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TO OUR READERS

There have been many events of major significance to the Soil Fertility, Irrigation and Crop
Production Section and Soil Science Unit since our last Newsletter. Active consideration was given to
the establishment of the Section's Programme and Budget for 1997-1998.

1 am very pleased to inform our readers that in 1995 we started the new Co-ordinated Research
Programme (CRP) on "The use of irradiated sewage sludge for enhancing soil fertility and crop
production and reducing environmental pollution" with thirteen contract holders from developing
countries and four agreement holders from developed countries. The first Research Co-ordination
Meetings (RCM) of this CRP was held in Vienna, Austria from 10 to 14 July, 1995.

In connection with the forthcoming CRPs on "Management of organic matter and nutrient
turnover for increased sustainable agricultural production, using nuclear techniques" and on "The
assessment of soil erosion through the use of "7Cs and related techniques, as a basis for soil
conservation, sustainable agriculture production and environmental protection". Consultants Meetings
were organized in Vienna, Austria, from 4 to 7 September for Organic Matter and from 13 to 16
November, 1995 for Soil Erosion. Both Consultants Meetings were very productive and provided a
unique opportunity to unify concepts and approaches in the applications of nuclear techniques in organic
matter and soil erosion studies.

The Workshop of the newly initiated Technical Co-operation Regional Project on "Water balance
and fertigation for crop improvement for West Asia" was held in Antalya, Turkey, from September 25
to October 6, 1995, with participation of scientists from Iran, Jordan, Lebanon, Syria, Saudi Arabia and
Turkey.

In 1996, a new CRP on "The use of nuclear techniques for better management of water and
nutrients in rainfed arid and semi-arid areas for increased crop production" is planned to be initiated.
The basic problem to be addressed is that, even where water is scarce, a surprisingly low proportion
of the water supplied for crop growth is actually transpired by the crop. Our research objective is to
identify, by using nuclear techniques, strategies to increase the efficiency of water and nutrients utilized
by the plants.

Great attention will be paid in 1996 to improve the knowledge of young specialists in the area
of utilization of nuclear techniques in soil fertility and plant nutrition studies. In this respect, a
FAO/IAEA in;crrcgional Training Course on soil/plant relationship with emphasis on soil water
management will be organized at the FAO/IAEA Agriculture and Biotechnology Laboratory in
Seibersdorf, Austria, from May 28 May to July 5. Two FAO/IAEA Regional Training Courses for
Africa and Latin America on soil/plant relationship will be also organized: one in Addis Ababa, Ethiopia
(1 to 26 April) and another one in Mexico City, Mexico (2 to 27 September). The main objective of
the courses is to give scientists a sound working knowledge on the use of relevant nuclear techniques
in studies on soil fertility, plant nutrition, water management and crop production. Twenty to twenty
two participants are expected to attend each of the above mentioned training courses.

I would like to mention that in the last quarter of 1995,1 had the opportunity to participate in
four international conferences with main topics dedicated to soil fertility and plant nutrition research.
During these conferences, I had the possibility to present the ongoing Co-ordinated Research
Programmes of the Soil Fertility, Irrigation and Crop Production Section of the Joint FAO/IAEA
Division, and the new CRPs to be conducted in the period of 1996-2000. Most of the participants who
attended these conferences were highly appreciative of the importance of these CRPs. The overall aim
of our Section to increase and sustain soil fertility and crop productivity through integrated nutrient and
water management practices in different cropping systems with minimum or no adverse effect on the



environment, was well acknowledged. Considerable effort is required for the implementation of our
CRPs.

The staff of the Section witnessed an unexpected resignation in the last quarter of 1995. Our
good colleague and friend. Dr. Seth Danso resigned after 15 years of service during which he provided
an invaluable contribution in the field of biological nitrogen fixation by using 15N techniques. He re-
joined the University of Ghana, in Legon-Accra as a Professor in Soil Science. We wish him a long
and successful future in his scientific endeavors.

We are fortunate to welcome Dr. Chris van Kessel from the University of Saskatchewan, Canada
who is spending his sabbatical leave at the Section. Chris has been working extensively in the area of
nutrient cycling in various cropping systems with emphasis placed on nitrogen. He takes over, on an
interim basis, some of Dr. Danso's duties and will coordinate the CRPs on "The use of isotope studies
on soil organic matter" and "The use of nuclear techniques in the management of nitrogen fixing trees
for enhancing soil fertility and soil conservation".

This issue of the Soils Newsletter was compiled and edited by Drs. Saliya Kumarasinghe, Chris
van Kessel and myself with contributions from our colleagues in the Soils Section at the IAEA
Headquarters and the Soil Science Unit at the Seibersdorf Laboratory. The manuscript was typed by
Ms. Seta Balian and Ms. Marie-Andree Ablo'scher.

It is with great interest we read comments often received from our readers on the information
disseminated through this Newsletter. Your contributions are always welcome. Finally, let me take this
opportunity to wish you a very Happy and a Prosperous 1996.

Christian Hera
Head, Soil Fertility, Irrigation and
Crop Production Section
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3. Staff Changes

Marie-Andree ABLOSCHER

In November this year. Dr. Seth Danso resigned from the IAEA and rejoined the University of
Ghana, in Legon-Accra as Professor of Soil Science. During the past 15 years of his tenure with the
IAEA, Seili, as all the regular readers of this Soils Newsletter are aware of, contributed much to
research in the field of biological nitrogen fixation using 1?N techniques. There is no doubt that through
his contribution, the Soil Fertility, Irrigation and Crop Production Section at the Headquarters and the



Soils Science Unit at the Seibersdorf laboratory received international fame in this field. His sudden
departure has created a large vacuum in the Soils Section and it will be a long time before this can be
filled again. Although we all miss him badly, Seth enjoys being back in his home country and serving
once again his old Alma Mater. We wish Seth, his wife Francisca and the children all our very best
and every success in the future.

In November, 1995. Dr. Chris van Kessel joined the Soils Section of the Joint FAO/IAEA
Division. Chris is "n a sabbatical leave from the University of Saskatchewan, Canada, where he
conducts agronomic research at the landscape-scale level with emphasis on N cycling. His main
responsibility at the Section will be to start the new CRPs on "The use of isotope studies on soil organic
maner".

Ms. Daniela Panzenbiick, who joined the Soils Section as a Secretary in November 1994 left
the Section in August this year to join the Plant Breeding Section of the Joint Division. We thank
Daniela for the good work she did while with us and wish her all the best for the future.

Ms. Seta Balian, formerly from the UNDCP office at the Vienna International Centre, joined
the Soils Section as a Secretary in August 1995, replacing Ms. Panzenbb'ck. We welcome Seta.

CO-ORDINATED RESEARCH PROGRAMMES

1. FAO/IAEA/OPEC CRP on The Use of Nuclear Techniques in the Management of Nitrogen
Fixing Trees for Enhancing Soil Fertility and Soil Conservation (Dl.40.05)

Project Officer: Christian Hera

This CRP which is now entering its sixth year presently has 12 participants. They include
contract holders: C. Ovalle-Molina (Chile), E.Y. Safo (Ghana), H. Sharifuddin (Malaysia), K. Malik
(Pakistan). N. Mbaya (Zaire), M. Gueye (Senegal), M. de S. Liyanage (Sri Lanka), M. Bekunda
(Uganda), C. van Kessel (Canada), J.K. Ladha (Philippines), N. Sanginga (Nigeria), D. Baker (U.S.A.).
As you arc already aware Seth Danso left the IAEA in November 1995. Christian Hera will act as the
Project Officer for this CRP until a replacement is made.

2. The use of Nuclear Techniques for Optimizing Fertilizer Applications under Irrigated Wheat to
Increase the Efficient Use of Fertilizers and Consequently Reduce Environmental Pollution (Dl-
40.07)

Project Officer: Pierre Moutonnet

This programme includes seventeen participants, five agreements holders: R. Rennie (Canada), G.
Vachaud (France), R.A. Fisher (Mexico), W. Baethgen and J. Schepers (USA) and twelve contract
holders: M.I. Khalil (Bangladesh), A.E. Boaretto (Brazil), I. Vidal (Chile), X. Wen (People's Republic
of China). M.A.S. Abdel Monem (Egypt), M.S. Sachdev (India), X. Uvalle-Bueno (Mexico), J.M.
Sanchez-Yafiez (Mexico), M. Bazza (Morocco), C. Cioban (Romania), A. Arslan (Syria), C. Kirda
(Turkey). The Consultants Meeting established the goals and objectives of this CRP initiated in
cooperation with CIMMYT, Mexico, and IFDC, USA. The first RCM has been held in Vienna from
3 to 6 October 1994. Fertilizers labelled "N and several technical documents to be used as a guideline
during the 1995 and 1996 winter wheat cropping seasons, were provided to the contractors. Atom %
''N excess measurements of plant and soil samples have been made in Seibersdorf Laboratory and in
developing Countries. Preliminary results look promising and will be discussed in details during a
research coordination meeting held in El Batan CIMMYT Research Center, near Mexico City, on 4-8
March, 1996.



3. The use of Nuclear and Related Techniques in Assessment of Irrigation
Schedules of Field Crops to Increase Use of Water in Irrigation Projects (Dl-20.05)

Project Officer: Pierre Moutonnet

This programme included sixteen participants: C. Angueira (Argentina), P.L. Libardi (Brazil), M.
Qi (People's Republic of China), B.G. Pene (Cote d'lvoire), M. Calvache (Ecuador), M. EI-Haris
(Egypt), G. Vachaud (France), T. Kovacs (Hungary), M. Tayaa (Morocco), M. Iqbal and R. Waheed
(Pakistan), I. Craciun (Romania), F. Moreno (Spain), M.S. Anac and C. Kirda (Turkey) and J.
Hopmans (USA).

The final RCM was held in Rabat, Morocco, April 24-28, 1995. On the basis of the final reports
provided by each of the participants, an IAEA TECDOC book will be published in the beginning of
1996.

4. FAO/IAEA CRP on Enhancing Soil Fertility and Crop Production by Better Management of
Rhizobium (D 1-40.06)

Project Officer: Gudni Hardarson

This CRP was proposed by a Consultants Meeting, held in Vienna in December 1988. Since then
several Research Coordination Meetings have been conducted; the first meeting in Vienna in April 1991,
the 2nd meeting in March 1993 and the 3rd one was held at the University of Geneva in August 1994.
The 4th and final RCM is tentatively scheduled for May 1996 in Vienna.

The programme is coming into its final phase with the concluding Research Coordination
Meeting. For the final meeting all contractors and agreement holders will report the results of this
programme. The FAO/IAEA is pleased to receive the help of Professor W. J. Broughton at the
University of Geneva for editing the final report, to be published in 1996-1997.

5. FAO/IAEA CRP on The use of Nuclear and Related Techniques for Evaluating the Agronomic
Effectiveness of Phosphate Fertilizers, in particular Rock Phosphates (Dl .50.03)

Project Officer: Felipe Zapata

Currently, there are eighteen participants in this programme. They are: M.J. Me Laughlin
(Australia), T. Muraoka (Brazil), L.M. Xiong (People's Republic of China), C. Herrera-Altuve (Cuba),
I. Pino (Chile), J.C. Fardeau and Truong Binh (France), E. Owusu-Bennoah (Ghana), E. Sisworo
(Indonesia), N. Karanja (Kenya), Z. Rahman (Malaysia), Z. Borlan (Romania), J.M. Barea (Spain), J.
Mahisarakul (Thailand), S.I1. Chien (USA), F. Sikora (USA), E. Casanova (Venezuela) and Sat Cong
Doan (Vietnam). The Second RCM was held from 24-28 April 1995 at CIRAD, Montpellier, France.
The Government of France through the Ministry of Foreign Affairs and the World Phosphate Institute
have expressed interest in providing financial contributions to strengthen the activities of the research
network. The next meeting is planned to be held during the first quarter of 1997 in Vienna. Progress
reports are being requested for contract renewals.

6. FAO/IAEA CRP on The Use of Irradiated Sewage Sludge to Increase Soil Fertility and
Crop Yields, and to Preserve the Environment. (Dl.50.04)

Project Officer: Saliya Kumarasinghe

The first RCM of this CRP was held from 10-14 July this year at the Vienna International



Centre, Austria. This CRP is a joint programme of the Joint FAO/IAEA Division of Nuclear
Techniques in Food and Agriculture, and the Division of Physical and Chemical Sciences of the IAEA.
Thirteen contractors and four Agreement Holders are presently panicipants of this programme. They
include the contract holders: C. Magnavacca (Argentina), S. Ahmed (Bangladesh), T. Jiang (People's
Republic of China), R. El-Moiaium (Egypt), T.J. D'Souza (India), M. Mitrosuhardjo (Indonesia), C.F.
Ishak (Malaysia), J.F. Esparza-Garcia (Mexico), F. Azam (Pakistan), I.J. Manguiat (The Philippines),
E.M. Ferreira (Ponugal), M. Dumitru (Romania) and P. Chaiwanakupt (Thailand), and as agreement
holders: F. Koch (Austria), K. Kumazawa (Japan), A.C. Chang (USA) and S.P. McGrath (UK). "N
fertilizer has been delivered to all panicipants and the field experiments are now in progress. The
second RCM is planned to be held in Cairo, Egypt in September 1996.

7. FAO/IAEA CRP on The Use of Isotopes in Studies on Soil Organic Matter (DI-4O.08).

Project Officer: Christian Hera

An FAO/IAEA Consultants Meeting on tne "Use of isotopes in studies on management of
organic matter and nutrient turnover for increased sustainable agricultural production, using nuclear
techniques" was held from 4-7 September 1995. Based on the recommendations made by this group of
consultants, a CRP has now been initiated. Proposals for Research Contracts and Research Agreements
are now being evaluated and the first RCM of this CRP is planned to be held in 1996.

FAO/IAEA TRAINING COURSES

Completed

1. FAO/IAEA Interregional Training Course on the Use of Isotopes and Radiation Techniques in
Studies of Soil Plant Relationship with Emphasis on Better Nutrient Utilization to Improve Crop
Production (INT/5/137). 29 May - 7 July 1995, Seibersdorf, Austria.

Technical Officer: Christian Hera
Course Director: Felipe Zapata

This six-week interregional training course was held at the IAEA Laboratories, Seibersdorf,
from 29 May to 7 July 1995. This year the course emphasized topics related to plant nutrition for
optimizing the efficient use of soil resources to sustain soil fenility as well as to increase crop
production. A selection panel met on 31 March 1995 to consider 101 official nominations received by
the IAEA from 55 Member States of IAEA and FAO. Twenty two panicipants representing 22 Member
States successfully concluded this training: F. Dehbi (Algeria), S. Lopez (Argentina), T. Seraya
(Belarus), Yong Li (People's Republic of China), L Villalobos (Costa Rica), O.J. Fening (Ghana), R.
Castafieda (Guatemala), P.K. Mukhergee (India), I. Abubakar (Indonesia), A.S. Sadjadi (Iran), K.A.
Mwenda (Kenya), T.M. Darwish (Lebanon), R. Farias (Mexico), K. Abbadi (Morocco), S.M. Shah
(Pakistan), I. Gavriluta (Romania), M.J. van de Merwe (South Africa), I.A.A. Saad (Sudan), J.B.
Byalebeka (Uganda), M.J. Toro (Venezuela), Huy Dang Vo (Vietnam), J. Nyamansara (Zimbabwe).
In addition, six fellows hosted by the Soil Science Unit, Seibersdorf participated.

The course consisted of lectures, practical sessions in the laboratory and field/greenhouse,
discussion groups, calculation exercises and video films. A field excursion was organized by Doz. Dr.
M. Gerzabek of the Austrian Research Centre, Seibersdorf. The participants visited the Research
Institute for Agricultural Biotechnology and the Soils Laboratory of AGRANA, Sugar and Starch
Industry. They also had the opportunity to visit farmer's fields planted to the major crops grown in



Austria and discussed local problems of agricultural production. In addition to the IAEA staff, the
following scientists contributed as invited lecturers: K. Buchtela (Austria), M. Gerzabek (Austria), C.
Atkins (Australia), 1. Papadopoulos (Cyprus), J.C. Fardeau (France), D. Barraclough (UK), and D.
Nielsen (USA). This year's participants were a very enthusiastic and motivated group and together with
the dedication of the IAEA staff and the valuable contribution of the invited lecturers all contributed to
the successful completion of the course.

Planned

1. IAEA/FAO Regional Training Course on the Use of Nuclear Techniques in Studies on Soil/Plant
Relationships. 1 - 26 April 1996, Addis Ababa, Ethiopia.

Technical Officer: Christian Hera

The International Atomic Energy Agency and the Food and Agriculture Organization of the
United National in co-operation with the Government of Ethiopia through the Institute of Agricultural
Research (1AR).

The training course is open to 20 participants from IAEA and FAO Member States in the Africa
region engaged in research on soil/plant relationships.

The objective of the course is to provide scientists from Africa a sound working knowledge on
the use of relevant nuclear techniques in studies of soil/plant relationships. These techniques have
proven to be invaluable for devising improved water and nutrient management practices for sustaining
soil fertility and food production at optimum levels. The main objective of the course is to train
personnel which enable them to carry out isotope-aided experiments as part of their national research
programmes for increasing sustainable agricultural productivity.

A prospectus has already been dispatched to the national authorities responsible for IAEA
matters in the respective Member States. Deadline for the reception of nominations is set for 9 February
1996. For more information please contact the technical officer: Christian Hera.

2. IAEA/FAO Interregional Training Course on the Use of Nuclear Techniques in Studies of
Soil/Plant Relationships with Emphasis on Soil Water Management.
28 May - 5 July 1996, IAEA Laboratories, Seibersdorf, Austria.

Technical Officer: Pierre Moutonnet
Course Director: Felipe Zapata

The training course is open to 22 participants from IAEA and FAO Member States in all
geographical regions. Preference will be given to qualified candidates from developing countries. The
objective of the course is to give scientists from developing countries a sound working knowledge of
the use of relevant nuclear techniques in soil-water-plant relationships research. The course aims to
transfer the technology of using nuclear and related techniques to monitor and improve the use of water
resources, particularly in arid and semiarid areas for increased and sustainable agricultural productivity.
The language of instruction will be English. A written certificate of English proficiency is required.

The circular announcement and prospects have been dispatched on 21 November 1995 to the
National Atomic Energy Authority or Government Office responsible for nuclear matters in the
respective Member States. All applications should be forwarded through the official channels. Please
not that any nomination received by the IAEA after the deadline (15 March 1996) will not be



considered.

For further enquiries please contact the Technical Officer, Pierre Moutonnet, Soil Fertility,
Irrigation, and Crop Production Section. Joint FAO/1AEA Division of Nuclear Techniques in Food and
Agriculture, Wagramerstrasse 5, P.O. Box 100, A-1400 Vienna, Austria.

3. IAEA/FAO Regional Training Course on the Use of Nuclear Techniques in Studies of Soil/Plant
Relationships, 2- 27 September 1996, Mexico City/Irapuato, Mexico.

Technical Officer: Felipe Zapata

The course is organized by the International Atomic Energy Agency and the Food and
Agriculture Organization of the United Nations in co-operation with the Government of Mexico through
the National Institute for Nuclear Investigations (ININ), the National Polytechnic Institute (IPN) and the
Post-Graduate College of Chapingo (CP).

The training course is open to 20 participants from IAEA and FAO Member States in the Latin
American region engaged in research on soils/plant relationships. Priority will be given to those
participating in IAEA Technical Co-operation projects and Co-ordinated Research programmes. The
objective of the course is to train scientists from Latin America on the use of relevant isotope and
radiation techniques in studies of soil/plant relationship. The course also aims at training personnel to
enable them to carry out isotope-aided research for increasing and sustaining soil fertility and crop
production. Broad coverage of the nuclear techniques will be given through lectures, laboratory
sessions, field/greenhouse experiments, calculation exercises, films and discussion groups. The
participants will be required to present a research proposal which will provide the opportunity to apply
the concepts and techniques learned during the course to solve practical problems in their own countries.
The language of the course is Spanish.

The circular announcement and prospectus will be dispatched to the National Atomic Energy
Authority of Government Office responsible for nuclear matters in the respective Member States during
the first quarter of 1996. All applications should be forwarded through the official channels. For
additional enquiries, please contact the Technical Officer: Felipe Zapata, Head, Soils Unit, FAO/1AEA
Agriculture and Biotechnology Laboratory, A-2444 Seibersdorf, Austria.

MEETINGS/WORKSHOPS

Completed

1. FAO/1AEA Consultants Meeting The Use of Isotopes in Soil Erosion Studies, 13-16 November
1995, Vienna International Centre, Vienna, Austria (CT2665)

Scientific Secretary: Felipe Zapata

This meeting was organized in connection with the forthcoming FAO/IAEA International CRP
on "The assessment of soil erosion through the use of "'Cs and related techniques as a basis for soil
conservation, sustainable agricultural production and environmental protection". It was attended by 6
consultants from 5 Member States and also by staff members of the Soil Fertility, Irrigation and Crop
Production Section, and the Soil Science Unit of the Seibersdorf Laboratory. The main objectives were:
i) to review the state of the art and future trends in the application of the l37Cs technique and other



radionuclides (fallout and cosmogonic) in soil erosion/sedimentation studies and ii) to provide detailed
recommendations for the implementation of the above-mentioned CRP.

The meeting consisted of a total of 7 sessions as follows: Sessions I, II, and III were related
to the presentation on the state of the art and potential applications of other radionuclides. Sessions IV,
V, and VI were devoted to group discussions on methodological aspects and implementation of the CRP
(see Appendix). Session VII for presentation of conclusions and recommendations. Following
recommendations of the consultants 6 contract holders, where the "bench mark sites" for 137Cs fallout
will he established and four agreement holders will be selected. A final report of the meeting is in
preparation and will be available upon request, as of the beginning of 1996.

The meeting was very productive and provided an unique opportunity to unify concepts and
approaches in the application of the "7Cs technique in soil erosion/sedimentation studies.

2. The first Workshop of the Technical Cooperation Regional Project for West Asia on "Water
Balance and Fertigation for Crop Improvement" (RAW/5/002)

Technical Officer: Pierre Moutonnet

The first workshop of the newly initiated Technical Cooperation Regional Project for West Asia on
Water Balance and Fertigation for Crop Improvement (RAW/5/002) was held -it the Citrus and
Greenhouse Crops Research, Antalya, Turkey, from September 25 to October 6, 1995, and at the
Nuclear Research and Training Center, Saray-Ankara, Turkey, from 6-10 October, 1995. The
workshop was organized in close cooperation with the Turkish Atomic Energy Authority. The
participants from the six Member States who attended this workshop included: M.S. Hobbi, & N.
Sagheh (Iran), M.J. Rusan, W. Al-Qawasmi, Mrs. D. Amawi, & M.H.A. Omari (Jordan), T.M.
Darwish (Lebanon), M. Shaheen, & A. Razzouk (Syria), M.I. Al-Wahel (Saudi Arabia), Mrs. F. Elinc,
Z. Sagel, A. Ozturk, and A. Deviren (Turkey). Furthermore five Turkish observers attended the
workshop. The first week was devoted to fertigation techniques, in association with field experiments
using 15N-labelled fertilizers; Dr. I. Papadopoulos from the Agricultural Research Institute of Nicosia
(Cyprus) was in charge of the teaching programme. The second week of the workshop dealt with the
use of nuclear and related techniques for optimizing water and N-fertilizers use efficiencies under scarce
water resources in agriculture; Dr. P. Moutonnet from IAEA, Soil Fertility, Irrigation, and Crop
Production Section, was in charge of this training. Each of the Counterparts took advantage of this
opportunity to discuss their experiments and to report preliminary data. The last two days of the
workshop were spent in Ankara where Mrs. F. Elinc, as the local organizer, showed the successive steps
involved how to measure atom % "N using an Optical Emission Spectrometer. Forthcoming
experiments were elaborated on in detail, with a special attention to the guidelines, the procurement of
new equipment and labelled fertilizers, the collection of plant samples, and the subsequent measurement
of atom % 15N excess in the laboratory.

TECHNICAL CO-OPERATION PROGRAMMES

The Soil Fertility, Irrigation and Crop Production Section currently has the responsibility for
some 50 Technical Co-operation Projects. In this issue, we highlight the activities of Technical Co-
operation (TC) projects in Latin America.

Brazil
Studies on Green Manure and Crop Residue Utilization
(BRA/5/029)
Centre for Nuclear Energy in Agriculture (CENA), Piracicaba, Sao Paulo.
Counterparts: T. Muraoka and A. Boaretto
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This project was initiated in 1993 with the ohjective of evaluating the nitrogen supply from green
manures and crop residues as alternative sources to replace mineral N fertilizers for maintaining crop
productivity. The IAEA provided expert services in nitrogen and sulphur turnover studies, equipment
and labelled fertilizers. Excellent laboratory facilities are available to perform elemental analysis by
AAS and counting of radioisotopes. An intensive co-operative research programme on the utilization
of these organic sources was carried out by three local institutes. In view of the relatively long term
duration of the experiments, available data arc rather limited. However, interpretation and calculation
of the data remain a priority. Future research should consider an integral evaluation of these organic
sources of nutrients with inorganic fertilizers as related to the breakdown and turnover of organic matter
in target soil/plant systems. The project is expected to be completed this year (1995). The results will
he highly relevant to tropical areas of Latin America.

Chile
Management systems in Crop Production
(CHI/5/018)
National Research Institute for Agriculture and Livestock (INIA), Santiago, Chile.
Counterpart: P. Baherle
Chilean Nuclear Energy Commission (CCHEN), Santiago, Chile.
Counterpart: I. Pino

The objectives of this project are to identify suitable management systems to optimize crop
production through improved utilization of soil, water and fertilizer resources. Ongoing research
includes the evaluation of several management practices in orchard trees, pastures and grain legumes
at various experimental stations throughout the country. The IAEA assistance involved the provision
of experts in fruit-tree nutrition, nitrogen fixation and crop management, equipment including labelled
fertilizers, and training. It is expected that this project, upon completion in 1996, will provide valuable
information on the management of crop production systems in Chile thus reducing production costs and
increasing the quality of agricultural products while preserving soil and water resources. Several
publications on the use of 1JN and "P labelled fertilizers in fruit-tree nutrition studies are being prepared.

Costa Rica
Nitrogen Dynamics
(COS/5/016)
National University of Costa Rica (UNA), Heredia, San Jose
Counterparts: C. Cervantes (School of Agricultural Sciences)

J. Reynolds (School of Biology, San Jose)

This project is expected to be completed in 1996. The main objective is to study the nitrogen
dynamics in traditional cropping systems, i.e. the maize/bean association, including a green
manure/legume cover crop such as mucuna (Stizolobicum deringianum). Research activities included
mineralization and N supply from green manures and legume cover crops, biological nitrogen fixation
in bean and green manure crops, and efficiency of fertilizer N application by maize grown in association
with bean. The potential use of Arachis pimoias legume cover crops in coffee plantations is being
!• ..died. The results of these studies will be transferred to other countries of Centra! America, such as
Nicaragua and Guatemala.

Future activities for 1997-98 are envisaged under a multi-disciplinary and inter-institutional
project aiming at the evaluation, protection and sustainable management of groundwater resources in
the country's most densely populated Central Valley. Several institutions such as the Universidad
Nacional (UNA) and the Universidad de Costa Rica (UCR), national water authorities such as the
National Groundwater Service (SENARA) and Costa Rican Institute of Aqueducts and Sewage (AYA)
and the Coffee Institute (ICAFE) will participate in the planning and implementation of this proposal.
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Cuba
Improving Plant Nutrient Systems to Increase Crop Production
(CUB/5/015)
Institute of Soils, Ministry of Agriculture, La Habana
Counterpart: O. Mufliz Ugarte

This project was initiated in 1995 with the objective of improving fertilizer (in short supply)
management practices and optimizing the use of alternative nutriunt sources to increase sustainable food
crop production. There is an urgen1 need for search for alternative nutrient sources to inorganic N and
P fertilizers. A comprehensive research project dealing with nitrogen, phosphate and carbon (organic
matter) dynamics in tropical soils has been developed with the assistance of experts. Other national
institutes collaborating in the project are: the Infitute of Pasic Research in Tropical Agriculture
(1N1FAR) and the National Institute of Agricultural Sciences (!.' -CA). In addition to the provision of
expert services, local staff is being trained abroad in selected key areas and equipment and labelled
fertilizers are supplied by the IAEA. It is expected that the results generated will be of direct and
immediate relevance to increase food crop production.

Ecuador
Efficiency in the Use of Water and Fertilizer
(ECU/5/018)
Ecuadorian Atomic Energy Commission (CEEA), Quito, Ecuador
Counterpart: M. Calvache

Ecuador's economy depends greatly on the production level of export crops such as banana,
coffee, and oil palm. In recent years, several ornamental and horticultural crops are gaining importance
for the export market. The objective of this project is to apply isotopic techniques for developing
improved fertilizer and water management practices of major export crops while preserving the quality
of the environment.

Current research work foeusses on banana physiology and mineral nutrition studies, and isotope-
aided fertigation studies in horticultural and ornamental crops. The IAEA inputs are expert services on
the above-mentioned topics, equipment (atomic absorption spectrophotometer, and labelled materials),
and fellowship training of staff. During the visit of the experts, local producers are also being trained
on the development of fertilizer and water management practices through the use of isotope and nuclear
techniques. In the long term the project is aiming at increasing the agricultural expert potential of the
country.

Guatemala
Plant Nutrient Management in Traditional Crops
(GUA/5/011)
General Directorate of Nuclear Energy (DGEN), Guatemala City
Counterpart: A.M. Garcia-Chacla'n
Institute of Agricultural Science and Technology (ICTA), Guatemala City
Counterpart: C. Collado

This is a new project which started implementation in 1995. Agency's assistance to Guatemala
in the area of nuclear techniques in agriculture has been provided first under project GUA/5/005 and
later under GUA/5/009 in Soil Science. Research aiming at determining the dynamics of nutrient
cycling in traditional cropping systems of small peasant farmers is underway using isotope and nuclear
techniques. The IAEA assistance includes the provision of expert services, equipment and labelled
fertilizers, and training of local staff.

Expected results include control of soil erosion, increased soil fertility and sustainability of
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traditional cropping systems. These results will be of direct relevance to other countries of Central
America with similar cropping systems.

Mexico
Vise of Nuclear Techniques in Agriculture
(MEX/5/019)
Agricultural Research and Development Centre (CUIDA), University of Colima, Colima
Counterpart: M. Cigales-Rivero
Centre for Investigation and Advanced Studies (CINVESTAV)
National Polytechnic Institute, Irapuato, Gto.
Counterpart: J.J. Pefia Cabriales

This project was first approved in 1993. The main objective is to introduce the use of 15N
isotope techniques in agricultural research for the improvement of subtropical crops production.

Current work using "N isotope techniques focussed on the evaluation of N use efficiency in
promising genotypes of maize, amaranths and bean in selected ecological areas. Research on the
staggering of lemon production through management practices of fertilizer N and pruning is underway
in the Colima State. The CINVESTAV at Irapuato is collaborating in this project with the provision
of the analytical services and guidance on the use of "N isotope techniques. This project is expected
to be completed in 1996. For the next cycle 1997-98 a multi-disciplinary and inter-institutional project
on the efficient use of fertilizer N in selected cropping systems for sustainable food crop production and
environmental protection is being planned. Agricultural research institutes such as Post-Graduate
College of Chipango (CP) and CINVESTAV will participate together with the National Institute of
Investigations for Forestry, Agriculture and Livestock (INIFAP) for further transfer of the generated
technology to the end-users, i.e., farmers.

Nicaragua
Improving Soil Management Practices to Increase Crop Yield
(NIC/5/005)
National Agrarian University (UNA), Managua
Counterpart: T. Talavera

This project is a continuation of the IAEA TC project NIC/5/003. It started in 1995 with the
objective of Improving soil and water management practices to increase crop yields through the use of
nuclear techniques. Research work deals with i) organic matter and nitrogen cycling, ii) irrigation and
fertilizer N application, iii) soil physical properties and erosion control studies. The input of IAEA
inputs includes experts assistance, fellowship training, equipment, isotopically labelled fertilizers. The
transfer of the nuclear technology is done by conducting short training courses and workshops. Further
transfer of the results obtained is ensured through field days with the local farmers.

Uruguay
Nuclear Techniques in Soil Phosphate Dynamics and Fertilizer P Efficiency
(URU/5/019)
National Directorate of Nuclear Technology (DNTN), Montevideo
Counterpart: R. Goyenola
National Institute for Agricultural Research (INIA), Montevideo
Counterpart: R. Rabuffetti
Faculty of Agronomy, University of the Republic, Montevideo
Counterpart: J. Zamalvide
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This project started implementation in 1993. Agricultural productivity in Uruguay is often
limited by the low availability of nitrogen and phosphorus of the soil. The main objective is to improve
fertilizer P efficiency through the use of 3:P radioisotope techniques. Phosphate research using
conventional techniques has been already carried out in the country since 1980. Under the present
project the DNTN has established with many difficulties laboratory facility for safe handling of "P .

It is expected that follow-up greenhouse and field studies will be conducted at the counterpart
institutes. The IAEA has provided laboratory equipment and 3:P labelled materials, training of local
staff and expert services.

Venezuela
Nuclear Techniques Applied to Soil Sciences - Phase II
(VEN/5/016)
Faculty of Agronomy, Central University of Venezuela (UCV), Maracay
Counterpart: E. Casanova
National Fund for Agricultural and Livestock Research (FONAIAP), Maracay
Counterpart: J.L. Gil

This project is a continuation of the IAEA TC project VEN/5/0I4 which started in 1991. The
project was approved to further expand the research activities of these associated institutions. This
project deals with two main subject areas: i) studies on soil P availability and P fertilizer management
including local rock phosphate utilization (UCV), and ii) biological nitrogen fixation in tropical forage
legumes (FONAIAP). The UCV has established with IAEA assistance a laboratory facility to utilize
3;P labelled materials. Greenhouse and field studies on soil P dynamics and agronomic effectiveness
of local PR materials are conducted in various cropping systems. Results obta •̂• -.1 so far have been
presented in national and international scientific and/or published in scientific journals.

The second counterpart institute is conducting experiments to evaluate the nitrogen-fixing
capability of promising tropical legumes. Using "N isotopes results of field trials are being compiled
in a final report. It is expected that the inclusion of these alternative nutrient sources (biological
nitrogen fixation and local rock phosphates) will improve soil fertility (to save fertilizer costs) and
increase the yield and nutritional quality of pastures in the tropical savannah of Venezuela.
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FROM OUR READERS

Excerpts from the Report of Working Group Cliairman Dr. Martin Gerzabek , Joint Meeting WG
3 - Soil-Plant-Relationships/IUR-working group radionuclide soil-to-plant transfer

XXV" Annual Meeting of ESNA, 15-19 September 1995, Castelnuovo, Folgiani (Piacenza)

The working group on soil-plant relationships held four topical sessions where 32 papers were
presented by scientists from 14 countries.

Session 1, Nitrogen in the Soil-Plant System, was opened by Wienecke (FRG) discussing the
feasibility of the use of methylamine as a tracer analogue of ammonium, which is quickly fixed or
nitrified in the soil. From the detailed experiments it is clear that methylamine has to be used with
much caution. Realistic results can only be, expected at very low concentrations. Brohi (Turkey)
elaborated on the nitrogen utilization from tobacco waste in the presence of different nitrogen levels.
Wheat grain exhibited up to 40 % of N derived from the tobacco waste at low mineral fertilizer rates.
Karaman (Turkey) compared NH4NO3 and urea as nitrogen sources for cucumber plants, concluding,
that urea leads to significantly lower nitrate contents in the fruits. The rational use of nitrogen at
different irrigation levels by potatoes was discussed by Kovacs (Hungary). Deficit irrigation at a rate
of 25 - 40 % of plant available water led to the lowest potato yield and N-use efficiency. Two papers
focused on nitrogen uptake and distribution in grapevine. Serdinescu (Romania) conducted a microplot
experiment with a split N-application. The highest N-use efficiency was obtained following an autumn
and late February application. The roots and trunk of grapevine were identified as the places
accumulating N. This finding was supported by the data presented by Licina (Yugoslavia) who
concluded that the leaf-nitrogen depends on the N-reserves in stem and trunk. The overall fertilizer use
efficiency was 25 % and 29 % for the first and the second experiment, respectively. In the poster
session Ilieva (Bulgaria) proposed a new method for characterizing the nitrogen-fixing activity of
rhizobium strains by means of light absorption of legume leaves. Milev (Bulgaria) showed a significant
increase of crop yield of lentil and bean due to inoculation of the seedlings and ploughing under the crop
residues.

In Session II, Plant Nutrition, Gerzabek (Austria) reported about the balance of total sulphur and
!JS in a long-term field experiment in Sweden. Large differences occurred between (NH4),SO4 and
various organic manures. In the first case only 2 % of the yearly input remained in the soil, whereas
sulphur from farmyard manure or peat showed a half-life of more than ten years. Brohi (Turkey)
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conducted a greenhouse experiment from which it can be deduced that pumice stone applied at rates of
up to 200 t/ha has no effect on the water consumption of maize. Significant impact on plant nutrition
was mainly obtained from the mineral fertilizers applied. Uslu (Turkey) reported on growing soybean
in Turkey. The seed yield of soybeans increased by 23 % due to inoculation prior to seeding. Planting
u.ite was the second crucial factor in this context. Middelboe (Denmark) gave a lecture on an isutupc
method to evaluate subterranean biological activity using phosphate double labelled with "P and " 0 .
Osztoics (Hungary) elaborated on sorption and desorption processes of phosphorus using 3 ;P. There were
strong indications for a non reversible binding of phosphorus even after three weeks of incubation.
Sacchi (Italy) presented an excellent paper on transmembrane K* transport systems. He could show
clearly that the K* high affinity system does not discriminate between K, Rb and Cs, whereas the low
affinity system shows a significant discrimination in the order K > Rb > > Cs. Brohi (Turkey) and
Durak (Turkey) presented posters on phosphorus nutrition and the efficient use of pumice stone as a
growth medium, respectively.

In Session III, i ,^nt -Stress and Environment, Bujtas (Hungary) discussed interesting results
from sewage sludge amendments to monolithic soil columns. The Cr and Pb isotopes were found in
negligible concentrations in the soil solution whereas Cd, Ni, Zn were much more mobile. It > worth
mentioning that in most cases about 90 % of the metals taken up in the plants were found in the shoot.
Oncrtoy (Turkey) compared the Cd-uptake of oat and rape from soluble Cd salts applied to the soil with
Cd introduced through phosphorus fertilizers. Miihlbaehova (Czeehnia) presented a poster and
demonstrated cl>_arly in an incubation experiment the effect of Cd and TI oil on soil microbial biomass.
The heavy metal treatments decreased the microbial biomass to approximately 50 % after a few weeks.
Baffi (Italy) presented the results of a field experiment with sewage sludge treatments and their impact
on heavy metal plant update. Iliev (Bulgaria) closed the session with a poster on a high clearance tractor
for spraying and pollinating sunflower plants.

Session IV, Radioecology vn& chaired by Dr. N. Mitchell (UK). The session chairman gave
an introductory paper on the different model approaches to predict radionuclide transfer processes. Due
to the shortcomings of simple equilibrium models it is necessary to concentrate on more complicated
but generally applicable dynamic models. These models need large data input, which will be provided
by a fluxes databank established within the IUR. Kirchner (FRG) supported the latter statements by
presenting a comparison of equilibrium and kinetic models for sorpfion processes of different
radionuclides in the soil. Results from a recently developed diffusion technique could be best described
by a kinetic model and not by the traditional Kd-values. Zibold (FRG) discussed the soil-to-understroy
transfer of " 'Cs in forests on the bases of extensive studies in Southwest Germany. At all sites
aggregated transfer coefficients decreased from fern> bilberry > raspberry > blackberry = clover,
although the overall contamination level at different sites varied in the range of two orders of magnitude.
Analyses of site characteristics led to the suggestion that mycorrhiza fungi may be a possible sink for
Cs slowing down Cs-migration. This suggestion was partly supported by a poster presentation of
Nikolova (Bulgaria). Krijger (Netherlands) elaborated on the soil-to-plant transfer of T c
and showed that the uptake into tomato plants is not only possible as TcO4 but also as Tc-Citrate.
Ahamer (Austria) suggested a two-phase model for the 13'Cs transfer into plants using the soluble
fraction as third compartment besides soil (sediment) and plant. Wadey (UK) and Marchant (UK)
presented results of up- and downwards movement of radionuclides and plant uptake from lysimeter and
soil column experiments with a constant water table. Both experiments provided an excellent basis for
modelling purposes, which was shown in the second presentation. An interesting result is the rapid
upwards movement of "'Cs and the significant role of the plant roots in accumulating radionuclides in
layers with high root densities. Goncharova (Belarus) discussed results from fertilizer trials with oat
and lupine. Potassium and magnesium fertilizers decreased "'Cs and wSr plant uptake and enhanced
at the same time the vitality of plants. Skarlou (Greece) gave an overview of the first results on
experiments with olive and orange trees. Artificially "4CS contaminated soil led to only small l34Cs
concentrations in the aboveground plant parts. The relatively highest uptake was observed into young
levels. Concentration ratios were distinctly modified by soil pH. In the last presentation of the session
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Wolterbeek (Netherlands) suggested a new method for determining y-emitting radionuclides in surface
waters. Due to the low concentrations of radionuclides in surface waters detection limits are generally
poor. An alternative is the measurement of the radionuclide in a biosensor and the additional
determination of the ratio of the stable element in water and the biosensor. This bioaccumulation factor
ran then be used to calculate the radionuclide concentration in the surface water.

In a joint session with working group 5, another four papers on radioinuclide soil-to plant
transfer were presented. Special attention was drawn to the lecture of Agostoni (Italy) highlighting the
enhanced mobility of radiocaesium in the pearlpine region and its impact on n'Cs-levels in milk.

In co-operation with the ESNA-working group 5 an open discussion was held on post-Chernobyl
research and future research needs. Introductory lectures were presented by Prof. Mascanzoni
(Scientific Committee of UNESCO) and Dr. Mitchell (IUR).
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