and this is 
presently the case in rnany countries, data processing 
can help adapt a fertilizer plan to a specific type of 
production according to the climatic elernents of a 
region. The definition of the water balance for the 
essential problerns of cultivation or improvement 
require, of course,a better knowledge of the climatic 
elements in the agricultural area. The sarne is true 
of studies if the potential of agricultural zones which 
show what one rnight describe as the crop vocation 
of regions. 

lmprovements in order to try to eliminate excess 
water or to give additional water (permanent or 

occasional irrigation) can only be accornplished if 
more and more precise knowledge is gained on the 
substrata where the agricultural activity is to be 
found. In this respect extremely modern techniques 
can play an important role in helping farmersor those 
responsible for making improvements. Remote 
sensing for example will certainly in time permit 
better weather forecasting. We foresee a European 
meteorology programme, for everyone knows the 
importance of accurate weather forecasts, 5or 6 days 
ahead. It is clear that the farrner of tomorrow who will 
have to sow, plough, spread fertilizer, or apply plant 
protection treatments will work better with a better 
knowledge of the climatic conditions forecasted for 
the medium terrn, and of the physiological functions 
of crops as well. Under certain conditions one will 
know when an optimal water-economising irrigation 
could be started to meet the physiological needs of 
the crops. Climatic accidents will be better foreseen, 
thus better controlled as well as yield forecasts 
through rernote sensing. These are çorne examples 
concerning the physical milieu. 

The second point, which in my view is fundamental, 
is genetic variability, natural or induced. This implies 
first of al1 a thorough knowledge of the physiological 
functioning of plants and anirnals, and biology has 
made considerable progress in these spheres. One of 
the first subjects to be examined is what I cal1 the 
management of natural genetic resources. Many 
opinions have been expressed on this rnatter. Much 
is often spoken of gene banks, and of resource 
banks. It is clear that we have to be able to protect 
these natural genetic resources but this area of 
stocks of genetic capital seems in my view to be a 
little static. It is therefore necessary to adapt 
programmes of selection to these natural resources, 
perrnanently improving them. We have to know how 
to manage these natural resources. I would suggest 
the termdynamic management to describe whzthe 
geneticists cal1 the source population, in other words 
the evolutive populations where they will look for the 
genes which will be necessary to develop the 
biological rnaterial of such and such a crop. 

The second element, sophisticated genetic tech- 
niques, molecular biology, has advanced conside- 
rably these last few years and, in rnany countries, 
completely new techniques are being developed 
which no longer correspond to the schemes of 
selection, and classic improvement of cultivated 
varieties, which have been used to great profit. Well, 
I think al1 this will continue to develop. 

The use of anther plant called Haploides will, after 
a certain diploidation, enable the acceleration of the 
process of genetic irnprovement. The physiologists 
and the geneticists also use more and more proto- 
plast cultivation in their work. These protoplasts, as 
you know, are somatic plant cells which have been 
taken out of their cellulose envelope and are 
subjected to genetic manipulation. They are likely to 
have a considerable impact in the genetic field of 
tomorrow, in the creation of new varieties, new 
hybrids for example. At present, molecular biology 
has provided an explanation in certain spheres of the 
phenornena concerning what I would cal1 cytoplas- 
mic heredity. It is clear for exarnple that the 
characteristic "male sterility" which is used in plant 
production to make hybrids, has a cytoplasmic 






































