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THREE MAJOR PROBLEMS IN SCIENTIFIC AND TECHNOLOGICAL COOPERATION
BETWEEN DEVELOPED AND LESS DEVELOPED COUNTRIES

memorandum by

H. Glubrecht, F.R.G.

on behalf of the meeting of the ESNA Committee In February, 1978
In Vienna

1. The Expert Problem

It has been proven that experts sent from Developed Countries (DC-s) to
Less Developed Countries (LDC-s) can play a useful role In the cooperation
and especially In the transfer of science and technology from DC-s to
LDC-s.
Experts can be requested from LDC-s within the frame-work of special
projects funded by national or international Institutions as well as on
an individual basis for acquiring some special know-how In an LDC
Including teaching at a University. But It is a general experience that J
It Is not so easy to recruit experts for such purposes on short notice. T

.• . i

One of the main obstacles is the fact that a scientist from a DC ;
spending a substantial period of his provesslonal life in an LDC will ' \
encounter difficulties in his career when he comes back to his home
country. Scientists who have continuously stayed at research institutes ?.
or industrial firms of their home country will mostly be preferred if ;,
posts have to be filled in the DC. Therefore the difficulties referred k
to here arise from the circumstances that there is no shortage of .[
scientific manpower in the DC-s, a fact which on the other hand should
make it easier to release young and qualified scientists for improving
the links with LDC-s. . >,;

There is a complementary problem which should be considered together I"
with the problem outlined above. Special experts who know the situation i[
in LDC-s are also needed if in a DC research on problems relevant for t
LDC-s should be performed. Governmental authorities in DC-s often claim •.
that they are willing to Increase this type of research, but it Is a ' '-
matter of fact that the priority of research projects relevant for . !
development is usually low in these countries. One reason for this low .
priority is of course the fact that funds spent for research have to be
justified in the parliamentary and control bodies of a DC and that
research aimed at national goals will be understood more easily by these
bodies. But it is also true that research relevant for development in
LDC-s can only be performed successfully If people who are Involved have
a yood knowledge of the situation in the LDC- or the group of LDC-s for
which the research will be important. ~ '

Therefore the expert problem might oe Improved If research and technology
relevant for development had a higher official priority in DC-s and were
generally performed by using the expertise of sciensts who have served as
experts In LDC-s and who on return would find suitable jobs in their home
country much more easily than in the present situation.
There is no shortage of information which projects might be of special
importance for LDC-s and often enough for DC-s at the same time. Such
Information can be obtained from a number of institutions in the DC-s
which continuously deal with development problems as well as from
'nternational organizations, especially within the UN-family.

K
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2. The Technician Problem

Most LDC-s have no shortage of universities and as s consequence have
enough (sometimes too many) academically trailed scientists. What they -
are lacking Is i-he middle level of scientific workers, engineers and ' ;'.
especially techt Iclans. It has been observed that scientific projects
in LDC-s funded from outside have a very good start In the beginning,
but tend to slacken after the initial success. If one analyses the,
situation one can easily find that the good start is due to the full
engagement of scientists in the planning phase and during the initial
pilot experiments. If the project comes to the stage where comprehensive
routine work has to be done, a lack of suitable manpower at the technical
level becomes apparent. It should be kept in mind that for many fields
of science, especially Biology, Medicine and Agriculture, a ratio of
one acedemlcally trained scientist to two or three technicians has been
found to be optimal in DC-s. Many so called technicians working in LDC-s
have either no special training for their Job or they are - what is even
worse - academically trained scientsits who finished their studies with
low grades. ,;•

. it should be kept in mind that a technician's work is in a special \
category which Is as important for development of science and technology ']:,
as training at universities-. It consists in a sense of highest reliability V
of everything that is done and on a masterly skill in performing routine
experiments which normally will n t be reached by a scientist from the -
university. It is therefore a great challenge to LDC-s to build up a
system of training technicians (including engineers). This will be the >•_-
group of people to make science applicable to the practical and especially ;
industrial life of an LDC. Such a training cannot be effective on an "
international basis. It should be done in the national language with some
additional teaching of an international language like English to bring
also technical personnel to be in a position to read scientific or
technological literature or manuals. For establishing such schools </.;'
considerable help might be given to the LDC-s by DC-s which are mostly •
experienced in training of technicians. Technician training is quite .
different from university training and therefore it would be worthwhile
if future teachers for technicians obtain their training abroad in this
field. ';'••

The technician programme has also a storng social component: the
reputation of a technician in an LDC is often low and salaries are
correspondingly rather poor. This must be improved as without enough
personnel in this middle tier level, science and technology wi11 rest in
research institutions and not be disseminated-into the practical life of V
the LDC. The advice of ILO n.ight be helpful in this matter. ,!.'

3. The problem of cooperation between LDC-s.

At present time only few LDC-s have the possibility to cover the full ;
spectrum of modern science and technology in an adequate way, but often
enough there is extremely good know-how available in an LDC for a special '•]
area of science and technology. Such centers should be used more Intensive- -
ly by neighbouring countries e.g. in a region. j[

It has become customary that scientsts in an LDC who seek advice, try to
contact directly research groups in DC-s. This should not be stopped but -].
if more or less the same know-how is available nearby in another country, -
this potential should be used first. It is understandable that young
scientists from LDC-s prefer to go to countries far away which have the
magic reputation of high scientific and technological level. But the know-
how which has been,-acquired in the research of another LDC in the same
area might be even more helpful to them, as It is more closely linked to the
local or regional conditions and infrastructure.
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Therefore an attempt should be made to collect comprehensive Information
on research centers who have acquired comprehensive experience In a
special area of science and technology. These centers should be preferably
used by scientists from other countries In the region, also for making
better use of expensive equipment. The IAEA has started such regional
cooperation in Asia by an agreement on development of nuclear science
and technology on regional basis. There are also other examples of
attempts which have been made» but this type of cooperation should, be
strengthened as It is the best way of improving the selfrellance of
LDC-s in science and technology. :":..
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ESNA'S POSSIBLE ROLE IN RESEARCH PROJECTS IN DEVELOPING COUNTRIES

memorandum by

B. Hansson, Denmark

on behalf of the meeting of the ESNA Committee In February 1978
• In Vienna

I take It as sufficiently proved by Professor Ehrenberg that the
formulation of the problem and the evaluation of the consequences of
a research project In a developing country are complex tasks and that
the' risk.for unintentional negative side-effects is very real and
merits great consideration, especially if one looks a bit further ahead
in time.
We have also learned the complexity of NASA's Food and Agriculture
Project from Mr. Parlkh's presentation. Yet It is evident that there are
many more aspects If one wants the full picture: a nutritional one, a s
family economical one, a biochemical one, a technological one, a soclo- <|
logical one and many more. Specialists In each of these fields have ;>]'
equally complex situations to deal with. • I
In such a situation it Is more likely that one overlooks a whole aspects
than that one treats one in Insufficnet detail. It therefore seems wise \
to concentrate on influences across conventional scientific borderlines.
This task belongs to no specialist area of science and I would therefore p;

advocate that it be approached in a systems-analytical way. M
However, I would like to qualify this, to prevent a possible misunder- [
standing. There are two different aspects of system ana lysis, or approaches '•'
to It. Both share the basic principle of system analysis: an awareness that ,
one cannot make a change in one part of a system and hope that everything
depends on everything else, and that a change in one part will extend f
Into other parts and make the system move towards a new equilibrium. The 'r
first one, and probably the one that comes first to the minds of most }:
people, Is system analysis as model building. It is an essentially [
creative activity - the task is to find all the important parts of a \.
system and to find out how they interact. This aspect aims at an under- '-
standing of the system as a whole and its dynamic properties, and an i
important requirement is a good scientific judgement in the balancing
between the Scylla of blurring the picture by Including unnecessary
details and the Charybdls of having out something important.

The othjr aspect could be called methodological analysis, and it is ,:-
essentially critical. Its aim is not to give a holistic picture, but to '
start with a particular fact or proposed action, and try to trace all
its implications in all the parts of the system. It is equally important
here to identify all the parts, but the point is not to balance them, but f.
to concentrate on the relationships between those parts which are most
relevant to the starting-point. ^

It is system analysis in this latter sence that I suggest for use in '
connection with evaluation of scientific projects in developing countries V-
Maybe It would be better to use some newly coined term like "critical :;

interdisciplinary evaluation of consequences" Instead. In particular, I
suggest that such an investigation concerns Itself with the following *
points: f
a) identifying all the various scientific fields possibly involved; \
b) find out what each of these fields say about the consequences of the -

project; ;
c) a critical evaluation, of what Is said under (b), starting with spelling i|

out the most general and most basic assumptions on which each scientific ]
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field Is based. Often the working scientist is not even aware of
these assumptions (or of their being Just that) - yet it is often ' |
what is recognized as undisputable and axiomatic in one science ;

that is questioned in another;
d) to find out to what extent what Is said under (b) is based on > •

direct empirical observation or on general principles and models,
whether It is well established or disputed, whether it is precise
or vague;

e) to find out to what extent what Is saldlunder (b) Is a matter of
fact or a matter of values;

f) in case of uncertainties: to Identify the critical points and to
assess sensitivity properties.

I would like to stress that the point Is not to go into technical
details, since these are already in the minds of the specialist scientists,
but to achieve a sort of basic transparancy which enables peopU to see
the whole problem at some distance. And It must ?lso be stressed that the
basic simplicity, which Is the aim of the proposed study, in no way means
that it is a simple matter to achieve it or that anyone, more or less, :
could do It. Rather, It must be recognized that to spell out the very j
basic assumptions and ideas behind scientific theories at the same time i;
as one maintains scientific accuracy is a qualified and difficult task j
(and indeed one which many times has served as a starting-point for new :'•
developments in a science - Niwton, Einstein, Mendel, Darwin), and that
care must be taken to find someone with a suitably broad methologica)
experience. s,

To spend a little effort In thinking about the consequences of a ir
project is very cheap in comparison to, the total average cost for a . ,-'
project. Yet I think It will serve very useful purposes, Including the v i
following ones:
1) a good overall picture is a great help when scientists from different '

fields and traditions are to cooperate; .
2) it is also a help for the individual scientist to direct his onw work £•

In a fruitful direction; ;;.
3) it makes it possible for the political decision-makers to really

understand and communicate with the scientists involved. This Is )'
particularly important with respect to the political decision-makers
in developing countries, so that any feeling of paternalism and of
"having-to-be-grateful-for-whatever-one-gets-without-belng-able-to- '" "
influence-it" is avoided;

k) it provides a framework for a feed-back mechanism and for a continuous
follow-up evaluation of the project once it has started.

Evidently, there are many persons and organizations who suggest
"agricultural projects in developing countries to grantr.glving bodies. :
A distinctive feature of ESNA is that it is in a certain sense dis- ,
interested - it does not want funds to support a large staff of Its own
or to manage for itself. I think this offers a real opportunity to create
a good-will for ESNA If ESNA puts high priorities on projects of good •,
scientific quality and of real usefulness to the receiving countries. And f
for both these ends it is essential to take great care In the preparatory
stages of the project In accordance with the outline ab_ve.
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OPENING ADDRESS

by

Prof.Ing.et Ing. ZHenek Steffi, CSc.
Rector of the University of Agriculture Brno

Ladies and Gentlemen. Dear Guests,

It 1$ a great pleasure for me to welcome you all on the ground of
the oldest agricultural university in the Czechoslovak Socialist Republic
and to wish your conference - the importance of which can be fully
•appreciated only with regard to the present development in the world and
its future - much success, manu creative discussions and friendly cooperation
which is so important in ail scientific activities.

Our University fully reflects the Intense development of our socialist
country, namely of socialist agricultural large-scale production. The
University was established in 1919 and at that time had 390 students, 30
teachers and two faculties. At the present time there are three faculties
at our University - the Faculty of Agronomy (with specializations in plant
production, animal production, land imporvement, horticulture and landscape
architecture), the Faculty of Agricultural Economics (specializations in
agricultural economics and agricultural engineering) and the Faculty of
Forestry. The establishment of a new Faculty of Horticulture In Lednice n/M.
is being prepared.

The total number of students (both day-time and part-time) is 4,600,
with more than 600 scientists and teachers. Every year about 600 agricultural
and forest engineers graduate to start their work in agricultural enterprises
and other institutions. There are about 150 post-gradual students every year
who study new methods in agriculture and become specialists in the modern
branches of agricultural largescale production. Attached to the University
are two School Farms in Ladnir? n/M. and ZabSice >f an acreage of 3,600 ha
of agricultural land and the School Forest Enterprise in KFtiny in the neigh-
bourhood of Brno of an average of 11,000 hectares.

' This development is linked up with the development of Czechoslovak
agriculture, since 1949 truly revolutionary and as to its final effect and
speed having no parallel in the world. In the course of 20 years up till
1968 Czechoslovak agriculture changed fror individual small-scale production,
where strong competition and poor conditions associated with micro-farming
drove thousands of farmers every year Into poverty and social insecurity,
to a flourishing socialist agricultural large-scale production, in some of
the parameters reaching the peak in world production.

Over the recent years new trends appeared in the development of
Czechoslovak agriculture, i.e. further speci lization, concentration and
cooperation, which create unprecedented investment possibilities, pre-
sumptions for the utilization of the most modern engineering and technologies
ilong with conditions for an immediate linkage of science and practice.
Our University contributed to these processes very closely all the more
that this development was scientifically regulated, purposeful, and
orientated towards the welfare of the whole society, of all sections of
the population.

We take pride in the fact that we would contribute significantly
to this process, that the number of students and teachers has increased
eleven times, that the University contributes to the scientific-technical
process as concerns agriculture, and that It plays an Important ro.e in
this process". As an example we could mention thr fact Lhat Ljme 30 years
aQo the average acreage of the one farmstead was,3,k ha, 10 years ago it
was 350 ha, and at the present time it is nearly'3.000 ha for one United
Agricultural Cooperative.



- 20 - i
Thirty years ago a yield of 2,5 t per hectare of grain was considered j
to be extremely good, at the present time we even reach as much as lf
7,0 t per hectare. The average milk production of thirty years ago '
was around 1,000 1 of milk per cow per year, now we exceed 3»000 1 •
and we are not satisfied with this result. *

Such prominent experts from the different branches of agricultural
sciences present at this conference need not, of course, to be told how
important these changes are, how significant is the quality of the
human factor, the education of-varlors types of agricultural workers,
and some other technical and technological phenomena. Agriculture, ;
as you will be well aware of, is becoming a strategic sector in the
framewor' of world events. Two third.; of the world population suffer
from hunger and millions of people are even dying from lack of food
and from malnutrition. The explosion of population is the strongest -
In these vei, countries, In countries where the food balance Is
passive. This serious problem - the production of food - has become >'.
the world problem number one. We must not succumb to Mai thus Ian \;
skepticism. We must believe In the strength of man, in his ability ?T
to over come the present limitations in knowledge and technics and to ||
advance science on levels which had only a few years ago been considered , ;j::-
to be unattainable or were completely unknown. If we want to overcome
what is called the food crisis we must achieve new scientific knowledge ;;
and utilize it in practical applications not only with the aim of
increasing the prosperity of individual enterprises or countries, but to
the benefit of all mankind.

The further development of agricultural large-scale production is
not possible any more without the scientific-technical revolution, re-
presented In agriculture by such branches as radiology, biophysics,
nuclear genetics, and others. It is in their power not only to advance
agricultural production but also to create conditions for the protection
of the environment, for the protection of the health of people and for
a peaceful development of the whole world. <
. * Agriculture, probably even more than other branches, is undergoing

a rapid advancement. Biological, genetic, technical and other knowledge
are being even more applied in agricultural production and create pre-
conditions for reaching goals which had only a few yea.rs ago been Utopian.
However, such efforts call for the concentration of scientific potential
which the whole world has at its disposal as well as the concentration
of measures which can help for example to change deserts into fertile
land. This wish is realistic, it can be realized providing we create
adequate bonds between people who do not want war, who strive not for
personal but social welfare. Your international conference creates one
of the significant presumptions. I believe that new fruitful scientific
and personal contacts will be established and that many problems will be
discussed which will serve the development of scientific knowledge in
this important field. It is my convinctlon that also the informal
contacts, which will be established in the course of your international
conference, will help mutual understanding and that they will contribute
to the development of relationships, strengthening - in a narrow field,
yet all the more genuine - peaceful trends of which we are witnesses.

It is a pleasure for me to thank all the organizers of this important
international conference. Above all, we are honoured that the SSNA '
Presidium has decided to organize this important meeting in our
Czechoslovak Socialist Republic and namely at our University of Agriculture
In Brno. .



It Is my sincere wish that your mutual activities are successful,
that you get acquainted with new experiences to be of public benefit
I wish all our guests from abroad a pleasant stay, in our country and
r\ny they judge objectively for themselves all the achievement reached
when building up our socialist agriculture,

I wish this significant meeting much S' :ccss and that It is borne
in the spirit»of the best international friendly relationships to be a
conti ibut Ion to a further understanding of a.I nations of the world
and towards the establishment of permanent, peace.

I
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ANNUAL REPORT 1977/1978 OF THE CHAIRMAN AND THE SECRETARY OF ESNA

by ',

r. de Zeeuw and P,H, van Nierop

»
Mr, President, Ladies and Gentlemen, ,

First of all I would like to express our sincere gratitude tö our
hosts for enabling us to hold this Annual Meeting of our Society in Srno.
Brno, the town of Mendel, Is not only a dominant centre of culture but
also an important agricultural scientific research centre. This meeting
here In Brno is also the expression of the will of the Czechoslovak
Authorities to promote strongly the implementation of nuclear techniques
in agriculture, biology and the environment.
In this respect we are grateful that Prof. ZdenSk Steffi, Rector of the
University of Agriculture Brno, Väclev CTsaf, Deputy Minister, Ministry
of Education, Prof. P. HoraZSk of the Czechoslovak Atomic Energy Commission,
the Deputy Minister of the Federal Ministry of Agriculture and Food, the . r

Vice-PresUisnt c r the Czechoslovak Academy of Sciences, Prof. Vojtech Kellö, j
Vice-president, Slovak Academy of Sciences and Prof. Antonln Holub8 Vice- |
president, Czechoslovak Agricultural Academy, nave kin..Iy accepted to be i "
members of the Honorary Committee. Your presence her» underlines the
importance of our Society especially with respect to improve the co-
operation of all European Countries in r'ie r.uclear agricultural field.
We are equally grateful to our president of this meeting Prof. Miroslav ,
Penka and especially to the local secretary Dr. Stanislav Prochäzka for
their enthusiasm, their skill in organization, their scientific contri-
butions and their hospitality. Many thanks for all what /ou did preparing
this meeting.

Since the annual meeting in Uppsala >n 1977, the Committee has met
two times, once in Uppsala (September 2, 1977) and once In Vienna
(February 15 and 16, 1978). Again we discussed many important questions. ]!
Amongst them I would like to mention the foil wing:
- the organization of this meeting. The Committee concluded that the

preparatory work was well done by the local secretary Dr. Prochäzka
and by the secretary of ESNA, anc1 thet sufficient grants are available
to meet one of ESNA's requirements that young scientists should get an
opportunity to attend our annual meetings;

- a very interest ing and important discussion on the possible role of ESNA
in research projects related to food cind agriculture in developing
countries.(Quests were Bengt Hansson and Lars Ehrenberg from Sweden
and Parikh and Pestel from 11 ASA). At the end of my introduction I will
come back on this very important matter.

Furthermore I like to report that at Brno, in the period of 7 - 9 November
1977 the secretary Peter van Nlerop discussed with the local secretary
Dr. Prochäzka the organization of the Annual Meeting of ESNA 1978. In
this connection he visited several times Hanover, Federal Fepublic of !
Germany (Institut für Strahlenbotanik).
During the period of 24 - 29 May 1978 he visited in the frame of his
work as secretary of the Institute for Atomic Sciences in Agriculture at ;
Wageningen, Romania and Poland. During this trip he had the opportunity •
to establish and consolidate contacts of ESNA in these countries. During
the discussions with official authorities he was superbly assisted by
Dr. George Suteu, Dr= Ian Paltineanu and Dr. K. Smierzchalska. ~ 1
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Finances
The financial, situation of ESNA gives rise to some concern.

Consolidation of the financial basis Is necessary In order to guarantee
the continued existence of ESNA and to stimulate the working groups.
Due to the rise of costs (printed matter, postage, etc.) we have to
Inform you that In the future information about ESNA activities only
can be sent to paying members of ESNA.
If you have any questions about payment of the membership fee or about
other matters concerning ESNA, please contact the ESNA secretariat' In
this building.

.; i



ESNA AND THE DEVELOPING COUNTRIES I I I
l1 by

"•J D. de Zeeuw
i

As I stated at the two previous meetings, one of ESNA's main
i objectives is to direct the European agricultural research programme
I more and more to the needs of the poor people in this world.
•j In February of this year (16-19) the ESNA-committee discussed

ESNA's possible role very intensively.
; There are made two memoranda, respectively by Bengt Hansson and

by Helmut Glubrecht.
| They will be included in the ESNA Proceedings of 1978.

.-•j From these two memoranda it became clear that ESNA has no funds
ij of its own to dispense on projects but that ESNA operates by the
,'| method of suggest ing/recommend ing to granting bodies what should be
'S done and how existing research potential tools be used. An obvious
i advantage Is that ESNA is not out to get funds for Itself, for sup-
| porting a large staff of its own. ESNA is not out to build an emp i r e .

<J This situation offers a real opportunity to create a good-will when
;j ESNA puts a high priority on projects of real usefulness to the re-
•\y ceivlng countries.
•,'] The working groups, which are the backbone of ESNA and which have

multidimensloned expertise, should come up with specific suggestions.
These suggestions should not only Include feasible topics or projects
but also indications how the topic/project could be implemented, what
sort of specialists are needed, and how to evaluate and to feed back.

In case projects, which meet the conditions of relevance and of
increasing food production with few negative side effects, are
suggested to the government (either by individual members or by working
groups) with the backing of ESNA, It would reflect the thought out
expression of views of European scientists working in the field.
It would certainly not reflect thVnatlonal ambitions of a few
Scientists. This is our strength.

The operative task for ESNA would therefore be to select (per
working group) suitable projects as high priority endeavours and
propose in a coordinated way to respective European governments that
such projects have been planned and recommended by a whole body of
expertise in Europe. Such an action could considerably contribute to
a European coordinated effort with respect to raise local fcsd pro-
duction in the poor countries in such a way that there will be no ill
effects on the ecology and on the socio-economic structure.

- The need to improve local agricultural productivity in developing
countries is now being accepted by all, both in the developed and in
the developing world, as the highest priority.

F.A.O., the World Food Conference, and, more recently, the Inter-
national Food Policy Research Institute, have brought to worldwide •
attention the precarious food situation in most developing countries.
Unless an improved performance in agriculture, thp number of poor, and
therefore hungry, people wi11 continue to rise with no end in sight.
This is most apparent among developing countries v.ith low per capita
incomes and 1 imited alternatives for development except in agriculture.
Most such countries are in South and Southeast Asia and in the Sub-
Sahara Africa.
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It is difficult to describe with precision the current state
of agricultural research activities in developing countries. The
main facts nevertheless, are not in dispute. Agricultural research
in developing countries is seriously understaffed and underfinanced.
In most of these countries is, for instance, the size of the research-
establishment for major crops is too small to permit significant re-
search.

Furthermore low-income countries, where the lag in agricultural
production is most pronounced, spend only one fourth as much on re-
search in relation to the value of production as do the developed
countries.

In order to attain an annual production increase of ^% per year,
it is necessary to increase the national agricultural research 3i
times. The World Food Conference also estimated that external
financial support for national research would need to be doubled.
This would mean financing of about 1*»00 mi 11lion dollars (1977)
annually by 1985 from domestic sources and about '•OO million dollars
from external sources.

The research manpower requirements for expanded national agri-
cultural research are also very large. There are perhaps 20.000 agri-
cultural research scientists in developing countries today, almost
twice the number of 10 years ago. This has been mainly the result of ,
assistance from external sources.

There is, however, need for more external support, especially
for advanced training in the developed countries, perhaps to the level
of 5.000 - 6.000 research scientists annually within the next decade
("Training Requirements for Research and its Application" by Peter
Oram, C.G.I.A.R.-Meeting, 1977).
In addition training will be needed for a greatly increased number of
technicians.

What are the major improvements needed?
There is a great diversity among individual countries in their

needs to strengthen agricultural research. That depends on the stage
of development of their research systems. Some countries, such as
Brazil, India, Korea, Malaysia, Mexico and the Philippines have the
capability to undertake substantial and significant research programmes
on their own, whereas most of the smaller countries in Western and
Central Africa have little or no independent research capacity. And
in case they do have research programmes they are substantial ly
dependent on expatriates to carry them out. The situation in most
developing countries is somewhere in between.

There is nevertheless widespread agreement on the major improve-
ments needed ; '
- Agricultural research must be given higher priority in the develop-
ment programmes of developing countries and in the concern of develop-
ment assistance agencies. '
In the past, agricultural research in many countries has been too
feeble to produce worthwhile results. And because of absence of
results, national authorities and external agencies have been re-
luctant to give the support needed.

Report of the Task Force on International Assistance for Strengthening
National Agricultural Research, C.G.I.A.R., August 1978.
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Policy-makers and planners in the developing countries should
realize that agricultural research can only be productive through
an integrated plan, well prepared projects, a reasonable budget
and policy support.

- Developing countries should make more efficient use of research re-
sources through Improved planning, organization and'management.
Few developing countries are experienced in this regard.
Agricultural research Is mostly scattered among a number of
agencies, and shows a fragmented pattern which may not relate well
to priority needs. Unless these difficulties at the overall policy
and administrative level are resolved, investment in agricultural
research will likely have low returns.

- Developed countries must increase the supply and upgrade the skills
of national research personnel (administration and biological, agri-
cultural, physical and social scientists). In those countries which
have attained a relatively high level of technology, a wide array
and considerable depth of disciplines may be necessary to cope with
problems such as new plant diseases or insects.
For countries, however, where there are few research resources, the

• prlm~ need may be to establish as a first step a central research
programme for :a ;f ew crops, designed to transfer and to adapt external
technology to local conditions.
Even for such countries the training requirements for managing and
conducting research programmes would include: research managers;
specialists in the biological and social sciences; agronomists (in-
cluding crop specialists) who can design and execute experiments on
experiment stations and farmers' fields; plant pathologists; ento-
mologists; soil scientists and others who are able to diagnose pro-
blems at the farm level and who can advise both the research and
extension services; support staff for laboratory and field.
There is a particular lack of trained research administrators and
managers at all levels.

- Linkages forward and backward between research and extension must
be strengthened. Research must start with the farmer and end with
the farmer1.
Extension activities in developing countries are frequently
organized separate from, and loosely linked with, research. The
necessary linkages should be increased by integrating the research,
education- and extension-activities.

- Linkages of national agricultural research systems with other
elements of the global research establishment should be strengthened.
The international agricultural research rentn.s have aleady
accomplished much with their training programmes and cooperative
activities. But adequate linkages have not yet been developed
between the global system and small countries where research resources
are few, and where the area in individual crops is too small to
warrant a full-scale research programme. Yet ±hese are the countries
for which links with research elsewhere are most necessary.

Ladies and Gentlemen,

There is a lot to do, that is very clear. We are convinced that
ESNA-members can contribute effectively to increase the local food



production in the poor countries. And we do hope that the chairmen
of the working groups will consider a discussion of this matter ih their
sessions.

It is through your activities, your endurar.ee and your con-
vincing power that ESNA may do more and more to alleviate hunger in
our world.
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1
CZECHOSLOVAK NUCLEAR PROGRAMME IN THE • -

FIELDS OF AGRICULTURE AND FOOD

by

P. Horäeek, Czechoslovak Atomic Energy Commission, Prague.

It is my great privilege and pleasure to welcome all of you
participants of the IXth Annual Meeting of the European Society of
Nuclear Methods in Agriculture on behalf of Mr. Neumann, the Chairman ,.
of the Czechoslovak Atomic Energy Commission. Unfortunately he has been j
unexpectedly detained by other duties so he can not take part in your |:;
meeting today, as he has been looking forward to.

The activity of your Society, its efforts to promote the utilization
of nuclear energy in agriculture and food industry as wel1 as to facilitate
the cooperation of scientists from different European countries has been
thoroughly followed by the Czechoslovak authorities.

We appreciate the results you have achieved. Although your organization
has been very ambitious since its foundation nine years ago, we have learned
that many of your aims havebeen fulfilled. At this poin it should be under-
lined that in this particular field ESNA has assisted not only to com-
munications, between scientists from European countries but also to their
cooperation which has led to team work. That was enabled to increase the
efficiency of scientific work of all participants. Therefore we welcome
very much this activity of ESNA, which is in the spirit of the Final Act
of the Helsinki Conference.

Research and application of ionizing radiation has an old tradition '
in Czechoslovakia. The history may be followed since the year 1898, when
Marie and Pierre Curie isolated radium from uranite. They obtained this
uranite from the deposit near Jächymov which lies in the west of Bohemia.
The first radium for radiotherapeutical purposes was produced in the State
Uranite and Radium Factory which was put into operation at Jächymov already
in 1910. The output was between 2-3 g of radium per year. In the early time
of the radiobiological research also the curative effect of the'springs
located in the uranite mines was discovered. At the beginning of this
century in 1906 the famous Jächymov Spa was founded. Later in was dis-
covered that the curative effect of these springs was due to radon.

In 1919 the State Radiological Institute was founded, where ex-
perimental as well as theoretical works were performed. Talking about this t.
Institute the late Prof. BShounek should be commemorated. He worked in the fc
laboratory of Madame Curie after the First World War. In the period f
between both World Wars his personality influenced very much the radio- •
logical reserach in our country. ':*"

Also the investigation of the effects of radioactivity on plants >.
has an old tradition in my country. Julius Stoklasa, Professor of the ;
Agricultural University in Prague, published already in 191 *• his paper ?;
called "On the Radioactive Fertilizer". This article appeared in the , £>
Chemiker Zeitung. In this publication he wrote: "I have been investigating p
the influence of radioactivity on the exchange of matter and gases in |c
plant cells containing or not containing chlorophyll already during a 'jv
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period of seven years. The review of these studies I presented on the
Vlth International Congress on General and Medical Electrology and
Radiology, which took place in Prague in 1912. I have also published
six other papers on this subject in the Proceedings of the Pari si en
Academy of Science between 1912 and 1914."

Prof. Stoklasa with his coworkers Sebor, Zdobnicky, Stranak and
Hromadko were probably among the first scientists who studied radio-
stimulation. For their experiments they used radioactive material and
water containing radon from Jächymov. They observed radlostimulation
in bacteria as well as in plants. In the latter case they achieved
higher yields and earlier germination In the presence of radioactivity.
Remembering the beginning of the use of nuclear techniques in
agricultural research I should also like to mention Silvestr Prät,
Professor of the Charles University. He stimulated the application of
radioisotopes in plant pyslology and set up a rad1oIsotope laboratory
at the Faculty of Science.
In the beginning of the thirties his studies concerned the effect of
heavy water» radiolead and thorium on plants. Since this time, nuclear
methods have become a common» very useful and efficient tool in our
biological, medical and agricultural research.

Fast development in this area is connected witli the first delivery
of radioisotopes from the U.S.S.R. in 1953- In these years new modern
laboratories were established in the institutes of the Czechoslovak
Academy of Science, Czechoslovak Academy of Agricultural Science and
at several universities. In 1962 the gamma field was constructed.
During sixteen years of its operation, chronic irradiation has proved
to be a useful tool for induction of mutations in crop plants.

The beginning of modern application of nuclear methods in biology
In our country is connected with the pioneer work of the late Prof. K.
§11 Ink. He was the first one in the world to apply high doses of radio-
iodine for the treatment of thyreotoxicosis and cancer of the thyroid
gland. From its beginning the development of nuclear medicine has been
very successful in our country and today it is a well established branch
of medicine. It may be demonstrated by the following data: the number of
examinations by nuclear methods increased in the Czech Socialist Republic
from '»3954 in 1971 to 112109 in 1974. During the last years we can follow
the rapid development of the utilization of the radioimunoiogicat methods,
especially for the determination of different hormones, toxins, etc.
The Czechoslovak Society for Nuclear Medicine and Radiation Hygiene is
one of the oldest societies in the world in this field. It belonged among
the initiators of the foundation of the European Society for Nuclear
Medicine.

As we are meeting in Brno, it should be worthwhile to mention that \-
In its vicinity an Irradiation Plant for Sterilization of Medical Products
was built. It was put Into operation in-1972. Since then the activity of td
the Co-60 source has been increased for several times to meet the demands
of producers of medical supplies and now it has reached 300 kCi. The L,
amount of sterilized production exceeded 500 t In the last year. ;.'

At present 23 radioisotope laboratories in"different research 5
institutes are available for agricultural research. Our research institutes ?
participate in the research projects coordinated by the International <
Atomic Energy Agency and by the Commission of Mutual Economic Aid. t,

Iß
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The Czechoslovak Atomic Energy Commission sponsors two research
programmes in the area of interest for ESNA's members:
- Utilization of Nuclear Methods In Agriculture;
- Investigation of Food Irradiation on Pilot-Plant Scale,
where eight and seven respectively research institutes participate.

As the most important nuclear technique applied in our agricultural
research are considered: radiqimmunological methods, Induction of .mutants
by radiation together with the use of *5N-labelled compounds for the
investigation of fertilizer utilization and metabolism.

The following three papers will cover these topics. Therefore I
shall draw your attention to the other fields. The method of labelled
compounds has become a classical tool for the investigation of numerous
problems in plant and in animal physiology, nutrition, in pathophysio-
loqy and in the studies of the influence of pesticides and fertilizers
on our environment. Many works using nuclear methods are continuously
carried out and several of them will be presented also during the
sessions of working groups.
Now I should like to turn to the following topics:
- Food Irradiation
r Waste Irradiation
- Utilization of waste heat- in agriculture.

Research in food irradiation has been carried out in Czechoslovakia
for twenty years. During this period studies were completed on the
technological and economic feasibility of this technology and on the
wholesomeness testing of irradiated potatoes, grain, meat and meat
products, cultivated mushrooms and animal feeds. In spite of great efforts,
the favourable results achieved in experiments on laboratory scale have
not been proved on pilot plant-scale. Further investigation of the
irradiation of grain, meat and meat products has been abandoned because
of unfavourable results both from the economic and technological point of
view. In the past two seasons, four research institutes carried out
pilot-plant experiments on potatoes irradiation. Varieties predominating
in our country were followed. The losses of stored irradiated potatoes
due to rotting were in commercial storages higher than of the control
samples. Similar results were obtained in both seasons. Also discolouration
was observed after irradiation with a dose of 150 Gy. Due to these results
it will be necessary to reevaluate our project in the field of food
irradiation. On the other hand promising results have been proved as far
as onions, garlic and mushrooms irradiation concerns. Also radiation
treatment of animal feeds has been successful. In the Gnotobiol gical
laboratory of the Microbiological Institute of the Czechoslovak Academy
of Science this method has been used for several years for the
sterilization of feeds for germinal free animals. This method has
appeared to be more reliable than previously applied autoclaving. After
introduction of the radiation sterilization the contamination of GF-
laboratory animals decreased. Also the nutrition value of the feedstuffs
sterilized by radiation is higher.

I think that in the area of waste irradiation the ESNA working
group has fulfilled a task, which should be highly appreciated. Success-
ful sludge recycling is all important for environmental protection. It
is well known that municipal as well as agricultural wastes are a
valuable source of nitrogen, phosphorus and organic compounds, that may
be used as fertilizer or animal feeding complements. However, there are
several problems hindering larger use of these wastes in agriculture.
The content of heavy metals and health hazards due to contamination by
pathogens are considered most serious.



Waste irradiation is regarded as one of the possible methods to
solve the problem of high pathogen contamination and high content of
some chemicals. In my country we are well aware of the advantage of
the radiation treatment especially from the point of saving energy.
The possibilities of utilization of this method are thoroughly studied
and an investigation in this field has been started. The results will
be presented at the session of the Working Group on Waste Irradiation.
This Working Group has performed an excellent work in disseminating
information about the last progress and in establishing contacts
between scientists engaged in research in this particular field.

I think that at this occasion, the initiation of the ESNA •
Committee to extent promptly its activity on this new field should be
highly valued. Hay be, it would be worthwhile to cover also further
areas, where better cooperation of scientists could be useful and
accelerate further progress.

We assume that such an area of great importance is the utilization
of waste heat from nuclear power stations for the increase of the
agricultural production.

The efficiency of the conversion of nuclear energy into electricity
is only about 30$. Therefore, without a supplementary waste heat
utilization system, great amounts.of energy would be dissipated. This
would not only be uneconomic but also would cause thermal pollution of
the environment. Several systems have been designed for the utilization
of low temperature reject heat to intensify agriculture production.

It Is generally anticipated that little research of fundamental
nature would be required to use nuclear heat in agriculture. Nevertheless
the technical and economic feasibility of each type of waste heat
utilization system and its potential for widescale use in power
generating industry must be thoroughly investigated. Therefore we' assume
that a lot of space 'for fruitful cooperation has been left.

In our country we are starting construction of several further
nuclear power stations and the feasibility of using waste heat for
beneficial uses is also studied. The following systems are being con-
sidered for the utilization of this waste heat in agriculture: green-
houses heating, soil warming in open fields, cultivation of mushrooms,
thermal aquaculture, drying houses and food industry.

The Czechoslovak Atomic Energy Commission in cooperation with the
Federal Ministry of Agriculture and Nutrition and other Czechoslovak
Authorities give support to the efforts to achieve further progress in
this field. In the last year the Central Commission for Utilization of
Energy Sources and Application of Nuclear Methods in Agriculture was set
up. The aim of this body of the Czechoslovak Agricultural Academy is
also to coordinate the research and support, the introduction and
utilization of nuclear methods and nuclear energy in agriculture.

High priority is given to the projects on waste-heat utilization
and ah extensive research programme is being prepared.

Mr. President, Mr. Chairman, Ladies and Gentlemen1.
In the field of scientific cooperation lies one of the main aspects

of the materialization of detente. We expect that the activity of your
Society will also in the future contribute to this policy. We hope that
closer contacts between ESNA and Czechoslovak scientists will develop
successfully for the benefit of cooperation of all participants.

On behalf of the Czechoslovak Atomic Energy Commission I wish this
meeting a lot of success and personally I am wishing all of you a
pleasant time in our country:



[j UTILIZATION OF STABLE ISOTOPES IN AGRICULTURE

1 by
•;;:) M. Krälovä and I. Havassy, Czechoslovakia

':! Introduction •

j The application of stable isotopes in agriculture started with the
. •; stable isotopes of nitrogen, oxygen, and hydrogen applied to the

fundamental biological processes of photosynthesis and respiration, Many
V studies in photosynthesis research have used stable isotopes of both

„:"', oxygen and hydrogen, although oxygen isotopes are by far the most
:' promising ones in the study of photosynthesis (GERSTER et al. 1977i
; KLEIN et al. 1977). The main problem is the very fast exchange of oxygen
••; between water and carbon dioxide. Another important factor in the
'% natural water cycle is the water turnover of transpiring leaves (MATWIYOFF
Jp 1979).
V Many authors have investigated the turnover of different labelled

nitrogen sources In plants (DE KOCK 1964, BREMNER 1965, HARPER, PAULSEN
1969, BREMNER, SHAW 1958, VANEK et al. 1974, MOUCHOVA, KRÄL0VÄ 1974, 1975,

i BREMNER, TABATABAI 1973, STOYANOV 1977) and the amount of 15N incorporated
K into free ammonium, nitrate or nitrite levels (BROUWER 1965, BURFORD 1975)
M' of the different stages of plant growth like as tillering, flowering,
-; maturity (HATULA, KRALOVA 1975). Some authors discussed the difference
>j: between nitrogen isotope ratios in commercial fertilizers and in the
- nitrogen compounds which occur naturally in soils (RENNIE et al. 1976,

HAUCK 1973, HAUCK et dl. 1972, BLACKMER, BREMNER 1977, CHENG et al. 1964).
L The contribution.of rainfall to the nitrogen isotope balance based on

natural variations must not be neglected (GAEBLER et al. 1963).
One of the major present problems is the most advanced water

purification plants which try to get rid of nitrates. Nitrate ions are
.<; very soluble and are consequently leached to a certain degree. In those

areas where drinking water is processed from surface water, the main
concern is of course the toxicity .caused by nitrate ions (BLACK, WARING

.\ 1977, BLACKMER, BREMNER 1977, KOHL et al. 1971, HAUCK 1971). The
application of the stable isotope 15N has played a crucial role in
investigating the fixation of molecular nitrogen by micro-organisms.

Recently trends in the use of stable isotopes such as 1*C, 15N and
• 1 80 in biochemistry and agricultural research have been reviewed with

emphasis on nuclear magnetic resonance spectroscopy and mass spectrometry.
Biological studies with compounds labelled with single or double isotopes
have been developed paralelly with the rapid progress in the enhancement
of sensitivity and selectivity of gas chromatography - mass spectrometric
analyses, and have been directed largely to an evaluation of biochemical
metabolic pathways. In these studies isotopically labelled compounds
have been used to advantage as internal standards for the mass spectro-
metric analyses and as in vivo tracers for metabolites.

The use of double labelling with stable and radioactive isotopes
has proved to be especially fruitful in investigating the molecular

' mechanism of photosynthesis, chemosynthesis, and other biological pro-
cesses.

In agricultural research dealing with animal production the problems
;. of effective use of plant proteins and synthetic non-proteins and the

transformations of N substances into animal proteins were investigated
~:\ witn the help of 15N labelled compounds. New information on the con-
•;•-"• version of non-protein N-substances, mainly urea, in the organism of

ruminants and chicken, is obtained (FAUST et al. 1963, VIRTANEN 1964,
I ALIEV, KOSAROV 1967, HAVASSY et al. 1974, KOWALCZYK, HAVASSY 1975).
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The tflde use of stable isotopes in solving theoretical and practical
problems in animal production proved to be advantageous .and in some
cases even Indispensable (BODA et al. 1976).

The following passage of this paper tries to describe the ex-
perimental base of the application of stable isotopes In Czechoslo-
vak agricultural research and the most important results will be
illustrated.

Utilization of 15M in Czechoslovak Agricultural Research

In agricultural research dealing with soil-plant relationships
and animal production the only stable isotope which is used in CSSR,
is nitrogen-15.

This brief review of the recent success obtained in using l5N
to study soil-plant relationships and transformation to animal protein
up to molecular levels shows that the use of 15N in experimental
techniques has enabled better understanding of these relationships.

The true uptake of nitrogen from soil and fertilizers by
different crops as a function of their particular biological
characteristics were determined (VANEK, KNOP, VOSTAL 197^. M0UCH0VÄ,
KRÄL0VA, APLTAUER 1972, KRALOVA, MOUCHOVA 1974. KRÄLOVA, RICHTER 1976).
Applied fertilizer nitrogen, by intensifying the mobilization processes,
increases the mobility of soil nitrogen. Fertilizer nitrogen in the
soil undergoes various changes (KRALOVA et al. 1977, KUBAT, KRALOVA,
NOVAK in press), as a result of which some is lost in the form of
gaseous compounds. A certain amount of fertilizer nitrogen may be
lost by leaching1.

N-transformations In soils, particularly in ths presence of en-
riched organic matter such as glucose, were studied by KRÄLOVÄ, KUBÄT,
NOVÄK, DRA2DAK (1977). The mineralIzatIon of the soil organic matter in
the experiment with glucose and enriched ammonium sulphate (Fig. 1) was
influenced by Increasing the temperature (the temperature range was
15 - 30 °C). The fluctuating temperatures (20 -"30 - 20 °C) were more
effective (Fig. 2). The course of ammonium Ions demonstrated (Fig. 3)
a slight decrease in the content of 15N after 2k hours of incubation
at 20 and 30 °C as well as of the total N content. This item was
caused by N fixation by clay minerals. After k% hours the total N
content Increased especially at 30 °C, however, the increase of 1 5N
was minute. The increase of this total amount corresponded to the in-
crease of Asotobaoter activity (Fig. k) and to the increase of the
nitrogenase activity (Table 1).

N-transformations in soil in experiments enriched with glucose
and potassium nitrate labelled with l5N were studied by KRÄL0VÄ,
KUBAT, ORAZDÄK, NOVAK (1978). Denitrlfication rate of added nitrates
was stimulated by higher temperatures, the amount of present organic
substances, and time of the incubation and was low in general (Fig. 5).
After 30 days of the incubation the amount of nitrites decreased to
zero. A small accumulation of 15N-N0jj was caused by the oxidation of
nitrites back to nitrates. Maximum transformations of nitrates due to
assimilation (NOj Immobilized as organic N) by heterotrophic aerobes

j of all types (Fig. 6) caused 60 - 67% of the utilization from added
!̂ nitrates for the organic bounds, especially in 90 days of the
f\ incubation. Ir the absence of glucose the immobilization of added
[] nitrates resulted in k - 11% yield of nitrogen in organic compounds.
|;. In experiments depleted with organic substances the quantity of
;'-. nitrates remained as nitrates.
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Table 1.
MTROGENASE ACTIVITY
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Figure 5. Nitrate reduction at 28 °C in soil in the presence of
enriched K15NO3 and glucose and K15NO3 without glucose.
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Figure 6. Assimilation of NO3-N to organic soil N in experiments with
K15NO3 and glucose at 28 °C.

Application of ISN to plants In the model and field experiments
permitted a distinction of the effect of different Ions of nitroqen
(i.e. ammonium sulphate, potassium nitrate and urea), sometimes also
with the simultaneous addition of components containing organic carbon
(i.e. straw, manure). The effect of an addition of \% of straw on the
content of mineral nitrogen in three types of soil (sandy, loam, sandy
loam soil) following fertilizing with ammonium nitrate, urea, and
ammonium sulphate (an N-dose of 300 mg/kg) was investigated under
laboratory conditions by VANIK, KNOP, V0STÄL (197*0). Microorganisms
utilized NH$-N preferently and the highest immobilization of nitrogen
was found after fertilizing urea. The total immobilization of mineral
nitrogen depended on the soil properties and on the applied fertilizers
and its amount. The authors, mentioned above, assumed that urea re-
presented an appropriate nitrogen source for microorganisms and that it
was more convenient for balancing the unfavourable relation of C:N
under a mulch of straw.

The application of mineral nitrogen in the forms of ammonium
sulphate and potassium nitrage labelled with 15N at the rates from
5,2 to 630 mg/kg of N and the N-uptake by Horse Bean were studied by
MOUCHOVÄ, KRAL0VÄ, APLTAUER (1972, 1974). In the case of the applied
nitrogen from 5,2 to 105 mg/kg of N the proportion of N from potassium
nitrate and the recovery of the supplied N by Horse Bean was higher than
from ammonium sulphate (Fig. 7). At higher dose from 210 to 630 mg/kg of
N the utilization of nitrogen by the top parts of bean was higher after
the application of ammonium sulphate. The proportion of the supplied
mineral nitrogen was higher in the top parts of bean after the
application at sowing. The highest recovery of the supplied nitrogen
was ascertained in the case of a divided dose of the fertilizer.
Probably the synthesis of the essential amino acids and amides was
finished after 5 days and therefore the nitrate Ions were afterwards
accepted more than ammonium ions. The increase of nitrogen .doses up to
630 mg/kg of N increased the proportion of nitrogen from ammonium
sulphate again. The effect of mineral fertilizer nitrogen on nodulation
was observed: at lower rates of N node weight was higher after the
application of ammonium sulphate, at higher rates the node weight was
higher after bean fertilization with potassium, nitrate.
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Figure 7. Dynamics of the uptake of nitrogen by top parts of Horse
Bean from (15NHi»)2SO|, and K

15N03.

The yield and nitrogen uptake was not only observed at bean but also
at the subsequent crops, such as maize and oats (KRÄLOVÄ, MOUCHOVÄ 1975).
The weight of tops of bean harvested at the beginning of flowering was
only a little-affected by ammonium sulphate (Table 2), the weight of
upper parts of maize harvested before ear emergency increased continually
with the increase of N-doses, potassium nitrate was more effective than
ammonium sulphate. The subsequent oats harvested before ripening took up
a very small part of an applied N-ferti1izer. An increase of the dose of
nitrogen up to 210 mg/kg of N affected a new distribution of accepted
nitrogen between the observed crops: beans took up less than in comparison
with the dose of 26,2 mg/kg of N from potassium nitrate. Maize took up
more and the recovery of nitrogen by oats did not change (Fig. 8).

Table 2 . Content of dry matter and I5N-uptake at
the beginning of horse bean-flowering .

Form» of
fertilizer

PK*

«4*25^

PK*

K I5NOj

Dose* of N
ppm

52.5
105.
210.
420.
630.

52.5
105.

210.
420.
630.

Dry matter in g
(sample control )

upper part

1.9

2.3

2.4

0.5

-2.6

1.4

2.3

3.7
1.7

-10.7

root

1.6

1.1

0.7
- 2 .
-3.1

1.5
not an»!

1.3
-2 .9
-2.1

^N-Uptake a | o m V .

upper part

1.19
2.02
2.02
1.80
2.09

1.84
2.68

2.15
1.13
1.44

root

1.38
2.09
1.83
1.22
1.85

1.81
2.32
2.42
1.21
1.38

J

V
r.'

[V
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Figure 8. N-uptake by Horse Bean and subsequent crops after the
application of different N-sources. The bean was harvested
at the beginning of flowering, maize before ear emergency,
oats before ripening.

After the evaluation of pot experiments the field experiments with
Horse Beans were started. The applicated fertilizers were ammonium
sulphate and urea labelled with *5N. Urea increased the weight of the
upper parts of the beans in comparison with ammonium sulphate as
MOUCHOVÄ, KRÄLOV/A (1977) found. On the other hand, the weight was re-
duced after the application of straw to the sot I. The proportion of
nitrogen from the fertilizer and the recovery of nitrogen by the plants
(Fig. 9) increased with increasing the dose of ammonium sulphate as well
as of urea or of urea with the simultaneous addition of straw (6 t ha" 1),

20

1 0 ' •

60 60
(BNH2)2 CO

Figure 9. N-uptake of top parts of Horse Bean from dif ferent N-sources
in the f ie ld experiments.



The fncreese of doses of nitrogen depressed the growth of bean and
the application of straw to the soil immobilized nitrogen and de-
pressed the yield of upper parts of bean.

Urea uptake and Its incorporation in the nitrogen metabolism
of plants Is influenced.by the activity of enzymatic hydrolysis to
ammonia, carbon dioxide, and water. Ammonium is incorporated In the
ami no acids, the increasing amount of ammonia is toxic. In water ,
culture the uptake and the incorporation of 1 5N from labelled urea
and ammonium nitrate as nutrient media were studied after 8 hours
exposure during four growth phases of Spring Barley as well as the
final 15N distribution in the mature plant in the paper of MATULA,
KRÄL0VÄ (1975), MATULA, KNOP (1978). In all growth stages urea-H
was substantially less taken up and incorporated than ammonium
nitrate-N except the flowering stage (Fig. 10). The ammonium Ion
was preferred to the nitrate ion. Nitrogen from nitrate sources was
more rapidly transported from the roots to the upper parts of the
plant, especially to the apical parts where It was Incorporated
into protein fractions, than nitrogen from the other sources. After
NO3-N Incorporation vast translocations did not take place In the
plant (Table 3).
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Figure 10. Effect of different N-sources on N-uptake by Spring Barley
at several growth phases (8 hour exposure).
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On the other hand the incorporation of N from ammonium and urea sources
was higher into free amino acids and N was more mobile and translocated
between free amino acid fraction and protein fraction-

Maize plants (Zea mayr. L.) were grown as water cultures at three
different levels of nitrogen applied as 15NH2C0NH2 under conditions of
a constant nutrition with other elements in studies of KRÄLOVÄ, RICHTER
(1976;. During the ten days cultivation increasing doses of nitrogen,
up to 97,3 mg/1 did increase the production of dry matter (Table 5).
A higher dose of nitrogen, up to 19*»,7 mg/1, resulted in a hyponasty
and decreased the production of dry matter. The toxic influence of
ammonia was shown. No changes in the concentration of total 'nitrogen
were observed (Table 5) after the nutrition of plants with urea.
However, in dependence on nitrogen doses an increase in "amide plus
ammonium" fraction was observed. A greater amount of 15N accumulated
in roots, especially in fractions of "non-protein" and "amide plus ammonium"
nitrogen. On the other hand the highest dose of urea (19*1.7 mg/1) in-
hibited the protein synthesis.hibited the protein synthesis.

T a b l e *>. COMIM ol dty maitar alt« th« W-otv. application T a b l e $ • Incotporation ol ISN tiler 10 dayl in

.1 («NH,), CO I. Ma». . ( ' " " " " L )

Malti

Av«<|* p«f O'M plant ( loul 10 plann) .

Do«« ol
urea

48.6
9?.J

194.7

Height of
plant

cm

19.3

19.8

Uniih of
roots

cm

22.8

is.
16.7

Dry matter In mg
upper

part

60.3
71.7
60.7

roota

28.6

29.6

27.8

total
amount

89.1

101.3

Is.a

Don« of
urta ,

»l/l

48.6
97.3
194.7

48.6
97.3
194.7

nan- prottln
" N mg

upptr

28.3
96.4
49.9

free- amlno
I 5N m,

»art of plant

4.7
5.1
7.1

amldt + N H ,

" N m,

0.8
1.8
2.1

total N
m,

6.2
6.1
6.4

rooti

203.0
not anal

243.12

•13.6
14.3
4.1

not anal
23.2
20.4

7.J
• 7.3

6.(1

The metabolic pathways of nitrogen assimilation in plant tissue
have been studied by the direct tracer 15N and the primary metabolic
processes which are directly connected with nitrogen uptake and its
assimilation in plant roots above described. The intensity of total
nitrogen uptake arid its incorporation into the different organic
compounds in the roots and into incorporated amino acids in xylem
exudate were observed in papers of IVANKO, MAXIÄNOVÄ 097'»), IVANKO
(1972, 1971), KRÄLOVÄ, IVANKO, MAXIÄNOVÄ (1970). It seems that the
mechanism of nitrogen uptake in the form of nitrate or ammonia consisted
of several sequences of chemical reactions in connection with the general
metabolic processes of the plants. The nitrogen taken up was primarily
incorporated into amino acids which were directly or indirectly related
to the activity of the Krebs cycle. The authors mentioned above have
found that nitrogen was preferably incorp, rated into glutamic acid and
then re-distributed by transamination to all the other amino acids
(Fig. 11). The nitrogen assimilation was only connected with the synthe.i-
of new amlno acids but also with the aminq acid incorporation into root
proteins. From the obtained results it appeared that several pools existed
for different amino acids which differed in their relation to the primary
assimilation processes of nitrogen, its incorporation into protein,
taken up by the roots, and Its transport to the green parts of the plant.
The direct relation between single N components of the xylem exudate
and the pool of these components in the root system was established
only by using 15N. In the amino acids of xylem exudate after different P,
! K and N applications, an isotopic analysis of single amino acid-N was
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made In Intervals of 0 - 6 hours and 6 - 2*» hours after the addition of
nitrogen. The purpose was to find whether the higher increase of the
release of amino acids by xylem exudate of roots into aerial organs was
due to the new synthesis of nitrogen in the plant. It is clear from
Fig. 12 that glutamin was the dominating amI no acid in the release of
the new synthetized amIno acids, It represented 23,7%, together with
glutamic acid as much as 27,7%. In the transported new synthetized
amino acids there was successive prevalence of serin and alanin. Pre-
dominantly those amino acids and their amides were produced in roots by
way of primary assimilation of nitrogen.
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Figure 12. i
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The application of l!jH in the biosynthesis of indole derlvates and
its regulation was studied especially inplants of the family Braaaicaaeae
by KUTAÜEK et at. (1975)• For these observations the authors used a
combination of radioactive and stable techniques. TNe plants seemed to
be able to synthetize indolyl acetic acid by severs! pathways of which
those.over secondary products were specific. The endogenous Indolyl
acetic acid level was dependent on Its synthesis degradation and on the
formation of conjugated compounds. Auxin biosynthesis in Brassiaa plants
was observed. In Brasaiaa plants, tryptophan-3 - ll*C was found as the
precursor of the indole glucossinolate glucobrassicin (labelled molecule
was incorporated into GLUBR aglycone). The nitrogen atom in the iso-
thiocyanate group of the GLUBR aglycone was derived from the nitrogen of
the a-amino group of the amino acid precursor (Fig. 13). A precursor
labelled with 14C and 15N was used to confirm the conclusion.
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Figure 13. Scheme of metabolism of L-tryptophan in BraBoiaa plants.
Scheme of GLUBR-biosynthesis from L-tryptophan precursor.

Some important new information on the reuti1izatlon of endogenous
urea (urea circulating in body fluids) in ruminants and on utilization
of urea nitrogen in chicks were obtained (Table 6 ) .
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The incorporation of intravenously administered urea-15N into the
microbial and blood plasma proteins and its amide-N in sheep was
demonstrated. It was confirmed that the biosynthesis of plasma proteins
and their amide groups via the synthesis of microbial proteins and
microbial nitrogen compounds in the forestomachs was one of the important
metabolic pathways of blood urea utilization (HAVASSY et al. 1976,
KOWALCZYK et al. 1975). The marked increase In the 15N content of the
rumen fluid of sheep at the beginning of the third and during the fourth
to the fifth day of the experiment (̂ 5N excretion in the urine was
minimal) after intravenous administration of 1 5N urea was shown. It was
concluded that other unidentified nitrogenous substances, synthetized
from ammonia by the hydrolysis of blood urea in the rumen and its wall,
might pass into the rumen. Recircuiation of nitrogenous substances
synthetized from blood-urea-15N in the rumen has been proved (HAVASSY
et al. 1971», BODA et al. 1976).

After a single administration of 15N-urea into blood, it was found
that nitrogenous substances synthetized from 15N-urea were recycled
through the alimentary tract of sheep. Its secretion predominated in the
forestomachs, abomasum and duodenum and its reabsorpt'on took place in
the intestinal tract. From the 15N incorporated into the nitrogenous
substances (passed through the duodenum) 73 - 8k% of the 15N content
was reabsorbed. The participation of the complete parts as well as of
the single parts of the gastrointestinal tract of sheep on the re-
utilization of endogenous urea-N has been shown (KOWALCZYK et al. 1975).



On the basis of these results it was concluded that the entero-
hepatal circulation of nitrogenous substances including endogenous
nitrogen played an important rote in reutillzlng the endogenous urea»
N for proteosynthe . Is and synthesis of other N-metabolites. All the
results mentioned above showed that an active ana dynamic endogenous urea-
N exchange existed. The hypothesis about the hydrolysis of blood urea In
the alimentary tract of ruminants and about its utilization as a natural
process indispensable for the maintanance of nitrogen recycling and its
balance was confirmed BOBA et dl. 1976).

The incorporation of 15N from labelled urea into blood plasma proteins
and muscle proteins of chicken, whose feed contained urea - l5N, were
Investigated. Very little Incorporation of l5N from labelled urea into
the plasma proteins of chick (a total dose was ^70 mg 1 5N) was observed.
(Table 7). Traces of 15N-amount were Incorporated into the muscle
proteins of chicken (HAVASSY et al. 1977). The urea nitrogen was utilized
in chicks for protein synthesis In a slight extent, about a half of the
N-urea content was incorporated Into the amide-N of proteins. The low ability
of domestic fowl to utilize urea-N for the protein synthesis could be only
explained as a species peculiarity. The relative Inability of such birds
to utilize urea-N for the protein synthesis was due to a low activity of
main enzymes (urease and glutamatedehydrogenase In the alimentary tract
and glutamatedehydrogenase In the liver) permitting the incorporation of
urea-N into amlno acids (HÄVASSY et dl. 1977, HAVASSY, KOWALCZYK, un-
published).
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The theoretical information allowed to solve the practical problems
with the help of 15N. For example, the largest part of 15N unretained
from the given dose of 15N after the introvenous administration of urea
labelled with 15N in sheep fed on a low nitrogen diet as well as on the
higher nitrogen diet, was excreted during two days. The dally excretion
in the feces was \,U - l,k% of the given 15N dose. Retention of 1 5N from
the intravenously administered labelled urea dose in the nitrogen pool
was higher at lower nitrogen intake than at higher one. (Fig. 1*»).
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The measurement of.the 1 5N excretion from the given dose in
ruminants can be used in testing more exactly the nitrogen economy
of ruminants fed on the newly composed diets, especially in the case
of substituting proteins by synthetic urea. Higher 15N-retentlcn
signifies a better nitrogen economy.

By using 15N-urea it was shown that the protein substitution by
* urea in the feed of chicken as well as of ruminants i« not profitable.

By this way such an important problem has been solved.

Conclusions

The use of stable isotopes in Czechoslovak agricultural research
: has been limited by the equipment and by the high prices of labelled

compounds. The application of stable isotopes, especially heavy
nitrogen, in agricultural research is mainly possible in research

••\f Institutes. A few agricultural plants have specialists for this work
and also the necessary equipment. In Czechoslovakia there are two

4 methodological centres interested in the application of 15N and capable
of measuring this isotope on a high technical level: in Slovakia the
Institute of Animal Physiology of the Slovak Academy of Sciences In '

r Kos Ice and the Institute of Experimental Botany of the Czechoslovak
\\ Academy of Sciences In Prague in Bohemia. These two above mentioned
:,\' institutes have solved the problems dealing with plant and animal
V^ production.
;O The Institute of Animal Physiology of the Slovak Academy of Sciences

has been a centre for the problems of the nitrogen cycle in animals and
the use of 1 5N as a tracer allowing the solution of these problems on
a high theoretical level. The Institute of Experimental Botany of the

; Czechoslovak Academy of Sciences has been a centre for the problems
dealing with the agricultural production. The practical problems

: concerning the economy of agricultural production in the whole could
v-c be solved on the molecular level of the biology and biochemistry only
•"; with the help of 15N as a tracer.
- ' The general tendency of Czechoslovak agricultural research is the
'•'... study of the agricultural system as a whole and there is also a trend
j to perform long term studies before conclusions are made. For this
^ development the fact is important that in future much more automatic
• analytical apparatus on a high technical level will be available so
„J that it will be possible to determine more factors simultaneously.
; The application of the entire system analysis will promote the
<-. study of the agricultural system as a whole to the molecular level
;;• and the improved international contacts will promote avoiding un-
'•',} necessary duplication of research and stimulate investigations which

are complementary. All these factors will enormously promote the
.::] scientific progress In our field of interests.
a
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APPLICATION OF RAO IOANALYTICAL
METHODS IN AGRICULTURE

by

A, Hol ib, K. HruSka and J. Hampl, C.S.S.R.

In industrially developed countries agriculture has changed from
a way of life into a branch of industry. This applies in the full sense
of the word to animal production where engineering and chemistry have
been introduced in an imposing manner. This process is often referred
to as industrialization of agriculture and is generally associated with
intensification of animal production, i.e. with the trend toward
intensive husbandry systems where large numbers of animals are kept
under conditions of high stocking rates. Nevertheless, animal production
is in the first place a biological process and therefore the industriali-
zation and intensification of animal production requires a corresponding
control of this biological process. This opens the door for the
application of a number of new methods in agriculture.

One of these new methods is radioimmunoassay (RIA). This method
combines the-remarkable capacity of animal defence systems to identify
the structure of antigen molecules with the high sensitivity of detection
of ionizing radiation by modern measuring apparatus. RIA is a universal
method permitting determination of all substances against which specific
antibodies can be prepared and which are available in the radionuclide-
labelled form. Related methods, based on a similar principle, use a
binding protein which occurs in blood serum under certain conditions, or
membrane receptors of some target tissues in place of antibodies, and
label antigens with enzymes or phages in place of radionuclides. The bulk
of substances that can be determined by RIA at present are hormones °
regardless of their chemical structure, viz. proteohormones, steroid hormones,
high-molecular and low-molecular weight peptides and simple compounds having
a high biological activity such as prostaglandins.

The principle of RIA is very simple. The concentration of the unknown
uniabelled antigen is obtained by comparing its inhibitory effect on the
binding of radioactively labelled antigen to specific antibodies with the
inhibitory effect of known standards. The sensitivity of radioimmunoassay
is remarkable. As little as 0,1 picogram of an unknown compound per mi H i -
ll ter is readily measurable. Radioimmunoassay is not an isotope dilution
technique, with which it has been confused, since there is no requirement
for identical immunological or biological behaviour of labelled and un-
labelled antigen. The validity of radioimmunoassay is dependent on
identical immunological behaviour of an antigen in unknown samples with
the antigen in standards. The specificity of immunological reactions can
permit ready distinction, e.g. between corticosterone and cortisol,
steroids which differ only in the absence or presence of a single
hydroxyl residue (Yalow, 1978).

The samp1"s received must in some cases be extracted and the extract
must be purified. The samples are then diluted, the reagents are added
and the reaction mixture is incubated. The separation of free from bound
activity is made before the measurement of the activity. The last steps
are calculations of the results and their handling.

Up to now the high specificity and sensitivity offered by RIA has
been utilized mainly in endrocrinology where the superiority of RIA
over other methods is obvious. Some 25 years ago the idea of determining
several picogram of steroid or protein in 100 ul of blood serum would
have seemed fantastic. The high sensitivity of RIA has allowed not only
demonstration of the insufficiency or hyperfunction of some glands but
also a number of other studies wuch as investigations of diurnal changes
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and of environmental effects on the mechanisms of neurohumoral
regulation.

In veterinary endocrlnological diagnosis, however, the high
sensitivity of RIA brings about certain limitations particularly
where changes in hormone concentration» either diurnal or caused by
factors such as restraint and sample collection, are so great that
they exceed the differences in basal values for various pathological
conditions (NavrätM etal., 1978).

In non-infectious diagnostics, RIA shows most promise in the
field of reproduction, metabolism, neonate health care and biological
quality of foodstuffs.

In the field of reproduction RIA can be used to follow the
oestrous cycle by detection of changes in the concentration of pro-
gesterone and oestrogens, which is an advantage particularly in animals
with reproductive disorders, to assess general oestrogen!zation of
animal populations,' to help in the selection of animals for in-
semination* to reveal insemination failures already at the time of the
next oestrus and to detect embryonic deaths. An important step is the
adoption of functional capacity tests, the most refined of which is
the test for assessing the functional state of the pltuitary-testlcular
axis on the basis of testosterone levels after administration of LH-
releasing hormone as Is used particularly in boars (Navrätil et al.,
1975).

In experimental work, RIA may find application in the evaluation
of pituitary hormones, cortlcosteroids, cyclic adenosine monophosphate
and other substances. Associated with reproductive function is also the
determination of some non-hormonal substances such as of immunoglobulins
in seminal plasma and cervical and uterine secretions. RIA may be also
of value for the determination of aflatoxin and bile acids.

A number of recent studies have substantiated the view that one
of the most important veterinary applications of RIA In terms of economic
value is the determination of progesterone in cows1 milk or blood plasma
as a fertilization test for cattle. Good breeding work and achievement
of high reproductive performance in cattle is based on getting cows with
calf within 60 days of parturition. In cows with feeble or silent heat
periods pregnancy can be diagnosed by rectal palpation 50 days after
breeding at the earliest. By determining progesterone concentration in
milk, insemination failures can be detected as early as 21 to 23 days
after breeding and a second insemination attempt may follow.

The principle of the fertilization test based on the determination
of progesterone in milk or blood is shown :n Fig. 1. The lower part
illustrates the changes In progesterone concentration after insemination
made in oestrus; the physiological variability of the length of the
oestrous cycle has been considered. It can be seen that insemination
failures can be detected on the basis of low progesterone values only
during the next oestrus, preferably between 18 and 2*» days after breeding,
when the differences exist between low progesterone levels during the •;-)
insemination failure and the high levels of progesterone originated in • !

corpus luteum graviditatis would be found. It therefore seems convenient
to analyse the milk on the day of insemination and 21 days after breeding,
which may be of great help in selecting cows for insemination and in re-
vealing Insemination failures. The determination of progesterone in com-
bination with rectal palpation from 50 days to 3 months after insemination
is the most reliable tool so far for the detection of embryonic deaths.
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Upper part: Progesterone levels after insemination during false heat
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•The economic Impact of this approach Is obvious. What remains to
be done Is to ensure conditions under which several millions of pro-
gesterone determinations could be carried out every year so that this
new diagnostic approach might be applied to the majority of bred cows.
In our laboratory work is therefore under way to test the conditions
for operation of a specialized laboratory for RIA equipped with
apparatuses allowing us to process circa 1 000 milk samples a day
(HruSka et at,, 1978a, b, c).

The laboratory Is equipped with a modular system Analymat for
dilution of samples and addition of reagents into 360 tubes in one hour.
Our proposal concerning the measuring equipment is based on our experience
with NE 1600, a new concept, high through-put counter of the Nuclear
Enterprises, designed specially for assaying samples labelled with
iodlne-125. The through-put of NE 1600 is the same as that achieved with
18 to 20 orthodox Instruments (Sedl&ek and HruSka, 1978). For processing
a large number of measurements, a computer Is a necessity. We prefer an
"off-line" connection using a punched tape obtained directly from the
counter. In our work, a Hewlett Packard 9830 A minicomputer with a
graphical and punched tape output has proved useful. The results are
recorded from the punched tape directly In the application forms obtained
together with the samples.

Checks on the metabolism of high-yielding animals may be based on
the observations of thyroid function, on the capacity of the animal body
to cope with Induced hyperglycaemia as assessed by determination of
insulin and on studies of hepatic function by determination of bile
acids. In some cases it will be convenient to include assessment of
adrenal function and of the factors by which it may be affected.

• The practices of neonate health care and the resistance of the new-
born can be assessed, for example, by determination of ImmunoglobuiIns
and vitamins.

Of great importance to human health is, no doubt, the possibility
of using RIA for assessment of the biological quality and wholesomeness
of focd stuffs of animal origin by determination of the residues of some
undesirable substances, by determination of androgen metabolites
responsible for the offensive smell of boar meat as well as by determination
of some vitamins.

RIA may also prove a useful tool In Investigations Into the
possibilities of influencing the oestrou9 cycle such as synchronization
of oestrus, superovulation, prolongation of the period of maximum
lactation and induction of parturition. RIA can also be used to study,
with a maximum of objectivity, environmental effects on adrenal function,
reticuloendothella) system function, thyroid function as well as on
function of the parenchymatous organs.

Some of the above mentiond assays can be introduced as routine
practice in the near future. This applies to the observations on the
oestrous cycle, studies of pituitary and testicular function in male
animals and the determination of thyroxln and insulin. Other assays
require special materials and will take some time before they can be
applied as routine diagnostic tools. However, the evidence to date suggests
that the adoption of RIA In endocrynological and other diagnostic work
would be of great help in the intensification of animal production and
In the rationalization of work in diagnostic centres.

Prof. Yalow (1978), who received the Nobel Price for RIA, expressed
the view that in the 1980's the impact of radlolmmunoassay on the study
of infectious diseases may prove as revolutionary as its impact on endo-
crinology In the 1960's. A start has already been made in virology. Radio-
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immunoassay of hepatitis-associated antigens has become the method of
choice for testing for infected blood, which is of great help to the j
solution of a significant public health problem (Walsh et al., J970, P
1970a), The recent description of a radioimmunoassay for intact murine j!
leukaemia virus with sufficient sensitivity to detect the virus in 0,5 "
microliter of blood is highly encouraging (Yalow and Gross, 1976).
Recently a sensitive and specific radioimmunoassay has been developed
for some constituent of tuberculin. Other methods have been developed
for earlier detection of growth of tubercle bacilli in culture medium
than is possible by other means, with prospective applicability to
rapid and early detection of bacterial growth in biological fluids '
(Straus and Yalow, 1977). Thus eradication of some diseases would be
facilitated by simple and inexpensive RIA methods identifying carriers
of the diseases (Yalow, 1978).

In spite of their apparent advantages in the detection of viral
antibodies, RIA methods have been used almost exclusively for the
determination of viral antibodies in human patients or In animals In- :•
fected experimentally with viruses pathogenic for man. In veterinary .,
medicine, on the other hand, they have not received due attention to ;
date. The main reason for this Is to be seen in the fact that RIA is i{
economic in terms of cost only if large batches of samples are examined. j!;|>
Under conditions of mass animal production and state-wide control of |:1:
diagnostic veterinary service in our country RIA appears to be an
ideal tool In the diagnosis of various infectious, parasitic and other
diseases. The possibility of using RIA in the diagnosis of Aujeszky's
disease in pigs was investigated by Dr. Rodäk of our Institute (Rodäk
et al,, 1978, 1978a). The antibodies to Mycoplasma hyopneumonia in
pig sera were detected by solid phase radioimmunoassay by Hampl et al.
(1978).

In Czechoslovakia where the network of veterinary diagnostic
centers is very dense, and intensive livestock husbandry is practised
on a large scale the need for objective diagnostic methods and the pre-
requisites for their adoption and utilization are greater than in other
countries with less intensive husbandry practices. Under our conditions
RIA provides therefore a unique possibility of bringing about both
qualitative and quantitative changes in veterinary diagnosis. The main
reasons in favour of this approach are as follows:

(1) Determination of hormones and other substances can be made in
blood samples or small volumes of other readily available biolog'ical
materials and is therefore applicable to diagnostic work in farm animals
in the field where collection of 2^-hour samples of urine, for example,
or use of analytical methods incurring much time and effort Is im-
practible.

(2) Automation of all steps of RIA may be envisaged and, if im-
plemented, would ensure high productivity of labour in diagnostic
laboratories. Up to now it is not clear whether the introduction of
more efficient diagnostic methods for some diseases or disorders will
reduce the requirements for veterinary service on the farms or, on the
contrary, increase the demands on the veterinarian in consequence of
the improved identification of diseased animals. In any case, however,
the attention of the veterinarian would be directed to those animals
that really need treatment.

<3) The apparatus used for the RIA of substances that cannot be sv
determined by other currently available methods of clinical chemistry
may also contribute to the rationalization of those methods that up to
now have employed laborious procedures or are less sensitive.
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(4) Another argument in' favour of rapid adoption of RIA In . ,•".
routine use Is the economic aspect, since savings from some determinations :,;
can be predicted to occur very soon. Considering that animal losses and j
the economic impact of impaired animal performance in consequence of '••
disease or reproductive disorders can be readily expressed in terms of ,•".
actual economic loss, the proposal for setting up specialized laboratories
for RIA is likely to find support.

The high sensitivity of radioimmunoanalytical methods, their
universality and potential for ensuring high productivity of labour in
diagnostic laboratories as well as a number of other well-established
advantages manifested by Increasing numbers of radiolmmunoassays, new >
types of assays, development of new apparatus and kits and by the number
of relevant publications and results are the best proof that radloimmuno-
assay has not disappointed the hopes with which it was accepted and has ,
been developed ever since. In veterinary medicine the application of RIA ;: •
shows additiotial promise particularly in the control of fertilization i
and reproduction where new improved objective methods are required. Here {•..',,
the prospects of RIA exceed not only its current application in any other
field, but also the most aspiring concepts.
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APPLICATION OF WASTE-ENERGY (THERMAL) !-
FROM POWER PLANTS f~.

by i|"
J. Delmasi France '(••

First In France and for some years, the C.E.A. (particularly the '?.
"Section de RadioScologie" at Cadarache and the "Laboratoire de biologle
vegetale" at Grenoble) has demonstrated the importance of "lost low-grade
heat" in improving production in a living medium controlled by man. Since
the energy crisis projects on the use of thermal wastes from industrial >
installations have become more extensive because of the first results
obtained by the C.E.A. and the thermal possibilities provided by the
power reactor. These thermal possibilities are provided:
7 either by a condenser cooled in open circuit with river and sea water.
The discharged temperature is T + 10 °C, T begin the river temperature. >

- or, when the river can no longer take new thermal wastes* cooling towers ;
must be built, the waste temperature being T + 23 °C.

There are also other interesting possibilities with geothermal water (••
and industrial, discharged wastes with temperatures exceeding T + 23 °C. ft

Given the low level temperatures of the water, the C.E.A. was |i
interested In the use of this heat in pisciculture» forestry, fruit pro- H
duction and vegetable production with open heating, outdoor soil heating .v
and hothouse heating.

1. Hothouse heating
The low temperature level of the water used to heat the hot houses

necessitates an Increase in heat surface and the best possible connection
between the heat source and the heated plant. This was realized with the
process developed In the C.E.N./Grenoble In 197*»- -

In this process the warm water flows very slowly and at a very low
pressure inside a double-wall polythene mulching laid directly on the soil.

The soil was kept at a very constant temperature. This soil condition
has proved to be very beneficial for the roots of the' plants, evaporation
of water at the surface is reduced, and only a small quantity of irrigation
water is needed. For the leaves, the fact that the warmth is coming from
underneath Is also beneficial. The plants tested always bloomed very well.

The heating process by mulching substantially increased the inertia
of the hot houses, since the soil, which was significantly warmer than with
conventional procedures, was able to restore part of the stored heat, and
because of the water contained in the mulching.

Mulching, laid out over a very wide area, constitutes an outstanding
solar energy collector. This process based on hot-water storage has been I.
designated the "Sunstock" process. In Grenoble, it was possible to raise •.:
the temperature of this storage tank by 8 °C at the end of the day. }••

In addition, it was very easy to increase this thermal inertia at '§>
will, by extending the circuit using a buffer tank to store the excess
diurnal heat. ;•-.

The warm water used in this process was obtained by the following T,
means: p
- a heat pump installation, the warm source is the ground-water table, *
- discharged water (T + 23 °C) from a condenser or an exchanger. j)
Aux.i.J_ia^r£ J!eatj_ncj. 'Ji)^^_heat_ pump_ fc

The f i r s t experimental ins~täl l a t i on was b u i l t at Grenoble d i r i n g the v̂
winter 1973-197't w i th a u x i l i a r y heating using a heat pump. g

I
1
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The heat pump represented a substantially larger investment than a
conventional boiler; four to five times as much.

However, it has mede up for this disadvantage with a considerable
reduction in consumption.

During the first winter, using a heat pump installation, for which
the warm source was the river ground water table at a temperature of
12 °C and with a heat exchange surface of 52% of the cultivated area, a
temperature of 9 °C was maintained In the hothouse, with an outside
temperature of 11 C and water at only 33 °C.

During the second winter, discharge water from the SiloS reactor,
was brought to the hothouse at a temperature ranging from 26 C to 18 C.
The water used to heat the mulching consisted of this waste water used
directly, or water heated by the heat pump, using the same waste as the
warm source.

The use of a perforated mulching led to a rise in the heat exchange
surface to cultivated area ratio to over 80% without harming the crop
density. This made it possible to lower the heating water temperature
even more and showed that the following crops were feasible"

1. lettuce with water at 18 °C to 20 °C, \
2. tomatoes with water at 25 °C to 28 °C, 4.
3. cucumbers with water at 33 °C to 35 °C. U
A very rewarding culture of Tokyo Chrysanthemums was successfully

obtained. ,
This process, for which the Academie des Sciences awarded a prize

to its inventors, is covered by a C.E.A. patent and a licence agreement f
with a French company

Furthermore, based on the results obtained by the experimental
workers in the C.E.A.'s Grenoble hothouse in 1973-197'«. E.D.F., in col-
laboration with the C.E.A., Installed 3000 m 2 of hothouses near the
Saint Laurent des Eaux power plant.

Other tests were undertaken by a horticulturist near Nimes, who
used tunnel hothouses (polythene film cover), at a 'ow cost per sqare
meter, In this case, the warm source was the groundwater töble at \k °C. -
The temperature was raised to 36 °C by two heat pumps. Basic operation ;
under usual conditions was ensured using a pump driven by an electric
motor. The user estimates that for a hothouse area of 40000 m 2, a >
factor of 5 is gained on the cost of conventional heating, using a fuel-
fired boiler. The cost of the pumps will be amortized in two years.

The following conclusions may be drawn from these experiments in
hothouses with auxiliary heating using heat pumps:

1. consumption saving forecasts are generally confirmed;
2. heat distribution to the soil through the mulching has a very

beneficial effect on the crop;
3. interesting results from the stanpoint of both yield and forward-

ness are obtained. '
As for tomatoes and cucumbers, the results were quite similar to

those obtained with ordinary hothouses in the region. ,;
£1 ne£t_use^of_ d.ll.cha£ged_water_at^ about. ̂ 0_°C_ ^

Once the cooling towers were installed, it was clear that the
availability of water at 30 °C was virtually assured throughout the year. 'J

In agriculture the use of water at T + 23 °C is a natural outcome ^
of all the agricultural uses, discussed above, involving heat pumps. <

In the Pierrelatte hothouses, the hot water reaching the plant •>
cooling towers was used to heat water to 36 °C in a heat exchanger. An <
experimental zone was set up covering 5 ha of hothouses, 1,6 of which • ,|
were put into service at the beginning of 1976. The farm Is operated by \y<
a Tricastin hothouse specialist on his own account. The heating system I
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is not supplemented by heat pumps, which are unnecessary in this case.
The costs of the project are very similar to those of the traditional
system, as far as investments are concerned, but substantial savings J
are expected from the operations standpoint, given that warm water is '
available continuously and fuel costs are nil, i;<

This experimental zone will serve as. a demonstration araa for the
agricultural use of cooling water from the future Eurodlf Plant.

The results are very encouraging, The tomato yield is equivalent
to that from hothouses with conventional heating systems; approximately
13 kg/m2. In the last quarter of the year, pimiento, egg plant and
cucumber crops have yielded very good results: (pimiento: autumn
1,86 kg/m2, spring 2,17 kg/m2; egg plants: 4,12 kg/m2 In Jan-July;
cucumber: 18,7 kg/m2, harvest: *• April).

2. Open heating
Important investments are necessary to build hothouses, so other»

cheaper, agricultural and heating techniques have been used for
vegetable production. v

These studies have been carried out in the Nuclear Research Center ,,
at Cadarache, situated near the Durance river. This site has a relatively \j;-
cold climate: tj

- 100 days with temperatures below 0 °C, |r
- 20 days with frost below -5 °C. f
The Cadarache Nuclear Research Center is equipped with two light- >',{

water-type nuclear reactors, and has an agricultural forestry site
covering about 10 ha. Heating tests were performed with reactor cooling
water. The temperature of the water reacing the test plots was weather-
adjusted to about 10 °C above the Durance river water temperature.

The experimental program entered its operational phase in November
1971»» in collaboration with the "Chambre d'Agriculture des Bouches-du-
Rhone" with regard to fruit and vegetable production. Conventional
aluminium irrigation pipes (1 km long) carry the water from the reactor
to the experimental field.*

Ope_n_fJ_eJ_d_fa_rrni_n£
Heating techniques or simple techniques peculiar to the South of

France are used separately or in combination.
The particular agricultural techniques are:
- small polyvinyl and polythene plastic tunnels;
- a plastic sheet laid on the soil;
- plastic walls to protect the crops against the wind.

Two heating techniques are used:
- buried pipes, which are used to heat the soil, with circulation

in a closed circuit;
- spraying with perforated pipes, used to protect the aerial parts

of the plants against frost. This is an open circuit.
Both metals and plastic buried pipes were tested. Costs varied according
to spacing and depth, but were estimated at 3 to 15 FF per square meter.
The dissipated heat varied from 50 to 150 watt per square meter, according
to different parameters (soil quality, atmosphere, installation).

Soil heating w'th buried pipes only was tested for asparagus, maize
and soja [k,7 t/ha). For maize and soja, production increased (50%). The
plant reactions were favourable, but it was very difficult to ensure a
clear profit. These experiments were therefore stopped after one year.
It was noticed that high-value products were more economically viable.

The heat loss is insignificant in view of the very slight difference
between the air and warm water temperatures, and the water flow rate.
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Results with asparagus were more interesting for two reasons:
- yield increase,
- early crop production resulting in better selling prices. I
Each year, the heated asparagus were harvested with two months

advanc e.
The different heating and conventional agricultural techniques

were combined for other vegetable crops (strawberries'} early potatoes,
tomatoes).

- buried pipes: puried pipes heat the soil, perforated pipes laid
just under the surface heat the tunnel atmosphere in frosty
conditions using a warm water spray. This technique Is particular-
ly advantageous for protecting vegetables against frost,

,For 3 years the strawberry yield has been higher (4 to 5 kg/m2)
than other yields obtained on the better farms in our region. The harvest
of heated strawberries began a fortnight before that of the non-heated
ones, and gaveayield three times greater. In addition the heated
strawberries were of exceptionally high quality. The best yields were
obtained with plastic tunnels covering the soil.

The heating process also provides the following advantages: ' '.
- better early-potato yields, 2 kg/m2 in early production, total )

production: k kg/m2; \\\
- better sizes; ' , >^
- early maturity (difference of one month);
- very good average weight. ^
The warm irrigation of tomatoes has prevented them from being

damaged by spring frosts. During the same period, nonheated tomatoes |>'
were destroyed. Warm irrigation is also advantageous in obtaining early |!
crops. Heating the soil results in better yields (10,6 kg per plant and p
m O O plants per'ha), Similar results have been obtained with melons, - [•
-'gg-plants, pimi entos. *

This experiment showed the advantages of using warm water for
vegetable production. i.-,-

A H these experiments showed the advantages of using warm water for \
agriculture. A

The development of the plant roots and aerial portions was improved.
Interesting effects were observed with regard to blossoming, fructification
and yield. Under these new conditions the varieties used showed favourable '',.
results. Indeed other, more fitting, varieties exist or may be created. f

No serious problems were encountered. The conventional treatments \
against diseases were sufficient. The fertilizer quantities, determined
by agricultural experts for the experimental soil, were also sufficient i
to provide a good commercial quality and the best selling prices. It is !-
possible that the excessive soil temperature near the roots has some ;
effects on the nutritive qualities of fruits, but these difficulties l-r
were not included within the scope of the experiments. ' ',-'

For instance, a magnesium deficiency was noticed, but on the ex- T
perimental and check plots, correct fertilization remedied this deficiency.

In the same way conventional mineral and organic fertilization ^
preserved the agricultural soil properties after five years. Modifications „A
were noticed clearly; it is not possible to extend our results for any
soil and climate. Thermal unit costs are an important problem. Indeed '/-
the installation and service paying of is necessary and not ail the ;-
crops are possible. The first economical estimation is encouraging for s
all crops (strawberries, early potatoes, tomatoes). The open heating S--i
makes it possible to present fresh produce on the market when the demand "*-;
is at its highest, during the holidays). ?4

'•:>']
< U

*K."-
K.S.
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A more extensive experiment would be necessary to provide a good
economical estimation. Many farmers went to see these experiments and
a discussion was held between representatives of the agricultural
profession and of the public services to choose the best site. There
are two possible sites:.St. Laurent des Eaux where E.D.F. is conducting
some experiments and Pierrelatte on an area which belongs to the C.E.A.

£ru'! £r£duct[on
Experimental studies on blossom protection against spring frosts

during fruit growth were conducted on peach and apricot trees.
Continuous light spray was used during the frosts; this protection

was provided with ordinary water in our area» but sometimes branches
were broken by ice.

It was suggested that spraying with warm water would keep the air
temperature at a higher level and would limit the damage from ice.

forestry
~~ "Afforesting is important for different reasons: beauty, spare time
activities, raw material production (pulp, timber).

Sufficient water was available to irrigate large areas so a forest
programme was undertaken, working with conifers and poplars.

Open circuit Irrigation was used. A system including gutters was
quite satisfying ^nd cheap.

The water was used all year round even during the hot season when
the discharges Into the river were the most undesirable.

After five years, It can be salt that the poplar adaptation to the
heating process is good. The heating with gutters has protected the soil
against outside frosts and has permitted an early start'of the poplar
growth, in spite of the low temperature (below 15 °C). Despite Its
simplicity the experiment has produced sufficient results to show its
advantages.
3» Pisciculture

Water heated to T + 10 °C may be used In psiclculture. In fact the
growth of certain aquatic organisms may be accelerated If they are
maintained in water which is warmer than that in which they normally
live. Moreover, for species which spend the winter months in a state of
physiological rest, keeping them in warm water will result in prolonging
their growth possibilities throughout the year.

It was important to choose a species for breeding which could with-
stand warm water temperatures (up to 30 °C at least) and which could be
sold at satisfactory prices. For the time being, we have decided to test
eel breeding. Eels represent a significant export market in France
(5000 ton).

I The experiment began In autumn ^9^l^^ The experimental system
\j consisted of two identical tanks. The warm tank water was kept premanent-
jj ly at 10 °C above that of the reference tank, tp simulate the waste

conditions of a power plant. Thirtv-six kilograms of eels weighing about
. 30 g each (1200 eels) were introduced into each tank.

After one year, the body weight increase was observed to be sub-
stantially higher in the warm tank than in the eference tank. Some eels
reached a weight of 800 g, whereas, the reference eels weight no more
than 150 g. Furthermore, the former were In excellent health. A proejct
was then set up for 100 tons at the Pierrelatte site.

~ J,̂  . .-. 1 T.— "• "*"*
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4. Conclusion
It has been shown that vegetable and plsclcultural production

and precocity were improved by using low-temperature water from
industrial plants. No damage was noticed with regard to the soil
and the product quality. However, it will certainly be necessary to
check the following points over a longer period of time:

- soil preservation;
- plant reactions;
- production profitability.
However, given the,results to date, a better economical demonstration

will be obtained by the experiment. It is difficult to predict the
future of these techniques in view of the social and economical problems
involved In their development. But some certainties exist: large
quantities of Industrial low-temperature waste water and the cost of the
energy for agriculture are going to become real and Important problems.

We feel that it is necessary to widen our knowledge on this subject
In spite of the economical and social parameters, so that a possible hew
chance for agriculture Is not overlooked.
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REPORT OF WORKING GROUP 1A
FOOD IRRADIATION

by

J.G. van Kooiji The Netherlands

During th^ ninth annual meetinf of ESNA, the sessions of the Working
Group "Food Irradiation" were chaired by J.G. van Kooij, and attended by
26 participants from 11 European countries and Pakistan, representing
Food Research Centres and commercial organization in the field of
Radiation Applications. They were focussed on "Coordinated activities in
food irradiation at a pre-industrial level".

In introducing the main theme, the Chairman reminded the Working
Group of the results of the Joint FAQ/IAFA/WHO Expert Committee meeting
on the Wholesomeness of Irradiated Foods (Geneva, September 1976) e.g.
the clearance of a number of foods, data on evidence of wholesomeness
may be extrapolated within food classes, and irradiation was recognized
as a physical process for treating foods and as such it is comparable to
heating or freezing of foods for preservation.

Another favourable development towards facilitating progress in
practical applications is the pi--»4nt elaboration on a world-wide standard
and code of practice by the Codex AlImentarius Commission. Standardization
on food irradiation will contribute to international trust in the process,
and provide assurance that, independent of country or origin, Irradiated
fooüs are of comparable acceptability with regard to wholesomeness, good
manufacturing practice, and radiation treatment control The Chairman
encouraged Working Group members to provide national authorities, dealing
with Codex activities, with Information on research and development of
food irradiation.

Pre-industrlal technological developments in food irradiation were
discussed by several participants.

Mr. B. Kaiman (Central Food Research Institute, Budapest, Hungary)
dealt with market trials to test customer reaction. Over 80% of the buyers
of irradiated onions reflected positively. He suggested a 50 kCi source
for 10 t of onions per hour at a dose level of 50 Gy (5 krad).

Mr. J.G. Leemhorst (Gammaster, Ede, The Netherlands) informed the
group that since 1967 approximately 20 food items have been cleared. The
Pilot Plant for Food Irradiation at Wageningen (200 kCi) has contributed
considerably to demonstrate the technological feasibility of the process.
Gammaster's present source (750 kCI) Is utilized for medical items; it is
hoped to have completed by 1980 a low dose Irradiator, which could be used
for commercial irradiation of food. Mr. Leemhorst strongly suggested a
professional campaign with the purpose to inform the food industry and the
customers on food Irradiation.

Mr. R. Buijie (Institut National des Radioälaments, Ministry of
Economic Affairs, Fleurus, Belgium) described the two irradiators (Gammir I,
1,5 mCl), Gammir II, 0,5 mCi), commissioned on 31 August 1978 at 130 kCI
and 60 kCi, respectively. The capacity of Gammir I for sterilization of
disposable medical products amounts to 100 m3. As regards food irradiation
petitions for potatoes, strawberries and feed for farm animals, they were
submitted to the Public Health Authorities.

Mr. J.F. Ley (irradiated Products Ltd., Swindon, UK) discussed the
subject of "Control of radiation plant operations". A harmonization of the
legislation related to approval of Irradiation plants used for the treat-
ment of foods, would facilitate the International trade in irradiated foods.



On the basis of the experience gaineJ from the operation of sterilization
plants for medical products, Mr. Ley pointed out that plant operation j
control involves a record keeping by plant managers and operators. Such !
records should report on source'strength, operational position of the
course, conveyor speed, dosimetry, products density, date and location .v
of irradiation treatment, and incoming and outgoing products.

Mr. B. Herkers (Leybold-Heraeus GmbH 6 Co KG, Nuclear Engineering,
Hanau, FRG) described a multipurpose irradiator which could be used for
sterilization of medical articles (high dose level) and for treatment of
foods (low dose level). The irradiator is equipeed with two conveyors, ,'
moving together at fixed positions from the source, but at adjustable
speed corresponding to the dose level needed. Developments of this sort
of radiation plants for practical operations have to be encouraged.

Mr. F. Kysela (Institute of Experimental Botany, Prague, CSSR)
described an irradiation unit, consisting of four rotating tubes placed
vertically and a spiral at the bottom lead j to a conveyor. The rotating
tubes, through which the products (potatoes, onions) are gradually passed
downwards, are located around a central source rod of 70 kCl. The
capacity of this unit is calculated at 20 t/h at a dose level of 100 Gy
(10 krad). . "J

There was considerable discussion on the need to keep both industry [;[•
and the public Informed about progress on food Irradiation. The Working
Group proposed that the process should be exhibited to representatives of .-_
industry with emphasis on \
(a) radiation plant design and economics;
(b) effects on food with demonstration of quality;
(c) advantage of the process over traditional methods;
(d) current status of legislation in various countries.

As regards legislation, the Working Group would welcome Initiatives
to rrlve at a general clearance of the Irradiation process up to a certain
dose limit.

Several participants drew attention to the question of Dosimetry as
applied to radiation plant operation. The Manual of Food Irradiation Dosl-
metry (IAEA, Vienna 1977) was referred to but a more practical document
is required for use by plant operators.

The Working Group encouraged the marketing trials on irradiated food
which are being carried out in several countries. It was suggested to form
a small committee, consisting of members active in this field, that initiates
the coordination of, and carries responsibility for, a programme on market
testing. The results of such a programme should be made available to the
Working Group. It seems appropriate to seek the support of IAEA and to
develop close cooperation with the International Facility for Food
Irradiation Technology (IFFIT) to be centred at WagenIngen.

Besides the session on coordinated activities, the Working Group
enjoyed the progress reports on food irradiation work by several members.

Mrs. St. Bachman (Institute of Applied Radiation Chemistry, Technical
University, Lodz, Poland) reported on the quantitative determination of
deoxy sugars in irradiated solutions of fructose containing carbohydrates.
It was suggested that this kind of radiolysis products can effectively be
used for the Identification of sugar-containing irradiated foods and for
the purpose of dosimetry. Mrs. Bachman referred to work on radiation
sterilization of some industrial enzyme preparations.

Mr. M. Wahid (visiting fellow from Pakistan at the Central Food
Research Institute, Budapest, Hungary) discussed the cytokinin activity
in relation to post harvest physiological processes in Irradiated mushrooms.
Irradiation Inhibits opening of the caps resulting in a low cytokinin
activity, as measured in mushrooms extract by the Amaranthua betacyanin
bioassay.



Mr. Th. Grunewald (Food Rasearch Centre for Nutrition» Karlsruhe, !t.
FRG) reported on various studies carried out by guest scientists on ;1<
changes in electric proper-Jes of food as a consequence of irradiation V;,
and on the results of gascr.romatographic analysis of unsaturated and r:
saturated fatty acids whim are related to the fish irradiation programme. •£
Their concentrations depend on catching areas. '•'•

Taste panels with Irradiated papaya and mango, airfreighted from the
Republic of South Africa, were performed, ]

A technological programme on food irradiation is pending a decision. I'
to be made In 1980 about the installation of a new irradiator.

Mr. D. de la Sierra (Junta de Energia Nuclear, Madrid, Spain) re'
ported on irradiation experiments with trout. The shelf-life of irradiated
trout (100 krad) was h weeks against 1 week for the untreated fish at
a. storage temperature of 2 °C. The applied dose resulted in a 3 decimal ":
reduction of the Initial plate count. A short-term rat feeding test, from
which no adverse results were obtained, completed the studies on trout
Irradiation. ^

Mr. J. Zabielski (Laboratory of Nuclear Methods in Agriculture, :,?
Poznan, Poland) studied possible effects of muscular dystrophy on the shelf- J
life extension of radurized broilers. Three groups of carcasses with pH's ;.V
of lower than 5,8; 5,8 - 6,2 and higher than 6,2 were selected and ?•"
irradiated w i t h 2,5 kGy (250 k r a d ) and 5,0 kGy (500 k r a d ) , r e s p e c t i v e i y v ,•
and stored at 3 °C. The odour of the carcasses was used as an indicator for ^
the shelf-life. Irradiated PSE carcasses exhibited a shorter shelf-life than :
the normal period of 21 days found for carcasses of the usual pH and for ?J;
DFD meat (pH higher than 6 , 2 ) . The response of PSE meat to irradiation is h
of great relevance, because industrial practice has shown that up to 2 0 % ,
of slaughtered poultry carries symptoms of muscular degeneration. >'

Before closing the final session of the Food Irradiation Working
Group the Chairman announced his resignation because of the fact that he ,;.,
intended to take up duties at the IAEA, Vienna very soon. The chairman r '
invited the members to elect his successor and upon a proposition of ]•:
Dr. de Zeeuw, the Working Group elected unanimously Dr. K. Vas as the new
chairman of the Working Group la, Food Irradiation. Dr. Vas has kindly
accepted the chairmanship. .,



INTRODUCTORY LECTURE BY THE CHAIRMAN, J.G. VAN KOOIJ, GIVEN AT THE OPENING

OF THE SESSION OF WORKING GROUP 1A "FOOD IRRADIATION"

k September 1978

In introducing the main subject of our Working Group meeting here at < '
Brno, I would like to spend first a few words on the justification of our '.
subject. ;,'

As I have outlined in the circular, which was distributed a few months
ago with the purpose to inform all the colleagues involved in the research f
and development of food irradiation in the ESNA member countries on the :
programme proposed for this meeting and considering now the response as
materialized in a numerical way by this large audience now present, I could
make it myself easy by saying that your presence justifies the proposed
programme.

However, I feel, that some introductory remarks with regard to the •
various contributions and discussion points ari. necessary.

First I like to recall the main results of the Expert Panel Meeting of d'
FAO/IAEA/WHO on evaluation of the wholesomeness of irradiated food, which ;j
took place in Geneva two years ago. '

The report of this panel provides the essential information, that
several irradiated foods of a very wide variation in chemical composition
are wholesome, that means "no hazards to human health arise from consumption
of the considered irradiated food products".

The same report holds also the view, that data on evidence of safety
may be extrapolated from one member of a class to related members. For
instance, the Expert Committee employed these principles when evaluating
the wholesomeness of the starch-containing foods like potato, wheat and
rice by including in its evaluation available information on maize starch.

A third important principle that was recognized by the Geneva Panel
is that irradiation is a physical process for treating foods and as such
it is comparable to the heating or freezing of foods for preservation.

As a consequence of the results of the Geneva Expert Panel the Codex
Alimentarius Commission has decided to handle the technical aspects of
standardization of irradiated foods. This is now done by the Codex
Committee on Food Additives. A General Standard on Irradiated Foods, and
a Code of Practice for the Operation of Radiation Facilities used for the
Treatment of Foods have been accepted by the Codex AIimentarius Commission
at step 6. Both documents will be considered by the next Session of the
Codex Committee on Food Additives, which is scheduled for next month (10-
16 October 1978, the Netherlands) at step 7 of the Codex f rocedure in the
light of the comments received from member countries. Those familiar few
steps more are to be made, before internationally accepted regulations on
how to produce and handle irradiated foods for. the purpose of the inter-
national trade become available. Therefore, in the coming years systems
have to be developed and implemented by countries that assure that
irradiated foods moving in international trade meet internationally
acceptable standards of wholesomeness, good manufacturing practice, hygienic
quality, and radiation treatment control.
Such standards contribute to international trust and provide assurance that,
independent of country of origin, irradiated foods are of comparable
acceptability.

Points to be considered in the near future are e.g.:
1. Harmonization of the legislation relating to approval of irradiation

plants. With respect to this issue I welcome the contribution of Mr. Ley
on the subject "Control of radiation plant operations".
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V
1, Regulatory control of irradiated foods on basis of food irradiation as

a process. This involves the following areas of concern: issuance of
regulations, licensing and approval, enforcement of regulations. National
enforcement measures could be based upon the availability of specific
plant operation records such as: food product, absorbed dose, dosimetry, ¥&
irradiation source, date of treatment, etc. r,

3. Comparability of the control to assure international acceptance of
irradiated foods. The aspect of labelling requires close examination.
Labelling for the purpose of the international trade and for the national
controlling authorities should take the form of an internationally agreed

- upon coding system providing information on the batch identification, i
country of processing, date and irradiation facility. This type of
information should appear on the appropriate documents, which accompany
the trade goods for the benefit of the importer or wholesaler.

Labelling with the purpose to provide information for the retailer and
the consumer should be handled according to regulations developed at the
national letfel. In this area much discussion is going on as to what kind of
information does the consumer need and/or want. Working groups consisting
of experts from consumer-organizations and from several governmental
departments are dealing with this matter in many countries to evaluate both
the needs and the type of information. We may expect within reasonable
period of time useful regulations or provisions agreed upon by the discussion
partners regarding the so-called "informative labelling" vor various processed
foods. To my opinion it seems realistic to consider at the national level the
irradiation process together with other physical preservation methods, and
to develop one labelling system that is applicable to foods which are pro-
cessed by physical processes, and such a labelling should be introduced to
all foods at the same time. A separate labelling for irradiated food unly
Is not justified; it contributes to adverse unjustified emotional feelings,
and will arouse suspicion from the side of consumers, and might endanger, in
general, the positive aspects of labelling. Although we all realize that it
is necessary to develop a legal framework, which could serve as the jasis
for harmonization of national legislation and regulatory procedures which
make international trade in irradiated foods possible, we also should
remember, that food industry is well aware of its own responsibilities for
good manufacturing practice in food preservation.

I would like to emphasize the responsibility we all have with regard
to the elaboration of the international standard for food irradiation. Those
which carry in particular responsibility for the research and development
of food irradiation at the national level should provide the national
delegations to the Codex Committee on Food Additives with all the information
relevant to the process. This may stimulate the government delegations to
advance the documents in an optimal way through the Codex. At the previous
Session of the Codex Committee on Food Additives where for the first time
Food Irradiation was on the agenda, I noticed that in only three
delegations from Europe (ESNA member countries) somebody was present who
was familiar with food irradiation. I would like to urge all of you, that
at the coming session of the Codex Committee in October, where again roou
Irradiation Standards are on the agenda, a larger input from the side of
workers active in the field of food irradiation is represented by th:
national delegations. This meeting and those of the coming years will have
a large impact on the prospects of the practical application of the food
irradiation process. Because of the fact that Codex matters belong to our
Session theme, I would like to consider this again during the general
discussion.

In dealing with our Session theme on "Coordinated activities in Food
irradiation at a Pre-industrial Level" I am glad to introduce three
presentations dealing with present industrial scale operations in Hungary,
the Netherlands and Belgium.
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The speakers agVeed to a discussion after their introduction, i
consider these introductions very essential, because they thiow light i
on what kind of activities are now possible in various counti k1?., iind
this knowledge may be very useful for our general discussion on coordinated
actions.

To-morrow we will then continue with the paper of Mr. Ley: "Ikntrol of
Radiation Plant Operations", which I mentioned in relation with D H I O X affairs.
And we will conclude the introductions on this theme with two te.-.mtical
papers from Mr, Herkert and Mr. Kysela. Several discussion point; have been
suggested by a great numbe. of the participants here present, and they are i
mentioned in the programme. I wish to draw attention in particular to "The
Coordinated Programme on Marketing Trials of Irradiated Food in European
Countries". I am very grateful to Mr. Loaharanu (IAEA) for the preparation
o.f this working document. Presently I only want to add a few words to it.
This proposal needs the careful attention of all of us, because marketing
trials are in many countries the first confrontation of the public and
health authorities with the marketing of irradiated foods. It will put a
heavy burden on a number of us representing here the national activities
in the field of food irradiation. It will certainly touch national and '
international organizations and Ministries concerned with food irradiation J
because of the fact that from this side the question is often raised as to :

r..j
what are the real needs for' authorization and legalization of the food '
irradiation process. I believe that we should take these points into
consideration when discussing this challenging venture. J

Other requested discussion points were:
- Compare and contrast medical and food application experiences.
- How could ESNA contribute to improving public information on food

irradiation (Information programme).
- Establishment of routine licensing procedures.
- Standard and Code of Practice on food irradiation.
- Intercountry shipment studies.
- Food irradiation in developing countries.

So far the first item of our Working Group meeting.
On Thursday morning we will continue with reports on progress of work

by members of our Group. I wish to draw your attention to the introductions
of Mrs. Bachman and Messrs. de la Sierra, Grunewald, Zabielski and Wahid.
Although a few supporting comments were received on the proposed topic
concerning nutritional aspects of food irradiation, no contributions were
sent in, and therefore, I have to disregard this topic. On the other hand
we realize that the main theme and the reporting on progress of work are
time consuming, and it is doubtful whether we could handle a third topic.

Finally I have to announce that I have requested the ESNA Committee
to appoint, on the recommendations of the members of this Working Group, a
new chairman. I have done the job during the past three years with great
interest, and with the help of so much support from your side it was really
not too difficult. Thank you all and those members who could not be present
today for your continuous interest in and support to the activities of our
Working Group.
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Name
R.E. ARMBRUST

St. BACHHAN

R. BUIJLE

0,'. VAN CLEEMPUT

Th. GRÜNEWALD

B. HERKERT

H. HERRNHUT

B. KALMAN

F. KYSELA

J.P. LACROIX

J.C. LEEMHORST

F.J. LEY

S. MAITLAND-KRAFT

M. MALMQ.VIST

K. RASKA

J. RUSZ

Z. SALKOVÄ

F. SANDRET

D. de la SIERRA
SERRANO (and Mrs.)

K. SHIERZCHALSKA

M. WAHID

L. WIESNER

U. WOJCIESKA

J. ZABIELSKI

Participants of WG la - Food Irradiation

Title of Paper

Formation of Deoxysugars In Irradiated
Fructose-Containing Carbohydrates

Radiation Sterilization of Some
Industrial Enzyme Preparations

Practical application of gamma
irradiation at the National Institute
for Radioelements

Progress Report on Food Irradiation
at Karlsruhe

Multipurpose Food Irradiator

Practical development of onion
Irradiation in Hungary

Equipment for the Utilization of Cobalt
Sources of Different Kind and. Activity
for Irradiation of Potatoes and Onions

Practical application of gamma
irradiation at the National Institute
for Radioelements

Industrial Irradiation of food in the
Netherlands

Control of Radiation Plant Operations

Irradiation of Trout

Isolation of CytokininlIke Substances
in Mushrooms and Determination of their
Activities by Means of Amaranthus Beta-
cyan in Test

The Durability of Radurized Broiler
Chicken Carcasses with the Symptoms
of Muscular Dystrophy

Country

THE NETHERLANDS

POLAND

BELGIUM

BELGIUM

FEDERAL REPUBLIC
OF GERMANY

FEDERAL REPUBLIC
OF GERMANY

SWITZERLAND

HUNGARY

CZECHOSLOVAKIA

BELGIUM

THE NETHERLANDS

UNITED KINGDOM

UNITED KINGDOM

SWEDEN

CZECHOSLOVAKIA

CZECHOSLOVAKIA

CZECHOSLOVAKIA

FRANCE

SPAIN

POLAND

HUNGARY

FEDERAL REPUBLIC
OF GERMANY

POLAND

POLAND

w
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I • I
; Name Title of Paper . Country • \j,

\ D. DE ZEEUW THE NETHERLANDS Vl

': J.G. VAN KOOIJ Introduction of the Session Theme THE NETHERLANDS |V;
(Chairman) '}'•[
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REPORT OF WORKING GROUP IB

WASTE IRRADIATION
by

A.F. Groneman, The Netherlands

Conclus Ions and Recommendät1ons

The Working Group on "Waste Irradiation" met in five sessions, of which
one was Joined with the Working Group on "Radiation Analysis" and "Environmental
Pollution". The sessions were devoted to:
1. Disinfection and microbiological problems of liquid and solid wastes.
2. Radiation Chemistry of Irradiated waste waters and sludges.
3. Design and experiences of Irradiation plants using high energy electron beams.
k. Design and experiences of Irradiation plants using gamma irradiation.
5. Use of liquid and solid wastes as fertilizers and animal feed.
6. Possibilities of irradiation for upgrading biomass and wastes to fuels.

The sessions were attended by 30 to6-0 scientists and delegates from
research institutes, universities, Industries, and governmental authorities
from 11 countries In and outside Europe.

A total of II communications was presented of which two were Illustrated
with movies. The following summarizes the general conclusions, that were
discussed in the final session..

' UlSE23i.2i29Y.* Difficulties tn interpretation of data regarding the level
of irrädlätTön'doses required for inactivation of microorganisms encountered in
waste waters and sludges lead to a special effort to standardize experimental
protocols for microbiological studies. A working committee on standardization
of methods for microbiological examination of sludges In the special outlook
of disinfection by radiation reported that laboratories of several nations
were asked to submit Information on the microbiological examination of sludge
samples and the problems encountered. A draft paper has been prepared to
collate the problems of detecting the levels of bacteria, viruses and parasites.

Since a complete analysis of all the microorganisms present tn any sample
Is very difficult and costly, the possibility of selecting indication organisms
for the three types of organisms, Is discussed with the appropriate techniques.
(tore research Is necessary to establish a reliable technique for the assay of
viruses in sludge, because the standard methods for viruses In water are not
suitable for sludge.

At the moment, it Is not possible to recommend the degree to which sludge
should be disinfected because in each case, the origin of the sludge, the
disposal methods, and epidemlological data must be collected and considered.
It was decided that the aim of the report is, not to indicate standards
as this is not the task of ESNA but, to put the gathered Information before
national and international authorities for discussion, comments,and guidance.

Conditioning of sludge by Ionizing radiation

Handling and disposal of sludge are major expenses in waste water treat-
ments. It Is shown that the cost of handling and disposal of waste water
sludges frequently exceeds the cost of any other single process in the treatment
plant. It was demonstrated that radiation treatment changes physical-chemical
properties of some sludges, leading to an easier separation of solids from water.
Progress was made in the fiele! of the radiation chemistry of sludge systems.
Improvements in the reduction of sludge volumes and rate of settling have
considerable potentials in the technological and economic improvements in sludge
handling and disposal. A need for continuation of fundamental and empirical
research on basic mechanisms was recognized.

le-
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Beneficial use of waste Isotopes

The working committee formed during the foregoing E5NA meeting in H
Uppsala for promoting the "Recycling of municipal or agricultural sludyos %,
using nuclear by-products as an energy source" has gathered the data on i
the amounts of potentially available Cs-137 through the year 1990 on the
basis, of the projected nuclear power production of the following countries:
Belgium, Great Britain, France, Germany, Italy, Sweden, Switzerland, The
Netherlands,and the United States. ;

The amounts of generated sludge, that after pathogen reduction by j'
gamma radiation with the extracted Cs-137 could have unlimited agribusiness
use, were also estimated for the same. 11roe frame. |

These data were collected to support a general position paper on the
beneficial use of these two by-products In Increasing food production and
reducing energy consumption. The position paper will be used to draw the
attention of the reponslble authorities to the benefits of using these by-
products.

During this ESNA meeting a brief summary has been given of the past
activities of the working committee and a number of comments and additional
Ideas were discussed. They will be considered for Inclusion in the final
version of the position paper.

Plant design and operating experiences

High energy electrons have been demonstrated to be an effective
means of disinfection of municipal sludge. Investigations are being criducted
in several countries Including Germany, France,and the United States. Other
projects are planned for Eastern Europe.

The experience gained by the HIT Group at the Deer Island treatment
plant In Boston has led to a proposed full-scale demonstration plant in
Miami, Florida.

Electron beam Irradiation Is a practical,reliabie, economic,and safe
means of treating liquid sludges for land application. The choice of electrons
or gamma rays for disinfection will depend on specific site parameters.

Gamma-Irradiation has moved closer to practical utilization. A demonstra-
tion plant with Co-60 for liquid sludge is in full operation near Munich
and a pilot plant with Cs-137 for solid sludge Irradiation will be in operation
in the USA this winter.

Use of liquid and solid waste in agriculture

Animal feed experiments and 5 years of field trials did demonstrate the
positive effects of irradiated sludges compared to those of untreated sludges.
No radiation Induced hazards were detected neither to soil and plants nor to
animals. The application of irradiated sludge in agriculture can be recommended
In quantities required for a balanced nutrition for animals and plants.
The application of disinfected liquid and solid sludges on or In agricultural b
land Is a valuable and most economical way for sludge disposal. This practice r
should be regarded as a part of the sludge management.

Research for developing countries

People grow more aware of the useful potentials of human, animal, and
agricultural wastes. The generation of safe fertilizers, feedstuffs, and energy
from these waste materials - so reducing the pollution load- Is a very
Important process and more and more In use, especially in developing countries.

':



- 71 -

This development will be enhanced as pollution of the environment increases
and as fuel prices raise mainly due to growing shortages of fossil fuel ,
resources. Agriculture is particularly dependent on low cost fuels, feeds» jj
fertilizers, etc. Nuclear methods among others can and should (lay an y
Important role in the development of the potentials of waste material. i,.

The following laboratories are willing to assist individuals from -;
developing countries contributing in relevant educational or training
program«. • of research on and management of agricultural and municipal wastes.

Laboratory Address

\. EURATOM-ITAL P.O. Box kB, Wageningen Netherlands '••
2 . WATER RESEARCH CENTRE Elder Way Stevenage

Herts 591 1TH UK. \
3. PHYLAXIA BUDAPEST Budapest; X. SzäUäs u„ 5- ">'-

Radiation Division Hungary y
k. 6.S.F. University HANOVER Hanover, Herrenhäuser Strasse 2 j ,

F.R. of Germany. g
5. Department of Radloblology Boeretang 200, B-2^00 MOL, 1-i

o f C E N / S C K Belgium |

Discussion of papers ,-:

The first separate session of the working group was commenced by
Miss Marta di GLERIA (Budapest, H) who presented data on radiation inactiva-
tlon studies with various test microorganisms in raw and digested sewage
sludges. A radiation dose of kQO krad was effective for the Inactivatlon
of Salmonella and Faeaal Coliform and Streptnaoaaue but this dose was ineffec-
tive for the Inactlvation. of Clöatridivm. A radiation dose of 200 krad caused
Irreversible damage of 99% of the eggs of the parasite Ascaria sum.

VACEK (REZ, CS) reviewed the perspectives and problems of the application
of Ionizing radiation In water treatment technology in Czechoslovakia.
Recovery of water wells clogged with Fe (III) hydroxide by means of irradiation
starts to be used. Other possible methods of the application of Ionizing
radiation Is the hyglenlzatlon of sewage sludges, that have potential utilization
as fertilizers. However, applications such as radiation deodorization and
discoloration of drinking water are not utilized for economic reasons.

GRONEMAN (Wageningen, NL) Illuminated the rationale of effects of gamma
Irradiation on the dewatering characteristics of sludges by using s model based on
radiation chemical concepts and illustrated with data.
OH radicals react with fines and slimes, that decrease the permeability of the
sludgemass. Results of a Gaschromatography investigation program and of particle
size distribution determinations were presented.

In an other presentation, GRONEMAN (Wageningen, NL) stressed the general
need for the search and development of new methods for the upgrading of organic
wastes and biomass to fuels. Three major types of energy upgradlna systems were
discussed and possibilities for the potential use of ionizing radiation in these
systems were Indicated.

Following a similar logic, CLELAND (New York, USA) described a study on
radiation pretreatments for optimizing the sugar yield in the acid hydrolysis of
waste cellulose. Various experimental approaches, Including electron beam
radiation, were explained for upgrading the value of cellulose wastes by converting
them to glucose, that can be used as an alternate feedstock to petrochemicals for
fuels, for Intermediates, and the synthesis of single cell protein.

In the second session ALEXANDRE (Cadarache, F) discussed the difficulties
In the Interpretation of data regarding the level of radiation doses required
tor inactivation of microorganisms encountered in waste waters and sludges.

,;
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The Importance of the main physical and chemical parameters characterizing
the media were summarized and Iifferent methods used in microbiology for
Isolation and counting of a number of microorganisms were reviewed in
relation to efforts for standardization of methods.

SIVINSKI (Albuquerque, USA) and SCHIETECATTE (Mol, B) reported on
the status of the activities of a working committee concerned with recycltng
municipal and agricultural sludges, using nuclear wastes as an energy source
In the third session. Data collected from most of the West European countries
and from the USA Indicated that 2,04 MCI of Cs-137 will be available in
fission products to treat 1,25 x 106 ton of sludge f»0$ dry matter) per
year at a dose of 0,5 Mrad In I985. Predictions up to the year 2016 for the
utilization potentials of fission products Cs-137 were discussed.

The fourth session was dedicated to plant design, operating experiences«
and use of sludge In agriculture. In this session LESSEL (Eichenau, D) reported
that after five years of continuous operation, the Gelselbuiiach sludge Irra-
diation plant In still working successfully. Operation experiences and field
experiments over this period were summarized and cost analyses were presented.
LESSEL intended to Increase the plant capacity to a throughput of l*»5 m3 of
sludge per day by enlarging the Co-source In November 1978 and explained that
In the meantime a new research program will start with oxygenatlon and pre-
heat-treatment in an attempt to optimize the flexibility and the economy of
the plant operation.

CLELAND (New York, USA) presented a procedure for selecting the optimum
accelerator specifications for the disinfection of the liquid sludge at high
throughput rates* He also provided useful data and design guidelines to assist
municipal and consulting engineers In writing the specifications for a sludge
treatment plant.

Progress during the past year at Boston's MCD Deer Island Waste Water
Treatment Plant using a 50 kW accelerator with 850 kV scanned electron
beams were reported by FERNALD (Burlington, USA). This Deer Island experience
has led to an EPA and State approval of a modular electron disinfection system
for the Miami Dade Water and Sewer Authority designed to treat 170,000 GPD of
anaeroblcaiiy digested liquid sludge at the Virginia Key plant.

The projection of a colored movie sponsored by the US National Science
Foundation illustrated how citizens of urban areas are Informed and familiarized
with the new Irradiation technology.

SIVINSKI (Albuquerque,USA) presented a colored motion picture and results
of range feeding experiments performed by New Mexico State University and Sandla
laboratories, concerning the usefulness of Irradiated sludges as feed. A 90-day
feeding test showed that range cattle will eat supplement pellets composed
mostly of dried Irradiated sewage sludge and that the cattle appeared to be In
better condition than test animals, that received no supplement.

Almost all papers were published In a separate report In the j
beginning of 1979. r~

List of papers •""

1. Disinfection of waste water and sewage sludge by gamma-radiation in I'ungary, '<}
1977. '.•>'
SIMON, J., GLERIA, M.dl, PHYLAXIA Veterinary Btologlcals and Feedstuffs f

Institute, Budapest, Hungary.

2. Perspectives and problems of application of the effects of ionizing radiation •s;.
In water treatment technology In Czechoslovakia. *?*
VACEK, K., Nuclear Research Institute, = -\

25068 Rez, Czechoslovakia. }
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3. Mechanisms of gamma-irradiation Induced-conditioning of sewage sludge.
GRQNEMAN, A*F., Association EURATOM-1TAL, %

67OQ AA WagenIngen, The Netherlands. ;i

if. Can Irradiation contribute In the upgrading of blomass to fuels?
An Introduction.
GRQNEMAN, A.F., Association EURATOM-ITAL,

6700 AA Wagen Ingen, The Netherlands.

5, Radiation pretreatments for optimizing the sugar yield In the acid
hydrolysis of waste cellulose.
BRENNER, W., RU6G, B., ARNQN, J., Department of Applied Science,

New York University, New York, USA.
, CLELAND, M., Radiation Dynamics, Inc.

Melville, New York 117^6, USA.
ROGERS, C., Environmental Protection Agency

Solids 6 Hazardous Waste Research Laboratories
Cincinnati, Ohio, USA.

6. Standardization of methods for microbiological examination of sludges
In the special outlook of disinfection by ionizing radiations.
ALEXANDRE, D., Commissariat a 1'Energie Atom!qua

Centre d1Etudes Nuclealre de Cadaräche
France.

CHARREL, J., BLANCARD, A., Laboratotre d'Hygiene
FacultS de MSdeclne
Marseille, France.

7- Recycling municipal or agricultural sludges using nuclear wastes as an
energy source.
SIVINSKI H.D. Sandia Laboratories

Albuquerque, N. Mex. 87115. USA.
SCHIETECATTE, W^Studlecentrum fcoor Kernenergie

Laboratoria van het S.C.K./C.E.N.
B-2<)00 Mol, Belgium.

8. New investigations at the sludge irradiation plant In Gelselbullach,
LESSEL, T., Abwasserverband Ampergruppe

8031 Eichenau, Germany.
SUESS A., SCHURMANN G. Landesanstalt für Bodenkultur und Pflanzenbau,

8000 Munich, Germany.

9. Accelerator requirements for the disinfection of sludge with high '~
energy electrons. p
CLELAND, M.R., Radiation Dynamics, Inc. '

Melville, New York 11746, USA. :

^ 10. Progress toward utilization of electron disinfection of liquid sludge. p
I FERNALD, R., SHAW, D.M., DEBREE, B., High Voltage Engineering Corperation, \

Burlington, Mass, USA. '.,
Ci

IK A summary of recent developments In the sludge irradiation program jf|
at Sandia Laboratories. p
MORRIS, M.E., SIVINSKI, J.S., BRANDON, J.R., NEUHAUSER, K.S., and vj
WARD, R.L., Sandia Laboratories, Albuquerque, New Mexico, 87115, USA. |-

V1'
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REPORT OF WORKING GROUP 2
RADIATION INDUCED STIMULATION EFFECTS IN PLANTS

by

J. Simon, Hungary '

At the occasion of the Brno Annual Meeting we had a very comprehensive
programme, as we had three sessions in the first two days of the ESNA
Meeting; we presented and discussed all together 18 papers with on the
avarage about 20 participants from nine countries. The papers were pre-
sented from five different countries.

This speed of work was somewhat exhausting, as the presentations
were followed by active discussions, but it has the advantage that the
group-members could participate later on In the different other Worklng-
Group-sessions in which they were interested.

The topics of the 18 papers and discussions could be divided Into
four main directions.

At first we have dealt with our different coordinated stimulation
programmes. Dr. Fendrlk has reported the final evaluation of the three j
years coordinated phytothon experiments, which has proved that under p
controlled conditions, and avoiding influencing factors, the stimulation '
effect is repeatable with a previously selected optimal dose. The
contributors from the GödölVS University stated almost the same results
and trends, under their phytotron conditions.

Chairman has given a preliminary report on the first year results >':
of the coordinated field experiments, completed commonly by Hungarian ''
and Yugoslav members of the group with winter wheat. Large plot and [
small plot experiments were investigated simultaneously on the same spot. ~\'
The small plot experiments have given a significantly higher yield, the j
large-size plots did not show any significant difference. It was ;
important to note that the unusual weather during this summer has jf :•
damaged severely the large plot experiments.

A proposal was made by the group-members from the Humboldt University
from the GDR to start an ESNA coordinated stimulation field experiment,
with carrots as a two year period growing plant.

This will complete very well our running wheat programme, which is
a one year growing crop, and a cereal. On the other hand there could be
an evaluation of not only the quantitative, but also of a series of
qualitative characters.

It has been decided to set up this programme with the participation
of the PHYLAXIA group from Hungary, the experts group from the Humboldt
University, and Dr. J. Fernandez Gonzales from Spain will join also the
common work, with biochemical analyses. The data will be evaluated by ;,
computer with a programme worked out by Dr. Decker from the GDR. f\

The second part of our Meeting dealt with results of the theoretical .>,
and basic researches. Prof. Ehrenberg's group, from Uppsala has given a F
good comparison on the mechanism of different kinds of model systems of ^
the subject. Several authors have reported new data on the possibly
important role of the proton transfer and the role of the membrane, in
the stimulation process.

Interesting details were presented by the GödölltS Group on the
effect of an inconvenient environment (e.g. low temperature) on the
stimulation phenomena. There was an animated discussion on this matter,
which is quite important as these factors are influencing highly the
repeatability of the method.
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One of the main important subjects in this field is the possibility k
of a prognostical quick-method. .1
Here, in the town of Gregor Mendel, where he has completed his historical {.I.
peas experiments and published his genetical laws, we have given also - fj*,
saluting to his memory - data on the forecasting possibilities of the £.;
optimal stimulation doses - using the peas as an excellent model plant. '
According to the report, using the elaborated prognosing method, it was
recorded that the duration of the significant stimulation effect in the j
rate of germination, increased up to *»5 days. ;

We try more and more to cover the whole field where the low-dose. ;
effect could have an importance at the living organisms. In this sence
different authors have presented two lectures on the possibilities of ;"
stimulation the fertilization rate at fish breeding, irradiating the
carp sperms, and en the improved hatchability of quail eggs due to the
treatment. In the first case it was important, that the 18 per cent
higher fertilization rate after two years, was realized in an almost on
the same high level surviving rate. On the hatchability a significant
stimulation at two hundred rad was found.

I would like to draw the attention to an important lecture given
by Dr. FENDRIK from Hanover which dealt with the true possibility of
the N-fixation. A glance to the future!

As the third topic we have discussed also the latest events of the
large scale field application, using the KOLOS industrial-scale, mobile
seed Irradiator equipments. This year the winter wheat yield-increase
was not so significant as in the last year, but the large scale peas
experiment - which was performed in cooperation with the Hungarian
Konserv Industry - has given a highly significant yield increase. It
was the same experiment with the peas as the last year. The variety
which gave so good response to the radiation, was picked out from the
other peas varieties, with our new prognostical method.

At last we came to the proposals. We proposed earlier last year
at the Uppsala Meeting an interim Working Group session at the
beginning of this year at Hanover, on the new recording system of the
green-mass formation.

Because of unfavourable circumstances we failed to realize this
plan.

The Pbylaxia group in Budapest has edited and distributed among
the group-members the first ESNA Stimulation Newsletter, containing the
complete materials of the Uppsala Working Group Meeting at the beginning
of this year.

During the discussions of the Meeting it was proposed to change
the name of our Vfe.king Group. According to the proposal we are observing
already not just the seed stimulation effect, but the whole phenomena
and mechanism of the low dose irradiation of the living organisms. So
the new name of the group could be e.g. "Low dose effects in living
organisms".

I find this name somewhat too long, but essentially the proposal
could be right, and we bring it to the Committee for discussion.

At last I'would like to thank the chairmen of the other ESNA working
groups for the close contact and frequent information they have given to
our Group in the time between the two Annual Meetings. This has helped
very weil the preparations of the Brno Working Group Meeting.

I'
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List of lecturers and presented papers

1. I. FENDRIK, J. BORS, Hanover, F.R.G.
Quinquennial report about the ESNA coordinated phytotron experiment
with Raphanus sativue.

2. I. FENDRIK, J. BORS, Hanover, F.R.G. ,
Investigations on the effects of low dose radiation on different
Bulbeous Plants. Results of 1977/78.

3. I. FENORIK, R. PAHLOW, GOPAL-AYENGAR, Hanover, F.R.G,
Possible mechanisms of radiation stimulation; Preliminary results
of cytological studies with barley varieties Impala and Bonus.

.̂ I. FENORIK, J. BORS, Hanover, F.R.G.
Investigations on the N-fixation mechanism, in the kallargras
(0. juaca) system.

5. M. NOOR SALEH, L. EHRENBERG, M. NRSLUND, Uppsala, Sweden.
The interaction of mercaptoethanol in radiostimulatlon.

6. B.I. POZSÄR, Budapest, Hungary.
Permanent effect of gamma Irradiation on the stimulation of metabolic
processes in the bean and corn leaves..

7. K. PANNONHALMI, Budapest, Hungary.
Possibilities of prognosing the radiostlmulation effect.

8. L. ZELLES, H.U. SEIBODL, D.E.W. ERNST, Hanover, F.R.G.
Localization of the site of action of tube growth stimulation by X-ray
irradiation of single pollen grains of Pinua silvestris.

9. I. PAL, GSdSlltS, Hungary.
Growth of bean plants treated presowing gamma irradiation (60Co) in a
nutrient medium with different temperatures.

10. F. KÖRÖSI, GSdSfö, Hungary.
Addltive.effect of the different nutrient element ratios and prior to
sowing irradiation on beans.

1 1 . Mrs. J . BENEDEK, GödölTS, Hungary.
Lysine content and ll*C-L-lysine incorporation into presowing irradiated
(6oCo) maize and soybean.

12. R. VASSILEVA, M. SVESHTAREVA, N. NIKOLEVA, Plovdiv, Bulgaria.
The effect of gamma-rays on the germinaticn of some flower seeds.

13. P. OROSZLÄNY, S.I. HLUBIK, Budapest, Hungary.
Effect of gamma irradiation of quail eggs, on the embryonic development
and hatchabi 1 ity. l'~

14. J. BAKOS, J. SIMON, P. OROSZLÄNY, Budapest, Hungary. V
Further data on the stimulation of fertilization of the carp sperms,
by low dose irradiation.

15- J. SIMON, T. SOÖS, K. PANNONHALMI, I. BOZSÖ, Budapest, Hungary.
Large-scale field irradiation experiments with "KOLOS" type mobile seed V
irradiator in Hungary during 1977/78, including the ESNA coordinated
wheat stimulation field trials. f

16. J. KISELNIC, I. FENORIK, J. BORS, Hanover, F.R.G. |>
Effect of low-dose X-irradiation on pre-soaked seeds of spring barley .f
Impala; results of 1977/78. r'l.
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REPORT OF WORKING GROUP 3

TRACER TECHNIQUES IN ANIMAL SCIENCES

by

K.' Cuperlovic", Yugoslavia

The meeting had 3 sessions dedicated to the following topics:
- Nutrition of Domestic Animals
- Radioimmunoassay and Related Topics
- General Discussion

The sessions Included 16 reports by participants from European
Countries.

In the report entitled "Uptake of 32P in vitro Rumen Fermentation
System and "its Use for Comparison of Carbohydrate Sources", I. KOPECNY
and MAROUNEK of the CSSR Academy of Sciences, Laboratory of Animal
Physiology, presented their investigations in which they examined
different polysaccharide sources for in vitro rumen fermentation. The
optimal glucose concentration they found to be 6 g/1 in the presence
of potatoflour.

BEGOVIC, GLIGORIJEVlC, STANKOVIC and MITROVlf, INEP, Yugoslavia,
reported in their report "The Radioactivity in Eggs of Hens contaminated
by Mixture of Some Fission Products" on the analysis of distribution of
85,89Sr> 137Cs and 131, after p e r o r ai application.

GACEVIC", STANKOVlC and BEGOVlC, INEP, Yugoslavia, reported in their
paper entitled "The Possibilities of Pork Radiodecontami nation by Brine
Method" preliminary results on examinations of the possibility of radio-
decontamination of pork originating from animals contaminated perorally
with 1 3 7Cs. Water and common salt solution were used as decontaminants.
They established that it was possible to remove about 50-90% of the
contaminant from meat in dependence of contamination and decontamination
conditions.

In his presentation "Evidence of the RT3 Secretion by the Thyroid
Gland of the Pig", A.B. SLEBODZINSKI, Polish Academy of Sciences» Poznan,
discussed .the experiment which showed that the'reverse of T3, RT3 is the
hormone naturally occurring in the blood of pigs.

S. KAHL, J. BITMANN, T. RAMSEAY, Academy of Agriculture, Grakow,
Poland, presented the paper "Effect of "Synovex-S" on Growth Rate and
Plasma Thyroid Hormone Concentration in Beef Cattle Fed on Different
Diets". Thyroid hormones concentration in_blood of cattle implanted
with "synovex-S" was followed by RIA. In spite of the increase in
body weight of cattle treated with "synovex-S" compared with the
appropriate controls, the thyroid hormone activity was not changed,
except when animals were fed with particular, concentrated diet.

BOBEK and KAHL, Polish Academy of Agriculture, Krakow, presented
the paper entitled "The Concentration of Thyroid Hormones in the Blood
Serum of Cows during Gestation". They observed significant decrease of
thyroxine and triiodothyronine in the cow serum during gestation.
Besides, some modification of triithyronine RIA method was postulated
which enabled the authors to obtain the recovery of Ti from serum higher
than 85%.

DJURDJEVlC, STAMATOVlC, JOVANOVlC and MILICEVIC, Veterinary Faculty,
Belgrade University, Yugoslavia, presented in their communication entitled
"The Level of Thyroid Hormones in the Leukotic Cows" the investigations on



the evaluation of thyroid hormones by RIA in a very complex cattle
disease - chronic lymphatic leukaemia.^No significant difference was
found in the level of these hormones in the control and leukotic cows.
These investigations have importance for further evaluation of
ethyopathogenesis of bovine leukosis.

KRZYMOUSKA, ZIEIK et al., Agricultural University, Olsztyn, Poland,
presented in the paper entitled "Simultaneous immunoassay of Steroid
Hormone Gonadotropin and T3 in Sow's Blood During the Oestrus Cycle in
Conditions of Industrial Pig Farm" the obtained results of testing
hormones by the RIA test and discussed the possibilities of application
of the results in practice.

Dr. BINNERTS and WASSENAAK, Agricultural University, Wageningen,
The Netherlands, presented the communication entitled "Determination of
Somatomedin in Cows Plasma". The evaluation of the somatomedln, an
important intermediary hormone in growth hormone regulation by bioassay
in cow's plasma is shown. This method involves measurements of 3 5S-
sulphate uptake by small cylinders of surviving pigs' cortilage.
Practical importance of the achieved results contributes to the study
of mineral deficiencies and intoxications.

KRAINCANlC, SINADINOVIC, GEMBACEV and MOUSES I JAN, INEP, Zemun,
Yugoslavia, reported in their communication "The Preparation and
Evaluation of the Components for RIA Polypeptide Hormones" their own
experience in production of components for RIA of polypeptide hormones,
as well as the way of their evaluation and control. The authors produce
the labelled hormones, specific anti-serum and standards for RIA of
pituitary hormones (TSH, FSH, LH), placental hormones (placental
lactoqen, horionic gonadotropin) and insulin.

CUPERLOVlC, MOVSESIJAN, LALlC and BOROJEVlC from INEP, Zemun,
Yugoslavia, reviewed in their presentation "Secondary Antibody for RIA"
the possibilities and problems in production of antibodies needed for
RIA and many other antigen-antibody testings. Their experiences and some
of the achieved results were reported.

Dr. HRUSKA, Veterinary Research Institute, Brno, CSSR, reported in
his communication "Automated Laboratory for Use of Immunoassay in
Veterinary Science" the necessity and the perspective of the automatization
of the RIA experiences in the installation of such contemporary laboratory
and stressed the comparative advantages to the "manual" way of performing
the tests.

FRANED, HRUSKA and KALAB from the Veterinary Research Institute,
Brno, USSR, reported in their presentation entitled "Determination of
Progesteron in Milk and Blood Serum without Extraction" the obtained
results of the progesteron testingon a large scale in order to follow
the oestrous cycle and successful ness of insemination. The achieved
results pointed out the possibilities of routine application of RIA in
animal reproduction and possibilities to cover the whole extremely
developed net of veterinary diagnostic laboratories in the CSSR.

HAMPL, TOMANEK and KUKSA from the Veterinary Research Institute,
Brno, CSSR, presented in their presentation entitled "Detection of Anti-
bodies to Mycoplasma Hyopneumonia in Pig Sera by Solid Phase RIA" the
development of the solid phase RIA for the detection of the infection
of the swine with mycoplasma. The sensitivity of the developed test is
much higher in comparison with the classical one. (Titre in RIA 1/20480
in latex agglutination 1/1024).
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RODAK and 5MID, from the Veterinary Research Institute, Brno,

CSSR, described in their communication "Diagnosis of Aujeczky Disease
by Solid Phase Immunoassay" the development and application of the
solid phase RIA in the diagnosis of the disease in pigs. The method £;
is highly specific, rapid and sensitive enough. The possibilities of "
using RIA in the diagnosis of other viral diseases in farm animals
have been discussed.

A. PFAU, Institut für Tierzucht und Tierverhalten, FAL, Neustadt, •
FRG, presented in his paper "Problems of RIA-Test Kits in Studies on
Farm Animals" some of the topics, like reliability and future trends
in the use of RIA tests. Other features like internal and external V
quality control, as well as considerations about commercial versus
home made test kits with respect to sample size and cost e.g. time, \
man power, facilities, etc. are also part of the paper. This paper
was not orally presented due to technical implication, but copies
are available and can be obtained from the author. "

A H presented papers were followed by fruitful discussions which '.
gave the opportunity to exchange the experienced and the obtained ?;
results among the participants interested. Ü.

The genera) discussion of the Working Group covered 2 main topics: R
- Analysis of the present activities. ; '
- Proposal for future activities.
In friendly atmosphere with active participation of all the members

of the group and the president of the Society Dr. D. de Zeeuw, the
discussion brought elements for the following recommendations:

1. Working Group 3 considers as important:
- to improve the information system, namely, about the results

of practical application of nuclear energy contributing to
increasing the agricultural production;

- to transfer applicable knowledge and achievements to veterinary
and agricultural practice. Training courses, post-graduate
training or education through the veterinary associations
could be the way of knowledge transfer.

2. Working Group 3 considered the activities of the Animal
Production and Health Section of the Joint FAO/IAEA as very
-important, particularly in the developing countries. The Working
Group should give full support to the activities of the Section.

3. Working Group 3 recommends to ask one specialist from each
country to supply other countries with related information from
his country. WJth this respect a closer collaboration with the
Animal Production and Health Section of the Joint FAO/IAEA
should be established.

*». Working Group 3 recommends to all member-countries to take
advantage of collaboration with the users of radioimmunoassay
and .related techniques in other scientific dis;>o!ines, especially
human medicine for solving of essential methoc.ogical problems.

5. The activity of Working Group 3 at the next annual meeting
will be concentrated to the direct and indirect use of tracer
techniques and radioimmunoassay for practical demands in
agriculture.

6. More attention should be paid to the transfer of knowledge and
experience to the developing countries, and with this respect
the Animal Production and Health Section of the Joint FAO/IAEA
should be invited to assist in this direction at the next ESNA
Annual Meeting.
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List of papers

1. Uptake of 32P in vitro rumen fermentation system and its use for
comparison of carbohydrate sources.
KOPECNY, I., Laboratory of Animal Physiol.,

USSR Academy of Sciences,^
Uhrineves, Prague-25161, CSSR.

2. The radioactivity in eggs of hens contaminated by mixture of some
, fission products.

BEGOVlC.J., I HEP
Baranjska 15. 11080 Zemun, Yugoslavia.

3. The possibilities of pork radiodecontamination by brine method.
GAEEVIC, M., INEP,

Baranjska 15. 11080 Zemun, Yugoslavia.

k. Evidence of the RT3 secretion by the thyroid gland of the pig.
SLEBODZINSKI, A.B., Department of Experlmentoi Pathology of Animals,

ul. Grunwalzka 250, 60-166 Poznan, Poland.

5« Effect of "synovex-S" on growth rate and plasma thyroid hormone
concentrations in beef cattle fed on different diets.
KAHL, S., institute of Applied Physiology of Animals,

Adacemy of Agriculture, Al. Hickiewicza 24/28,
30-059 Cracow, Poland.

6. The concentration of thyroid hormones in the blood serum of cows
during gestation.
B0BEK, S., Institute of Applied Physiology of Animals,

Academy of Agriculture, Al. Micklewicza 2<«/28,
30-059 Cracow, Poland.

7. The level^of thyroid hormones in the ieucotic cows.
Dj., Veterinary Faculty, University
UNA 18, 11000 Belgrade, Yugoslavia.

DJURDJEVi*, Dj., Veterinary Faculty, University of Belgrade,

8. Simultaneous immunoassay of steroid hormone gonadotropin and T3 in
sow's blood during the oestrus cycle in conditions of industrial
pig farm.
KRZYM0WSKA, Agricultural University,

Olsztyn, Poland.

9. Determination of somatomedin in cows plasma.
BINNERTS, W. Agricultural University Wageningen,

Dept. of Animal Physiology,
Haarweg 10, 6709 PJ Wageningen, The Netherlands.

10. The preparation and evaluation of the components for RIA of
polypeptide hormones.
KRAINCANIC, M., INEP,

Baranjska 15, 11080 Zemun, Yugoslavia.

11. Secondary antibody for RIA.
CUPERLOVIC, K., INEP,

Baranjska 15, 11080 Zemun, Yugoslavia.
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12. Automated laboratory for use of radio!mmunoassay In veterinary
sciences.
HRUSKA, K., Veterinary Research Institute,

Hudcova 70, 621-32 Brno, USSR.

13. Determination of progesteron in milk and blood serum without
extraction.

rtEK, (i,, Veterinary Research Institute,
Hudcova 70, 621-32 Brno, ^S

14. Detection of antibodies to mycopiasma hyopneumonia in pig sera
by solid phase RIA.
HAMPL, J., Veterinary Research Institute,

Hudcova 70, 621-32 Brno, CSSR.

15- Diagnosis of Aujeczky disease by solid phase immunoassay.
RODAK, L., Veterinary Research Institute,

Hudcova 70, 621-32 Brno, £SSR.

16. Problems of RIA test kits In studies on farm animals.
PFAU, A., Institut für Tierzucht und Tierverhalten, FAL,

D 3057 Neustadt 1, Fed.Rep. of Germany.

Note; Copies of all papers presented can be obtained from the authors.
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iREPORT OF WORKING GROUP *» ' f
RADIATION ANALYSIS '•.

W. Kühn, Federal Republic of Germany '!'•

The Working Group had three sessions, from which one of them was
devoted for the first time to a pure discussion ..ion, without ;

formal lectures. Such a procedure is on llrts «• .- ehe workshop structure
of ESNA. In this way the presentation of metiiod,, was replaced by actual
discussions of problems between the Radiation analysis Working Group and
other groups. Out of 22 participants several members of different groups
started with short introductions of unsolved problems with the purpose
of getting more information.

The topics of this session were concerned with the following matters
1. Biomass measurements of plant systems within the soil like turnips and

roots in different growing stages and measurements of their development.
As these are very important questions which are not solved up till now
with continuously working methods it was recommended that experiments
should be carried out by yabsorption in differential methods, y-.
absorption with two sources of different energies and also experiments
on the basis of electromechanical systems. Experiments concerning the
development of root systems within the soil should be taken into
consideration by investigations with microwaves, with autoradiography
and the improvement of the known glass-wall-method by new optical
methods was also seen as an advantage for special problems. It may be '
also possible that contrast solutions, injected into the pi ant.for X-
ray-studies of the root system may give some new aspects.

I have the impression that the lively discussion of just these questions
justifies further work in this field by nuclear and by classical methods.

2. Several years ago ESNA-groups carried out experiments to study the
uptake of different isotopes of the same element by plants. The work
done was mainly concerned with Cs-137 and Cs-13*». The results were not
significant and they led to the conclusion, that if there is any dis-
crimination effect with high atomic numbers only physical or. physico-
chemical reasons could be taken into consideration. In a "formerly re-
port of the Workiing Group I expressed the opinion of the Working Groups
*» and 5, that ESNA should not continue further work in the future
about that matter.
These problems were briefly summarized again, but mainly in view of
the nitrogen, carbon, phosphorus and sulphur-isotopes. We know, that
the ratio of isotopes with such relatively low atomic numbers is
different and inconstant in nature in consequence of the isotope
kinetics. Therefore one can expect also a different behaviour of the
isotopes of light elements in plants. It was proposed to perform r
experiments with the aim to study the behaviour of the different [

sulphur and also phosphorus-isotopes in plant and in organic '•
matter. f
Apart from the experimental work it was desired by the ?±rticipants \:
and this may be a proposal to the Committee, that during the next j
Annual Meeting an invited lecturer should treat in a comprehensive '•?
manner the physical and physico-chemical-isotopic effects involving g
possible discrimination effects by plants. *k

i
I;
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3. It was further recommended, that Working Group h in connection with
other groups should prepare a compilation of all essential nuclear-
analytical methods, with regard to special elements, to the situation
of these elements in the environment, to sampling and to sample
preparation. We assume, that this proposal is of interest for all
members and the Chairmen have been asked therefore to contact in this
matter Prof, Das or the Chairman of Working Group h.

The second session was in connection with Working Group 1b in order
to promote an international internal ESNA-Sesssion in February or March
1979.

In many developing countries farmers burn their unwanted agricultural
by-products and feed their livestock with expensive Imported pelleted feed.

At the last Committee session of ESNA in Vienna Prof. Glubrecht re-
commended a session of ESNA-Members in Hanover concerning the irradiation
of organic wastes for animal feed, to reduce these high costs for fodder.

During the session the Chairman of Working Group *• emphasized that
proposal of Glubrecht and recommended in addition an Internat ion1 dis-
cussion In the spring of 1979 about the possibilities to irradiate organic
wastes for the purpose of animal feed and fertilizers.

The resonance at the participants was encouraging so that the session
will be organized in Hanover as soon as possible.

During the third session the group has been treating Nuclear Methods
in Agriculture.
Dr. FILIPOVIC gave a short report about neutron moisture meters concerning
the influence-factors and the sensitivity at the soil surface, influences
in practical work which should be stressed from time to time.

Dr. JUNG described a method for microdetermination of protein-nitrogen
by 15N-isotope dilution analysis in connection with optical emission
spectroscopy, by U-15 labelled ammonlumchloride. The sensitivity lies in
the range of some yo protein-nitrogen.

Dr. REINHARDT reported also about optical emission spectroscopy for
N-15 In air. The work done is a modification of the well known optical
emission equipment. It can be used for the determination of gaseous
nitrogen losses In soils or fertilizers and also for nitrogen fixation
experiments.

Prof. MIDDELBOE developed an instrument for the analysis of 1 2C/ 1 3C
ratios in CO2. He gave details about the equipment which works also by
emission analysis. The instrument is probably an alternative to the mass
spectrometer for the determination of carbon ratios in human breath
tests and for the analysis of C-13 in 1 2C/ 1 3C double labelling experiments
in biology and agriculture. It seems also very useful in nuclear medicine
experiments, where C-^^ application is not permitted, in replacing this
isotope by C-13.
A figure was shown with the first optical C-13 analysis of breath CO2

Prof. DAS showed the possible ways to determine several groups of
elements by activation analysis.
He described the application of neutron and photon' activation in the
analysis of dry biological material with both purely instrumental and
radiochemical techniques.
The instrumental determination comprises capture y-ray-measurement,
thermal neutron activation and fast neutron activation analysis.
Several elements can not always be determined because of branches and
due to interferences.
Chemical separation is based on wet destruction in a closed system
followed by adsorption of successive groups of trace elements on 50 mg
of active carbon.



J>r. TYKVA reported about a scanning method with semi-conductor-
energy spectroscopy for ß-rays, especially for C - H , H-3, P-33 and P-32.
The method w i l l be useful for the application of tracer-techniques,in
botany.
The discussion was also here l ive ly and i t was in come cases the
presentation of very new research work.

Discussion-Session

Speakers: H. Keppel, H.A. Das, M.J. Fr issei , E. Haunoid, L. Fredriksson,
W.P. Henningsen, A.H. Knight, W. Kühn.

List of presented papers

MIDDELBOE, V.

FILIPOVIC, R.:

REINHARDT, R.
FAUST, H.

JUNG, K.,
FAUST, H.

DAS, H.A.

TYKVA, R.,
KREHULE, J.

Royal Veterinary and Agricultural University, Copenhagen, Denmark.
A single and reasonably accurate method for optical
analysis of 1 2C/ 1 3C radios In carbon dioxide.

Institute for Application of Nuclear Energy In Agriculture,
Veterinary Medicine and Forestry, "INEP", Zemun, Belgrade,
Yugoslavia. -
Moisture measuring with neutron probes and resolution.

Zentral Institut für Isotopen- und Strahlenforschung, Leipzig,
German Democratic Republic.
Determination of the 1 5N abundance in air samples using the
emission spectrometric 1 5N analysis.

Zentral Institut für Isotopen- und Strahlenforschung, Leipzig,
German Democratic Republic.
Micro determination of protein-nitrogen by 15N-isotope dilution
analysis (IDA).

Energy Research Centre Netherlands, Petten, The Netherlands.
The determination of bromine by thermal neutron activation
to 80Br. Neutron and photon activation for the analysis
of biological material.

Institute for Organic Chemistry and Biochemistry,
Czechoslovak Academy of Sciences, Prague (CSSR).
Semi-conductography method for estimation of labelled
compounds in plant transport, morphogenesis and analytical
techniques.

f
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REPORT OF WORKING GROUP 5
NUCLEAR TECHNIQUES IN THE STUDY OF

SOIL-PLANT RELATIONSHIPS

by

M.J. Frlssel, The Netherlands
In his opening address the president of ESNA, Dr. De Zeeuw, asked

the working groups to consider the assistance to and cooperation with
the developing countries. The following statement on the possibilities
of using the potential of our working group was prepared:

The most important possibilities for assistance to and cooperation with
developing countries seem to be:
-• increased water use efficiency for crop production
- increased efficiency of fertilizers
- improvement of biological nitrogen fixation.

These possibilities can be effected by training of scientists from
developing countries within our laboratories and by sending experienced
scientists to the developing countries.

However« with the funds which are available at present, we do not
think that any concerted action is possible and we will have to con-
centrate on Individual actions of the members of our working group.

About the lectures and discussion the following can be reported.

Many of the discussions were again concentrated on the nitrogen and
carbon cycle in soil. There were reports on the influence of the type of
fertilizer, on the fashion of the placement of the fertilizer and on the
rate of organic additions, as straw and glucose, to the soil.

There seems to emerge a new interest in the role of organic matter
as a source of carbondioxide, which, as is well known, controls the growth.
This topic might also be of special interest for the developing countries,
because soils in such countries are often low in organic matter and, due
to a continuing depletion, are still getting lower.

A related aspect is the incorporation of mineral nitrogen into the
soil organic matter. This immobilization, as it is often called, is higher
than usually is assumed. This appeared both from special uptake studies
and from nitrogen balance studies. Also this immobilization stresses the
importance of soil organic matter.

The last lecture was of quite another character: The possibilities
and limitations of the production of crops, uniformly labelled with
certain radioactive compounds. t ,

Especially because this topic was neglected in our working group
in (he past this lecture was enjoyed very much. v.

Finally some decisions were taken about the "Newsletter" of the
working group. This Newsletter must be seen as a real newsletter, it
should only contain short communications and abstracts. It must not be
considered as a scientific journal.
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REPORT OF WORKING GROUP 6
APPLIED MUTAGFNESIS

by

W. Gottschalk, Federal Republic of Germany

Working Group 6 had only two sessions because of the small number of
papers offered. The low degree of participation was partly due to the
fact that a symposium on "Seed Protein Improvement by Nuclear Techniques",
organized by the GSF/IAEA, was simultaneously held at Munich. Some active
members of our working group are associated In proteinworklng programmes
and were obliged to give a survey on their results in Munich. Therefore,
only seven papers were presented in our two sessions.

In the paper presented by GICHNER (CSSR), a survey on fundamental
theoretical problems of the application of mutagenesis in plant breeding
was given using barley as a model plant. Moreover, the action and the
specificity of different mutagens was intensively discussed. In connection
with the statements on the difficulties and prospects of mutation breeding
given by HANlS (CSSR) In one of the plenary sessions of the meeting, a
good survey on the theory and practice of mutation breeding was obtained.
These more principal presentations were supplemented by a report on the
experiences of mutagenesis in cereal breeding (VELIKOVSKY, CSSR). The
difficulties of the application of mutagenesis in cross-fertilizing species
became obvious in the paper on maize mutants (PÄSZTOR, Hungary). Moreover,
some biochemical aspects concerning the protein situation of soybean mutants
were discussed (KITVICS, Hungary).

One of the main topics of the second session was the discussion of the
results of mutagenesis in vegetatively propagated plants. A comprehensive
survey on this field was given by BROERTJES (The Netherlands) demonstrating
that a high amount of success has been reached within a short period of
time in a large number of different crops and ornamentals. These examples
show in a convincing way, that the criticism against the application of
mutagenesis in plant breeding is not justified. The manifold details given
by BROERTJES were supplemented by preliminary results obtained in apples
(LACEY, UK). The importance of ecological factors with regard to the
expression of mutant genes was intensively discussed by GOTTSCHALK (FRG).
The evaluation of the same mutants grown at climatically different locations
(Yugoslavia, Egypt, Ghana, India) demonstrates the specificity of the
reaction of distinct genes to distinct climatic and ecological conditions.

The interests within the working group are extraordinarily hetero-
geneous; therefore, no predictions on the main trend for future develop-
ment can be made. This is, on the other hand, a favourable situation with
regard to the intensivation of specific fields of mutagenesis, which might
become of importance in the near future. It would be desirable to |(
strengthen the efforts of mutation research In cross-fertilizing crops. '"
Moreover, the collections already existing should be carefully evaluated
with regard to any kind of disease resistance as a consequence of the I
presence of mutant genes. c
Finally, the screening methods for selecting genotypes with distinct
agronomically important storage substances such as proteins, sugars, ;
medicinal substances, anti-nutritional factors should be improved. In this t
way, mutation breeding could be made more effective. A problem of theo- £
retical and practical importance are the relations between the physio- ¥
logical capacity of a crop and Its seed production. In many species, there
Is a great disproportion between these two factors which can possibly be
changed by means of mutations. A close cooperation between physiologists
and geneticists would be necessary in order to obtain the basis knowledge
for a better understanding of the influence of mutant genes on the yielding
capacity of the plant.

I
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The following papers were presented during the meeting:

1. Factors influencing the yield of mutants in higher plants.
GICHNER, T,, Department of Genetics

Institute of Experimental Botany
Czechoslovak Academy of Sciences
Prague 6, Czechoslovakia.

2. The production of mutants at the Institute of cereal crop and
their utilization in cereal breeding.
LEKE5, J. and VEUKOVSKY, V.

Institute of Cereal Crops
HavilCkova 2787
XromSFiz1, Czechoslovakia.

3. Experimental results in cross-breeding of maize macromutants of
corn-grass type.
PÄSZT0R, H., University of Agriculture of Plant Production,

Debrecen, Hungary.

h. Biochemical variation In mutants of soybean.
KOTVICS, Gizella; University of Agriculture,

GÖdölV», Hungary.

5. Survey of mutation breeding In vegetatively propagated plants.
BROERTJES, C. Association Euratom-ITAL,

Wageningen, The Netherlands.

6. Mutation In apples.
LACEY, B., University of Bristol Research Station,

Long Ashton, Bristol BS18 9AF,
Great Britain.

7. Gene-ecology, its importance for mutation breeding.
GOTTSCHALK, W., Institute of Genetics,

University of Bonn,
Bonn, F.R.G.
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REPORT OF WORKING GROUP 7
ENVIRONMENTAL POLLUTION

by

R. Kirchmann, Belgium

Working Group 7 "Environmental Pollution" had four sessions, one of
them jointly with Working Groups h and 1b.

The sessions were dedicated to the following topics:
d) pesticides
b) ra^'opollutants
c) heavy metals.

Twelve contributing papers were presented during the sessions. The
specific porperties (labelling, sensitivity) of the radiometric method
in order to measure low levels of pesticides, were used in various studies:
extraction of herbicide from river water, dispersion and degradation of
Neburon in soil. Utilization of labelled substrate (acetylcholine - 3H)
combined with chromatography, allowed the detection of organophosphorus
and carbamate Insecticides in river water (1O~4 mg/kg). !
The action of new fungicides on permeability properties of a model membrane >j
- liposomes - has been measured using the radioisotopes of Ca and sulphate. '

The influence of the pure active ingredient of some frequently used
herbicides on the ion uptake of roots at different pH-values has been
reported by F. ZSOLDOS and E. HAUNOLD.

It was demonstrated that the pH strongly influenced the phytotoxicity .:"
of theaoxins in herbicides and that the inhibitor effect on the ion uptake j
was inversely correlated with the incorporation of 2,4-D. The method of j
direct determination of primary production by measuring the inorganic N;.
carbon (l**C labelled) consumed, has been used in the investigation of the [
response of two lakes (STEINHERDER MEER and DÜMMER) to eutrophication.

Results of experiments performed to determine the transfercoefficient
from slime to grass, of Cs-137 and Co-60, respectively fission and
activation products, have been presented by W. KUHN.

As green alga [Soenedesmus obliquus), used as test-plant, allowed the
determination of the biological availability of radioisotopes such as 5 9Co/
60Co and 13"*Cs/137Cs present in the liquid effluent released by the nuclear
power plants.

Report of results of a nine year study on the use of lichens as bio-
indicator for some atmospheric radiopollutants, shows that the epiphytes
are suitable for long term atmospheric monitoring.

As far as their pollution of soils by heavy metals is concerned,
mean term experiment on mobility of Cd in some typical soils has been
described by POELSTRA; the results of experiments performed in Braunschweig
(N. EL BASSAM) showed that antimony present in soil is practically not
transferred in the edible part of grass and maize. Radioactive cadmium
has been used by R. VAN BRUUAENE to study the transfer and distribution
of cadmium in cow milk; it appears that the cow plays the role of a filter,
,it seems that a homeostatic mechanism regulates this transfer.

Finally, the great interest shown by various laboratories related
to the behaviour in the environment of the pesticides used in agriculture,
led us to foresee the organization, next year, of a meeting devoted to
this topic.

Indeed, it seems that the isotopic methods are the most suitable for
investigation these problems.

'•: •""'
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REPORT OF WORKING GROUP 9

GENETICAL METHODS OF PEST CONTROL

by

A.S. Robinson, The Netherlands
(Acting Chairman)

The Working Group met In four sessions of which one was joint
with Working Group 10. The papers were presented under three headings:
(1) laboratory induced changes in population parameters, (2) cytology
and genetics of chromosomal rearrangements and (3) manipulation of the
genetics of pest populations.

In recent years the subject of quality control in connection With
insect rearing has received a large amount of thought and study,
perhaps we could argue too much. However, in many species changes have
been found in laboratory populations which if present under field
conditions would render the released insects at a distinct disadvantage.
SZENTESI (Budapest) presented data on ovlpositlon studies with wild and , ;.
-laboratory Caribbean fruit flies, Anaatrepha suapenaa. Ovlposltlon **'
response was affected by both phystcal and chemical Influences. He
showed that wild files had a higher sensitivity to certain compounds,
for example sugar and salt, also wild flies would oviposit only in
curved domes.
Significantly, differences between wild and laboratory strains were not
always clear cut, this perhaps reflects the polyphagous nature of the
species. SZENTESI during discussion stressed the importance of ovi-
posltlon behaviour following initial colonization of a strain when large
selection pressure can lead to a reduction in genetic variability.

MANOUKAS (Athens) presented a review of the detailed nutritional
studies that have been carried out on the larval diet of the olive fruit
fly {Daoua oleae). Large differences were found in the amino acid
composition between the artificial diet and the olive-fruit Itself and
it was reported that frequently the larvae were unable to assimilate a
particular amino acid even though it was present in the diet in a
sufficient concentration. Insects reared on artificial diet showed
significant changes in body size, survival and flight ability when
compared with wild insects. The following step of this research has
to be the assessment of these changes in relation to a sterile insect
release programme. Further data presented by MANOUKAS illustrated that
adult feeding for females could not compensate for a deleterious larval
environment a restore normal fecundity.

Diapause studies in the onion fly {Hylemya antiqua) were described
by ROBINSON (Wageningen). Response to diapausing conditions was studied
using a laboratory strain (35 generations rearing without diapause) and
a wild strain (F2).. Although important differences were found between I:
the two strains,for example, increased larval survival in the wild strain t;
and a shorter developmental time, no differences In diapause response ;
were found. During discussion it was suggested that the conditions j?
chosen for diapause induction were very extreme so as to mask 1
differences, a "softer" environment might have revealed differences. ;>
Using a mass selection technique, the incidence of non-diapausing |
individuals has been raised from 7% to 70% in four generations. p
ROBINSON informed the group that selection will be continued to produce J-:1

a non-diapausing line and by appropriate crosses the genetics of dia- !;•
pause induction will be studied. [,-!'
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-In the section on genetics and cytology of chromosomal re-
arrangements OHMAN (Mainz) described crossing schemes for obtaining
trans location homozygotes in Culex mosquitoes. The crossing schemes
were different depending on whether the translocation was sex-
linked or autosomal and whether or not there was crossing over
between the translocation breakpoint and the sex-locus. Cytology
was not used in the screening process neither were genetic markers,
therefore the schemes were of general applicability. Using the
schemes 21 sex linked trans locations (m-linked) were inbred in -
Culex pipiene and 3 were viable as homozygotes, although with
reduced fitness. The test mating of males before inbreeding, was
a distinct advantage,

ROBINSON (Wageningen) reported similar studies with the onion
fly H. anbiqua. Fifteen translocations have been inbred and 2
homozygous lines have been produced. However, In several other lines
at present under study homozygous adults have been observed cyto-
loglcally. In contrast with the mosquito work, cytology forms a
crucial part of the homozygosing of translocations. During discussion
ROBINSON Indicated the severe biological disadvantages that the onion j
fly presents as a species In which to induce and study translocation 4
homozygotes. . !

Preliminary studies on the control of a stored products pest
Amgaeta kuhniella by the sterile insect technique were described by
ROSADA (Poznan). Sterilizing doses were identified for larvae and
pupae but as expected following larval irradiation a significant ;',
amount of somatic damage was induced which so reduced subsequent
survival as to make it an impractical technique. Gross changes were
observed in the testesof Irradiated larvae. Pupal irradiation with
60 krad lead to full sterility in the emerged males but these were I
of poor quailty,whereas pupal irradiation with 32 krad lead to fully
sterile F1 males. ROSADA concluded that this irradiation dose and '''
the use "5T Fi males would be the best technique, however, following '
a question from FELDMANN (Wageningen) it was stated that no studies
had been done on the competitiveness of the Fi males especially as r|_
regards sperm transfer. During discussion of the paper the feasibility j
of the control of any stored products pest by sterile insect release
was questioned.

During the short session with Working Group 10. HAMANN (Hannover)
described the sterilization of tsetse flies by beta radiation from 9 0Sr.
The technique has been Investigated in the hope that an autosteri1Ization
technique can be developed. Males and females were irradiated with .
various doses (2-*»0 krad) and subsequently various biological
properties were assessed. 10 krad proved to be a sterilizing dose for
males, although at that dose there was a reduction In sperm mobility w
and longevity. A remarkable difference in survival between males and ?

females was observed. The survival on day 15 following 10 krad
irradiation was kU% for males and 92% for females. No explanation i
could be given for this difference in sensitivity.

A solution to the problem of monitoring populations of Lepidopteran
pests in orchards where no power source is available was presented by
KUHNE (Leipzig). Using Krypton-85 with an activity of 1 curie sufficient ; '
light could be produced to attract moths at night and obtain some p~
idea of the types of moth present in an orchard. t.

During this session NOVAK (Hodonin) took ,the opportunity to ,: j
describe in brief the research that Is going on at his Iaborato-y -*|
with various mosquito species. Among the effects studied were
irradiation, magnetic fields and repellants. Following irradiation of •<
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females an increase in survival was observed in comparison with r
control females. Using changes in magnetic fields, differences '
between mosquito species were observed when subsequent- survival
was measured. A survey of different plant species revealed many
mosquito repellants, amongst them Artemisia annun, In Southern
Moravia this plant is grown in window boxes as a mosquito re-
pel lant.

The population genetics of pest species was discussed in the
last session and an introduction to this was given by BENEDIK (Brno)
who described his theoretical work with fitness regulation. Using a
population model he divided fitness into 5 parameters, mating ability,
fecundity, sperm competition, fertilization ability and zygotic
viability. By varying one and keeping the other four constant the
effect on heterozygote fitness was studied. He reported that zygote
viability was the most important fitness component.

In a subsequent paper FELDMANN (Wageningen) reported on
population replacement studies with the spider mite Tetrartychm ,
urbioae using chromosomal rearrangements. He performed replacement.
experiments with three different homozygous rearrangements and with I
an initial ratio of 1:1, wild type:homozygote no replacement was '-!>
shown. Significantly, however, when the ratio was increased in ;!
favour of the homozygote, replacement of the wild type strain with
the rearrangement was achieved in two out of the three lines. Further-
more, this proross could be speeded up if extra males were added to
the population, one or two generations after the start of the ex- ^
periment. In the following discussion, PAL (Geneva) informed the •;
group that such population replacement is being seriously considered
for control of malaria by t'">e inclusion of malaria refractory genes
in mosquito populations. He then gave a brief account of the WHO
Special Programme of Research and Training in Tropical Disea,e (TDR).
Since five of these disea^'s are vector borne, research investigations -,
on insect vec.'ors of disease are given due emphasis. Besides biological
control of vectors, investigations on ecology, genetics, species
complexes, insecticide resistance and any other investigations of
fundamental nature for effective vector control are also consideied
by the respective Scientific Working Groups. He indicated that
further information could be obtained by writing to the Director, TDR.

A study of sex ratio in different populations of the mosquito,
Aedes aegypti- revealed a highlv complex system as described by OUDA
(Manchester). The yene D for meiotic drive shows drive when in
conjunction with M (the male determining gene) and when segregating
with a sensitive m-bearing (in") chromosome. However, in certain ,
populations at this locus, there are different levels of sensitivity
varying from resistant (mrl and m r 2 ) to sensitive (msi -> m s 6 ) . He
reported further that a second locus has now been identified which
also gives resistance to MD, he called it "tolerance", t. Using a
crossing scheme he wa^ able to show that the "t" locus was on linkage j
group 1 and close to red eye (re) although it does recombine with it.

The final paper of the meeting was given by COOK (Manchester) on
the population genorics of insecticide resistance in mosquitoes. The
rational behind the work is to reduce the speed of liie development :
of insecticide resistance. The mosquito population is treated as a :»
grid system with alternate squares recc iviiig one of two different rf
insecticide t r e a t m e n t s . T h e p r i n c i p l e d e p e n d s u p o n t h e m i g r a t i o n
of individuals betvie-'i the different squares so as to increase the f
frequency of susceptible genes where they have been decreased by
natural selection. A consequence of the model is that the lower the
migration rate, the •..nailer the squares have to be. Further important
considerations outlined by ÜOOK were dominance relationships and •'.
fitness of the genes concerned. '-'
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List of Papers

1. Comparative studies on the ovlposition behaviour of laboratory •
reared and wild Caribbean fruit flies, Anastrepha supenaa.
SZENTESI, A.1«, GREAMY, P.D.2' and CHAMBERS, D.L.2-

1. Research Institute for Plant Protection,
H-1525 Budapest, P.O. Box 102, Hungary.

2. Insect Attractants, Behaviour and Basic Biology
Research Laboratory, Science and Education Administration,
Federal Research, USDA, P.O. Box 1^565, Gainesville,
Florida 3260A, U.S.A.

2. Biological characteristics of Daaua oleae following laboratory
colonization.
MANOÜKAS, A.G., Nuclear Research Center "Demokritos", Department

of Biology, Aghia Pareskevi, Athens, Greece.

3. Performance of Daaua oleae grown as larvae under crowding conditions.
MANOÜKAS, A.G., Nuclear Research Center "Demokritos", Department

of Biology, Aghia Pareskevi, Athens, Greece. J
k. Diapause studies on Hylmya antiqua, 'K
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REPORT OF WORKING GROUP 10
RADIOISOTOPES IN INSECT ECOLOGY

by

L. Buscarlet, France

The meeting of working group 10 had three sessions one of which held
jointly with working group 9.

Three topics were discussed:
1) radiation applications
2) tracers in applied ecology
3) tracers used in water balance studies.

1) In a first report (i) the sterilizing effect of 9 0Sr ß rays was
tested with regard to an autosteri1ization technique for tse-tse flies,
which could consist of an attracting trap and a radiation scurce. Males
and females of Glossina palpalis palpalis in the age of 0-1 *• days were
put on the discshaped source and exposed to doses ranging from 2 to <40
krad.

The optimal sterilizing dose for the males is about 10 krad. Females
mated with males exposed to that dose fail to produce larvae. There is no
dependence of survival and life time within doses ranging from 2 to 10 krad.

Another report dealt with an interesting technique to attract
lepidopteran insects in places where no electric power is available (2).
Light traps have been used successfully in fruit cultures for controlling
the flight of butterflies since many years, but the need of current
sources restricts their sphere of application. New possibilities were
investigated with 8;>Kr which produces a light effect under specific
conditions. Tests of the attraction of 10 imagines by this light effect
are encouraging but further studies are still needed.

2) 3 ZP provided interesting applications in predator-prey relations
and tagging studies (3).

The rate of food uptake of Tßtvanyahus urbiaae labelled with 3 2P by
Phytoseidae (predatory mite.) was measured with the aid of a scintillation
counter using the Cerenkov effect. Within a sucking time of A minutes or
more 90% of food was taken up in less than 2 min. No different sucking
power was observed among 3 species of mite.

Dispersal of mites in an appletree was also investigated.
Retention time (effective half life) of 3 2P in six different species

of Carabid beetles labelled via eggs of the onion fly varied from 3 to
13 days.

Another study showed that it was possible to distinguish individuals
of Anthonomus vubi labelled with 3 ZP via strawberry pollen from non-
labelled individuals 8 weeks after their release in the field. Autoradio-
graphically, even the Fi larvae and adults could be demonstrated.

3) The body water dynamics of terrestrial arthropids which are often
limiting to their survival and particular physiological activities, have
now been evaluated in more than 30 species and stages using 3H-H20 and a
recording balance (k),

The body water dynamics depend upon:
1) the distribution and mixing of water within the body
2) the kinetics order and rate constant of each process of water supply

and loss
3) the physical factors in each process and
*») the physiological regulations of these processes.
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The specific survival time while fasting is correlated with the
surface to volume ratio of the body, and thf ability to physiologically
absorb water from unsaturated vapour.

These characteristics are correlated with the availability of water
in the specific natural habitats.

The water budget of coccinella larvae was studied using both •'H-t^O
and 1 80 labelled water. In growing larvae feeding on aphids the entry of
water vapour was measured by difference between the total entry (given
by tracer analysis) and the food water intake (determined by a gravimetric
method).

It was shown that
1) the water vapour absorption rate increases while the larva is growing

and decreases while the larva is reaching the nymphal stage
2) this rate is greater in 92fc relative humidity than in 75Z.
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REPORT OF WORKING GROUP U
NUCLEAR METHODS IN PLANT PHYSIOLOGY

by

H.H. Schatte, G.D.R.

Unfortunately the real chairman, Prof, Antoszewsky was not present.
Therefore, Prof. Schotte, GDR, has taken the chairmanship. At Monday
there was a joint session with Working Group 5 "Nuclear techniques in
the study of soil-plant relationships". During two own sessions of
Working Group 11 on Tuesday afternoon and Thursday morning there have
been given ]k presentations of a high standard. The presentations were
especially about the following topics: uptake and transport, photosynthesis
and metabolism. In the presentations there are given in many cases
important results in the field of isotopic methods, basic sciences and
applied sciences. It was shown again, that isotopes are an important
tool for solving scientific problems in the field of plant physiology
especially of parts oi this topic which are connected with agricultural
sciences. There was also an intensive discussion after nearly every
lecture.

As a criticism it should be said that in some cases the purpose of the
research work should be explained better and the results should be given
a more critical interpretation.

Furthermore it is to hope, that still more scientists r'-om different
countries will join the session for a still more fruitful work. Never-
theless as a summary one can say that it was an interesting session.
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Meeting E5NA Committee
September 8, 1978

Present: D, de Zeeuw (chairman), P.H. van Nierop (secretary), J. Simon,
W.G, Kühn, R. Kirchmann, L.A. Buscarlet, M.J. Frissei, J.G. van
Kooij, 6.E. Suteu, . Fredriksson, A. Robinson (acting chairman
W.G. 9), St. Prochäzka and A.F. Groneman.

Absent: R. Antoszewski, Dj.B. Jelenic, J. Dumanovic", E.-G. Niemann,
M. Jovanovic", W. Gottschaik, H. Giubrecht, R.J. Wood, A. Ballnt,

: i
HS

Open ing
De Zeeuw welcomes the members of the ESNA Committee and especially

the elected representative of the CSSR in the Committee Prochäzka.
Further he Informed the Committee that Van Kooij has been appointed as
successor of Prof. K. Vas at the IAEA/FA0 in Vienna and so he cannot act
anymore as chairman of W.G. 1A. Prof. Vas is willing to take the chairman-
ship of this W.G. The members of this W.G. agreed with this course of
affairs.

1. Adoption agenda

The agenda is adopted.

2. Draft minutes meeting Committee, Vienna, February 15 and 16» 1978

Accepted without changes.

3. Research for developing countries

Following the discussion of this item of the agenda, a report has been
sent to the members o: the Committee on September 15» 1978.

k> Commercialization and practical applications of the scientific results

It is the general opinion of the Committee that it would be desirable
to interest industrial concerns on this mattery sludge Irradiation has
amongst others a great potential.

5. Other matters

In 1979 ESNA exists 10 years and at the occasion of this anniversary
the Committee is of the opinion that a special cartoon/pamphlet has
to be Issued.

The chairman asks the members to make a proposal for the next meeting
of the Committee, which will be held on 15 and 16 February, 1979. It
is the intention to combine.this meeting with a meeting of W.G. 1b
"Waste Irradiation".

In order to improve the image of ESNA, the Committee proposed to
uniform as much as possible the lay-out of all ESNA W.G. reports and
Newsletters. For instance all, covers should have the text "ESNA News-
letter" and the figures should be arranged in the same fashion.
Additions like: working group identification, proceedings, report,
working, group report,.date, location, can be supplled freely. Front
pages or part of the front pages will b* prepared by the secretariat
and sent to the chair en of the different working groups.

With regard to the organization of the Annual Meeting 1979 the
secretary wilt contact in a short time Prof. Jelenic", who promised
in February 1978 in Vienna to investigate if this meeting could be
organized in Yugoslavia.

• • >
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Groneman informs that Dr. K. Vacek has been elected as vice-chairman
of his Working Group.

De Zeeuw informs that he has appreciated it very much that Dr. Schütte
(DDR) has acted as chairman of Working Group 11 on absence of
Antoszewski.

De Zeeuw will Invostigate the possibility to hold the Annual Meeting
1980 in the DDK and the meeting I98I in Scotland.

Thanking all participants for the fine contributions to this meeting
Oe Zeeuw closes the meeting.

P,H. van Nierop,

secretary.
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