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TO OUR READERS

Welcome again to our Newsletter, the last for 1989 - another eventful
year finished.

1989 marked the 25th Anniversary of the Joint FAO/IAEA Division of
Nuclear Techniques in Food and Agriculture. Applications of nuclear based
techniques have helped solve many practical problems for farmers and
industry alike. Unfortunately, however, not all successful nuclear
applications available reach developing nations. To address this problem,
in 1964, the International Atomic Energy Agency (IAEA) and the Food and
Agriculture Organization (FAO) of the United Nations joined forces to
create the Joint FAO/IAEA Division of Nuclear Techniques in Food and
Agriculture.

The first activities were those of the Soil Fertility Section, guided
by the capable and enthusiastic Dr. Maurice Fried, himself an eminent soil
scientist. Dr. Fried's leadership of the Joint Division lasted for 19
years, until he retired in 1983. We are pleased that "Mac" Fried still
retains an association with us. Dr. Fried was by no means narrow in his
vision and today the Joint Division has 6 sections: Soil Fertility,
Irrigation and Crop Production; Plant Breeding and Genetics; Agrochemicals
and Residues; Insect and Pest Control; Animal Production and Health; and
Food Preservation. The Joint Division runs some 210 technical co-operation
projects, in developing countries, some 35 co-ordinated research programmes
involving some 400 universities and research institutions and some 9
training courses per year. In association with the Soils Unit,
Agricultural Laboratory, Seibersdorf, the Soils activities involve some 65
technical co-operation project, some 5 CRPs with 52 institutes involved and
2 training courses per year.

In September we had mixed feelings about the departure of Nteranya
Sanginga, his wife Charlotte and their 4 children after 2 years at
Seibersdorf. We had mixed feelings because we hated to lose a pleasant and
extremely productive colleague, but we were very happy that his quality was
appreciated by the International Institute of Tropical Agriculture (IITA)
who invited Sanginga to be Assistant Co-ordinator of the Alley Farming
Network for Tropical Africa (AFNETA). While with us, Sanginga accomplished
much on nitrogen fixation by tree species; among his many achievements
were: (i) the demonstration of large genetic differences in Leucaena
leucocephala and Acacia albida in nodulation and nitrogen fixation, (ii)
large genetic differences in L. leucocephala and Glyricidia sepium on
growth under phosphate deficiencies and (iii) studies on effect of cutting
on nitrogen fixation and possible N transfers. All of these studies used
15N. His work led to some 6 papers in press or in submission stages.
Sanginga's work had reached the stage where it had to go to the field and
his change of position will enable him to do this. We look forward to a
strengthening collaboration between ourselves and IITA through Sanginga and
his colleagues at IITA, notably Akwasi Atta-Krah (Co-ordinator of AFNETA)
and K. Mulongoy (Microbiologist).

Speaking of trees, we are pushing on with this important research at
Seibersdorf and with some technical co-operation counterparts. Also, our
contractors in the recently initiated SIDA funded CRP on identification of
genotypes of crops and species for high efficiency in uptake and use of
phosphate and water are working on tree species. This CRP had its initial
research co-ordination meeting on October (see later this Newsletter).



We have also been successful in obtaining UNDP funds for our
Co-ordinated Research Programme on "Increasing the yield and nitrogen
fixation capabilities of common grain legumes of Southeast Asia". The
Azolla programme finished in September on a very successful note - see
later.

I wish to bring to your attention the announcement of the
"International Symposium on the Use of Stable Isotopes in Plant Nutrition,
Soil Fertility and Environmental Studies", Vienna, October 1-5, 1990. More
details are given in this Newsletter.

Finally, I wish to thank all of my colleagues at all levels both at
Headquarters and in the Soils Unit, Seibersdorf for their undiminishing
support over 1989. We would never get through all that is required of us
without the dedication and professionalism which all display. To them, and
to our many friends all over the world, I wish all that's good for 1990.

Glynn Bowen
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CO-ORDINATED RESEARCH PROGRAMMES

A. Isotopic studies of nitrogen fixation and nitrogen cycling by
blue-green algae and Azolla
(Project Officer: Saliya Kumarasinghe)
The fourth and the final Research Co-ordination Meeting of this

programme was held in Vienna from 25-29 September 1989. This marked the
conclusion of this 5 year research programme. A summary report of this
programme is given elsewhere in the Newsletter.

B. Increasing and stabilizing plant productivity in low phosphate and
semi-arid and sub-humid soils of the tropics and sub-tropics.
(Project Officer: Saliya Kumarasinghe)
The first Research Co-ordination Meeting and a Workshop of this

programme was held in Vienna from 16-25 October 1989. A brief report of
this meeting will appear later in the Newsletter.

C. 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 Danso)
This programme which was initiated in 1986 remained dormant for

sometime and is now reactivated with fresh funding from the UNDP. The
participants will screen for genotypes of cowpeas, groundnuts, soybean,
chickpea and mungbean for high nitrogen fixing ability and high yields. A
Research Co-ordination Meeting to plan further experimental strategy would
be held sometime in 1990.

D. The use of nuclear and isotopic techniques to improve crop production
on salt-affected soils
(Project Officer: Cevat Kirda)
The programme is now in its second phase where salt tolerant crop

species selected previously are being tested in field experiments which aim
at biological amelioration of salt-affected soils. Initial results of one
participant indicated that salt tolerant cultivars of sorghum and millet
gave rise to significant reduction of soil salinity and exchangeable sodium
percent, indicating obvious amelioration of effects of these crops. The
third research co-ordination meeting of the programme, originally planned
in 1990, is postponed to 1991.

E. The use of isotopes to improve yield and N? fixation of grain legumes
in Latin America
(Project Officer: Gudni Hardarson)
The programme is now in its final year. A detailed report of the last

research co-ordination meeting held in Irapuato, Mexico on 10-14 April 1989
is given elsewhere in the Newsletter. The final research co-ordination
meeting, concluding the completion of this programme, will be held from
24-26 September 1990, just before the Symposium on "The use of stable
isotopes in plant nutrition, soil fertility and environmental studies".



A NBf CO-ORDIHATKD RESEARCH PROGRAIWB OH PRR-PLANHED-WATER-DEFICIT
IRRIGATION

He are happy to inform you that a new co-ordinated research programme
on "the use of nuclear and related techniques in assessment of irrigation
schedules of field crops to increase effective use of water in irrigation
projects" has been approved. The new programme aims at testing the concept
of pre-planned-water-deficit irrigation to improve traditionally used
irrigation management practices. This new approach is based on findings
that exposing field crops to water stress at specific growth stages nay not
cause significant yield decrease and therefore irrigation during these
stages can be omitted or decreased. It is expected that acidification of
existing irrigation schedulings based on pre-planned water-deficit periods
which are synchronised with crop growth stages when they are less sensitive
to water stress can save 20* or more of the water used in traditional
practices. Extra water saved can be diverted for irrigation of additional
areas. The programme goals include comparison of the new approach in
irrigation scheduling with traditionally used irrigation schemes in
relation to changes of water and salt balance in plant root zones - an
important issue for sustainable soil fertility under irrigated agriculture.

It is hoped that necessary funds will soon be available for the
implementation of this new programme. The co-ordinated research programmes
normally last for 5 years and two to three research co-ordination meetings
are held and attended by all contract holders (usually 10 per programre)
and a number of agreement holders. Agreement holders are scientists from
more advanced countries/laboratories working on topics relevant to the
activity of the particular CRP. At these research co-ordination meetings,
results of previous experiments are discussed extensively, and follow-up
experiments to be conducted by the group and the appropriate research
strategy are arrived at. The IAEA normally provides up to approximately
$5000 per-annum for contract holders.

If your research interests are in line with the aims of our new
programme, you should consider submitting a research contract proposal. Me
hope to select the contracts in the second half of 1990 and to nave the
first research co-ordination meeting in 1991. The final decision to award
a contract rests with the Director General.

For additional enquiries on the above announcement and/or contract
application forms, please write to: C. Kirda, Soil Fertility, Irrigation
and Crop Production Section, Joint FAO/IAEA Division of Nuclear Techniques
in Food and Agriculture, P.O. Box 100, Wagraaerstrasse 5, A-1400 Vienna,
Austria.



TECHNICAL CO-OPERATION PROGRAMIES

Presently, we have 65 technical co-operation programmes to implement.
In this issue, highlights of the programmes in the Latin America Region
will be given.

Bolivia
Study of soil fertility and fertilizer practices (BOL/5/004)
Bolivian Institute for Nuclear Science and Technology
Division of Isotope and Applications, La Paz
Counterpart: Mr. Jorge A.P. Cabrera
The counterpart institute has implemented isotope-aided research

programmes aimed at increasing fertilizer use efficiency in field crops,
particularly in quinoa, wheat and potatoes. The assistance provided by the
Agency has resulted in establishing analytical laboratory facilities which
would enable the counterpart institute to use nuclear techniques in
agricultural research.

Bolivia
Nuclear techniques aiming at increasing crop production in the Andean
Region (BOL/5/005)
Bolivian Inst. for Nuclear Science and Technology
Division of Isotope Applications, La Paz
Counterparts: Mr. Jorge Alberto P. Cabrera, Mr. Vladimir 0. Cespededes
This programme is essentially an extension of the previous programme

(BOL/5/004). It aims at launching a long-term research work to improve
fertilizer management and thereby to increase crop productivity in the
Andean Region.

Brazil
Isotopes applied to soil fertility and nutrient cycling in Amazon
(BRA/0/010)
This is a multi-year project initiated in 1985, and being undertaken

by Institute Nacional Pesquisas Amazonicas (INPA), Centro de Energia
Nuclear na Agricultura (CENA) and EMPBRAPA-CPATU under the co-ordination of
the National Commission for Nuclear Energy. It is expected that the
results of the project should give better information for land management
and conservation of fertility.

The detailed information on the Amazon Project will be given in future
issues.

Chile
Isotope-aided-studies on soil-water-fertilizer-plant relationships in
volcanic soils (CHI/5/014)
Chilean Nuclear Energy Commission, Santiago
Counterpart: Ms. Olga Ines P. Nunez
The counterpart institute initiated isotope-aided research work on

soil/plant/water/fertilizer relationships with the aim of improving
fertilizer Management and cultivation practices in the volcanic soils of
the country. The research work will jointly be undertaken by the Atomic
Energy Commission (CCHEN) and National Agricultural Research Institute
(INIA). Both institutes have well equipped laboratory and experimental
sites. The Agency is requested to provide laboratory equipment and expert
assistance.



Colombia
Soil fertility studies using 32P and 15N (COL/5/010)
Institute of Nuclear Affairs, Bogota
Counterpart: Mr. Gonzalo Oscar B. Ortiz
The counterpart institute has embarked a long range field research

programme to improve fertilizer management practices for stable food crops
in the country, particularly for wheat and potato. The work is being
carried out in collaboration with other national institutes. The institute
has established a good capability to use nuclear techniques in agricultural
research. Liquid scintillation counter, N-15 emission spectrometer, and
neutron moisture gauges are among the equipment provided to the institute.

Cuba
Isotope techniques in the study of soil-water-fertilizer relationship
(CUB/5/008)
"Alejandro Humbolt" Institute of Basic Research in Tropical
Agriculture, Havana
Counterpart: Ms. Aleida L. Ramon
It is a newly implemented technical co-operation project which aims at

improving both fertilizer and irrigation management practices for selected
food and export crops in the country. The institute will be receiving
laboratory equipment, including N-15 emission spectrometer, liquid
scintillation counter and neutron moisture gauges, in addition to expert
assistance.

Ecuador
Isotope-aided studies to improve soil, water and fertilizer management
practices (ECU/5/012)
Ecuadorian Atomic Energy Commission, Quito
Counterparts: Mr. Jose Raul B. Cadena
The project aims at assessment of fertilizer and water requirement of

banana and oil palm which are important export crops in Ecuador. It is
hoped that the research work will be extended to include coffee and cacao.
Inputs requested from the Agency consist of 15N and 32P labelled
fertilizers, and expert assistance.

Guatemala
Crop water consumption, fertilizer use efficiency and biological
nitrogen fixation studies (GUA/5/009)
General Directorate of Nuclear Energy, Guatemala City
Counterpart: Mr. Edgar Alfredo T. Tziboy
The counterpart institute is collaborating with the Faculty of

Agronomy of the San Carlos University to improve fertilizer and soil water
management practices used in selected food crops. The directorate has
already established a good analytical capability in using 1SN and 32P
labelled fertilizers. They also have several neutron moisture and gamma
density gauges for soil-water research. Additional assistance consists of
expert, fellowship training and provision of 15N labelled fertilizers.

Mexico
Effectiveness of different sources of nitrogen in sorghum and wheat,
and biological nitrogen fixation potential of regional legume crops
(MEX/5/015)
National Polytechnical Institute
Centre for Research and Advanced Studies, Irapuato
Counterpart: Juan Jose P. Cabriales
The project aims at improving fertilizer practices in the Guanajuatan

Region of Mexico where 86,000 tons of nitrogen-equivalent commercial
fertilizer are applied annually. However, only 401 of the applied



fertilizer is taken up by the plants and that the losses are due mainly to
denitrification. Microbial Ecology Laboratory of the National University
of Irapuato has embarked a field research work to evaluate the relative
effectiveness of different nitrogen fertilizers and the fate of applied
nitrogen. The research programme also includes studies on biological
nitrogen fixation of regional legume crops. It is expected that the
results will have an impact on the ecology and the economy of the Bajio
Region. The Agency assistance consists of expert assistance and provision
of 15N labelled fertilizers.

Panama
Improvement of fertilizer and water management practices (PAN/5/003)
Faculty of Agriculture and Livestock Breeding Sciences, Panama City
Counterpart: Mr. Boris R. Tejeira Aroseraena
This is a nearly completed project. Through assistance provided by

the Agency, the institute has now established a good capability to provide
analytical services needed in studies using 15N labelled fertilizers.
The field research work so far completed aims at improving of fertilizer
practices in rainfed rice cultivation.

Paraguay
Training on the use of isotope techniques in soil-plant relationships
and initiation of field experiments to improve fertilizer practices
(PAR/5/002)
Ministry of Agriculture and Livestock Breeding
Directorate of Research and Agriculture/ Asuncion
Counterpart: Mr. Emiliano A. Lopez
It is expected that the project will facilitate the development of a

cadre of professionals trained in the use of isotope techniques in studies
of soil/plant relationships. In addition, to laboratory equipment, expert
assistance will be provided to initiate field experiments aiming at
improving fertilizer management practices.

Uruguay
To estimate soil erosion losses using nuclear techniques (URU/5/015)
Ministry of Stockbreeding, Agriculture and Fisheries, Soil
Directorate, Montevideo
Counterparts: Mr. Juan C. Sanginga, Mr. Carlos D. Victoro Gonzalez
The project is nearly completed and it aims at assessing the extent of

soil erosion in agricultural areas of the country to establish
recommendations for land use to minimize erosion risk. The experimental
methodology used in the project is based on fallout Cs-137 from atmospheric
nuclear tests which took place in 1960s. The institute has received expert
assistance and equipment.

Uruguay
Isotopic techniques to determine photosynthetic characteristics of
wine grape varieties (URU/5/017)
Labor University School of Wine and Grape Growing, El Colorado
Counterparts: Mr. Jose Balcas, Mr. Juan Hernandez
The Agency's assistance is requested to provide some laboratory items

and radioisotopes for assessment of the photosynthetic characteristics of
new wine grape species which are being introduced in the country. The
project is nearly completed.



Uruguay
Studies on nitrogen fertilizer use efficiency biological nitrogen
fixation, phosphorus uptake and water balance (UHU/5/018)
Ministry of Stockbreeding/ Agriculture and Fisheries
Agricultural Research Center, La Estanzuela
Soil Microbiology and Inoculant Control Laboratory, Montevideo
Counterparts: Ms. Maria T. Derregebus, Mr. Carlos A. Labandera Gonzalez
The aim of this project is to promote the application of nuclear

techniques with a view to increasing agricultural productivity by
improving water and fertilizer use efficiency. The Agency assistance
consists of providing laboratory equipment, *->N and -*2p labelled
fertilizers, expert assistance and staff training.

Venezuela
Establishment of a Nuclear Agricultural Research Center (VEN/5/009
VEH/5/011)
National Agricultural Development Fund, Maracay
Counterpart: Mr. Jose Luis G. Gil
As a follow-up of the activities initiated in 1984, the Agency and

UNDP are funding a large scale project providing expert services, equipment
and fellowship training to the staff of universities and other national
agricultural research institutes. The programme objectives include
increasing of the agricultural productivity through selection of new
cultivars in high priority crops (maize, sorghum, etc.), and optimizing
efficient use of water and fertilizers.
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REPORTS OP MEETINGS

1. The final Research Co-ordination Meeting on "Isotopic studies on
nj_troqen fixation and nitrogen cycling by blue-green algae and
Azolla^. 25-29 September 1989, IAEA Headquarters, Vienna, Austria.
Scientific Secretary: Saliya Kumarasinghe

The meeting marked the conclusion of this 5 year research programme on
Azolla. Ten contractors from 9 rice growing countries (Bangladesh: M.H.
Mian; Brazil: A.P. Ruschel; China: Liu Chongchu; Song Weij Hungary: G.
Kovacs; Indonesia: E. Sisworo; Pakistan: S. Ali; Philippines: J.C. Bunoan;
Sri Lanka: s.A. Kulasooriya and Thailand: P. Swatdee) and two agreement
holders (Pnilippines: I. Watanabe; USA: W.J. Zimmerman) presented their
findings from the last set of experiments and also a report covering the
entire 5-year period of research. C. Offori represented the FAO and U.
Granhall represented SIDA.

The main goals of this programme were to (a) quantify the amount of
N2 fixed by the Azolla-Anabaena association, (b) evaluate the value of
Azolla as a source of N for rice production, and (c) to develop management
techniques to integrate Azolla into sustainable rice cropping systems while
maintaining high yields. In summary, the research findings concluded the
following: (a) convincing evidence has been accumulated to show that
70-95% of the N accumulated by Azolla is derived from biological N2

fixation, (b) Azolla has proven to be as good as urea as a N source for
rice on a per kg N basis. Averaged over many experiments in 9 countries in
different years and different seasons, Azolla and urea at equal N rates
produced the same rice yield responses and 1-"N recovery in the rice
plants was similar. Although 15N uptake by rice was similar, 15N
balance studies showed that much more "jj was retained in the soil with
Azolla than with urea. Thus, there is less N loss from Azolla and this
should lead to a gradual build up of soil N reserves and reduced
environmental pollution.

There was little difference between different species or strains of
Azolla in their ability to provide N to the rice plant. The main criterion
should therefore be to select the strain best adopted to the environment in
terms of growth and N accumulation.

In the most recent experiments Azolla floating on the surface of the
floodwater improved the efficiency of chemical N fertilizers. Losses of N
from a urea topdressing applied 2 weeks after transplanting were reduced
from 50% without Azolla to 25% when the field was inoculated with Azolla at
transplanting and incorporated after 4 weeks. Some increases in rice yield
were also observed.

The primary recommendation made by the programme participants was that
efforts should be made to genetically improve Azolla capable of overcoming
environmental stress factors. Sexual crosses between Azolla species have
recently been made which indicate that rapid progress can be obtained by
induced mutations, and the techniques of genetic engineering could be used
to introduce the desirable characters. With modest inputs of additional
research dramatic advances towards exploiting the full potential of Azolla
in increasing or sustaining rice production with a lesser dependence on
expensive commercial N fertilizers will be possible.

The results of this programme are expected to be published in a IAEA
publication in the near future.
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2. First Research Co-ordination Meeting on "Isotopic studies on
increasing and stabilizing plant productivity in low phosphate and
semi-arid and sub-humid soils of the tropics and sub-tropics", 16-25
October 1989, IAEA Headquarters, Vienna, Austria.
Scientific Secretary: Saliya Kumarasinghe

Seven contract holders (Kenya: D. Nyamai; Nigeria: N. Afolabi; Sierra
Leone: D. Amara; Sudan: A. Mustafa; Tanzania: L. Lulandala; Tunisia: M.
Mechergui; and Zaire: R. Masozera) and three agreement holders (Sweden: K.
Johansen and P. Hogberg; France: G. Vachaud) participated.

Two main core experiments were planned: (a) to screen for genotype
with a high phosphate use efficiency and (b) to screen for high water use
efficiency. The test plant species are optional, being either annuals or
perennials. Field experiments are expected to be set up at the beginning
of the next growing season and completed before the end of 1990. The next
research co-ordination meeting of this programme during which the results
of the present experiments will be presented and follow-up experiments
planned, will be held in approximately 18 months from the first meeting in
Vienna.

3. The final research co-ordination meeting on "Evaluation and
calibration of nuclear techniques compared with traditional methods in
soil water studies", 17-21 July 1989/ IAEA, Headquarters, Vienna,
Austria.
Scientific Secretary: Cevat Kirda

The meeting marked the final year of this 3 years research programme
on measurement techniques of field soils water status. Four contractors
(Brazil: P.L. Libardi; China: T. Zhangxiang; Republic of Korea: K.S. Ryu;
Turkey: B. Cevik) and three agreement holders (France: P. Moutonnet;
Portugal: J.F. Salgado; USA: D.R. Nielsen) participated. The field
experiments presented during the meeting were partly incomplete as to yield
conclusive results. Therefore a general consensus was reached on the
necessity of carrying out additional field tests to complete the
programme. The following subjects will be re-addressed in the additional
work: (1) calibration of neutron moisture gauges: (a) soil sample size -
how small versus large sample influences the calibration; (b) if the
location of soil sample with respect to distance from the neutron access
tube may influence the calibration; (c) how calibration where each data
point coining from a separate site of the field compares with the case where
the data describing a wide range of water content (dry and wet) may be
associated with only a single neutron access tube. (2) comparison of
different methods to measure field soil water content: (a)
auto-correlation lengths of soil water content measurements with different
methods, including time-domain reflectometry.

It is expected that participants will be submitting their final
reports with inclusion of the above-mentioned additional work by January
1990. Efforts will be made to compile the results in a published form.

The following results were noted:
a. Variance of field water content measurements with gravimetric
sampling method is higher than that for neutron moisture meter. This
implies that the gravimetric sampling method requires higher number of
measurements to attain the same accuracy of the neutron gauge.
b. Results of field soil water content measured with time domain
reflectometry are comparable with neutron moisture gauges.
c. Spatial correlation lengths of neutron gauge measurements' are
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larger than those for gravimetric sampling, tensiometer measurements
and resistance blocks.
d. ^n situ measurement of soil water characteristic curves - i.e.
soil water content (8) versus soil matrix pressure (h) - with
concurrent use of neutron moisture meter and tensiometers must take
into account spatial correlation distances of both 6 and h.
e. Correlation coefficient of the neutron-moisture-meter calibration
curve does not improve with increased soil sample size.
f. Location of gravimetric sampling sites with reference to neutron
access tubes - i.e., sampling from the area immediately adjacent to
the access tubes versus 1-2 m away - does not significantly influence
the calibration curves of the neutron moisture meter.
g. Neutron moisture meter calibration curves where each data point
coming from a separate, independent measuring site in the field, are
by far the best when compared with the calibration curves obtained
with repetitive measurements made in limited number of sites.
However, the former is too laborious.
h. Use of gamma density gauges in conjunction with disturbed
gravimetric sampling can ease the difficulty of field calibration of
neutron moisture meter.
i. Results of the theoretical calibration of neutron moisture meters
are comparable with field calibrations of SOLO gauge. Theoretical
calibration of other makes of gauges may require correction, depending
on how their source-detector arrangement differs from the SOLO gauge,
j. Temporal and spatial variation of soil water storage across the
landscapes of rainfed agricultural areas can be best measured with
neutron moisture meter.

4. The second Research Co-ordination Meeting on "The Use of Isotopes in
Studies to Improve Yield and Nitrogen Fixation of Common Bean in Latin
America" was held at the Centro de Investigation y Estudios Avanzados
del IPN, Irapuato, Mexico, 10-14 April 19B9.
Scientific Secretary: Gudni Hardarson

The programme of the meeting included two days of presentations by all
contractors and agreement holders of research conducted during the past
year. The first experiments of the programme included quantification of
nitrogen fixation by approximately twenty cultivars or lines of common bean
using the N-15 methodology. Some of these experiments were repeated to get
additional data on the differences between plant germplasms in supporting
nitrogen fixation. It is now well established that common beans are able

Table 1 Range of % and amount N derived from atmosphere in
Phaseolus cultivars tested by the participants in the programme.

Location
Year

Range of
% Ndfa

Range of
fixation
(kg/ha)

Number of
cultivars

Austria
Brazil, Goiania
Piracicaba

Chile

Colombia
Guatemala
Mexico, irapuato
Peru

1987
1987
1987
1987
1988
1985
1986
1987
1986
1988

27-67
20-36
19-53
38-60
29-60
32-47
0-27
5-58

32-57
16-54

25-165
8
11
27
26
18
0
7
19
9

- 18
- 53
- 62
-115
- 36
- 19
-108
- 59
- 71

29
16
7

21
12
9

20
20
20
22
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Table 2 Nitrogen fixation of some commercial cultivars in comparison to
the best ones tested in each trial

Location

Chile '87
•88

Mexico
Peru "87

•88

Commercial
Cultivar %

Tortola
Tortola
Flor de Mayo
Canario
Canario

cultivar
Ndfa

44
52
51
54
40

Amount

50
90
89
42
26

Best
Cultivar

Araucano
Araucano
WB21-58
Caballero
Caballero

cultivar
% Ndfa

52
59
55
57
54

Amount

61
115
108
59
71

to fix large percentages of their nitrogen (65%) but this can be very much
affected by plant genotypes and environmental factors. Some of the results
of the first series of experiments are summarized in Tables 1 and 2.

Some of the cultivars tested in the present programme were better than
the commercial cultivars (Table 2). These can be recommended to farmers for
cultivation, if other characteristics are suitable.

Excerpts from the progress reports presented during the meeting:

J. Kipe-Nolt, CIAT, Colombia.
Evaluation of bean germplasm for characteristics associated with good
nitrogen fixation.

During this past year an effort was made to develop or improve
screening methods for some of the different BNF plant components and to
evaluate a range of germplasm for specific traits with the objective being
to identify good parental material for the breeding programme.

Materials are screened for number of red nodules 15 days after
planting in perlite in the green-house. Some outstanding early nodulators
are DOR 164, BAT 477, Carolina and BAT 271. Greenhouse data is consistent
with field evaluations if susceptibility to specific root rots, such as
rhizoctonia, is taken into account. Bean genotypes that form a large nodule
mass have been identified and these include some determined types that have
traditionally been considered to be very poor. Late nodule senescence is
very difficult to evaluate due to the problem of removing all lateral roots
from the soil late in the plant growth cycle. Some promising materials
include WI22-34 (from the Wisconsin BNF breeding programme) and BAT 271.

J. Jose Pena-Cabriales, CINVESTAV, Irapuato, Mexico.
Time course of N2 fixation by Phaseolus vulgaris as quantified by the
N-15 isotope dilution method.

A field experiment was conducted to assess the nitrogen fixation rates
during the growth cycle of bean genotypes. The experiment was established
using 6 replicates, including sorghum and maize as standard crops and
applying N-15 (10 % N-15 atom excess) 8 days before sowing at a rate of 10
kg N/ha as ammonium sulphate. Eight plant samples were taken during the
growth cycle and other parameters, besides nitrogen fixation, were also
measured, i.e., nodulation, leaf area, acetylene reduction, dry matter,
grain yield, etc. The genotype tested were Bayocel and Flor de Mayo, which
are commonly grown in this region.

The average values obtained in terms of nitrogen fixation were 43% and
54% Ndfa, which correspond to 57 and 70 kg N/ha by "Flor de Mayo" and
"Bayocel", respectively.
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Interesting data were obtained on differences of trdnslocation of N in
the two cultivars tested. Flor de Mayo was much better in translocating N
from leaves to pods even though it fixed less amount of nitrogen than
Bayocel.

M.R. Ciqales-Rivero, University of Colima, Mexico.
Evaluation of seventeen genotypes of common bean in Colima, Mexico.

In 1987 and 1988 two field experiments were established, one in winter
season and another in summer season to assess the adaptability of important
commercial common bean cultivars under local conditions. Seventeen
cultivars were selected to evaluate nitrogen fixation potential during the
winter season of 1988.

To compare the effect of environmental factors we established the same
experiment during summer season of 1989. These are now being analysed for
total N and % N-15 atom excess.

L. Longeri, University of Conception, Chilian, Chile.
Nitrogen fixation measurements in common bean.

In field experiment conducted at Chilian, Chile, during two
consecutive growth seasons (1986-87 and 1987-88), the symbiotic nitrogen
fixation by 29 dry bean cultivars was quantified. Five of the cultivars
were evaluated in both seasons.

Bean cultivars differed in terms of nitrogen fixation. The % N
derived from biological nitrogen fixation varied from 39 to 60% in the first
season and from 29 to 60% in the second season. The amount of N fixed was
from 27 to 62 and 25 to 115 kg/ha in the two seasons, respectively.

When the same cultivars were compared, the growth season affected the
amount of N fixed, but the % N derived from atmosphere was rather constant.

A. Hanrique, La Molina/ Peru.
Use of nuclear techniques to enhance biological nitrogen fixation in
Phaseolus vulqaris.

The project of improving nitrogen fixation in common bean was
implemented in two stages with the first one starting in 1975. Gamma
radiation was applied to seeds of two common bean varieties (Canario and
Bayo), both of intermediate growth habit. From M2 generation, bush type
lines were identified.

The second stage starting in 1986 included two experiments with 20
bean cultivars, including the above mutants. Caballero, Caraota Brasileno
and Blanco were the best fixers with 55 to 57 % N derived from atmosphere.
Some good fixers were also identified among the mutants.

S.M.T. Saito, CEHA, Piracicaba, Brazil.
Improvement of bean for BNF enhancement.

A set of greenhouse experiments were carried out to evaluate the N-15
natural variation method for quantification of biological nitrogen fixation
in common beans. The N discrimination factors were determined throughout
the growth cycle of the nitrogen fixing bean and non-fixing rice plants and
delta N-15 were determined in different plant parts. The effect of strains
and bean cultivars were also studied. By including the new values (where
seed-N was taken into account) in the natural variation equation used for
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BNF evaluation, new corrected % Ndfa values were obtained. Significant
differences between previous and corrected data were observed, mainly at the
final growth stages of bean, with changes from 68 to 55 and 91 to 65 % at 47
and 65 days after emergence, respectively.

By using the N-15 enriched method, a field experiment was set up to
compare the effects of foliar and soil N-applications (urea) on BNF and bean
yield. Foliar application significantly enhanced nodulation, nitrogen
fixation and yield at low N levels (10 kgN/ha after planting). All
treatments received a basic fertilization including 10 kg N/ha at sowing.
Foliar-N was less depressive to nodulation, even at higher N levels, when
compared to N applied to soil.

C.A. Sanabria, DGEN, Guatamala.
Evaluation of nitrogen fixation potential of ten varieties of common
bean by N-15 methodology.

Five common bean varieties: San Mar in, Quinakce, Parramos, linea 30
and 64, as well as two wheat varieties as reference crops, were sown in June
1988, at the beginning of the rainy season.

The experiment was established at 2000 m above sea level. The five
varieties of common bean were inoculated with a mixture of three rhizobial
strains and sowed.

Characteristics observed during the growing season were: nodule
formation and days to flower formation. Harvests were done two times at pod
filling and at physiological maturity. The camples are being analysed for
total N and % N-15 atom excess.

P. Pereira and R.A. Henson, EHBRAPA/CMPAF, Goiania, Brazil.
Quantification of nitrogen fixation in Phaseolus vulgar is L. by the
isotope dilution method.

At EHBRAPA/CNPAF, Goiania, in 1987 the following field experiments
were tested: applying N-15 in split applications during the season or all at
planting, 17 bean genotypes and 3 grass control crops for isotope dilution
estimates. The method of N-15 application had a minimal effect on plant dry
matter and N accumulation, but nitrogen fixation estimates were higher with
the split application.

Among bean genotypes, Honduras 35, Negro Argel, Puebla 152 and
WBR22-34 emerged as the best nitrogen fixers tested.

Under the conditions of this field experiment, neither wheat nor dwarf
sorghum appears to be an adequate control crop for the isotope dilution
technique. The growth cycle of dwarf sorghum is considerably longer than
the beans tested and the patterns of N uptake by both sorghum and wheat is
different from that of the beans. A non-nodulating bean is desperately
needed for quantification of nitrogen fixation by P. vulgaris.

Future programme

The research for the next year will include: (1) continued testing of
genotypes of common bean (Cigales and Sanabria); (2) measurements of
nitrogen fixation in advanced breeding lines (Pereira, Saito and
Pena-Cabriales); (3) testing of rhizobial strains in symbiosis with common
bean with enhanced fixation (Manrique); and (4) time course of nitrogen
fixation in selected cultivars (Longeri). In addition, each participant is
continuing the breeding work.

16



FROM OUR RKADERS

We invite scientists to send us copies of their papers where isotope
and nuclear methods are used - not only for our own information but for the
information of our readers.

1. Distribution of active roots in fruit trees
I. Pino, P. Baherle, L. Casas
V. Simposio Nacional de la Ciencia del Suelo, 1987

The determination of the distribution of radicular system in all types
of plants have been investigated due to the relation existing between this
parameter and the absorption of plant nutrients, water absorption, selection
of cultivars and soil management.

Different experiments have showed that the isotopic techniques with
utilization of 32P or 15N permit a quantification of the distribution of
active roots of perennial trees at a sane level of accuracy as annual
crops. This study was carried out using 32P labelled triple
superphosphate applied to different depths in the soil from 0 down to 60 cm
depth. Samples were analyzed for total P and 32P.

The results obtained in this study corresponded only to one stage of
the tree development, however, it is possible to see clearly that the
isotopic techniques allow a rapid, simple and efficient evaluation of active
root distribution both vertically and in the lateral direction.

2. Agronomic evaluation of phosphate rock with isotopic techniques
I. Pino, S. Orquiaga, U. Casas Simiente
"Sociedad Agronoaic6mica de Chile" Vol 58, No. 12, Enero-Junio

The utilization and development of the isotopic techniques have
allowed to evaluate the effectiveness of native phosphate sources. The
method of isotopic dilution was used with triple superphosphate 32P as
standard fertilizer.

The work was carried out in different field and greenhouse experiments
aiming at evaluation of the effectiveness of Bahia Inglesa rock phosphate in
different soils and different crops. Plant samples were analyzed for total
phosphorus and 32P.

The A-value was determined for the rock phosphate, the soil and for
the fertilizer added treatments. It was observed that the greater the P
retention capacity of the soils, the lesser the effectiveness of the rock

j phosphate. The concentrated rock phosphate showed a greater effectiveness
' than non-concentrated rock phosphate. New experiments have been initiated
'• to evaluate the residual effect of rock phosphate in different agricultural
k systems.

3. Influence of irrigation management practices on potato (Solanum
tuberosum) using nuclear techniques

• Marcalo Calvache
« Comision Ecuatoriana de Energia Atomica
| CP. 2517, Ecuador
j IAEA Technical Co-operation Project ECU/5/009

{ Different levels of available soil water throughout 80 cm deep
( plant-root zone at the time of irrigation were the main treatments
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considered. The highest level of available water was 35% expressed as the
volume fraction of soil water content over the rooting depth. A furrow
irrigation was used when the averaged water content decreased down to 30,
25, 20 and 15%, which actually Made up the four main irrigation treatments
L4, L3, L2 and LI, respectively. A complete randomized block design with 4
replicates was used. Soil water content in the 80 cm plant-root zone was
continuously monitored with a sub-surface neutron water gauge, and real
evapotranspiration was calculated using the mass balance approach.
Irrigation efficiency which is defined as increase of water storage relative
to actual irrigation water application showed a tendency to increase from 7%
at 30 DAP to 34% when the potato crop was fully developed. Limited coverage
of soil surface by the crop canopy at the early stages of crop development
caused an increase in evaporation losses of the applied water and thus a low
irrigation efficiency.

The highest potato yields, 29.7 and 24.3 tons/ha were obtained with
the irrigation treatments of frequent water application L4 and L3,
respectively whereas the less frequent water applications treatments, L2 and
LI, gave 18.4 and 15.5 tons/ha, respectively. Frequent irrigation
treatments showed higher crop water use efficiency: 62.34 and 68.34 kg/mm
for L4 and L3, respectively than less frequent water application treatments,
47.12 and 57.56 kg/mm for L2 and LI, respectively. It was also noted that
the treatments with the higher crop water use efficiency gave better quality
(tubers of 100 g or more) potato.

4. Dynamics of the process of phosphorus sorption in soils
Definition of indicators
T. Crisanto and P.P. Iturbe
Instituto de Recuros Naturales y Agrobiologyia, C.S.I.C.
Ap. 257.37071 Salamanca, Spain

The aim of the present work was to study the process of phosphorus
sorption in 25 soils from natural grassland in the province of Salamanca
(Spain) and the relationship between this process and the main
characteristics of the soils.

First experimental soil was characterized through: (a) assimilable
phosphorus (by resins and isotopic dilution); (b) the fraction of phosphorus
in the soil and study of the amount of labile phosphorus by 32P; (c) iron
and aluminium content, both exchange and in the form of oxides.

The kinetics of the processes of sorption and desorption were studied
with an external supply of the element, varying the concentration of the
solution and the time of contact.

In most of the soils studied, the most important parameter which
regulates the dynamics of phosphorus sorption was the contact time between
the soil and the solution. From the sorption curve as a function of time,
it may be inferred that absorption rate is high during the first 24 hr,
medium in the period between 1 and 7 days and very slow from 7 to 21 days.

The following were determined as sorption indicators: (a) the values
of phosphorus sorbed from a 0.8 x 10"3 M solution of phosphorus at 12
hours, 7 and 21 days, which corresponds to the three previously defined
phases of sorption; (b) the Bache index, and (c) the values of phosphorus
retained in the soil after being subjected to a sorption-desorption process.

The mentioned indicators show a simple but highly significant
correlation with the exchangeable aluminium extracted with ammonium acetate,
showing that this element is controlling the phosphorus sorption.
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SOME PAPERS HE HAVE NOTICED

1. Smith, J.L., Norton, J.M., Paul, E.A. 1989. Decomposition of 1 4C-
and 15N-labelled organisms in soil under anaerobic conditions.
Plant and Soil 116:115-118.

Carbon and nitrogen mineralized from soil under waterlogged conditions
•ay C O M from the soil aicrobial biomass pool and potentially could be used
for bioaaas estimations. 1*C and 15N labelled cells added to soil were
monitored Cor Jecoaposition under aerobic and anaerobic conditions. Under
aerobic conditions 12-42% cf the added organism C was mineralized and 1-30*
of the N. Under waterlogged conditions 13-33% of the C and 4-13% of the N
was mineralized. The mineralized organism C as a percent of the total C
evolved was consistent for both aerobic and anaerobic conditions, however
the nitrogen showed extreme variations.

2. Arredondo, R., Jerez, C.A. 1989. Specific dot-immunobinding assay for
detection and enumeration of Thiobacillus ferrooxidans. Appl. and
Environ. Hicrobiol. 55:2025-2029.

A specific and very sensitive dot-immunobinding assay for the
detection ar.J enumeration of the bioleaching microorganism Thiobacillus
ferrooxidans was developed. Nitrocellulose spotted with samples was
incubated with polyclonal antisera against whole T. ferrooxidans cells and
then in 125I-labelled protein A or 125i-iabelled goat antirabbit
immunoglobulin G; incubation was followed by autoradiography. Since a
minimum of 103 cells per dot could be detected, the method offers the
possibility of simultaneous processing of numerous samples in a short time
to monitor the levels of T. ferrooxidans in bioleaching operations.

3. Humphreys, E., Melhuish, F.M., Muirhead, W.A., White, H.J.G.,
Blackwell, J., Chalk, P.M. 1989. The growth and nitrogen economy of
rice under sprinkler and flood irrigation in South East Australia.
III. 15N Balance. Irrig. Sci. 10:281-292.

15N balances were compared in rice (Orysa sativa L., cv. Calrose)
grown under continuous flood (CF) or sprinkler irrigation. Two sprinkler
treatments with irrigation frequencies of once (S1W) and thrice (S3W) per
week were studied. Five atom % 15N-labelled urea (60 kj N ha'1) was
applied to microplots either 35 or 84 days after emergence (DAE). An
equivalent amount of unlabelled urea was applied at the other application
time, ao that each microplot received a total of 120 kg N ha"1 in an equal
split. There was no significant effect of irrigation treatment on recovery
of urea N by straw. Straw recovery from urea applied 36 DAE was almost half
that from an application 84 DAE, and time of urea application produced a
similar effect on recovery in grain. Total plant recovery of urea N applied
36 DAE was similar for all irrigation treatments (average 29%), but for urea
applied 84 DAE total plant recovery in CF (67%) was significantly higher
than in S1H (49%). Within all irrigation treatments, the loss from urea
applied 36 DAI was more than double the loss from urea applied 84 DAE.
Split application resulted in significantly increased plant recovery of
applied *5N, and this was largely associated with increased recovery in
the grain. Slightly more fertilizer N was immobilized in the soil with a
single application. The effect of application method on N loss was not
significant.
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INTERNATIONAL SIMPOSIOM OH THE USE OP STABLE ISOTOPES IN PLANT NOTRITIOH,
SOIL FERTILITY AMD ENVIRONMENTAL STUDIES

1-5 October 1990, IAEA Headquarters, Vienna, Austria
Topics to be included, and for which calls for papers are now made are:

New Methodologies and approaches
Evaluation of methods for Measuring biological nitrogen fixation
using i 5N fertilizer additions

- The N natural abundance Method-practicalities and possibilities
Special applications of 1 5N in BNF

- Stable isotopes in soil organic Matter studies
- N transformation in soils
- Ground water pollution by nitrogen

Plant nutrient uptake and use
Plant metabolism studies
Carbon flow in aquatic ecosysteas
13C/12C as a measure of water-use-efficiency
13C studies related to the efficiency of N-fixing systems, and C
balance in plants and ecosystem
&2 1 80 transport in soil and plant
Sulphur flows and transformations in agricultural/forestry
ecosystems
Stable isotopes in atmospheric phases
the use of stable S and N isotopes in the study of plant responses
to air pollution
Studies with other stable isotopes

The formal announcement gives More detail and
also details of how to apply.

If you wish to have an announcement please write immediately to:

G.D. Bowen
Soil Fertility, Irrigation and Crop Production Section
Joint FAO/IAEA Division of Nuclear Techniques in

Food and Agriculture, IAEA
P.O. Box 100, Wagramerstrasse 5
A-1400 Vienna, Austria

OR Telex: 1-12645; FAX - 234564

Important: Extended synopses of submitted papers must reach here by
March 5th 1990, so don't delay.

The proceedings will be published.
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TRAINING COURSE IN 1990

FAQ/IAEA Training Course on the use of isotopes and radiation techniques in
studies on soil-plant relationships with emphasis on soil water Management.

Next year's inter-regional training course will be held from 28 Hay to
4 July 1990 at the Agency's Laboratories, Seibersdorf (near Vienna),
Austria.

The objective of this training course is to train scientists from
developing Member States on the use of related nuclear techniques in
soil-plant relationships research. Baphasis will be placed on the use of
isotope and other related techniques to Monitor and improve the use of
water resources, particularly in arid and seai-arid areas for increased and
sustainable crop productivity.

Participants must have a university degree and should be specialized
in soil physics, irrigation science or in general, in the field of soil
water management. Preference will be given to those who are actively
involved in FAO/IAEA Co-ordinated Research and/or Technical Co-operation
Programmes on the above topics with particular reference to soil water
studies. They will be expected to have an active, personal involvement in
research as chief counterparts or members of a team.

Lectures are delivered in English and it is thus essential that
applicants should have no difficulty in following lectures and expressing
themselves in English.

The official announcement of the course has already been issued to the
relevant government authorities (in each country) in September 1989.
Nominations should be submitted in duplicate on the standard IAEA
nomination form for training courses. Completed forms must be endorsed by
and return through the official channels established (the Ministry of
Foreign Affairs, 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, P.O. Box 100,
A-1400 Vienna( Austria, not later than 28 February 1990. Nominations
received after that date or applications sent directly by individuals or by
private institutions cannot be considered.

For additional enquiries, please write to Dr. C. Kirda, Soil
Fertility, Irrigation and Crop Production Section, Joint FAO/IAEA Division
of Nuclear Techniques in Food and Agriculture, P.O. Box 100,
Wagramerstrasse S, A-1400 Vienna or Dr. F. Zapata, Head, Soil Science Unit,
Agency's Laboratories, A-2444 Seibersdorf, Austria.
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IAEA TSAR BOOK 1989 (STI/POB/832)

The yearbook provides descriptions of the IAEA's major programmes,
with articles on particular projects and areas of activity, together with
reports of particular current interest and general information about the
IAEA. The Yearbook presents the work of the IAEA in the context of
scientific, technical and economic developments worldwide.

Price: Australia Schillings 560.
For purchase orders and other enquiries, please write directly to:
Division of Publications, International Atomic Energy Agency, P.O. Box
100, Wagraaerstrasse 5, A-1400 Vienna, Austria.
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CONFERENCE

The Fourth Conference of the African Association for Biological
Nitrogen Fixation (AABNF) will be organized by the International Institute
of Tropical Agriculture (IITA) on September 25-29, 1990 on "Biological
Nitrogen Fixation and Sustainability of Tropical Agriculture". For
participation and additional enquiries write to: Mr. K. Hulongoy/
International Institute of Tropical Agriculture, Oyo Road, PMB 5320,
ibadan, Nigeria.

Notes from readers for consideration for the next issue of the Soils
Newsletter should reach us by June 1, 1990.

Finally from all of us to you all, very best wishes for a happy,
fruiful and stimulating year in 1990.
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