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TO OUR READERS

In the previous edition of the Soils Newsletter some focus was given to the on-going
Co-ordinated Research Programmes (CRPs), to a newly initiated one on "The Use of Nuclear
and Related Techniques in the Evaluation of the Agronomic Effectiveness of Phosphate
Fertilizers, in Particular Rock Phosphates", as well as to training courses and technical co-
operation projects. I believe it is important to continue on this theme here, but first. I would
like to extend my gratitude to all scientists and institutes from all over the world who
collaborated, advised and assisted us to achieve properly focused, balanced and realistic
programmes, and to develop and execute the FAO/IAEA activities in the field of soil fertility,
plant nutrition, water management and crop production.

The year 1992 was a successful one. Five Research Co-ordination Meetings (RCMs)
were held: the first from 3 - 7 February in Vienna, Austria, on "Assessment of Irrigation
Schedules of Field Crops to Increase Effective Use of Water in Irrigation Projects": the
second from 13 - 17 July in Harbin, China, on "Improvement of Yield and Biological
Nitrogen Fixation of Grain Legumes": the third from 17 - 21 August in Vienna. Austria, on
"Use of Isotopes in Studies on Nitrogen Fixing Trees"; the fourth from 7 - 1 1 September in
Tanger, Morocco, on "Biological Nitrogen Fixation", under the regional Technical Co-
operation (TC) project involving 15 African countries, and the fifth from 5 - 9 October in
Tunis, Tunisia, on "Increasing and Stabilizing Plant Productivity in Low Phosphate and Semi-
arid and Sub-humid Soils of the Tropics and Sub-tropics". The results of the CRPs and TC
activities carried out under the FAO/IAEA programme testify to a high degree of research
capabilities of the participants in tackling agricultural problems aimed at increasing crop
production specific for each country.

Two workshops were also organized in 1992: one from 3 - 14 August in Accra, Ghana.
to train technicians working with emission spectrometers supplied to Member States involved
in the IAEA Regional Africa TC project (RAF/5/010), and the second from
7 - 1 1 September in Ankara, Turkey, attended by 21 participants from 6 countries involved in
an IAEA Regional Project for Middle East and Europe on "Nitrogen Turnover and Water
Balance Studies in Different Cropping Systems" (RER/5/004). The participants of these
workshops endorsed and praised the IAEA's efforts and support in the initiation of these
projects and workshops which would enhance regional collaboration in the efforts to increase
crop production and sustain soil productivity. These workshops also provided a forum to
share the research experiences of scientists for the well being of people in the region.

On FAO's request and with their financial support, a consultants meeting on
methodologies for measuring methane and nitrous oxide emissions from agriculture, was
organised in Vienna, Austria, from 7-10 April, by the Soil Fertility, Irrigation and Crop
Production Section, in co-operation with the Animal Production and Health Section, under the
auspices of the Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture. A
manual on "Measurement of Methane and Nitrous Oxide Emissions from Agriculture" was
published in November 1992, as an IAEA-TECDOC.

The Fifth Conference of the African Association for Biological Nitrogen Fixation held
in Rabat, Morocco, from 14 - 18 September was co-sponsored by the Joint FAO/IAEA
Division. The conference was attended not only by staff members of the Soil Fertility,
Irrigation and Crop Production Section but also by 15 counterparts involved in the IAEA
Regional Africa TC project on "Biological Nitrogen Fixation", and about 100 other
participants from almost 30 countries.



Some staff members of the Soil Fertility, Irrigation and Crop Production Section and of
the Soil Science Unit of the Seibersdorf Laboratory actively participated and presented
scientific papers at international conferences (Fertilizer Usage in the Tropics, Kuala Lumpur,
Malaysia, 24 - 27 August; Soil Resilience and Sustainable Land Use, Budapest, Hungary, 28
September - 2 October; Phosphorus - Life and Environment - from Research to Application,
Ghent, Belgium, 8 - 1 1 September).

Two training courses, one interregional in Seibersdorf, Austria, on "The Use of
Isotopes and Related Techniques to Enhance Biological Nitrogen Fixation" and one regional
in Santiago, Chile, on "The Use of Isotopes and Related Nuclear Techniques to Increase Plant
Productivity", were held successfully in 1992.

Training activities will continue in 1993. The FAO/IAEA Interregional Training Course
on "The Use of Isotopes and Radiation Techniques in Studies of Soil/Plant Relationships with
Emphasis on Soil Water Management Practices" is scheduled for 1 June - 9 July at the IAEA
Laboratory, Seibersdorf, Austria and a Regional Training Course on "The Use of Isotopes
and Radiation Techniques in Studies of Soil/Plant Relationships with Emphasis on Salt-
affected Soils" planned for 6 September - 1 October, in Ankara, Turkey.

In 1993, four RCMs are planned to be held. Two of them in Vienna, Austria: from
8 - 1 2 March on "The Use of Molecular Biology in Microbial Ecology" and from 26 - 30
April on "Nuclear Techniques to Improve Crop Production in Salt-affected Soils". The RCM
on "Improvement of Yield and Biological Nitrogen Fixation of Grain Legumes" will be held
in September in Tamworth, NSW, Australia, and the RCM on "Assessment of Irrigation

1 Schedules of Field Crops to Increase Effective Use of Water in Irrigation Projects" in
Fundulea, Romania.

A consultants meeting on the new CRP on "Evaluation of the Agronomic Effectiveness
i- of Phosphate Fertilizers" is scheduled for 1993.

A new CRP on "The Use of Nuclear Techniques for Optimizing Fertilizer Applications
: under Irrigated Wheat to Increase the Efficient Use of Nitrogen Fertilizers and consequently
J Reduce Environmental Pollution", has been approved in principle by the Committee for
| Contractual Scientific Services, subject to the availability of funds. We hope that this
h programme will start in late 1993 or in 1994.

| We will pay much attention to TC projects. In our field of activity, over 70 TC
| projects will be implemented in 1993 and we are prepared to do our best to improve, as much
p as possible, the quality and output from these TC projects for the benefit of the Member
;; States.

f In 1994, we will organize a special symposium on "The Use of Nuclear and Related
!: Techniques in Soil/Plant Studies", as part of the XVth International Congress of Soil Science.

Acapulco, Mexico, with the following list of topics: organic matter accumulation and
decomposition in sustainable agriculture; biological nitrogen fixation; crop productivity in
deleterious soils; fertilizer use and plant nutrition in different cropping systems.

In the Soil Fertility, Irrigation and Crop Production Section's programme for 1994, a
five-day symposium is scheduled to be organized in Vienna, Austria, on the "Use of Nuclear
and Related Techniques in Soil/Plant Studies for Sustainable Agriculture and Environmental
Preservation". More details about these symposiums will be announced in due course.



In our future activities, we would like to pay more attention to soil-plant-nutrient-water
systems, including soil organic matter studies, for conservation or enhancing soil fertility for
sustainable agriculture, in order to increase crop production in developing countries to the
levels required, and to satisfy the food needs of the ever-increasing world population.

I would like to take this opportunity to express my gratitude to our readers from all
over the world for the many suggestions and letters of appreciation, encouragement and
interest in our activities, and to wish you all a MERRY CHRISTMAS, A VERY HAPPY
AND SUCCESSFUL NEW YEAR.

Christian HERA
Head
Soil Fertility, Irrigation and
Crop Production Section

STAFF

IAEA Headquarters. Joint FAQ/IAEA Division of Nuclear Techniques in Food and
Agriculture. Vienna International Centre, Wagramerstrasse 5, P.O.B. 100,
A-1400 Vienna, Austria, FAX: +43 1 234564, TELEPHONE: +43 1 2360

Bjorn SIGURBJORNSSON, Director
Waldemar KLASSEN, Deputy Director

Soil Fertility. Irrigation and Crop Production Section

Christian HERA, Head of the Section (Soil Fertility, Plant Nutrition)
Seth K.A. DANSO, First Officer (Microbiology, Soil Fertility)
K. Saliya KUMARASINGHE, Second Officer (Plant Physiology, Soil Fertility)
Manase P. SALEMA, Regional Expert (Microbiology, Soil Fertility)

Secretarial staff: Ruth ROSSI
Ingrid PUSCHNIG

2. Soil Science Unit. Joint FAQ/IAEA Programme. Agency's Laboratories
A-2444 Seibersdorf. Austria

Felipe ZAP ATA, Head of the Unit (Soil fertility, plant nutrition)
Gudni HARDARSON, Research Officer (Soil microbiology)
Helga AXMANN, Head Analyst (Analytical chemistry)
K.Olufemi AWONAIKE, Soil Scientist (Nitrogen fixing trees)
Eva HOLMGREN, Associate Pro-

fessional Officer (Crop science)
Marius W.QUIST, Associate Pro-

fessional Officer (Forestry research)
Naoto KATO, Visiting Scientist (Agrochemistry).



Technical Staff:

Jose Luis ARRILLAGA
Leopold MAYR
J. Aldo SEBASTIANELLI
Angela SESSITSCH
Stefan BOROV1TS
Gerhard ECKHARDT
Christine FICKER |
Norbert JAGODITSCH |

Secretarial Staff: Marie-Andree ABLOSCHER

(Laboratory technician)

(Laboratory assistant)

3. Staff Changes

In October, we bade farewell to Cevat KIRDA and to his wife Eisel and the two
children. Cevat first worked at the Agency's Laboratory in Seibersdorf before joining the
Headquarters staff in 1987. As a soil physicist specialized in the use of nuclear techniques in
soil/plant water studies, he was responsible for the co-ordination of CRP's on (1) The Use of
Nuclear and Isotopic Techniques to Improve Crop Production on Salt-affected Soils and (2)
The Assessment of Irrigation Schedules of Field Crops to Increase Effective Use of Water in
Irrigation Projects. As a technical officer, he was also responsible for all the Technical Co-
operation projects in the Middle East and Europe, and Latin America regions. Cevat was a
very valued staff member contributing especially in the field of soil moisture studies. During
the tenure here as a staff member, he also published several papers in this field. Following
his departure from the IAEA, he has now been appointed as the Head of the Division of
Nuclear Agricultural Research, Atomic Energy Commission of Turkey, Ankara, Turkey. We
wish Cevat and his family good luck and all the best for the future.

Ms. Anita HERNDL-SILMBROD, who worked as a laboratory technician at the Soils
Unit of the Agricultural Laboratory in Seibersdorf since April 1990, left at the end of
November. She assisted the Laboratory in the fields of biological nitrogen fixation and root
biology, and in activities in support of the FAO/IAEA/SIDA CRP on "The Use of Isotope
Studies on Increasing and Stabilizing Plant Productivity in Low Phosphate and Semi-arid and
Sub-humid Soils of the Tropics and Sub-tropics". We wish her all the best and success in her
future endeavours.

Mr. Naoto KATO, Research Scientist of the National Institute of Agro-Environmental
Science, Ministry of Agriculture, Forestry and Fisheries, Tokyo, Japan, started work in
November 1992, as a cost-free expert at the Seibersdorf Laboratory for an initial period of 12
months. He will conduct research on the movement of phosphorus in soil, using
radioisotopes 32P and 33P and will participate in a new CRP on the use of isotopic techniques
in the agronomic evaluation of phosphate fertilizers with special emphasis on natural rock
phosphate. Mr. Kato is most welcome in our Laboratory.



CO-ORDINATED RESEARCH PROGRAMMES

1. The Use of Isotope Studies on Increasing and Stabilizing Plant Productivity in Low
Phosphate and Semi-arid and Sub-humid Soils of the Tropics and Sub-tropics

(Project Officer: K. Saliya KUMARASINGHE)

This CRr funded by the Swedish International Development Authority (SIDA) has just
entered its fourth year of operation. The third RCM of the programme was held from 5 - 9
October in Tunis, Tunisia. The results obtained so far are encouraging and indicate that there
are 2-3 fold differences in phosphate and water use efficiency in the crop and tree species
studied. However, these high efficiency features were not always translated into good yield.
Only in one case (Morocco), a genotype (wheat) having both high water use efficiency and
high yielding features has been screened. Details of the Tunis meeting are given elsewhere
(Meetings held) in this Newsletter.

The present contract holders (10) are: Messrs. M. Abdou (Egypt), I. Ofori (Ghana),
D.O. Nyamai (Kenya), M. Bazza (Morocco), N. Afolabi (Nigeria), L. Cisse (Senegal). D.
Amara (Sierra Leone), A. Mustafa (Sudan), M. Mechergui (Tunisia) and Ms. Bui Thi Hong
Thanh (Viet Nam). The five agreement holders include: Messrs. W. Horst (Germany), N.
Sanginga (Nigeria), A. Haystead (New Zealand), P. Hogberg and K. Johanson (Sweden).

The work plan of the programme is being implemented as scheduled and the last
Research Co-ordination Meeting is planned for 1994.

2. The Use of Nuclear Techniques in the Management of Nitrogen Fixing Trees for
Enhancing Soil Fertility and Soil Conservation

(Project Officer: Seth K.A. DANSO)

The second RCM of this CRP was held from 17-21 August 1992. A detailed report of
this meeting is given in the section on "Meetings held" in this Newsletter. At present, there
are 14 participants largely funded from the IAEA Regular Budget and 2 from funds donated
by the OPEC.

The present contractors are: C. OvaJle-Molina (Chile), C. Yuehua (People's Republic
of China), E.Y. Safo (Ghana), S.Hj. Abdul Hamid (Malaysia), K.A. Malik (Pakistan),
L.V.K. Liyanage (Sri Lanka), B. Sougoufara and M. Gueye (Senegal), P. Wadisirisuk
(Thailand), M.A. Bekunda (Uganda), and N. Mbaya (Zaire). The agreement holders are:
J.K. Ladna (Philippines), C. Van Kessel (Canada), K. Mulongoy (Nigeria) and D. Baker
(USA).

3. Improvement of Yield and N, Fixation of Grain Legumes with the Aim of Increasing
Food Production and Saving N-Fertilizer in the Tropics and Sub-tropics of Asia

(Project Officer: Seth K.A. DANSO)

This CRP funded by UNDP is now in its third year of operation after reactivation with
fresh funds received in 1990. Four RCMs and one workshop have already been held. The



fourth RCM was held in the People's Republic of China from 13-17 July 1992. Encouraging
results have been obtained indicating that there are large differences in nodulation and N:,
fixation and that it is possible to breed for enhanced N> fixation and yield in grain legumes.
An extended report on this meeting appears elsewhere (Meetings held) in this Newsletter.

The present contractors include: M.A. Sattar (Bangladesh), L. Haixian and Y.
Chongbiao (People's Republic of China). F. Yusuf (Pakistan), N. Boonkerd (Thailand). F.
Abdul-Wahab and I. Rusli (Malaysia), R. Senaratne (Sri Lanka). C M . Rosales (Philippines)
and Le Dae Lieu and Xuan Hong Nguyen (Viet Nam). There are two agreement holders:
D. Herridge (Australia) and O.P. Rupela (India).

4. The Use of Nuclear and Isotopic Techniques to Improve Crop Production on Salt-
affected Soils

(Project Officer: Christian HERA)

This CRP initiated with the first RCM held in December 1986. has now reached the
final stages of its implementation. The final RCM will be held at the Vienna International
Centre in Vienna, Austria, from 26-30 April 1993. The major objective of this CRP was the
amelioration of the physical, chemical and biological properties of salt-affected soils and their
effects on plant growth. A wide range of crop and tree species have been used. So far, some
interesting results have been obtained indicating that there is wide genetic variability for salt-
tolerance among the crop and tree species studied. The role plants could play in the biological
amelioration of salt-affected soils, is expected to be discussed at length at the next RCM.

5. Assessment of Irrigation Schedules of Field Crops to Increase Effective Use of Water
in Irrigation Projects

(Project Officer: Christian HERA)

The first RCM of this CRP was held in February 1992. The programme includes
fifteen participants: P.L. Libardi (Brazil), W. Fujun (People's Republic of China).
B.G. Pene (Cote d'lvoire), M. Calvache (Ecuador). M. El-Haris (Egypt). G. Vachaud
(France), S. Adiku (Ghana), T. Kovacs (Hungary), A. Ahmad (Malaysia). M. Tayaa
(Morocco), M. Iqbal and R. Waheed (Pakistan), I. Craciun (Romania). M.S. Anac (Turkey)
and J. Hopmans (USA).

The experiments planned at the first RCM are now being conducted and the results are
expected to be presented at the next RCM to be held from 24 - 28 August 1993 in Fundulea,
Romania.

6. Use of Molecular Biology in Studies of Microbial Ecology

(Project Officer: Gudni HARDARSON)

The objectives of this CRP was summarised in the July issue of the Soil Newsletter.
The Joint FAO/IAEA Division has now received several applications from scientists in
developing countries to participate as contractors in the programme. These are now being
evaluated.

The next Research Co-ordination Meeting is planned to be held in Vienna, Austria,
from 8 - 1 3 March 1993.



FAO/IAEA TRAINING COURSES

1. Completed

1.1 The FAO/IAEA Interregional Training Course on the Use of Isotope and Radiation
Techniques to Enhance Biological Nitrogen Fixation.
1 June - 3 July 1992, Seibersdorf (near Vienna), Austria
Course Director: G. Hardarson; Technical Officer: S.K.A. Danso

Ninety-eight nominations were received from IAEA and FAO Member States and the
following twenty-one were selected to participate: Mr. Sekander Hussaini, Afghanistan;
Ms. Nadia Boughalem, Algeria; Mr. Yu Baishuang, China; Mr. Tomas Simon, Czechos-
lovakia; Mr. Jorge A. Herrera Altuve, Cuba; Ms. Blanca Siasy Avila de Solano, El Salvador:
Ms. Balesh Tulema, Ethiopia; Mr. Charles Oti-Boateng, Ghana; Mr. Samih M. Tamini.
Jordan; Mr. Halimi B. Mohd Saud, Malaysia; Ms. Rosalinda Serrato Flores, Mexico; Mr.
Kyi Aung, Myanmar; Mr. Nourdin El Mourabit, Morocco; Ms. Evelyn F. Delfin,
Philippines; Mr. Mohammed A.M. Bin-Shiha, Saudi Arabia; Mr. Mamadou Gueye, Senegal;
Mr. Fawaz Kurdali, Syria; Mr. Sawaeng Ruaysoongnern, Thailand; Ms. Juliana Mayz de
Maniz, Venezuela; Mr. Mai Thanh Son, Viet Nam; Mr. Costah Malama, Zambia.

The programme of the course during the first week included introductory lectures on
biological nitrogen fixation by Prof. Gareth Jones, total N and N-15 analytical methods and
the use of isotope techniques in soil fertility and plant nutrition studies. The second week
included lectures and practical exercises on the xylem solute technique for quantifying
nitrogen fixation as presented by Dr. D. Herridge as well as lectures presented by Prof. K.
Buchtela, and practicals on radioisotopes. During the third week, the main emphasis was on
the N-15 methodology to quantify biological nitrogen fixation and on rhizobial inoculant
production presented by Dr. P. Somasegaran. The fourth week introduced new molecular
biology methods presented by Prof. W. Broughton. A visit was made to the Vienna
International Centre where the programmes of the Joint FAO/IAEA Division and the
Department of Technical Co-operation were introduced. The fifth week of the training course
included presentations by each participant of the projects to be performed in their home
countries.

The course as evaluated by the participants was found to be very useful.

1.2 The FAO/IAEA Regional Training Course on the Use of Isotope and Radiation
Techniques in Studies of Soil/Plant Productivity.

! 23 March - 24 April 1992, Santiago, Chile

i This regional training course was held at the Chilean Commission of Nuclear Energy
| (CCHEN) and the National Institute for Agriculture and Livestock Research (INIA) in
| Santiago. Details of this training course were given in the July 1992 Newsletter.



2. Announcements for 1993

2.1 The FAO/IAEA Interregional Training Course on the Use of Isotope and Radiation
Techniques in Studies on Soil/Plant Relationships with Emphasis on Soil Water
Management Practices (C7-INT-5-127).
1 June - 9 July 1993, Seibersdorf (near Vienna), Austria

This six-week course will cover basic aspects of isotopic and other nuclear techniques
in soil/plant relationship studies with emphasis on topics related to crop water requirements in
different cropping systems for optimizing the efficient and rational use of soil water and to
the interactions between irrigation and fertilizer practices for maximizing crop productivity.

The objective of the course is to give scientists from developing countries a sound
working knowledge of the relevant nuclear techniques in soil-water-plant relationship
research. The course aims to transfer the technology of using isotopic and related nuclear
techniques to monitor and improve the use of water resources, particularly in arid and semi-
arid areas for increased and sustainable crop productivity.

The course is open to 20 participants from IAEA and FAO Member States in all
geographical regions. Preference will be given to qualified candidates from developing
countries. Participants must have a university degree and should be specialized in the field of
soil water management or related areas. Preference will be given to those who are actively
involved in FAO/IAEA Research Contracts and/or Technical Co-operation Programmes on
increasing the efficiency of water application and use for maximum plant productivity.

As the course will be conducted in English, participants should have no difficulty in
following lectures and expressing themselves in this language.

Nominations should be submitted in duplicate on the standard IAEA application forms
for training courses. Completed forms should be endorsed by and returned through
official channels established (the Ministry of Foreign Affiars, the National Atomic Energy
Authority, The Office of the United Nations Development Programme or the Ministry of
Agriculture). They must be received by the International Atomic Energy Agency (IAEA).
P.O.Box 100, A-1400 Vienna, Austria, not later than 5 March 1993. Nominations received
after that date or applications sent directly by individuals or by private institutions cannot be
considered.

In the case of countries in which English is not an official or customary language,
nominations must be accompanied by a separate certificate of the candidate's proficiency in
English. This certificate must be issued by a language school, cultural institution or an
embassy of a country in which the language of the course is spoken.

2.2 The FAO/IAEA Regional Training Course on The Use of Isotope and Radiation
Techniques in Studies of Soil/Plant Relationships with Emphasis on Salt-affected Soils,
6 September - I October 1993, Ankara, Turkey

This is a four-week course. The course will cover basic aspects of isotopic and related
nuclear techniques in soil/plant relationship studies with emphasis on topics related to crop
salt tolerance mechanisms, amelioration of salt-affected soils, prevention of secondary salinity
in arid-zone irrigation projects, salt leaching, and irrigation water quality. The range of



activites coming within the scope of the course is potentially very wide. Broad coverage of
techniques will, therefore, be given through intensive classroom lectures, laboratory sessions,
greenhouse and field experiments, films and discussion groups. Participants should, on
completion of the course, be able to know how isotope and radiation techniques can be
effectively used for improved crop production in salt-affected soils and sustaining soil
productivity in arid-zones through prevention of secondary soil salinity, and efficient and
rational use of scarce water resources.

The objective of this course is to give scientists from developing countries in the region
a sound working knowledge of the relevant nuclear techniques in studying soil-plant
relationships in salt-affected soils. The course also aims to transfer the technology of using
isotopic and nuclear techniques for both improved crop production in salt-affected soils and
prevention of secondary salinity and thereby achieving sustainable soil productivity in
irrigated areas.

The course is open to 20 participants from the FAO or IAEA Member States in the
Middle East and Europe Region.

As (he course will be conducted in English, participants should have no difficulty
in following lectures and expressing themselves in this language.

Participants must have a university degree and should be specialized in the field of soil-
water management, crop science or related areas. Preferance will be given to those who are
actively involved in FAO/IAEA Research Contract and/or Technical Co-operation
Programmes on soil-water management and plant nutrition studies for increased crop
production in arid and semi-arid agricultural areas.

Nominations should be submitted in duplicate on the standard IAEA application forms
for training courses. Completed forms should be endorsed by and returned through the
official channels established (the Ministry of Foreign Affiars, the National Atomic Energy
Authority, The Office of the United Nations Development Programme or the Ministry of
Agriculture). They must be received by the International Atomic Energy Agency (IAEA),
P.O.Box 100, A-1400 Vienna, Austria, not later than 10 May 1993. Nominations received
after that date or applications sent directly by individuals or by private institutions cannot be
considered.

In the case of countries in which English is not an official or customary language,
nominations must be accompanied by a separate certificate of the candidate's proficiency in
English. This certificate must be issued by a language school, cultural institution or an
embassy of a country in which the language of the course is spoken.
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MEETINGS HELD

1. The second Research Co-ordination Meeting of the FAO/1AEA Co-ordinated Research
Programme on "The Use of Nuclear and Related Techniques in the Management of
Nitrogen Fixing Trees for Enhancing Soil Fertility and Soil Conservation".
17 - 21 July 1992, Vienna International Centre, Vienna, Austria

Scientific Secretary: Seth K.A. Danso

The following participants attended: J.K. Ladha (Philippines), D. Baker (USA),
C. Ovalle-Mollina (Chile), C. Van Kessel (Canada). Y. Cao (China). E.Y. Safo (Ghana),
Z.A. Rahman (Malaysia), K.A. Malik (Pakistan), B. Sougoufara (Senegal), M.A. Bekunda
(Uganda), N. Mbaya (Zaire), M. Gueye (Senegal). The meeting was opened by
B. Sigurbjornsson, Director of the Joint FAO/IAEA Division (opening address available on
request to S.K.A. Danso).

The meeting reviewed the research carried out on nitrogen fixing trees by participants
and the Seibersdorf Laboratory since the first RCM in October 1990. There were additional
reports on litter decomposition studies. The following nitrogen-fixing trees were reported
upon: Casuarina equisetifolia, Leucaena leucocephala, Prosopis alba, Prosopis chilensis
Chamaecyiisus proliferus. Acacia caven, A. mangium, A. falcata, A. saligna, A. siemphylla,
A. filiform is, A. lebek, A. raddiana, A. Senegal, A. seyal, A. atbida, Gliricidia sepium and
Robinia.

One of the major objectives of the CRP is to use the 1SN methodology to quantify N,
fixation, and thereby select for potential trees for use in agroforestry or in the provision of
fuelwood. Difficulties encountered with extending the practice of "N isotope dilution for
measuring N3 fixation were discussed. While the reference plants used by some participants
appeared to be satisfactory, some had problems. Methodology was thus extensively discussed,
with particular reference to whether isotope subplots should have trenches (to prevent roots
from growing outside the zone of 15N application) around them or not, and whether the
reference trees should be interplanted with the fixing trees so as to ensure they are sampling
the same 15N/14N ratios. There was no general consensus, and participants were encouraged to
examine some of these problems. All the same, very useful information on high N2 fixation
and genotypic differences in nodulation, growth and N2 fixation were reported. In many
cases, nodulation problems were encountered, and this greatly affected N, fixation.

There were a few reports on the use of the 15N natural abundance method for measuring
N2 fixation. The deduction from these reports is, never use this method unless the 5 "N of
the soil in the initial period is close to +10. For long duration studies, the 5 I5N declines
very rapidly even under the reference trees, and this makes the estimates of BNF unreliable.
This decline in 8 1SN is mainly the result of the decomposition from the litter fall of the N r

fixing trees diluting the 8 15N in soil. This might necessitate very wide separation of reference
and fixing trees, which has its own limitations.

Research plans for the 1992/93 year were discussed in great detail, and we are
anxiously waiting to examine the data at the next RCM, possibly in 1994.

y.

'A
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Excerpts from presented reports:

H.A.H. Sharifuddin. Z.A. Rahman and R. Anuar
University Pertanian Malaysia
Selangor. Malaysia

A field experiment was carried out to measure the N, fixation by Gliricidia sepium
using the N-15 isotope dilution technique. The reference crops used were Cassia siamea and
Setaria grass. Gliricidia and Cassia were planted lm x lm apart in a plot of 5m x 5m. The
grass was planted 0.5m x 0.5m. The centre 3m x 3m was trenched up lo 100 cm deep and
lined with polyethylene sheet. 3g N-15 as N-15 labelled ammonium sulphate was evenly
broadcast in the plots to be harvested in the first year. One row of 3 plants were prunned
every three months, another row was prunned every six month, while the last row of three
plants was left unprunned. The prunned material were weighed, sub-sampled, and oven-dried.
The tissues were ground and analysed for total N and N-15 enrichment.

Gliricidia and Cassia produced about 2 tonnes of dry matter yield after three months of
growth. The yield produced in the second three months of growth was similar to the dry
matter produced by those plants prunned every six month. Similar amounts of total N was
produced by Cassia and Gliricidia after six month of growth with prunmngs done every three
months.

The N-15 atom excess obtained in Cassia was consistently lower in all treatments
compared to Gliricidia. Thus it appears that Cassia is not a good reference crop for N,
fixation study. The N-15 produced by grass were consistently higher than those obtained in
Gliricidia, and these values were used for the Ndfa calculations. Gliricidia was found to fix
17.7 % of its total N in the first three month of growth and 37.7 % after 6 month of growth.
Frequent prunnings seemed to reduce N_, fixation drastically.

M. de S. Livanage
Coconut Research Institute
Lunuwila. Sri Lanka

A field experiment was conducted at the Coconut Research Institute of Sri Lanka to
study BNF potential in four Gliricidia sepium provenances (OFI 14/84, 17/84, 12/86 and
local cv.) using the isotope dilution method. A RCBD with 4 replicates was used.

There was a marked variation among Gliricidia genotypes in total dry matter(DM)/p)ant
(P=0.001), total N (TN), and nodulation. OFI 14/84 was shown to be the most promising
followed by the local cv.. In terms of DM, Cassia siamea was not significantly different from
OFI 14/84. In all species, shoots contained the highest DM and TN (80-90 %) compared with
roots which accounted for 10-20 %. Among Gliricidia provenances, OFI 14/84 had the
highest dry matter and TN per plant.

There were significant differences (P=0.001) in BNF potential among Gliricidia
provenances. Of these, OFI 14/84 proved to be a high N fixer capable of fixing 61 gN/plant
(308 kg N/ha) followed by the local cv.. In OFI 14/84, 64 % of N was derived from the
atmosphere. The N-15 atom excess was significantly higher in Cassia siamea than all
Gliricidia provenances. The high N fixing ability of OFI 14/84 is also supported by its high
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nodulating capacity. Also, the amount of N2 fixed in Gliricidia was strongly correlated with
the proportion of N2 derived from atmoshpere (r=0.71") and TN in plant (r=0.93**). These
results revealed that Cassia siamea is a suitable reference crop for studies on BNF in
Gliricidia.

B. Sougoufara
Dir. des Eaux, Forets et Chasse
Dakar, Senegal

Three Casuarina equisetifolia clones (a, j3, and L) inoculated with three strains of
Frankia (ORS 021001, syn. Cj.1.82; ORS 020608, syn. Br and ORS 020607, syn. Cef), were
cultivated for 10 months on sand, washed in hydrochloric acid and irrigated regularly with a
N-free Hoagland and Arnon nutrient solution, diluted to 25 % strength. The following
parameters were analyzed: total biomass (expressed as dry weight), total N of the plant, and
total N of the nodules. A factorial analysis of clone response to Frankia strains showed:

a very significant effect of clones in symbiosis (ranking in descending order:

a significant strain-related effect (all clones combined, Cj 1.82 strain was far more
effective than Cef. and Br strains);
a strong Casuarina done-Frankia strain interaction (the relative ranking of clones
or strains was not affected by the clone x strain interaction).

For these reasons, the selection of Casuarina equisetifolia can be done on the host plants
first, and then on Frankia strains.

C. Ovalle-Molina
INIA-Estacion Exp. Quilamapu
Chilian. Chile

A five year study was initiated on symbiotic N2 fixation in four woody legume species
(Chamaecytisus protiferus, Acacia caven, Prosopis alba and Prosopis chilensis) considered to
be of potential use in agrosilvo pastoral systems in Central Chile drylands. These trees were
planted together with two non-fixing reference species (Fraxinus excelsior and Schinus
polygamus). The N-15 isotope dilution method was used to assess N2 fixation of the N2-fixino

species. Above ground, biomass production, tap root length data, as well as nodulation and
total N content, were examined after one year. Tree lucerne {Chamaecytisus proliferus) was
significantly faster growing than any other test species, and produced far more nodules as
well.

The leguminous species significantly differ in the source of the nitrogen used in their
nutrition. In C. proliferus, 87 % of the N was derived from atmospheric nitrogen. In
Prosopis, the N fixed varied between 26 and 34 % and in Acacia caven this fraction
accounted for 12.5 to 14 % of the total N. In this first year, the N accumulated in the fixing
plants varied between 0.93 g/plant (P. chilensis) to 5.64 g/plant (C. proliferus).
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M.A. Bekunda
Makerere University
Kampala. Uganda

Two experiments are being conducted on an oxisol, which is the predominant soil in
Uganda, to determine the time-course of nitrogen fixation in Leucaena leucocephala, and to
identify management practices that optimise N uptake by maize plants from Leucaena
prunnings applied as mulch. Indirect N-15 labelling methodology is being used in both
studies.

The nitrogen fixation study was established in April 1992, through transplant of
inoculated Leucaena seedlings, and those of Cassia siamea and C. spectabilis as reference
trees, into plots surrounded by plastic film barriers to a depth of O.8 metres. N-15 labelling
was at two weeks after transplanting, and sample collection is scheduled to start in September
1992.

The nitrogen uptake experiment was also started in April 1992, to determine the supply
of N by L. leucocephala prunings to a maize crop when applied 4 weeks before, one week
before and 4 weeks after planting. Applications of prunings 4 weeks before planting was
either on the surface or incorporated into the soil. I5N labelled ammonium sulphaie was
applied in solution after germination of the maize. Nine plants (above ground material) were
harvested one week after tasseling and are being processed for analyses. A repeat of this
experiment will be effected during the next experimental year.

E.Y. Safo
University of Science and Technology
Kumasi. Ghana

The five year field experiment is aimed principally at estimating N2 fixation in
Leucaena leucocephala isoline K28 (with Cassia siamea as reference tree), and also at
examining the effect of periodic pruning on N2 fixation. The experiment is established in the
moist semi-decidous forest zone of Ghana with a mean annual rainfall of around 1252mm.
The soils consist of Akroso series (Gleyic Alisol - FAO/UNESCO or Oxic Haplustult -
ST/USDA) and Nta series (Dystric Regosol - FAO/UNESCO or Typic Ustipsamment -
ST/USDA).

Seedlings of the two tree species were raised in plastic bags. Leucaena seeds were
inoculated with Rhizobium strain TAL 1145 at the time of sowing. Twenty-five plots were
layed out in the field representing 5 year treatments and 5 replicates each (with the years
randomly distributed in the 5 blocks or replicates). Field planting of seedlings was done using
a uniform spacing of 4m x 3m, and N-15 enriched urea (10 % N-15 a.e.) was applied as
solution to each trenched first year subplot in three splits at a rate of 0.3 g N/trce (to be
modified in subsequent years to 2 g N/m2). An optional pruning treatment was imposed five
months after transplanting and at 5 months intervals subsequently. Initial harvesting of plant
material was done prior to the application of N-15 enriched urea. At the end of the first year,
the harvested above ground plant materials were separated into leaves, branches and stems,
dried, weighed and analysed for total N and N-15 % atom excess.

The results indicated that the % N levels in both Leucaena and Cassia plants were
normal. However, the N-15 % atom excess data in the plant parts were very low. This was
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attributed to the apparently low N-15 enriched fertilizer rates used. It is suggested that N-1S
enriched fertilizer rates should be increased, while the harvested first year samples should be
re-analysed for natural N-15 abundance.

Cao Yuehua
Research Inst. of Tropical Forestry
Guangzhou. P.R. China

Despite the widespread use of Casuarina in coastal protection forests and Acacia or
Albizia in energy plantations, little information is available on its growth, biomass and
nodulation. In the first stage of this N-15 experiment, we estimated growth, biomass and
nodulation of two leguminous N2-fixing trees (NFT) (Acacia and Albizia) and an Actinorhizal
non-leguminous Nrfixing tree, Causarina, using Eucalyptus as a non-N,-fixing reference
species.

Previous results showed that no signficiant differences appear in the height of the NFTs
and reference trees at the age of three months (P= 95 %). Six month after plantation, there
was a significant difference in the height of four tree species, Albizia falcata was the
highest among the four tree species (P = 95 %), but after one year, E. urophylla reached
325cm in height and was the highest among the four tree species and C. equisetifolia was the
lowest one (P = 95 %).

Significant differences (P = 95 %) were observed both in the fresh weight and the dry
weight of the three NFTs and the reference crop. A. mangium produced 11,137 g fresh
weight (FW) and 4094 g dry weight (DW). This was 1.3 times more biomass than E.
urophylla and 2.2 times more biomass than A. falcata and was 4.3 times more than
C. equisetifolia. In sandy soil, 94 % of roots of Casuarina were found infected with Frankia
and therefore, it is not necessary to inoculate them with Frankia culture or Casuarina ground
nodules. However, in yellow red soils, Casuarina seedlings were inoculated, but nodulation
rate only reached 25 %. Nodulation rate of A. falcata was 41 % and A. mangium was
91.7 %.

M. Gueye
Institut Senegalais de Recherches Agricoles
Dakar. Senegal

Four Acacia species (A. raddiana, A. Senegal, A. seyal and A. albida) were tested for
N2 fixing ability using N-15 isotope dilution technique. Twenty days after planting in pots
containing 20 kg of unsterile soil, N-15 urea with 10.01 % N-15 atom excess was applied at
20 kg N/ha. The Acacia species were inoculated with Rhizobium strains and fixed nitrogen
was assessed 6 months after planting.

A. seyal revealed a higher nitrogen fixation capacity. Using Parkia biglobosa and
Tamarindus indica as reference crops, 607 and 725 mg N respecitvely, were fixed in leaves
and the corresponding values of fixed N for the stems were 436 and 516 mg, and 453 and
556 mg for the roots.
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Acacia albida is widely used in tropical and semi arid zones of Africa to improve soil
fertility because of its interesting agronomic characteristics. But it grows slowly and fixes low
amounts of nitrogen. Therefore, it may be desirable to graft Acacia seyal on Acacia albida.
This is expected to improve growth and N2 fixing ability of Acacia albida.

N. Mbaya
Commissariat General a l'Energie Atomique
Kinshasa. Zaire

Seven strains of Rhiwbium were isolated from Acacia auriculifamis nodules in a
plantation at Kninzono (150 km from Kinshasa) in Zaire. A. auriculiformis. Alhizzia lebbeck
and Leucaena leucocephala were inoculated with these strains. Efficient nodulation was
induced in the first two. No nodulation was observed in L. leucocephala.
The number of nodules induced varied considerably from one isolate to another. This
observation is true for both A. auriculiformis and A. lebbeck at the age of 12 weeks. The
effect of nodulation on the size of the plants was not appreciable at this age. The same
comment applies to biomass production, which exhibited no significant difference in the case
of two species with nodules. Generally speaking, however, the number of nodules and
biomass production are slightly higher in A. lebbeck than in A. auriculiformis. the host plant.

2. The Fourth Research Co-ordination Meeting of the FAQ/IAEA Co-ordinated Research
Programme on "The Use of Isotopes in Studies to Improve Yield and Nitrogen Fixation
of Grain Legumes with the Aim of Increasing Food Production and Saving N-Fertilizer
in the Tropics and Sub-Tropics of Asia"
13 - 17 July 1992, Harbin, Peoples Republic of China

Scientific Secretary: Seth K.A. Danso

The following participants attended: A.K. Podder and M.L. Das (Bangladesh),
H. Li, C. You and S.Z. Ping (China), F. Yusuf (Pakistan), R. Senaratne and G. Senanayake
(Sri-Lanka), N. Boonkerd and C. Thavarasook (Thailand), X.H. Nguyen a.id Tran Dinh Long
(Vietnam). The Joint FAO/IAEA Division was represented by S.K.A. Danso and G.
Hardarson.

The host institute was the Heilongjiang Academy of Agricultural Sciences at Harbin.
Many participants arrived late or could not make it to Harbin due to problems with air
connections. This was most regrettable. At the meeting, results of studies carried out since
the previus RCM in Thailand were reported. The response to Rhizobium inoculation was
variable. Good responses were for example obtained for chickpea and groundnut in
Bangladesh, using mixed strain inoculants. In contrast, the response of chickpea to inoculation
in Pakistan was location-dictated. Interesting was the case where although no nodules were
formed, inoculation of chickpea with selected strains still failed to nodulate in the field, while
they did in greenhouse studies. Lentils were also partly nodulated in Pakistan. In one study in
Sri Lanka, cowpea responded to N fertilization, indicating that the native rhizobia could not
supply all the N needed by cowpea. These are only selected examples.

The most important objective of the CRP however still remains increasing both BNF
and yield in grain legumes. The two approaches being adopted are: (i) screening from
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existing germplasms for high BNF and yield, and (ii/ breeding or using induced mutation to
derive legumes with both high BNF and yield. There is much advantage in the first approach.
if cultivars with both high yield and BNF can be found. The data so far has yielded
encouraging results along this line. However, a frequent observation has been, that many
genotypes are high in BNF but not yield, or vice versa. For that matter, participants who
have completed the screening stage have embarked on making crosses between promising
parents. So far the initial data have encouragingly showed that nitrogen fixation is heritable,
and therefore it should be possible to enhance BNF in high yielding lines or vice versa. The
problem though is, that the breeding approach is a long-term solution and we are not sure if
the duration of the short CRP will allow us to achieve this objective. We are all the same
encouraged by the fact that the selection procedure for germplasm has shown such high
genetic variability which by itself could be tapped to increase BNF and yield. For example, in
Bangladesh, there was a four-fold difference in the amount of N fixed in groundnut, and as
much as 8-fold in chickpea. One can easily envisage the economic benefits from selecting and
using germplasm with high potential for fixation. During the final discussion therefore, it was
decided that those who are still screening, should increase the germplasm base, so as to cast
the net as wide as possible. To be able to achieve this at reasonable labour cost, it was again
recommended that a mixed inoculum consisting of tested, elite strain rather than many
individual strains should be used. Excerpts from papers presented at this meeting will be
reported in the next issue of the Soils Newsletter.

3. The third Research Co-ordination Meeting of the FAO/1AEA/S1DA Co-ordinated
Research Programme on "The use of Isotope Studies on Increasing and Stabilizing Plant
Productivity in Low Phosphate and Semi-arid and Sub-humud Soils of the Tropics and
Sub-tropics.
5 - 9 October 1992, Tunis, Tunisia

Scientific Secretary: Saliya Kumarasinghe

This FAO/IAEA/SIDA CRP was initiated in October 1989 with the first RCM held in
Vienna. The experiments planned at this meeting were conducted during the first phase of
this programme and the results were presented at the second RCM held in Nairobi. Kenya in
March 1991. The follow-up experiments planned at the Nairobi meeting were conducted
during the second phase of the programme and the findings from these field experiments were
presented at the third RCM held in Tunis from 5-9 October 1992.

The meeting was held in co-operation with the National Agronomy Institute of Tunis
(INAT). Participants of the meeting included the contractors from Egypt (M. Abdou), Kenya
(D. Nyamai), Morocco (M. Bazza), Sierra Leone (D. Amara), Tunisia (M. Mechergui) and
Viet Nam (Ms. Bui Thi Hong Thanh), and the agreement holders from Germany (W. Horst),
New Zealand (A. Haystead), Nigeria (N. Sanginga) and Sweden (A. Sellstedt who substituted
for P. Hogberg and E. Haak who substituted for K. Johansson). In addition, Mr. F. Zapata,
Head, Soil Science Unit and Ms. Eva Holmgren, Associate Professional Officer, Soil Science
Unit, Agency's Laboratories in Seibersdorf, and several observers from INAT and the
National Forest Research Institute (INRF) in Tunis, participated at this meeting. The
contractors from Ghana (I. Ofori), Senegal (L. Cisse"), Sudan (A. Mustafa) and Tanzania (A.
Lulandala) could not make it due to unavoidable reasons.
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In general, about 40% of the presentations were on water use efficiency and the balance
60% on phosphate use efficiency. The focus of the participants from Egypt. Morocco and
Tunisia was on wheat (their main cereal), that of Sierra Leone on cowpea (their major grain
legume). Kenya on nifogen fixing trees such as Prosopis. Acacia and Glyriadia, and Viet
Nam on rice, their staple food. The screening that has been carried out up to now indicates
that there is a wealth of genetic diversity among the genotypes of crop and tree species in
their capacity for uptake and use of phosphorus and water from soils limited in resources. At
least one and in many cases several, elite genotypes have been identified which are highly
efficient in one of the above parameters. It was encouraging to note however that in one case
(Morocco) both the high water use efficiency and high grain yield features were seen in one
and the same genotype. This single promising genotype will now be put to further tests in the
field in different agro-climatic locations in Morocco to evaluate its suitability for release
among farmers. The message is that further screening is needed with a wider germplasm base
in order to ensure that genotypes having high water or P use efficiency combined with high
yield are not missed out from the existing genetic pool. In other experiments however,
although promising features with respect to phosphate or water use efficiency have been
noted, they were not necessarily always translated into high crop yields. It therefore appears
that much still remains to be done before cultivars exihibiting combined features of efficient
use of nutrients and high yield could be developed through breeding.

Follow-up experiments were planned for the third and the last phase of this programme.
These experiments are designed to investigate the morphological and/or physiological
parameters responsible for making some genotypes of crops or provinances of tree species
superior their capacity for uptake and use of phosphate and water from the soil. The results
are expected to be presented at the final RCM of this CRP to be held in Vienna in 1994.

Excerpts from presented reports:

M. Bazza
Institut Agronomique et Vet. Hassan II
Rabat. Morocco

The study conducted during the second year of the investigation consisted of two trials.
The first one had the objective of continuing the identification of wheat genotypes which
perform relatively better under water stress conditions. Out of twenty genotypes used, and
based on both grain yield and carbon discrimination, five varieties were selected. The
coupling of both yield and carbon discrimination allowed the same varieties to be selected in
the treatment under reainfed conditions and in the irrigated one. Moreover, the same

i genotypes can be selected from the previous trial. However, only two of these five varieties
( had been selected the previous year and were used for the in-depth study.

f
{ The second trial consisted of conducting four promising genotypes, selected the
I previous year, under five watering conditions (rainfed, one irrigation at tillering, one

irrigation at heading, one irrigation at grain filling and three irrigations at tillering, heading
and grain filling). Grain yield varied significantly with the irrigation regime and with the
interaction, treatment x genotype.

Grain yield and especially total dry matter production were highly correlated with
carbon discrimination values for all four genotypes, confirming the potential of the carbon
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discrimination method for selecting highly productive genotypes. Moreover, significant but
not very strong relationships between water use efficiency for grain production and carbon
discrimination values were obtained. Low correlation coefficients between water use
efficiency and carbon discrimination are attributed to the low precision associated with
determining water consumptive use in situ, using the water balance method. T o overcome this
limitation, it is suggested that the study should be conducted in pots or lysimeters, where the
water balance components can be controlled.

W.J. Horst. T. Wiesler. M. Abdou. and V. Busse
Institute of Plant Nutrition, University of Hannover
Hannover 2 1 . Germany

Previous work has clearly shown that the "modern" wheat cultivar "Cosir" can be
considered as more efficient in the utilization of the P supply of the soil than the traditional
cultivar "Peragis". T w o factors contributed to the P efficiency of Cosir:
( I ) efficient P uptake by smaller root diameter and longer root hairs and (2) more efficient
internal use of P for grain yield formation. Present work concentrates on an in-depth
characterization to P uptake, P distribution within the plants, and P requirements for the
determination of yield components. The two spring wheat (Triticum aestivum) cultivars Cosir
and Peragis were cultivated in solution culture. Three P concentration levels (daily
adjustment) over the entire growth cycle or changing levels to different developmental stages
wer- supplied. At these stages, part of the plants were harvested, separated into plant organs
and P concentrations determined. There was higher grain yield of cultivar Cosir compared to
"Peragis at limiting P supply, thus the higher P efficiency of Cosir. could be confirmed. A
low P supply until main tillering clearly reduced grain yield of Cosir but not Peragis.
Expanding the period of low P supply reduced yields of both cultivars further. Switching to

' high P supply at anthesis had no effect on yield. Grain yield was determined by the number
of ears per plant. At limiting P supply, the number of tillers was more reduced in Peragis
than in Cosir. Peragis was able to compensate better for lower tillering owing to low P

j; supply during early developmental stages: with increasing P supply, more late tillers were
I formed and reduction of tillers was less. Higher yielding capacity of Cosir is mainly due to a
| i higher grain number per ear. Grain numbers per ear were even reduced espcially in Peragis
[| at high P supply over the whole growing cycle, or even more markedly, when P supply was
& increased from low to high at main tillering or beginning of shooting. This can be explained
p by a higher proportion of late tillers with smaller ears. Grain weight was higher in Peragis
£ than in Cosir with no clear effect of P supply. P concentrations increased with increasing P
!' supply and were especially high when low P supply until shooting was followed by high P
k supply later on. P concentrations of Cosir were generally higher than those of Peragis. P
L concentratins of individual plant organs were expected to indicate whether P directly limited
jp the formation of specific yield components. At main tillering, the highest P concentrations
fi were found in the tissue which included and surrounded the meristematic zone, with only a

small effect of P supply. At the beginning of shooting, P concentrations were generally much
higher, especially in the ear primorida which had been isolated from the surrounding tissue.
In all other plant organs, P concentrations increased considerably with increasing P supply.
Raising the P supply after mid-tillering from low to high, enhanced P uptake drastically. P
concentrations reached the level of the continuously high P supply treatment. At anthesis at
high P supply, P concentrations were highest in the leaves, especially when P was supplied
after a period of low P supply. P concentrations of and within ears were very stable and
uniform. P concentrations in the grains were little responsive to P supply with no differences



between the grain positions. Although the P concentrations in the meristematic tissues during
early developmental stages were very high, the proportion of the total P content of the plan!
in these tissues was low. It is therefore understandable that the plant succeeds in maintaining
these high P concentrations in these physiologically very active plant tissue at the required
level even at low P supply. In conclusion, «he main reason for the differences in P efficiency
between the cultivars therefore appears to be their different yield structure. The cultivar
Peragis is more sensitive to low P supply because the yield component number of ears is
much more important than for Cosir with its much higher grain number pear ear. Reduction
of tillering at low P supply and differences between the genotypes could not conclusively
been explained by P concentrations of the meristematic tissues.

A. Sellstedl. L. Siahl. U. Matlsson. and P. Hogberg
Dept. of Forest Site Research, Swedish University of
Agricultural Sciences, and Department of Ecological Botany.
University of Umea
Umea. Sweden

Three methods were used to study effects of water deficit on N, fixation: C;H,
reduction (ARA), "N dilution technique and accumulated N content, fn addition, ISN dilution
was calculated both in a traditional and in a modified way, where the latter takes into
consideration the N and ISN status of the plants before the experiment started. The three
methods were tested with the tree species: Acacia albida Del, Casuarina equiserifolia L..
and Leucaena leucocephala (Lam) de Wit. In control plants (without water deficit) of Acacia
albida, N derived from N, fixation was estimated to be 54.2 mg measured with ARA, while
it was 28.5 mg measured with ISN dilution technique, compared to 30.7 mg caculated as
accumulated N. In L. leucocephala N2 fixed as calculated by ARA was 41.6 mg N, S3.5 mg
N as measured with the ISN dilution technique and 56.3 mg N calculated as accumulated N.
In C. equisetifolia N2 fixation measured by ARA was 27.4 mg N, 8.1 mg N as measured by
I5N dilution technique and accumulated N was 12.3 mg. Acetylene reduction decreased
approximately 10 days after withdrawal of water in all species in the experiment 21-28 days
after imposing the water deficit, acetylene reduction declined to less than 95 % of the initial
level. The decrease in N2 fixation (due to water deficit) in L. leucocephala, measured with
ARA was 26 %, while it was 23 % both when measured by >SN dilution techniuqe and
accumulated N. The data indicate that the symbiotic relationship for N2 fixation in all three
tree species has a substantial capacity to withstand relatively long periods of low soil moisture
availability. This may perhaps provide a physiological explanation for their success in
colonizing the semi-arid and arid regions of the tropics and sub-tropics. N2 fixation as
measured by the three different methods did not show a clear trend suggesting that caution
needs to be exercised in interpreting data derived from different methods.

M. Mechergui. M.H. Snane. and E. Hamza
Institut National Agronomique de Tunisie
Tunis. Tunisia

The study conducted during the second year of the investigation consisted of one trial.
The objective was to continue identification of wheat genotypes which perform relatively
better under water stress conditions. Eighteen genotypes were tested. Based on grain yield
and carbon isotope discrimination, four varieties were selected for follow-up in-depth studies.
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They are: Razzak, Karim, Inrat 69 and Chili. Of this. Ra//ak and Kanm arc efficient in
water use, whereas Inrat 69 and Chili are poor performers. The experiment was conducted in
the same region as the previous one. The climate is of the semi-arid type.

The experiment was carried out in the field with two treatments: one under rainfed
conditions and the other with supplimentary irrigation. The water content was measured to the
depth of 150 cm in each plot with the help of a neutron moisture meter supplied under the
project. The yield components were determined and plant samples were analysed for ''C
discrimination.

Although Razzak and Karim are more efficient in water use than the other two. the
total dry matter yield were similar. Differences occured however in plant components.
Razzak and Karim had higher straw dry matter yield but differed in grain dry matter yield.
Grain yield was higher in Razzak and Inrat 69. In terms of both water use efficiency and
yield, Razzak can be identified as the most promising genotype. Other growth parameters and
"C isotope discrimination data are being analysed and the results will be presented at the next
RCM.

B.T. Hong Thanh. L.Thu Tra. and Le Dae Lieu
Center of Nuclear Techniques
Ho Chi Minh City. Viet Nam

Two pot experiments were conducted with a light acid sulfate soil from Hoc Mon
region (100 km from Ho Chi Minh City) and 7 different types of phosphate fertilizers to
compare their efficiency and residual effects using indirect *2P labelling method. Results
indicate that significant differences exist with respect to dry matter yield, grain yield and total
P in rice measured at 4 physiological growth stages (25, 50, and 70 days after sowing, and at
maturity). Efficiency of the P fertilizers strongly depended on their chemical properties. The
percent recovery of P in the rice-soil system differed significantly depending upon the
solubility and their interaction with soil. For example, at 25 days after sowing, the recovery
from superphosphate (SSP) was 3.28 %, 2.51 % thermophosphate (TEP). 0.03% from
apatitie (AP) and 1.42 % from rockphosphate (RP). At 70 days after sowing, the recovery of
P from these sources increased to 17.73 % (SSP), 20.86 % (TEP) and 4,91 % (AP) and ,
12.15 % (RP) respectively. Despite the fact that the recoveries of P from all 7 types of P
fertilizers were different and low, the total dry matter and grain yields were almost the same
for all treatment. This indicates that the potential soil P pool is high and sufficient for the
needs of the plant. The data prompted us to investigate the residual effects of these P
fertilizers in the soil. For this purpose, the second experiment was carried out to estimate the
plant available soil phosphorus levels (L-value). The range of I.-values varied between 2.90-
3.64 m Mol P/kg soil. The results suggest that Lvalues can be used to predict the amount of
available P from each P fertilizer and soil type.

M. Abdou
Suez Canal University
Ismailia. Egypt

The field experiment was conducted on a virgin loamy sandy soil (pH 7.9, EC 2.2 m S
cm' and available P 0.5 mg [Olsen P] 100 g"' soil) at Ismailia, Suez canal, Egypt.
The experiment included 13 modern and traditional Egyptian wheat cultivers, 3 P levels (8.3,
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25. 75 kg P ha1) applied as single superphosphate before seeding. Because of arid climate,
water was applied through sprinkler irrigation throughout the growing period (November
1991 to May 1992). At 4 developmental stages of the wheat plants (shooting, flag leaf
emergence, anthesis, and full maturity) root (core method) shoot and soil samples were taken.

Response of the cultivars to P application was not consistent. Whereas some cul':vars
reached maximum biomass production and grain yield at the highest P supply level, other
cultivers were suppressed in growth. Biomass production and grain yield differed substantially
between the cultivars at the lowest P supply, revealing differences in P efficiency.
The differences were clearer at earlier growth stages than at maturity. Mycorrhizal infection
of the root was generally low (about 15 %), however, the most P efficient cultivars showed
the highest infection rates. Also, there were large differences between the cuhivars in root
length densities in the 0-30cm soil profile layers. P efficient cultivars were among those with
the highest root length densities. Root morphology may be an important factor responsible for
P use efficiency of wheat.

D.S. Amara
Njala University College
Freetown. Sierra Leone

Eleven cowpea genotypes were evaluated in the field for high phosphorus use efficiency
(PUE) under low (P = 0 kg/ha) and high (P = 30 kg P2O5/ha) phosphorus. They were
planted according to recommended agronomic practices, and harvested at flowering and
physiological maturity to determine yield and P uptake. Also, four contrasting genotypes were
studied in the greenhouse at the IAEA laboratory in Seibersdorf, Austria, to determine their
PUE and nitrogen fixation at 5 P-levels.

Genotypes IT86D-1O1O and IT86D-719 gave the highest phosphorus use efficiency over
two cropping seasons in the field, under low and high phosphorus. In the greenhouse, they
responded to P application up to 40 mg/kg soil, maintained relatively high PUE, and fixed
84.1 and 74.3 % nitrogen for air, respectively. These genotypes have demonstrated great
potential for adaptation to phosphorus stressed soils in the tropics and subtropics. Field
studies have been initiated to compare them with other less efficient ones to investigate
possible reasons for their superiority in phosphorus use efficiency.

E. Haak and F. Karlstrom
Swedish University of Agricultural Sciences
Uppsala. Swedeu

Plant injection and soil injection tracer methods were used in this study. The plant
injection method consisted of injecting a small volume of a 75Se solution at the stem base of
cereal plants, allowing for the distribution of Selenium within the root system, and recording
the radioactivity by a gamma-probe lowered to different depths in the soil profile. A direct
correlation between the radioactivity of 75Se measured and root bioactivity was oberseved.

One of the soil injection methods consisted of labelling the whole plough layer with a
carrier free tracer (32P) in one treatment (reference treatment) without link to the sub-soil and
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in another treatment (experimental treatment) where the sub-soil is freely available for root
penetration. The other method used labelled fertilizers instead of a carrier free isotope as
tracer; a third method labelled the seed bed (0-5 cm) and the plough layer (5-20 cm)
alternatively. The data show that these methods can be conveniently used to measure root
bioactivity and nutrient uptake from different sources/layers and at desired growth stages.

P.O. Nyamai. M.H. Kidundo. P. Juma. and A.M. Mohamed
Kenya Forestry Research Institute
Nairobi. Kenya

Tropical sub-humid and semi-arid soils are dominated by low activity clays (LAC) such
as oxisols, alfisols, acrisols, cambisols, ferralsols among other related soils. One common
feature with these soil types is their deficiency in available phosphorus caused by the
formation of insoluble iron, aluminium and manganese oxides under acidic conditions. This
problem limits their ability to sustain agricultural production without supplementation with
inorganic fertilizers. However, due to the inability of small scale farms to purchase fertilizer
inputs, agroforestry technologies offer potential solutions as a low input cropping strategy.
Against this background, two experiments were initiated at Katumani and Kuja River sites in
Kenya, in order to identify plant genotypes which are adaptable to P deficient sites but also
possess high degree of water use efficiency traits.

The experimental treatment comprised of 11, 6, 3, and 15 provenances of Acacia
rorrilis, Prosopis juliflora, Casuarina equisetifolia and Gliricidia sepium respectively. The
rate of adaptability to low P soils was tested by measuring establishment rates, early growth,
pnenological and flowering habits as well as estimating P uptake at different levels of
application while water use efficiency was assessed using C-13 isotope discrimination in
leaves as a measure.

The results based on foliar analysis of P content showed a high degree of variability
and appeared not affected by the different rates of P application. However, there was a
positive height growth performance with increasing P application although this was not
consistent in the case of root collar diameter. Similarly, further results showed that there was
lack of clear correlation between C-13 isotope discrimination and growth as well as soil
moisture content. However, it was noted that there was a general tendency in which
provenances with high C-i3 isotope discrimination were associated with better water use
efficiency and to some extent with growth performance. Overall, Acacia and Prosopis
provenances showed a great potential for using C-13 isotope discrimination as a tool in water
use efficiency and growth studies with trees.

4. Third FAQ/IAEA Research Workshop of the Regional Africa Project on Biological
Nitrogen Fixation RAF/5/010
7 - 12 September 1992, Meknes, Morocco

Technical Officer: M.P. Salema

This was one of the annual research workshops held in one of the Member States
participating in the Regional Africa Project on Biological Nitrogen Fixation, RAF/5/010. At
these workshops participants: (a) present findings of experiments carried out using N-15 since
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the previous workshop, (b) discuss major problems and possible solutions related to
increasing crop productivity and soil fertility through biological nitrogen fixation, (c)
participate in the designing and planning of follow-up research, and (d) discuss ways of
enhancing collaboration between the various Member State scientists.

The workshop was locally organized by the Faculty of Science of Moulay Ismail
University, Meknes, and the Central Radio-Elements Station of INRA (Institut National de la
Recherche Agronomique), Tangier. The workshop had 100 % attendance and brought
together counterparts of the project from all the 13 participating Member States, namely.
Algeria, Egypt, Ethiopia, Ghana, Morocco, Niger, Nigeria, Senegal, Sierra Leone, Tunisia,
Uganda, Zaire and Zambia. A total of 23 scientists participated in the workshop.

At the workshop, participants gave detailed accounts of the work carried out in the
previous year in each country and proposals for future work. The research work carried out
in each country is based on the national situation and research priorities.

Apart from individual national programmes, results from common experiments planned
in the previous workshop were presented and discussed. The experiments had been designed
to investigate the question of lack of response to inoculation in the field. The results obtained
in the various countries showed that lack of inoculation response in the field is sometimes a
reflection of poor quality (low numbers) of the incculant used, and not necessarily lack of the
need for inoculation. It was appreciated that the need for inoculation can only be determined
by running a nitrogen response curve for the legume in question, and comparing response to
rhizobial inoculation against this. If rhizobial inoculation gives the same yield as adequate
supply of mineral nitrogen, it can be concluded that there is no need for inoculation.

Common experiments for the future will be on the fate of fixed nitrogen in the
ecosystem, especially on the transfer to accompanying crop in a mixture or to a subsequent
crop in a rotation and the overall effect of legumes on soil fertility.

Excerpts from reports presented at the workshop will be published in the next issue of
the Soils Newsletter.

5. The FAQ/IAEA Regional Africa Technicians Workshop on the Use of Emission
Spectrometry in N-15 Analysis.
3 - 14 August 1992, Accra, Ghana

Technical Officer: M.P. Salema

The workshop was organized by the Joint FAO/IAEA Division in collaboration with the
Faculty of Agriculture of the University of Ghana, and the Ghana Atomic Energy
Commission under the framework of the Regional Africa Project on Biological Nitrogen
Fixation, RAF/5/010. One of the important equipment provided by the IAEA to some
Member States involved in research with the N-15 isotope are the emission spectrometers for
N-15 analysis. Training and regular updating of the knowledge of the technicians is
considered crucial for obtaining accurate and reliable data.

The objectives of the workshop were to: (a) review in detail the methods and
procedures involved in N-15 analysis using various types of emission spectrometers, (b)
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review general maintenance and trouble-shooting aspects of various types of emission
spectrometers, (c) discuss problems involved in N-15 analysis in various Member States, and
their possible solutions, and (d) discuss the initiation of a Regional Africa N-15 analysis
quality control programme for the participating Member State laboratories.

The workshop was attended by technicians from 12 Member States provided with
emission spectrometers for N-15 analysis, viz. Algeria, Ethiopia, Ghana, Madagascar,
Mauritius, Morocco, Niger, Nigeria, Senegal, Tunisia, Zaire and Zambia. The workshop will
no doubt go a long way towards improving the capability of the Member States to carry out
N-15 analysis, resulting in more effective technology transfer.

TECHNICAL CO-OPERATION PROGRAMMES

The Soil Fertility, Irrigation and Crop Production Section now has the technical
responsibility for over 70 Technical Co-operation Projects. In the July 1992 issue, we gave
summaries of projects in the Middle East and Europe. In this issue, we will highlight some of
the projects coming under the umbrella of the Regional African Project on Biological
Nitrogen Fixation, RAF/5/010.

Regional Africa

Biological Nitrogen Fixation (RAF/5/010)

The Regional Africa Project on Biological Nitrogen Fixation was initiated in 1987. Its
,. overall objective is to increase agricultural production and hence the standard of living of the

people, through the promotion of the use of biological nitrogen fixation which reduces the
dependency on expensive and environmentally not very friendly chemical nitrogenous
fertilizers. Its specific objectives are (a) using the N-15 technique, exploit as fully as possible

i the potential of various grain, tree and pasture legumes to fix nitrogen and thus increase
| yields as well as soil fertility, (b) train scientists and technicians in the use of N-15 isotope
p in nitrogen fixation and soil fertility studies, and (c) promote greater collaboration between
j ' Member State scientists in the region for exchange of information and scientific experience.
| The regional project operates as a network, and in 1993 will involve 14 Member States, viz.
[: Algeria, Egypt, Ethiopia, Ghana, Kenya, Niger, Nigeria, Senegal, Sierra Leone, Tunisia.
I Uganda, United Republic of Tanzania, Zaire and Zambia. This number is expected to
;: increase in the coming years.

? All the above Member States have received from the IAEA assistance with equipment
I and supplies, expert services, and training. Moreover, the IAEA also provides the services of

a full-time consultant (Regional Expert) who periodically visits the various counterpart
institutions in the Member States to provide technical backstopping, evaluate the work, and
co-ordinate the activities.

One important activity of the network is a research workshop held annually in one of
the Member State Laboratories. At these workshops, results of previous experiments are
discussed and future experiments planned, and modes of collaboration are formulated.
Effective 1992, a workshop for technicians was introduced and proved to be a great success.

25



It is hoped that technicians workshops could be held once every two years. The workshops
have proved invaluable in promoting collaboration, exchange of information and scientific
experience between Member State scientists and technicians in Africa.

Algeria

Radioisotopes in Agriculture (ALG/5/015)

Centre de Developpment des Techniques Nucleaires, Algiers
Counterpart: Nadia Boughalem

This project which started in 1991, has as its main objectives to (a) optimize the
application of fertilizer nitrogen to cereals and horticultural crops, thus saving on fertilizer
costs and reducing groundwater pollution by nitrates, and (b) maximize nitrogen fixation in
grain and pasture legumes by selection of appropriate plant genotypes and Rhizobium strains,
and by management; and maximize nitrogen transfer from legume to cereal grown in rotation.
The project is being implemented by Centre de Developpment des Techniques Nucleaires
(CDTN) in collaboration with other three institutions, viz. Institut Techniques des Grandes
Cultures (ITGC), Institut National de Recherches Agronomiques (INRA), and Institut
National d'Agronomie (INA). One scientist has been trained on the use of isotopes and
nuclear techniques in soil-plant relationship studies, and one technician has been trained on
the use of optical emission spectrometry in N-15 analysis. CDTN has been provided with an
emission spectrometer and associated equipment for N-15 analysis.

Mauritius

Studies in Soil Moisture and Fertilizer Use Efficiency (MAR/5/004)

Mauritius Sugar Industry Research Institute, Reduit
Counterpart: Kwet Fong Ng Kee Kwong

The project was initiated in 1983 with the major objective to improve fertilizer
management practices for sugarcane in Mauritius. The project is executed by the Mauritius
Sugar Industry Research Institute (MSIRI). IAEA's assistance has been in the provision of
equipment (including an emission spectrometer for N-15 analysis) and supplies, expert
services and training of scientists and technicians. By using the N-15 isotope, MSIRI has been
able to show that 80 kg N per hectare applied through drip irrigation system (fertigation)
gives the same sugarcane yield as the recommended rate of 120 kg per hectare applied by the
standard method of a single banded application. This represents a saving of 40 kg N per ha or
about 190 kg of fertilizer Ammonium Sulphate. This is due to high fertilizer use efficiency
under fertigation. Future research will include more fundamental studies to identify the
dynamics of nitrogen in the soil, with emphasis on loss pathways such as volatilization,
denitrification, and leaching.
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Morocco

Biological Nitrogen Fixation (MOR/5/017)

Faculte des Sciences, Universite Moulay Ismail, Meknes
Counterpart: Mohamed Ismaili

This project was initiated in 1989 with the objective of identifying superior nitrogen
fixing trees with the view to developing methods for improving the fertility of marginal soils
in semi-arid and arid areas of Morocco. The following aspects have been covered under the
project: (a) determination of the nitrogen fixing potential of Acacia mottissima, A.
cyanophylla and A. cyclops in the field, (b) selection of highly effective strains of Rhizobium
for the various tree species, (c) studying the effect of environmental factors,
especially phosphorus fertility and moisture, on growth and nitrogen fixation by the tree
species, and (d) studying ways of improving the N-15 technique for measuring nitrogen
fixation in trees, e.g. through N-15 application methods, sampling techniques etc..

In the near future, studies on nitrogen transfer from the trees or tree litter to crops such
as wheat, and the general influence of the trees on soil fertility will be initiated. Studies on
mycorrhizas aimed at improving phosphorus nutrition have also been planned.

Niger

Nitrogen Fixation and Fertilizer Use (NER/5/008)

!•• Institut National de Recherches Agronomiques du Niger (INRAN), Niamey
Counterpart: Fatouma Beidari

,' This project which started in 1989, is based at INRAN and is implemented in
r collaboration with the Institut de Radioisotopes (IRI) of the University of Niamey.

<> The overall objective of the project is to increase biological nitrogen fixation in
| legumes, and increasing fertilizer (both N and P) use efficiency for both legume and cereal
|f crops, thus reducing inorganic fertilizer requirement. Initial studies involved the screening of
| cowpea and groundnut varieties for nitrogen fixation and the effect of added phosphorus on
if legume growth and nitrogen fixation. Subsequent studies involve measurement, using N-15,
| cf nitrogen transfer from legumes to cereals grown in a mixture or in rotation. Studies on the
> uptake of P from phosphate rock using P-32 have also been initiated for cowpea and millet.

|

I Nigeria

Nitrogen Fixation and Fertilizer Use Efficiency (NIR/5/01&

Institute of Agricultural Research and Training, Obafemi,
Awolowo University, Ibadan
Counterpart: D.S. Daramola

This project was initiated in 1989, with the objective to enhance biological nitrogen
fixation in legumes grown in the farming systems of the humid tropics, and to assess the

2 7



influence of the legumes on the nitrogen economy of the soil. Initial work involved cowpea
genotype x Bradyrhizobium strain interactions, inoculation methods and the influence of
phosphorus on nitrogen fixation and yield of cowpea and soybean. Studies on N fertilizer
timing and placement with respect to N uptake and yield have also been conducted for maize.
Future studies are aimed at understanding factors influencing rhizobial inoculation success in
the field, and understanding nitrogen dynamics in soils. The institute is provided with, among
other things, an optical emission spectrometer for the analysis of N-15.

Tunisia

Assessment of Nitrogen Fixation in Trees (TUN/5/009>

Institut National de Recherches Forestiers (INRF), Ariana, Tunis
Counterpart: Hafedh Nasr

This Technical Co-operation Project started in 1987. The project is aimed at
investigating ways of improving marginal and poor agricultural and forest soils by selection
of high yielding tree genotypes with a superior ability to fix atmospheric nitrogen. The trees
that have been studies so far are Acacia cynophylla, Cerawnia silica and Casuarina glauca.
Phosphorus has been identified as one of the major factors limiting growth and nitrogen
fixation in the trees, and studies on mycorrhizas are being initiated. Through this project,
INRF has received substantial support with equipment (including an optical emission
spectrometer for N-15 analysis), training and expert service.

Uganda

Increased Grain Legume Production Through Enhanced Biological Nitrogen Fixation
(UGA/5/014)

Kawanda Research Station, Kampala
Counterpart: Patrick Jjemba

The objective of this project, which started in 1991, is to identify and exploit cultivars
of grain legumes, as well as Rhizobium strains capable of supporting high rates of nitrogen
fixation in the field. The main legumes involved are the common bean (Phaseolus vulgaris)
and soybean. Initial studies have involved strain selection and testing, fertility factors
(especially P) affecting nitrogen fixation, and Rhizobium ecology studies. A breeder is
involved in the project, and future work will incorporate breeding for enhanced nitrogen
fixation, especially in the beans. Assistance provided include training of the scientists, expert
service, equipment and supplies such as N-15 fertilizer for quantifying nitrogen fixation in the
above studies.

28



Zambia

Radioisotopes in Agriculture Fertilizer Studies (ZAM/5/004)

Mount Makulu Central Research Station, Chilanga
Counterpart: Costah Malama

The aim of the project is to introduce nuclear techniques in agriculture, particularly in
the use of nitrogenous and phosphatic fertilizers, in order to improve crop yields.

Over the years, the work has concentrated on two main aspects: agronomic
effectiveness of a local phosphate T>"k including P-32 aided uptake studies, and studies on
biological nitrogen fixation in grain legumes using N-15. Facilities for N-15 and P-32 studies,
as well as expert service and training have been provided through the project. Due to the
importance of agro-forestry in Zambia, emphasis has now been shifted to studying nitrogen
fixation in various tree species such as Sesbania sesban, Gliricidia sepium and Flemingia
congesta in alley-cropping and fallow systems. The work will also involve studies on nitrogen
turnover and transfer from the lx& residues to other crops such as cereals grown in alleys or
in rotation following a fallow period.

SYMPOSIUMS and SEMINARS

1. The FAO/IAEA International Symposium on Nuclear and Related Techniques in
Soil/Plant Studies on Sustainable Agriculture and Environmental Preservation,
1994, Vienna, Austria.

This symposium is planned to be held in Vienna, Austria, in 1994, to provide a forum
j for scientists conducting research on soil-plant relationship studies in sustainable agricultural
ji systems and related environmental pollution problems, using isotope and related nuclear
% techniques.
e]
^ The scope of the symposium will be limited to soil fertility, plant nutrition, water
I management and crop production in sustainable agriculture where isotopes and related nuclear
\ techniques have been used. Environmental aspects related to nutrient management and crop
I production will also form an important component.

|? We expect participants to present papers which will highlight recent research on soil
f fertility, plant nutrition, agronomy and related aspects such as organic matter and nutrient
| cycling dealing with sustainable agriculture and problems of environmental pollution caused
i by irrational use of fertilizers. Extensive discussions will allow an exchange of information
I which will lead to identification of future directions of research aimed at improving
jj management practices that ensure sustainable agricultural productivity.

The proceedings of the symposium will be published by the International Atomic
Energy Agency. The official announcement and other information will be dispatched to the
relevant authorities of the Member States of the IAEA and FAO in the near future.
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For additional inquiries, please contact the Scientific Secretary of the symposium. Dr.
Christian Hera, Head of Soil Fertility. Irrigation and Crop Production Section. Joint
FAO/IAEA Division. Wagramerstrasse 5. P.O. Box 100, A-1400. Vienna, Austria.

2. The FAO/IAEA Symposium on the Use of Nuclear and Related Techniques in
Soil/Plant Studies with Special Emphasis on Environmental Preservation and
Sustainable Agriculture.

This symposium will be held as part of the XV International Congress of Soil Science
Society, from 10 - 16 July 1994, in Acapulco, Mexico. The motto of the congress has been
identified as "soil utilization in harmony with nature - learning from the past to face the
future".

The objectives of the symposium are:

a) To review recent research progress in the use of isotope and related techniques in the
various aspects of soil fertility, plant nutrition, crop production, and water use efficiency for
sustainable agricultural practices and environmental problems associated with agriculture.

b) To provide an opportunity for scientists from Latin America and from the rest of the
world to present recent experiences in the application of isotopes and radiation techniques in
soil-plant relationship studies.

The following list of topics is suggested:
- organ;.: matter accumulation and decomposition in sustainable agriculture;
- biological nitrogen fixation (BNF), selection of genotypes to increase BNF and yield;
- fertilizer use and plant nutrition in different cropping systems;
- crop productivity in deleterious soils.

The papers presented at the symposium will be published as an integral part of the
congress proceedings.

For addtional information, please contact Dr. Christian Hera, Head of the Soil Fertility,
Irrigation and Crop Production Section, who will act as a convenor of the symposium on
behalf of the Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture.

3. The FAO/IAEA Seminar for Asia and the Pacific on Nuclear Related Methods in
Soil/Plant Aspects of Sustainable Agriculture
5 - 9 April 1993, Colombo, Sri Lanka

As announced in the July 1992 Soils Newsletter, this seminar will be held in Colombo
in collaboration with the Atomic Energy Authority of Sri Lanka. There has been good
response from the Member States so far and the selected participants will be informed by
January 1993, the latest. The proceedings will be published in the IAEA-TECDOC series.
For further enquires, please contact the Scientific Secretary of the Seminar, Dr. Saliya
Kumarasinghe.

30


