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NUCLEAR TECHNIQUES IN 
FOOD AND AGRICULTURE 

Food Irradiation 

ACCEPTANCE, CONTROL OF AND TRADE IN 
IRRADIATED FOOD 
Proceedings Series 

Proceedings of a conference jointly organized by FAO, WHO, 
IAEA and the International Trade Centre UNCTAD/GATT, 
Geneva, 12-16 December 1988. This publication contains dis-
cussions on the key issues of the wholesomeness of Irradiated 
food, the contribution of this technology to public health, food 
security and international trade, the control of the process to 
ensure its correct application for consumer protection, and the 
acceptance of irradiated food by industry and consumers. The 
proceedings include the International Document on Food Irradi-
ation, highlighting the major issues related to the acceptance of 
irradiated food by consumers, governmental and intergovern-
mental activities, the control of the process, and trade. 

Contents: Opening addresses; Keynote addresses; Interna-
tional Document on Food Irradiation; Statements by official 
participants on behalf of their governments; Statements by 
observers concerning the International Document; Closing 
remarks. 

The International Document on Food Irradiation is reproduced 
in English, French, Russian and Spanish. 

STI/PUB/788 (204 pp., 1 figure; 1989) 
ISBN 92-0-010189-5 
Price: 580 Austrian Schillings 

ASIAN REGIONAL CO-OPERATIVE PROJECT ON FOOD 
IRRADIATION PHASE II: TECHNOLOGY TRANSFER 
Panel Proceedings Series 

This publication includes the final reports of work carried out by 
different institutions under the scope of the Asian Regional Co-
operative Project on Food Irradiation (RPFI), Phase II, which 
were presented at the final FAO/IAEA research co-ordination 
meeting, Bangkok, Thailand, 31 October to 4 November 1988. 
Phase I of the Asian RPFI programme demonstrated the tech-
noeconomic feasibility of irradiation for processing of food items 
of economic importance to the region, e.g. mangoes, fishery 
products, onions and spices. Effective transfer of food irradia-
tion technology to t!<o industry in the region was implemented 
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in Phase II, resulting in successful market testings of several 
irradiated food items, e.g. potatoes, onions, garlic, dried fish, 
spices, apples, oranges, Chinese sausages and Thai fermented 
sausages. Under Phase II, which was carried out from 1935 to 
1988, the following objectives were covered: (1) disinfestation 
and decontamination of stored products; (2) improvement in the 
hygiene of processed seafood; (3) insect disinfestation of fruits 
for quarantine purposes; and (4) sprout inhibition of root crops. 

STI/PU8/883 (181 pp., 14 figures; 1992) 
ISBN 92-0-100492-3 
Price: 500 Austrian Schillings 

COMBINATION PROCESSES IN FOOD IRRADIATION 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA and 
FAO, Colombo, Sri Lanka, 24-28 November 1980. The purpose 
of the symposium was to review the progress in the field of food 
preservation by irradiation combined with the effects of other 
physical or chemical agents. 

Contents: Mechanisms of sensitization of microorganisms by 
physical and chemical agents; Effects of combination treat-
ments on microorganisms; Technological feasibility of combina-
tion processes in food irradiation; Improvement of microbio-
logical quality of fish and poultry products by combination 
processes; Wholesomeness, economic and energy aspects of 
food irradiation; Present status of food irradiation (status reports 
and general discussion). 

STI/PUB/568 (467 pp., 112 figures; 1981) 
ISBN 92-0-110081-7 
Price: 860 Austrian Schillings 

COST-BENEFIT ASPECTS OF FOOD *NEW 
IRRADIATION PROCESSING 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA, 
FAO and WHO, Aix-en-Provence, 1-5 March 1993. Natural 
isotopes are among the most powerful tools for investigating 
past and current environmental changes. The purpose of the 
symposium was to evaluate the costs and benefits of irradiation 
for treating various food items either alone or in combination 
with other processes. The evaluation covered applications of 
the technology in terms of reducing food losses as well as the 
possible economic impact of irradiation in controlling or reduc-
ing certain food-borne illnesses and in expanding trade in cer-
tain food items. Discussion focused on the economic benefits of 
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irradiation to control a number of food-borne diseases, espe-
cially those originating from the consumption of food of animal 
origin, and on the potential economic benefit from radiation as 
a quarantine treatment for fresh fruits and vegetables. 

Contents: Keynote address; Food safety; Food losses; Irradia-
tion facilities; Food trade; Technology transfer; Commercial and 
new applications. 

STI/PUB/905 (505 pp., 75 figures; 1993) 
ISBN 92-0-000393-1 
Price: 1400 Austrian Schillings 

FOOD IRRADIATION PROCESSING 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA and 
FAO, Washington, 4-8 March 1985. Clearances for the irradia-
tion treatment and marketing of irradiated foods, as well as their 
regulatory control, are of primary importance to the commerci-
alization of food irradiation. However, lack of harmonization in 
the regulatory approach constitutes a significant obstacle to the 
implementation of food irradiation. This symposium dealt with 
food irradiation processing and covered issues affecting the 
commercial introduction of the food irradiation process. The 
focus is on the specific needs of developing countries. 

Contents: Feasibility of food irradiation applications; Pilot-scale 
feasibility studies; Reports on food irradiation developments in 
some regions of the world; Chemical and microbiological 
changes in irradiated food; Irradiation for food safety; Legisla-
tion and acceptance of Irradiated food; Dosimetry and accep-
tance of irradiated food; Commercial developments: irradiation 
sources and aspects of the implementation of food irradiation; 
Commercial developments: programming and financing; Expert 
panel reporting: Implementation of the food irradiation process. 

STI/PUB/695 (553 pp., 60 figures; 1985) 
ISBN 92-0-010185-2 
Price: 1320 Austrian Schillings 

INSECT DISINFESTATION OF FOOD AND AGRICULTURAL 
PRODUCTS BY IRRADIATION 
Panel Proceedings Series 

Proceedings of the final research co-ordination meeting, 
Beijing, China, 25-29 May 1987. The proceedings contain the 
results of the investigations presented by the participants 
of the Co-ordinated Research Programme, and include a 
review of the papers and a summary of the conclusions and 
recommendations. 
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The papers deal with radiation disinfestation of cereals, beans, 
pulses, oilseeds, copra, dates and tobacco leaves. The re-
search findings show that the advantages of this method are 
that there are no undesirable residues in foods, no resistance 
developed by the insects and no significant changes in the 
physicochemical properties or nutritive value of the treated 
products. Another important aspect under consideration was 
the development of suitable packaging materials for controlling 
reinfestation of irradiated products. 

STI/PUB/895 (174 pp., 4 figures; 1991) 
ISBN 92-0-111191-6 
Price: 480 Austrian Schillings 

RADIATION PRESERVATION 
OF FISH AND FISHERY PRODUCTS 
Technical Reports Series No. 303 

This publication includes reports of investigators under the 
Asian Regional Co-operative Project on Food Irradiation (RPFI), 
which was launched under the Asian Regional Co-operative 
Project on Radiation Preservation of Fish and Fishery Products 
(RCA), a project dealing mainly with reducing losses of fish and 
fishery products by applying radiation and assessing the eco-
nomic feasibility of this technology in developing countries. 

STI/DCC/10/303 (139 pp., 19 figures; 1989) 
ISBN 92-0-115089-X 
Price: 420 Austrian Schillings 

TRAINING MANUAL ON 
FOOD IRRADIATION TECHNOLOGY AND TECHNIQUES — 
2nd Edition 
Technical Reports Series No. 114 

A revision of the Training Manual published in 1970, this report 
reflects the important advances made in the technology of food 
irradiation, in the radiation chemistry of foods, in the microbiol-
ogy of irradiated foods and in wholesomeness and standardiza-
tion. The newer concept of treating irradiation as a general food 
process is presented. The practical part of the Manual, which 
contains a series of detailed laboratory exercises in the use of 
ionizing radiation for food processing, has been revised and 
expanded. 

Contents: Part I — Lecture matter: 1. Radionuclides and radia-
tion; 2. Radiation detection and measurement; 3. Radiation pro-
tection; 4. Radiation chemistry; 5. Effects of radiation on living 
organisms; 6. Preservation of foods; 7. Radiation preservation 
of foods; 8. Packaging; 9. Combination processes; 10. Limita-
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tions of food irradiation; 11. Wholesomeness of irradiated foods; 
12. Go* '-; , ient regulations on irradiated foods; 13. Food irra-
diation l i l i e s ; 14. Commercial aspects of food irradiation; 
15. Litb.dtui e sources. Part II — Laboratory exercises: Dosi-
metry Practicals. 

STI/DOC/10/114/2 (220 pp, 48 figures; 1982) 
ISBN 92-0-115082-2 
Price: 480 Austrian Schillings 

USE O F IRRADIATION AS A QUARANTINE TREATMENT O F 
FOOD AND AGRICULTURAL COMMODITIES 
Panel Proceedings Series 

Proceedings of the final research co-ordination meeting 
organized by the Joint FAO/IAEA Division of Nuclear Tech-
niques in Food and Agriculture, Kuala Lumpur, Malaysia, 
27-31 August 1990. The Co-ordinated Research Programme 
(CRP) was initiated in 1985 with the purpose of determining the 
radiation doses required to provide quarantine security from 
insects and other pests infesting food and agricultural com-
modities in trade, assessing the tolerance of host commodities 
to the radiation dose(s) required to provide quarantine security 
and distributing information on the possible use of irradiation as 
a quarantine treatment of food and agricultural commodities to 
interested parties. The results of the work carried out under this 
CRP by laboratories in several countries have demonstrated 
that irradiation is a viable alternative to ethylene dibromide 
fumigation of food. These Proceedings include the final reports 
of work carried out by the scientists who co-operated in this 
CRP, as well as review papers presented at the Second Task 
Force Meeting on Irradiation as a Quarantine Treatment of 
Fresh Fruits and Vegetables held in Bethesda, Maryland, USA, 
in January 1991. 

STI/PUB/873 (220 pp, 13 figures; 1992) 
ISBN 92-0-102992-6 
Price: 600 Austrian Schillings 

USE OF IRRADIATION TO CONTROL *NEW 
INFECTIVITY OF FOOD-BORNE PARASITES 
Panel Proceedings Series 

Proceedings of a Final research co-ordination meeting, Mexico 
City, Mexico, 24-28 June 1991. The purpose of the meeting 
was to present the results of the Co-ordinated Research 
Programme implemented in 1986. These findings established 
conclusively the potential for application of food irradiation in 
the control of liver flukes, tapeworms, roundworms, trichinosis, 
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toxoplasmosis, etc. The summary report includes the conclu-
sions and recommendations of the participating researchers. 

STI/PUB/933 (139 pp., 7 figures; 1993) 
ISBN 92-0-103193-9 
Price: 400 Austrian Schillings 

Insect and Pest Control 

GENETIC SEX1NG OF THE MEDITERRANEAN FRUIT FLY 
Panel Proceedings Series 

Proceedings of a final research co-ordination meeting, 
Colymbari, Crete, 3-7 September 1988, summarizing the 
research and development findings of the IAEA's programme to 
develop a genetic sexing method for the medfly, by which only 
sterile males would be released. Great progress has been made 
in medfly genetics, including the development of experimental 
genetic sexing strains. 

Contents: 1. Introduction; Part I: Genetics, cytogenetics and 
population genetics; Part II: Genetic sexing of Ceratitis capitata 
by morphological, biochemical and other means; Part III: 
Recommendations. Annex and List of Participants. 

STI/PUB/828 (224 pp., 26 figures; 1990) 
ISBN 92-0-111190-8 
Price: 600 Austrian Schillings 

ISOTOPE AND RADIATION RESEARCH ON 
ANIMAL DISEASES AND THEIR VECTORS 
Proceedings Series 

Proceedings of a symposium on the Use of Isotopes for 
Research and Control of Vectors of Animal Diseases, Host-
Pathogen Relationships and the Environmental Impact of Con-
trol Procedures, organized by FAO and the IAEA, Vienna, 
7-11 May 1979. 

Contents: Ticks; Tsetse flies, trypanosomes: General consider-
ations; Babesiosis and anaplasmosis; Trypanosomiasis and 
leishmaniasis; Insect repellents; Pesticides; Sterile insect tech-
nique and sterility induction; Isotope applications, physiology; 
Ecology and behaviour of tsetse flies; Mass rearing of tsetse 
flies; Computer modelling. 

STI/PUB/525 (468 pp., 72 figures; 1980) 
ISBN 92-0-01008-5 
Price: 890 Austrian Schillings 
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LABORATORY TRAINING MANUAL ON THE USE OF 
NUCLEAR TECHNIQUES IN INSECT RESEARCH AND 
CONTROL — Third Edition 
Technical Reports Series No. 336 

This Manual replaces the Laboratory Training Manual on the 
Use of Isotopes and Radiation in Entomology, Technical 
Reports Series No. 61, published in 1977. An extensive revision 
of the isotopes part of the Manual has been made and a new 
section on the sterile insect technique (SIT) has been added 
(including an introduction to the history and development of 
SIT, the theory and mathematical concepts, the general and 
specific requirements, case studies and laboratory exercises). 
The Manual is intended to help entomologists and others 
responsible for the entomological research and control of 
insects in developing countries to become familiar with the 
potential use of isotopes and radiation. 

Contents: Part I. Radiation safety; Part II. Radiation and iso-
topes; Part III. Radiation detection and assay of radioactivity; 
Part IV. Application to entomological problems; Part V. Sterile 
insect technique; Part VI. Glossary of some basic terms and 
concepts. 

STI/DOC/10/336 (183 pp., 5 figures; 1992) 
ISBN 92-0-101792-8 
Price: 560 Austrian Schillings 

MANAGEMENT OF INSECT PESTS: *NEW 
NUCLEAR AND RELATED MOLECULAR AND 
GENETIC TECHNIQUES 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA and 
FAO, Vienna, 19-23 October 1992. In the past decade signifi-
cant progress has been made in overcoming many of the 
difficulties of biologically based methods of pest management. 
Particularly important are the advances made in the field of 
molecular technology and biotechnology. Presentations in this 
symposium focus on advances and trends in insect control and 
eradication, genetic engineering and molecular biology, insect 
genetics, operational SIT programmes, F-, sterility and be-
haviour, biocontrol, tsetse fly R&D, and quarantine. 

Contents: Genetic engineering and molecular biology; Gene-
tics; Operational programmes; F-, sterility and insect behaviour; 
Biocontrol; Research and development on the tsetse fly; 
Quarantine. 

STI/PUB/833 (446 pp., 112 figures; 1990) 
ISBN 92-0-111290-4 
Price: 1200 Austrian Schillings 

9 



MODERN INSECT CONTROL: 
NUCLEAR TECHNIQUES AND BIOTECHNOLOGY 
Proceedings Series 

Proceedings of a symposium organized by the IAEA and FAO, 
Vienna, 16-20 November 1987. The control of insect pests 
becomes more and more difficult and more expensive as these 
pests become resistant to insecticides, as fewer insecticides 
are available for effective control and as environmental con-
cerns limit the use of some insecticides. The genetic control of 
insect pests offers solutions to some of these problems. 
Biotechnology offers enormous potential for insect control and 
rapid progress over the next decade can be anticipated. 

Contents: Nuclear techniques in insect control: Past, present 
and future; Biotechnology in insect control; Genetic approaches 
to insect control; Insect rearing and quality control; Lethal 
effects of radiation (food disinfestation); Sublethal effects of 
radiation; Isotopes as labels. 

STI/PUB/763 (479 pp., 69 figures; 1988) 
ISBN 92-0-010388-X 
Price: 1180 Austrian Schillings 

RADIATION INDUCED F, STERILITY IN *NEW 
LEPIDOPTERA FOR AREA-WIDE CONTROL 
Panel Proceedings Series 

Proceedings of the final research co-ordination meeting 
organized by the Joint FAO/IAEA Division of Nuclear Tech-
niques in Food and Agriculture, Phoenix, Arizona, 9-13 Sep-
tember 1991. Genetic control of lepidopterous pests includes 
the environmentally benign use of the sterile insect technique 
as well as the use of inherited sterility, which is especially 
pronounced in the first filial (F,) generation following the 
exposure of the parents to substerilizing doses of ionizing radia-
tion. In the case of inherited sterility, the F-i generation is 
reared in the field, thereby reducing costs. Some lepidopterous 
species can be mass reared in factories, stockpiled in diapause, 
irradiated and activated for release in synchrony with the wild 
population. This method has been highly successful since 1968 
in protecting 0.5 million hectares of cotton in the San Joaquin 
Valley of California from the pink bollworm. This report presents 
information mainly on the inital phases in the development of 
the use of inherited sterility to manage populations of the corn 
earworm, codling moth, Asian com borer, European corn borer, 
diamondback moth, cotton leafworm, fall army worm, tropical 
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army worm, gypsy moth, pink bollworm and wild mulberry 
silkworm. 

STI/PUB/929 (162 pp., 28 figures; 1993) 
ISBN 92-0-101793-6 
Price: 460 Austrian Schillings 

STERILE INSECT TECHNIQUE AND RADIATION 
IN INSECT CONTROL 
Proceedings Series 

Proceedings of a symposium organized by the IAEA and FAO, 
Neuherberg, Federal Republic of Germany, 29 June-3 July 
1981. The use of isotopes and radiation in the development of 
genetic sexing mechanisms and the application of the sterile 
insect technique against insects of medical veterinary and 
agricultural importance, as well as recent developments in the 
tsetse physiology, mass rearing and sterilization, are dealt with 
in this publication. 

Contents: Present status of the sterile insect technique (SIT); 
Review of SIT research, and implementation against pests of 
medical, agricultural and veterinary importance; Tsetse mass 
rearing and the SIT; Genetic approaches to the SIT; Quality 
control of fruit flies; Sterility induction; Computer simulations; 
Poster presentations: Genetic approaches: Mass rearing. 

STI/PUB/595 (495 pp., 110 figures; 1982) 
ISBN 92-0-010082-1 
Price: 980 Austrian Schillings 

STERILE INSECT TECHNIQUE 
FOR TSETSE CONTROL AND ERADICATION 
Panel Proceedings Series 

Proceedings of the final research co-ordination meeting 
organized by the Joint FAO/IAEA Division of Nuclear Tech-
niques in Food and Agriculture, Vom, Plateau State, Nigeria, 
6-10 June 1988. The proceedings contain the final reports (15) 
of scientists co-operating in a five year co-ordinated research 
programme. Its main objectives were: (1) to provide a research 
base and support for ongoing and future tsetse control/eradica-
tion programmes involving the application of SIT; (2) to develop 
methods for evaluating and monitoring tsetse SIT campaigns; 
and (3) To develop strategies for incorporating SIT into national 
and regional (area wide) tsetse and trypanosomiasis control 
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programmes. Included in this volume are reports of two 
successful SIT programmes, one in Burkina Faso covering 
3000 km2 and another in Nigeria covering 1500 km2. 

STVPUB/830 (228 pp., 60 figures; 1990) 
ISBN 92-0-111390-0 
Price: 620 Austrian Schillings 

Mutation Plant Breeding 

CEREAL GRAIN PROTEIN IMPROVEMENT 
Panel Proceedings Series 

Proceedings of the final meeting of the FAO/IAEA/GSF/SIDA 
co-ordinated research programme, Vienna, 6-10 December 
1982. The volume also includes conclusions and recommenda-
tions as guidelines for future research towards improvement of 
protein content and nutritional quality in high yield cereals. 

Contents: Mutation breeding; Cross-breeding with mutants and 
other protein gene resources; Genetics, cytogenetics and phys-
iology; Nutritional analysis; Conclusions and recommendations; 
Annexes. 

STI/PUB/664 (388 pp., 78 figures; 1984) 
ISBN 92-0-111184-3 
Price: 910 Austrian Schillings 

IMPROVEMENT OF GRAIN LEGUME PRODUCTION USING 
INDUCED MUTATIONS 
Panel Proceedings Series 

Proceedings of a workshop, Pullman, Washington, 1-5 July 
1986. The workshop concluded 35 research projects supported 
and co-ordinated under various programmes since 1970 which 
dealt with the use of induced mutations for the genetic improve-
ment of 15 different grain legume species carried out in 21 
different countries. Thus, these proceedings provide a compre-
hensive review of the potential, as well as a summary of the 
achievements, of mutation breeding for crop plants that are 
extremely Important as food crops In developing countries and 
as important sources of edible oil and animal feed in developing 
and developed countries. 

Contents: Grain legumes relevant for developing or developed 
countries; Limitations of grain legume production to be lifted 
by improved cultivars; Technology of mutagenesis, mutation 
selection and mutant characterization for the various grain 
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legume species; Development of mutant cultivars and their 
performance. 

STI/PUB/766 (524 pp., 39 figures; 1988) 
ISBN 92-0-111188-6 
Price: 1300 Austrian Schillings 

IMPROVEMENT OF OIL-SEED AND INDUSTRIAL CROPS BY 
INDUCED MUTATIONS 
Panel Proceedings Series 

Proceedings of an Advisory Group meeting, Vienna, 17-21 
November 1980. 

Contents: Introductory papers; Genetic improvement of crops 
producing primarily edible oils; Genetic improvement of crops 
producing primarily industrial raw material; Oil-seed quality 
requirements for industrial processing; Concepts of improving 
biomass production from higher plants; Conclusions and 
recommendations; Annexes. 

STI/PUB/608 (353 pp., 32 figures; 1982) 
ISBN 92-0-011082-7 
Price: 720 Austrian Schillings 

INDUCED MUTATIONS — A TOOL IN PLANT RESEARCH 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA and 
FAO, Vienna, 9-13 March 1981. A major part of the papers and 
discussions are devoted to the role played by induced muta-
tions research in providing insight into gene action and gene 
interaction, the organization of genes in plant chromosomes 
from the viewpoint of homology and homoeology, the evolution-
ary role of gene duplication and polyploidy, the relevance of 
gene blocks, the possibilities for chromosome engineering, 
the functioning of cytoplasmic inheritance and the genetic 
dynamics of populations. 

Contents: Induced mutations and the advancement of genetics; 
Induced mutations and plant evolution; Induced mutations and 
plant physiology; Induced mutations and plant parasites; 
Induced mutations and plant symbioses; Induced mutations 
and in vitro culture; Induced mutations and gene ecology; 
Induced mutations and plant breeding; Summary report of a 
consultants meeting on the Induction of Mutation in Extra-
nuclear Hereditary Cell Elements. 

STI/PUB/833 (446 pp., 112 figures; 1990) 
ISBN 92-0-111290-4 
Price: 1200 Austrian Schillings 
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INDUCED MUTATIONS FOR DISEASE RESISTANCE 
IN CROP PLANTS II 
Panel Proceedings Series 

Proceedings of a research co-ordination meeting organized by 
the IAEA and supported by the Swedish International Develop-
ment Authority (SIDA), held at Riso National Laboratory, Den-
mark, 15-19 June 1981. The book contains a general review 
paper as we.i as reports of projects in various stages of 
progress on improving the disease resistance of grain legumes 
with the aid of induced mutations, and conclusions and recom-
mendations which should be of value for future research in this 
field. 

Contents: Introduction; Induced mutations for disease resist-
ance in crop plants; Induced mutations for disease resistance 
ingrain legumes;Conclusions and recommendations; Annexes. 

STI/PUB/633 (248 pp., 7 figures; 1983) 
ISBN 92-0-111083-9 
Price: 590 Austrian Schillings 

INDUCED MUTATIONS 
IN VEGETATIVELY PROPAGATED PLANTS II 
Panel Proceedings Series 

The book contains the reports presented by the project leaders 
at the final research co-ordination meeting, Coimbatore, India, 
11-15 February 1980. It also includes a review of the whole 
research programme on the Improvement of Vegetatively 
Propagated Crops and Tree Crops Through Induced Mutations, 
which was sponsored by the IAEA between 1972 and 1980. 

STI/PUB/519 (310 pp., 63 figures; 1982) 
ISBN 92-0-111182-7 
Price: 620 Austrian Schillings 

PLANT DOMESTICATION BY INDUCED MUTATION 
Panel Proceedings Series 

Proceedings of an Advisory Group meeting, Vienna, 17-21 
November 1986. The need for plant produced industrial raw 
materials, as well as the fact that more and more people depend 
upon fewer and fewer plant species for their food, led scientists 
to consider the possibility of domesticating additional plant spe-
cies, i.e. changing hitherto not cultivated plant species into crop 
plants. As spontaneous single gene mutations contributed sub-
stantially to domestication, experimental mutagenesis appears 
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to be a promising tool to accelerate the process of domestica-
tion in new crop plants. The purpose of the meeting was to con-
sider the possibilities and limitations of induced mutation 
technology for the purpose of domestication, to discuss the 
methodology, identify target species and define the character 
changes required. 

STIIPUB/793 (199 pp., 12 figures; 1989) 
ISBN 92-0-111089-8 
Price: 500 Austrian Schillings 

PLANT MUTATION BREEDING FOR CROP IMPROVEMENT 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA and 
FAO, Vienna, 18-22 June 1990. The technology of mutation 
induction has been accepted by plant breeders as a valuable 
additional tool for creating improved cultivars for agriculture 
and horticulture. It was amply demonstrated at the symposium 
that this technique has been applied with great success in many 
annual seed propagated crops such as rice, barley, wheat, cot-
ton, soybean and pea. The technological problems identified 
primarily concerned vegetatively propagated crops and, in 
general, the logistic difficulties in identifying desirable mutants 
in large mutagenized populations. 

Contents: (Vol.1) Opening session; Mutation breeding in partic-
ular countries; Crop specific mutation breeding; (Vol. 2) Muta-
tion breeding with particular objectives; Methodology of 
mutation breeding; Panel: Part 1: The role of plant breeding for 
the future of mankind and the need for genetic resources and 
opportunities for mutagenesis or gene engineering; Part 2: 
Plant mutation breeding: Its future role, the methodology 
needed, training and the research priorities. 

STI/PUB/842 (Vol. 1: 554 pp., 51 figures; Vol. 2: 498 pp., 
91 figures; 1991) 
1: ISBN 92-0-010091-0 
2: ISBN 92-0-010191-7 
Price: Vol. 1: 1480 Austrian Schillings 

Vol. 2: 1320 Austrian Schillings 

SELECTION IN MUTATION BREEDING 
Panel Proceedings Series 

Proceedings of a consultants' meeting, Vienna, 21-25 June 
1982. Mutation breeding is a valuable supplement to the 
techniques available for plant breeders in developing improved 
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varieties. However, it has its limitations. It is generally recog-
nized that more efforts are needed to develop selection 
methods that enable the breeder to make advances in complex 
and difficult characteristics related to productivity, adaptation 
and tolerance. Interdisciplinary co-operation is mandatory for 
such developments. 

Contents: Introduction; Induced mutants in plant breeding: 
Achievements and limitations; Plant breeders' objectives and 
selection strategies; Breeding objectives of particular rele-
vance: Selection methods applicable to mutation breeding; 
Praxis of mutant selection; Unconventional systems for mutant 
selection; Conclusions and recommendations; Bibliography. 

STI/PUB/665 (180 pp., 14 figures; 1984) 
ISBN 92-0-111284-X 
Price: 430 Austrian Schillings 

Plant Biotechnology 

NUCLEAR TECHNIQUES AND IN VITRO CULTURE FOR 
PLANT IMPROVEMENT 
Proceedings Series 

Proceedings of a symposium organized by the IAEA and FAO, 
Vienna, 19-23 August 1985. The symposium examined the use-
fulness for plant breeding purposes of somaclonal variation, i.e. 
the occurrence of mutations during in vitro culture with or 
without the application of ionizing radiation or other mutagens. 
Another issue was finding ways and means of maintaining the 
genetic integrity of plants under in vitro conditions, such 
integrity being of vital importance if in vitro techniques are to be 
used to propagate virus-free clones of economically important 
plants, or to preserve germplasm in gene banks. In vitro culture 
techniques considerably accelerate the plant breeding cycle. 
This factor and the advantage of using haploids derived from 
anther culture were also discussed at the symposium. 

Contents: Genetic variation from in vitro culture; Genetic stabil-
ity of in vitro cultures; In vitro culture with application of muta-
gens; Haploids; In vitro mutant selection; Use of genetic 
variation derived by in vitro culture; In vitro techniques as aids 
in mutation breeding; Genetic engineering. 

S T I / P U B / 8 3 3 (446 pp., 112 figures; 1990) 
ISBN 92-0-111290-4 
Price: 1 2 0 0 Austrian Schillings 
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Soil Fertility and Irrigation 

ISOTOPE AND RADIATION TECHNIQUES IN SOIL PHYSICS 
AND IRRIGATION STUDIES 1983 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA and 
FAO, Aix-en-Provence, France, 18-22 April 1983. The sympo-
sium concentrated on the use of isotope and radiation tech-
niques in soil physics and irrigation studies. Attention was 
focused on the possibilities of using isotopes and various types 
of radiation equipment in irrigation and crop water studies, and 
on crop production in saline soils. 

Contents: Characterization of field soils: Water quality and salt-
affected soils; Soil water; Soil water management considera-
tions; Nuclear methodology. 

STI/PUB/647 (597 pp., 231 figures; 1983) 
ISBN 92-0-010083-X 
Price: 1390 Austrian Schillings 

NUCLEAR TECHNIQUES IN IMPROVING 
PASTURE MANAGEMENT 
Panel Proceedings Series 

Proceedings of an Advisory Group meeting, Vienna, 10-14 
November 1980. 

Contents: Improving biological nitrogen fixation in pasture and 
forage systems; Improving pasture systems; Improving animal 
production from pasture systems; International programmes on 
pasture management. 

STI/PUB/639 (190 pp., 39 figures; 1983) 
ISBN 92-0-111283-1 
Price: 460 Austrian Schillings 

SOIL AND FERTILIZER NITROGEN 
Technical Reports Series No. 244 

The report gives a concise overview of the subject addressed 
not only to agricultural and environmental scientists but also to 
administrators and policy makers. 

Contents: Introduction; Soil nitrogen for agriculture and forestry; 
Soil nitrogen in the environmental context; Improved manage-
ment and conservation of soil nitrogen for the future; Summary 
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and general conclusions; Summary report on the final meeting 
of the FAO/IAEA/GSF Programme on Agricultural Nitrogen 
Residues, Vienna, May 1983. 

STI/DOC/10/244 (107 pp., 5 figures; 1984) 
ISBN 92-0-115184-5 
Price: 330 Austrian Schillings 

SOIL NITROGEN AS FERTILIZER ÖR POLLUTANT 
Panel Proceedings Series 

This report represents an effective mid-term review of a co-
ordinated international five-year programme of research on the 
problems of how to conserve native soil and added fertilizer 
nitrogen as a result of leaching below the crop rooting zone. The 
report reviews and summarizes progress in a series of ongoing 
worldwide studies of this important question facing those con-
cerned with agricultural food production. 

STi/PUB/535 (398 pp., 81 figures; 1980) 
ISBN 92-0-111080-4 
Price: 760 Austrian Schillings 

STABLE ISOTOPES IN PLANT NUTRITION, SOIL FERTILITY 
AND ENVIRONMENTAL STUDIES 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA and 
FAO, Vienna, 1-5 October 1990. The objective of the 
symposium was to evaluate progress in the use of stable 
isotopes to examine various aspects of soil fertility and plant 
nutrition and some environmental problems, the potential and 
limitations of existing methods, and possibilities for further 
development. The meeting focused on the site level rather than 
the landscape level and, more specifically, on soil-plant rela-
tions, although landscape environmental aspects were also 
examined. The underlying theme was an assessment of current 
and possible future approaches to two problems of concern: 
how to increase or sustain productivity with minimum inputs, 
and how to limit environmental damage due to inappropriate 
land management and to industry. 

Contents: New methodologies and approaches in stable isotope 
analysis; Measurement of biological nitrogen fixation using 15N 
additions; The 15N natural abundance method for measure-
ment of biological nitrogen fixation; Review of papers in ses-
sions 2 and 3; Applications of 1SN methods to measurement 
of biological nitrogen fixation; Stable isotopes in soil organic 
matter studies; Soil nitrogen transformations and losses; 
Nutrient uptake and use by the plant; Stable isotopes in studies 
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of plant metabolism; 13C/12C discrimination as a measure of 
water use efficiency; 13C in studies of plant carbon balance; 
Stable isotopes in water transport studies; Sulphur flows and 
transformations in ecosystems; Atmospheric change and aerial 
pollutants. 

STI/PUB/845 (670 pp., 137 figures; 1991) 
ISBN 92-0-010391-X 
Price: 1800 Austrian Schillings 

Agrochemrcals 

AGROCH EM 1С AL RESIDUE-BIOTA INTERACTIONS IN SOIL 
AND AQUATIC ECOSYSTEMS 
Panel Proceedings Series 

Proceedings of a co-ordinated research programme meeting, 
Vienna, 28 August to 2 September 1978. Isotopic tracer tech-
niques provide a most important tool for studying biota interac-
tions in soil and aquatic ecosystems and for assessing the 
significance to the residue. Concepts and new approaches to 
studies on eutrophication and ecotoxicology are dealt with. 
Labelled substrate techniques provide a very useful tool for 
studying the effects of residues on biological processes vital to 
soils and fisheries. 

Contents: General; Water ecosystems; Soil ecosystems; Solid 
and water and paddy field ecosystems; Report. 

STI/PUB/548 (305 pp., 77 figures; 1980) 
ISBN 92-0-111280-7 
Price: 580 Austrian Schillings 

AGROCHEMICALS: 
FATE IN FOOD AND THE ENVIRONMENT 
Proceedings Series 

Proceedings of a symposium organized by the IAEA in co-
operation with the Comitato Nazionale per la Ricerca e per lo 
Sviluppo dell'Energia Nucleare e delle Energie Alternative 
(ENEA) in Rome, 7-11 June 1982. The publication provides a 
review of advances made in the development and application of 
nuclear techniques in studying the fate of pesticide chemicals 
in plants, food and farm animals, and in terrestrial and aquatic 
ecosystems. 

Contents: Pesticides: Benefits and costs; Pesticides in the 
agricultural environment; Pesticides in aquatic ecosystems; 
Pesticides in soil; Pesticide metabolism in plants; Pesticides in 
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food; Fertilizers and pesticides; Panel discussion on research 
needs for effective and safe pesticides; Panel discussion on 
research needs for effective and safe pesticides in developing 
countries (summary report); Highlights of the Conference 
(review); Consultants meeting on Persistent Pesticides and Her-
bicides in the Tropics Using Isotope Techniques (summary 
report); Third FAO/IAEA Research Co-ordination Meeting on 
Agricultural Chemical Residue-Biota Interactions in Soil and 
Aquatic Ecosystems (summary report). 

STI/PU B/623 (363 pp., 59 figures; 1982) 
ISBN 92-0-010382-0 
Price: 720 Austrian Schillings 

GUIDELINES FOR AGRICULTURAL *NEW 
COUNTERMEASURES FOLLOWING AN 
ACCIDENTAL RELEASE OF RADIONUCLIDES 
Technical Reports Series No. 363 

This report is a collation of information and experience gained 
from the Chernobyl accident In 1986, concerning the transfer of 
radionuclides, especially 137Cs and 90Sr, through food chains 
to man and the ways to effectively reduce them. Accounts of 
measures taken in various countries following the Chernobyl 
accident, which at the time caused significant radioactive con-
tamination of the environment over widely separated areas, 
some relatively remote from the site, are included. 

Contents: Part I. Introduction; 1. Introduction; 2. General con-
siderations; 3. Developing a strategy for agricultural counter-
measures; Part II. Agricultural countermeasures: Scientific 
basis and practice; 4. Introduction; 5. Preventive measures to 
be applied before and during the arrival of radioactive fallout; 
6. Countermeasures to be applied in the first few weeks after 
deposition; 7. Countermeasures to be applied in the medium 
and long term; 8. Losses of radionuclides in food by processing 
and culinary preparation; Part III. Organizing for response; 
9. Introduction; 10. Emergency preparedness; 11. Response; 
12. Public information and information for farmers; Part IV. 
Contamination in agriculture from past nuclear accidents; 
13. Introduction; 14. Nuclear accident requiring counter-
measures only in the short term; 15. Nuclear accident requiring 
countermeasures in both the short and long term; Glossary. 

STI/DOC/010/363 (115 pp., 1 figure; 1994) 
ISBN 92-0-100894-5 
Price: 400 Austrian Schillings 
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LABORATORY TRAINING MANUAL ON THE USE OF 
NUCLEAR AND ASSOCIATED TECHNIQUES IN 
PESTICIDE RESIDUES 
Technical Reports Series No. 329 

The present revised Manual gives a concise yet comprehensive 
presentation of the basic principles necessary ior the proper 
use of nuclear and associated techniques in pesticide residue 
analysis to obtain information on the metabolism or fate of pesti-
cide chemicals in plants, animals, soil, water and non-target 
organisms. 

Contents: Part I. Properties of radionuclides and radiation; 
Part II. Radiation detection and measurement of radioactivity; 
Part III. Radiation protection; Part IV. Tracer methodology; 
Part V. Radiation biology; Part VI. Introduction to practical work; 
Part VII. Laboratory exercises; Part VIII. Appendices; Part IX. 
Glossary. 

STI/DOC/10/329 (264 pp., 40 figures; 1991) 
ISBN 92-0-115091-1 
Price: 780 Austrian Schillings 

LABORATORY TRAINING MANUAL ON THE USE OF 
NUCLEAR TECHNIQUES IN PESTICIDE RESEARCH 
Technical Reports Series No. 225 

This Manual is designe-f ra give the scientist involved in pesti-
cide research the basic terms and principles for understanding 
ionizing radiation: detection and measurement, its hazards, and 
some of the more common applications. Basic laboratory exer-
cises are included. The applied part of the Manual contains a 
series of laboratory exercises which demonstrate the use of 
radioisotopes in pesticide research. 

Contents: Part I. General introduction to experimental work with 
isotopes and radiation; Part II. Radiation biology; Part III. Mental 
exercises; Part IV. Introduction to practical work; Part V. 
Laboratory exercises; Part VI. Appendices; Part VII. Glossary of 
some basic terms and concepts. 

STI/DOC/10/225 (291 pp., 42 figures; 1983) 
ISBN 92-0-115083-0 
Price: 680 Austrian Schillings 

PESTICIDES: FOOD AND ENVIRONMENTAL IMPLICATIONS 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA and 
FAO in co-operation with the Gesellschaft für Strahlen- und 
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Umweltforschung, Neuherberg, 24-27 November 1987. An 
FAO/IAEA/GSF Research co-ordination meeting was held 
immediately after and In conjunction with the symposium. Pesti-
cides are an integral part of modern agriculture in most develop-
ing countries. Increasing amounts of active ingredients are 
being consumed, particularly in the intensively cropped regions 
of South East Asia. Inherent contamination of the environment 
follows if rules and regulations are not strictly adhered to. The 
search for safer, less persistent and more specific pesticides 
and examination of the fate of applied pesticides in various 
regions of the world were the main themes of the symposium. 
Special emphasis was placed on the use of nuclear techniques, 
especially on labelled compounds in research. 

Contents: Environmental contamination; Pesticide residues in 
general; Residues in crops; Soil ecosystems; Water-soil 
ecosystems; Alternative methods for pest control. 

STI/PUB/764 (331 pp., 61 figures; 1988) 
ISBN 92-0-010288-3 
Price: 840 Austrian Schillings 

QUANTIFICATION, NATURE AND BIOAVAILABILITY OF 
BOUND 14C-PESTICIDE RESIDUES IN SOIL, PLANTS 
AND FOOD 
Panel Proceedings Series 

The publication contains the papers presented at a research co-
ordination meeting, Gainesville, Florida, 25-29 March 1985. 
The joint FAO/IAEA programme was designed to assist scien-
tists of developing countries to make safe and effective use of 
nuclear techniques for studying pesticide interactions with 
various components of the agricultural ecosystems. The book 
also contains a report on the results of a collaborative 
study using a model protocol for the determination of bound 
residues in soil and appraisal of the overall programme 
accomplishments. 

Contents: Papers presented by the authors; FAO/IAEA model 
protocol for the determination of bound residues in soil: Final 
report on the common experiment; Appraisal of the co-
ordinated research programme. 

STI/PUB/724 (198 pp., 16 figures; 1986) 
ISBN 92-0-111186-X 
Price: 500 Austrian Schillings 

SOIL NITROGEN AS FERTILIZER OR POLLUTANT 
Panel Proceedings Series 
(See under Soil Fertility and Irrigation) 
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STUDIES OF THE MAGNITUDE AND NATURE OF 
PESTICIDE RESIDUES IN STORED PRODUCTS, 
USING RADIOTRACER TECHNIQUES 
Panel Proceedings Series 

Proceedings of a final research co-ordination meeting, Ankara, 
30 May to 3 June 1988. The five year co-ordinated research 
programme was established in order to aid developing Member 
States in their efforts to utilize safely and effectively pesticide 
chemicals to maximize the production of grain and other stored 
products. The programme was designed to make safe and 
effective use of radiotracer techniques for studying pesticide 
residues in stored products. The present proceedings contain 
all papers presented at the meeting as well as model protocols 
for studying chemical residues in stored products and an 
appraisal of the overall programme accomplishments. 

STI/PUB/822 (146 pp., 16 figures; 1990) 
ISBN 92-0-111090-1 
Price: 460 Austrian Schillings 

Animal Production and Health 

DOMESTIC BUFFALO PRODUCTION IN ASIA 
Panel Proceedings Series 

Proceedings of a final research co-ordination meeting orga-
nized by the Joint FAO/IAEA Division of Nuclear Techniques in 
Food and Agriculture, Rockhampton, Australia, 20-24 February 
1989. This publication reports the results of the second five year 
co-ordinated research programme to determine the constraints 
on buffalo production in terms of nutrition, reproduction and 
disease. Studies on nutrition focused on the comparative 
aspects of digestion of tropical forages and crop by-products, 
and on the effects of supplementation or treatment of fibrous 
feeds. In reproduction, emphasis was placed on the evaluation 
of methods for overcoming prolonged postpartum anoestrus 
and for improving overall productivity. The studies on diseases 
dealt with trypanosomiasis and rotavirus infection. Field 
oriented interdisciplinary research was stressed and many of 
the trials were carried out under smallholder conditions. 

STI/PUB/675 (212 pp., 21 figures; 1984) 
ISBN 92-0-111384-6 
Price: 500 Austrian Schillings 
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FEEDING STRATEGIES FOR IMFROVING PRODUCTIVITY 
OF RUMINANT LIVESTOCK IN DEVELOPING COUNTRIES 
Panel Proceedings Series 

Proceedings of a combined Advisory Group meeting and a 
research co-ordination meeting, Vienna, 13-17 March 1989, 
with the main objective of reviewing developments in ruminant 
nutrition research and identifying developments and techniques 
that could be of use to developing Member States in increasing 
livestock productivity. The proceedings contain a selection of 
the papers presented at these meetings as well as conclusions 
and recommendations. 

STl/PUB/823 (233 pp., 20 figures; 1989) 
ISBN 92-0-111189-4 
Price: 600 Austrian Schillings 

ISOTOPE AIDED STUDIES ON GOAT AND 
SHEEP PRODUCTION IN THE TROPICS 
Panel Proceedings Series 

Proceedings of the final research co-ordination meeting on 
Improving Sheep and Goat Productivity with the Aid of Nuclear 
Techniques, Perth, Australia, 20-24 February 1989, reporting 
the results of a five year co-ordinated research programme. The 
main objectives of this programme were (a) to encourage 
research aimed at establishing the nutritional value of locally 
available feedstuffs and assessing strategies for supplementa-
tion, and (b) 'to examine the reproductive patterns of small 
ruminants in different environments, with particular emphasis 
on the seasonality of ovarian and testicular function, and the 
effects of nutrition and disease on reproductive efficiency. 

STI/PUB/860 (210 pp., 58 figures; 1991) 
ISBN 92-0-111091-X 
Price: 580 Austrian Schillings 

ISOTOPE AIDED STUDIES ON LIVESTOCK PRODUCTIVITY 
IN MEDITERRANEAN AND NORTH AFRICAN COUNTRIES 
Panel Proceedings Series 

Proceedings of the final research co-ordination meeting orga-
nized by the IAEA and the Direzione Generate per la Coopera-
zione Italiana alio Sviluppo, Rabat, Morocco, 23-27 March 
1987. The production of meat, milk, wool and other products 
from grazing animals has a long and important tradition in coun-
tries around the Mediterranean and North Africa. Although 
there are many millions of both large and small ruminants in 
these countries, the output of livestock products is increasingly 
falling short of the demand created by human population expan-
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sion. To reverse, or at least slow down, this trend requires that 
better use be made of existing animal and feed resources — in 
effect to optimize individual productivity. The strategies to be 
adopted to optimize productivity need to be developed through 
both basic and applied research on breeding, feeding and other 
management practices. Nuclear techniques, employed in con-
junction with standard methods, play an important rei^ In devel-
oping a proper understanding of animal/environment 
interactions; they can also be used to examine how such inter-
actions can be manipulated to minimize the impact of con-
straints and thereby to improve productivity. 

Contents: Types of ruminant animals and production systems in 
Mediterranean and North African countries; Adaptation of 
animals to the environment; Reproduction and nutrition of 
ruminants, with focus on indigenous breeds and feedstuffs. 

STI/PUB/778 (379 pp., 88 figures; 1988) 
ISBN 92-0-111088-X 
Price: 940 Austrian Schillings 

ISOTOPE AIDED STUDIES ON NON-PROTEIN NITROGEN 
AND AGRO-INDUSTRIAL BY-PRODUCTS UTILIZATION 
BY RUMINANTS 
Panel Proceedings Series 

Proceedings of the final research co-ordination meeting, 
Vienna, 24-26 March 1986. This publication reports the results 
of a five-year programme aimed at (1) evaluating locally avail-
able resources, in particular agro-industrial by-products as 
feeds tor ruminant animals and (2) formulating rations using 
these resources to improve the level of animal production in 
developing countries. 

STI/PUB/748 (192 pp., 31 figures; 1987) 
ISBN 92-0-111087-1 
Price: 480 Austrian Schillings 

ISOTOPE AND RADIATION RESEARCH ON 
ANIMAL DISEASES AND THEIR VECTORS 
Proceedings Series 
(See under Insect and Pest Control) 

ISOTOPE AND RELATED TECHNIQUES IN 
ANIMAL PRODUCTION AND HEALTH 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA and 
FAO, Vienna, 15-19 April 1991. The symposium reviewed 
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advances in nutrition and reproduction of ruminant and other 
herbivorous animals, as well as in new approaches to disease 
diagnosis and control. Consideration was given to isotope and 
related techniques currently employed in research, but more 
importantly to the application of research findings in improving 
the productivity of livestock reared in tropical and subtropical 
developing countries, e.g. of ruminant animals whose diets 
mainly consist of poor quality roughages. Also addressed were 
advances in the development of highly sensitive radioimmuno-
assay methods for measuring the concentrations of reproduc-
tive and other hormones. In addition, emphasis was given to 
developments in the use of enzyme linked immunosorbent 
assays, not only for diagnosis of diseases of major relevance to 
developing countries, but also for their applicability in monitor-
ing the effectiveness of large scale vaccination programmes 
and conducting epidemiological surveys. 

Contents: Animal nutrition; Animal reproduction; Animal health. 

STI/PUB/876 (611 pp., 100 figures; 1991) 
ISBN 92-0-010491-6 
Price: 1620 Austrian Schillings 

ISOTOPES AND RADIATION IN PARASITOLOGY IV 
Panel Proceedings Series 

This book is the result of an Advisory Group meeting organized 
by the IAEA at the University of Cambridge Veterinary School, 
United Kingdom, 10-14 September 1979. To increase the avail-
ability of animal products, particularly in tropical and subtropical 
areas, more effort must be made to control parasites and, at the 
same time, the scale and nature of how host and parasite alike 
adapt to the environment must be defined. This requires a 
better understanding of the epidemiology, pathogenesis and 
immunology of parasitic infections under the conditions of 
various climatic regions arid in different host genotypes. In this 
context, nuclear techniques, employed in conjunction with other 
standard techniques, are important research tools. The con-
tents include papers on the pathogenesis and immunology of 
animal trypanosomiasis, schistosomiasis and gastrointestinal 
nematode infections; trypanotolerance and the genetics of 
resistance to ticks and endoparasites of cattle; tissue and blood 
protein turnover in parasitized animals; the influence of the 
environment on the epidemiology of helminth infections; and 
immunization against parasites. 

STI/PUB/572 (225 pp., 34 figures; 1981) 
ISBN 92-0-111081-2 
Price: 420 Austrian Schillings 
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LABORATORY TRAINING MANUAL ON 
RADIOIMMUNOASSAY IN ANIMAL REPRODUCTION 
Technical Reports Series No. 233 

Reproduction must be regarded as one of the major limiting 
factors in animal production, and many of the modern methods 
for improving reproduction rely heavily on the ability to measure 
hormone levels in blood and milk. This has produced a world-
wide demand for laboratory facilities to carry out hormone 
assays and the need for specialist training to allow these assays 
to be undertaken. The need to measure nanogram and 
picogram quantities and the use of radionuclides require con-
s iderate skill and care, and this Manual has been prepared 
to aid training and to provide the sort of information that 
rarely appears In scientific papers. Included are sections on 
the biology of reproduction and a general introduction to 
radioimmunoassay. 

Contents: General introduction to experimental work with iso-
topes and radiation; Mental exercises; Introduction to practical 
work; General introduction to radioimmunoassay; Laboratory 
exercises; Appendices; Glossary of some basic terms and 
concepts. 

STI/DOC/10/233 (270 pp., 32 figures; 1984) 
ISBN 92-0-115084-9 
Price: 690 Austrian Schillings 

LABORATORY TRAINING MANUAL ON THE USE OF 
NUCLEAR TECHNIQUES IN ANIMAL NUTRITION 
Technical Reports Series No. 248 

This Manual includes a detailed consideration of tracer method-
ology, and exercises in which isotopes are used to measure a 
wide variety of parameters relating either to the nutritional 
status of the animal as a whole, or to particular organs or sys-
tems having a direct bearing on feed digestion and utilization. 
It also includes descriptions of methods that do not directly 
involve radioactive or stable isotopes, since it has to be recog-
nized that while isotopic tracer methods provide a powerful tool 
for research nutritionists, they cannot and should not be used 
in isolation. 

Contents: Part I. Potential of isotopic techniques in animal nutri-
tion; Part II. Introduction to isotopes and radiation; Part III. 
Tracer methodology; Part IV. Practical work; Part V. Exercises 
in application of isotopic techniques in animal nutrition; Part VI. 
Appendices (1-6). 

STI/DOC/10/248 (314 pp., 43 figures; 1985) 
ISBN 92-0-115085-7 
Price: 790 Austrian Schillings 

27 



LABORATORY TRAINING MANUAL ON THE USE OF 
NUCLEAR TECHNIQUES IN ANIMAL PARASITOLOGY 
Technical Reports Series No. 219 

This Manual is designed as an aid to specialist training in the 
application of nuclear techniques in the field of animal parasito-
logy, not only in research where radioisotopic methods are 
extensively used in the study of the immunology and patho-
genesis of host/parasite interactions, but also for disease con-
trol through the use of radiation attenuated vaccines. 

Contents: Part I. General introduction to experimental work with 
isotopes and radiation; Part II. Radiation biology; Part III. Mental 
exercises; Part IV. Introduction to practical work; Part V. 
Laboratory exercises; Part VI. Appendices; Part VII. Glossary of 
some basic terms and concepts. 

STI/DOC/10/219 (335 pp., 11 figures; 1982) 
ISBN 92-0-115182-9 
Price: 720 Austrian Schillings 

LIVESTOCK REPRODUCTION IN LATIN AMERICA 
Panel Proceedings Series 

Proceedings of a final research co-ordination meeting orga-
nized by the Joint FAO/IAEA Division of Nuclear Techniques in 
Food and Agriculture, Bogotá, 19-23 September 1988. The 
general goals of this programme, which was part of the ARCAL 
(Arreglos Regionales Cooperativos para la Promoción de la 
Ciencia y la Tecnología Nucleares en América Latina) project, 
were to characterize and improve the reproductive manage-
ment of milk, meat and fibre producing livestock maintained 
under the diverse environmental and management conditions 
prevailing in the Latin American region. In particular, the 
programme addressed the efficacy of using radioimmunoassay 
methods of measuring reproductive performance on the basis 
of breeding and production records, behaviour and clinical 
parameters. 

Contents: Part I: Milk production systems; Part l(a). Intensive 
dairying systems; Part l(b). Dual purpose systems; Part II. Beef 
production systems; Part III: Sheep and goat production sys-
tems; Part IV: Camelids. 

STI/PUB/833 (446 pp., 112 figures; 1990) 
ISBN 92-0-111290-4 
Price: 1200 Austrian Schillings 
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NUCLEAR AND RELATED TECHNIQUES FOR 
IMPROVING PRODUCTIVITY OF INDIGENOUS 
ANIMALS IN HARSH ENVIRONMENTS 
Panel Proceedings Series 

Proceedings of a seminar and an Advisory Group meeting, 
Ankara, 3-8 June 1985. Although emphasis is given to the use 
of immunoassay methods (RIA and EIA) for assessing reproduc-
tive status and diagnosing infections, the publication also 
covers the use of radiation for vaccine production and radio-
isotopes for measuring water and mineral requirements and 
various aspects of digestion and metabolism in ruminant 
livestock. 

Contents: Recommendations of the FAO/IAEA Advisory Group 
meeting on Improving the Productivity of Indigenous Animals in 
Harsh Environments with the Aid of Nuclear Techniques; 
Selected contributions from the seminar for developing coun-
tries in Africa and the Middle East on Research Using Tech-
niques Aimed at Improving Meat, Milk and Wool Production 
from Ruminant Animals. 

STI/PUB/725 (216 pp., 15 figures; 1986) 
ISBN 92-0-111086-3 
Price: 550 Austrian Schillings 

NUCLEAR AND RELATED TECHNIOUES IN 
ANIMAL PRODUCTION AND HEALTH 
Proceedings Series 

Proceedings of a symposium jointly organized by the IAEA and 
FAO, Vienna, 17-21 March 1986. The symposium provided a 
forum at which scientists from various disciplines reviewed the 
various ways in which nuclear and other methods can be used 
to evaluate and improve animal nutrition, reproduction and dis-
ease diagnosis and control under the different environmental 
conditions prevailing in the developing world. 

Contents: Opening session; Adaptation of animals to the 
environment; Animal reproduction; Animal health; Animal nutri-
tion; Poster session. 

STI/PUB/717 (689 pp., 102 figures; 1986) 
ISBN 92-0-010286-7 
Price: 1700 Austrian Schillings 

29 



NUCLEAR TECHNIQUES FOR ASSESSING 
AND IMPROVING RUMINANT FEEDS 
Panel Proceedings Series 

Proceedings of a consultants meeting, Vienna, 30 November to 
4 December 1981. The first seven papers relate to the mechan-
ism of reactions in the rumen, with emphasis on the flow and 
interconversions of nitrogenous compounds, which are so 
important in the protein metabolism of ruminant animals. The 
remaining eight papers are concerned with the use and 
improvement of agro-industrial by-products in ruminant feeding. 
Some of these deal with improving the nutritive value of ligno-
cellulose by irradiation and some deal with local feeds and 
nitrogenous wastes as supplements to poor roughage diets. 

STI/PUB/636 (259 pp., 36 figures; 1983) 
ISBN 92-0-111183-5 
Price: 610 Austrian Schillings 

NUCLEAR TECHNIQUES IN THE STUDY AND CONTROL OF 
PARASITIC DISEASES OF LIVESTOCK 
Panel Proceedings Series 

Proceedings of a final research co-ordination meeting, Vienna, 
11-14 May 1987. The aims of this programme were to 
encourage studies on the development of new vaccines, or on 
a more extensive application of the available vaccines, and to 
stimulate examination of the immunology, pathogenesis and 
genetics of host-parasite relationships of veterinary importance 
in developing countries. 

STI/PUB/792 (208 pp., 38 figures; 1988) 
ISBN 92-0-111288-2 
Price: 530 Austrian Schillings 

NUCLEAR TECHNIQUES IN TROPICAL ANIMAL DISEASES 
AND NUTRITIONAL DISORDERS 
Panel Proceedings Series 

Proceedings of a consultants meeting, Vienna, 13-16 June 
1983. The purpose of the meeting was to review applications of 
nuclear and related techniques in the study, diagnosis and, in 
some cases, control of diseases and nutritional disorders of 
economically important livestock species and to make recom-
mendations on introducing them into developing Member 
States. 

STI/PUB/675 (212 pp., 21 figures; 1984) 
ISBN 92-0-111384-6 
Price: 500 Austrian Schillings 
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STUDIES ON THE REPRODUCTIVE EFFICIENCY OF CATTLE 
USING RADIOIMMUNOASSAY TECHNIQUES 
Panel Proceedings Series 

Proceedings of a final research coordination meeting, Vienna, 
5-9 September 1988. The 13 individual papers presented at the 
meeting are included in this publication and represent a synthe-
sis of the work carried out under the co-ordinated research 
programme initiated in 1982 with the aim of stimulating studies 
to characterize and improve the reproductive performance of 
indigenous cattle under the diverse environmental and manage-
ment conditions prevailing in developing countries. 

STI/PUB/829 (178 pp., 26 figures; 1990) 
ISBN 92-0-111590-3 
Price: 500 Austrian Schillings 

THE USE OF NUCLEAR TECHNIOUES TO IMPROVE 
DOMESTIC BUFFALO PRODUCTION IN ASIA 
Panel Proceedings Series 

Proceedings of a final research co-ordination meeting, Manila, 
Philippines, 30 January-3 February 1984. The unique role of 
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