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Improvement of indigenous grape cultivars by mutation breeding (for details please refer to TC Project 
Highlights – TUR/5/023)  

To Our Readers 
A major milestone for our subprogramme will be the upcoming International Symposium 
on Induced Mutations in Plants, which will be held 12-15 August 2008 in Vienna, Aus-
tria. This will be the eighth in the Joint FAO/IAEA Programme’s Symposium series 
dedicated exclusively to harnessing and disseminating information on current trends in 
induced mutagenesis in plants, the first of which was held in 1969 and the most recent in 
1995. These previous symposia dealt with themes relating to the development of efficient 
protocols for induced mutagenesis and their role in the enhancement of quality traits, as 
well as resistance to biotic and abiotic stresses in crops and the integration of in vitro and 
molecular genetic techniques in mutation induction. 
Topics which to be addressed at this symposium will be: 
� Molecular genetics and biology of physical, chemical and transposon-induced 

mutagenesis; 
� New mutation techniques, e.g. ion beam implantation, and their integration with 

other molecular and biotechnological techniques; 
� Induced mutations in crop breeding programmes; 
� Mutation induction for gene discovery and functional genomics, including tar-

geting induced local lesions in genomes (TILLING) and other reverse genetic 
strategies; 
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� Mutational analysis of important crop characters 
(tolerance to abiotic stresses, resistance to dis-
eases and insects, quality and nutritional charac-
ters, etc.); 

� Socio-economic impact of widespread mutant va-
rieties. 

It is envisaged that this symposium will not only attract 
eminent basic research scientists but also active plant 
breeders from all over the world. Therefore, the sympo-
sium will at once provide the platform for the exposition 
and rigorous discourse on current research and technol-
ogy development in this field and establish linkages 
among scientists in order to develop knowledge-based 
breeding strategies and mechanisms for sharing informa-
tion and resources. It will also be a venue for project 
managers of international and national organizations, as 
well as multinational and private companies engaged in 
plant breeding activities, to gain insights into the applica-
tions of, and current trends in, mutation techniques. 
Already more than 600 on-line inscriptions from 90 
Member States (12 national and international institutions) 
confirm the high interest in this event. We have received 
proposals for some 108 oral presentation and more than 
300 posters, and we expect interesting discussions and 
many fruitful collaborations to come of this symposium. 
Registration for participation in this important event may 
still be made through the Scientific Secretary, Dr. Qin-
gyao SHU (mailto:q.shu@iaea.org) and the Conference 
Services Section team (mailto:k.morrison@iaea.org), 
who will forward you the necessary information. 
In other news, we are currently supporting the develop-
ment of 39 new national, regional and interregional tech-
nical cooperation projects for the new triennium 2009-
2011 of TC. This new batch of exciting new proposals 

from Member State reflect your concerns regarding food 
security, quality and nutrition, but also the growing de-
mands for assistance in  mitigating the effects of harsh 
environments, climate change and variability, and also 
the interest in non-classical breeding targets such as 
breeding for pharmaceutically active components and for 
biofuels. The growing food prices lately, fostering nu-
merous bloody food riots urge us all to do our best to find 
ways for thwarting food insecurity. Our contribution will 
be to enhance crop adaptability and biomass productivity. 
In fact competition for resources (soil, water, financial, 
human) between the 7Fs (concept from Prof. ‘Pat’ 
Heslop-Harison) – Food, Feed, Fuel (Bioenergy), Fibre 
(including timber, chemicals such as biodegradable plas-
tics), Flowers (ornamentals, horticulture), Fun (including 
playing fields, landscaping, recreational areas, lakes, en-
vironment), Pharmaceuticals (pharming, neutraceuticals) 
- might be seen as the major ‘Gordian Knot’ to be cut in 
the near future, under the menace of climate change and 
variability, increasing energy and calorie demand. 
This year 2008 has been particularly challenging year for 
the Joint FAO/IAEA Programme (NAFA/AGE) on the 
institutional level as FAO moves toward reform and re-
sponding to its Independent External Evaluation. More 
than ever we need your support as this year progresses, 
and we are grateful to know that you support our work. 
Please allow me here to thank all of you who have con-
sistently offered their support. ‘A friend in need, is a 
friend indeed.’ 
 

Pierre J.L. Lagoda 
Head, 

Plant Breeding and Genetics Section 
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2 Retired in February 2008 
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Forthcoming Events 
IAEA/RER Regional Training Course on 
PCR Based Molecular Marker Systems, 
RER/5/013, Katowice, Poland, 30 June–11 
July 2008 
Technical Officers: Y. Lokko and Q.Y. Shu 
Under the regional TC project RER/5/013, ‘Evaluation of 
Natural and Mutant Genetic Diversity in Cereals Using 
Nuclear and Molecular Techniques’, a training course on 
methods PCR Based Molecular Marker Systems would 
be organized by the International Atomic Energy Agency 
(IAEA) in cooperation with the Government of Poland 
through the University of Silesia, Department of Genet-
ics. 
The objective of the course is to provide participants with 
theoretical and practical aspects of various molecular 
markers techniques, methods of their generation and ap-
plication to breeding and genetics of cereals 
Third Research Coordination Meeting on 
Molecular Tools for Quality Improvement 
in Vegetatively Propagated Crops includ-
ing Banana and Cassava, Vienna, Austria, 
11–16 August 2008 
Technical Officer: C. Mba 
Eighteen scientists will participate in this meeting. They 
are made up of 12 Research Contract holders from Bang-
ladesh, Brazil, China, Cuba, Ghana, India, Indonesia, 
Kenya, Mexico, Nigeria and the Philippines; five Re-
search Agreement holders from the Czech Republic, the 
United Kingdom and two CGIAR centres – the Interna-
tional Centre for Tropical Agriculture (CIAT), Cali, Co-
lombia and the International Network for the Improve-
ment of Banana and Plantains (INIBAP) Bioversity In-
ternational, Montpellier; and the Scientific Secretary 
from the Joint FAO/IAEA Programme. 
The CRP, commenced in 2005 and foreseen to last for 
five years, aims at deploying molecular resources and 
information on the genetic make up of banana and cas-
sava (e.g., genomics tools) in concert with induced 
mutagenesis in the service of efforts to produce improved 
varieties of both crops. Also, the collaborative efforts of 
the participants is being directed at the development of 
exhaustively characterized populations, including those 
of induced mutants, structured for the discovery of genes 
influencing traits of interest. To date, significant progress 
had been made in participants’ activities relating to the 
development and harnessing of molecular tools for using 
induced mutations to enhance quality traits in both crops 
and this RCM meeting will provide the platform for re-

viewing the status of implementation of agreed upon 
work plans, making adjustments and deciding on the di-
rection for the last phase of the project in the face of cur-
rent trends relevant to the endeavours.  
Fourth Research Coordination Meeting on 
Physical Mapping Technologies for the 
Identification and Characterization of 
Mutated Genes Contributing to Crop 
Quality, Vienna, Austria, 11–15 August 
2008 
Technical Officer: Y. Lokko 
Eleven Scientists from Argentina, Bulgaria, China, Czech 
Republic, Germany, Iceland, Pakistan, Poland, United 
Kingdom, United States of America and Vietnam, work-
ing on this Coordinated Research Project (CRP) will be 
meeting in Vienna, for the final Research Coordination 
Meeting (RCM). They will review the progress made 
during the five years of this project. The meeting will be 
held in conjunction with the International Symposium on 
Induced Mutations in Plants, from 12-15 August.  
The CRP addresses issues related to the use of advanced 
molecular and mutation technologies in crop improve-
ment, and aims to accelerate the improvement of quality 
traits through the use of physical mapping and comple-
mentary genomic technologies for the characterization of 
natural diversity and induced mutants.  
In the course of its activities, significant results have been 
generated by participants including, advanced mutant 
lines of sweet pepper, cotton, rice and rapeseed, as well 
as fine-mapping of quality traits in rice and rye.  
Third Research Coordination Meeting on 
Identification and Pyramiding of Mutated 
Genes: Novel Approaches for Improving 
Crop Tolerance to Salinity and Drought, 
Vienna, Austria, 11–16 August 2008 
Technical Officer: M. Spencer 
Twenty scientists from Bulgaria, China, Cuba, Egypt, 
Ghana, India, Indonesia, Israel, Italy, Pakistan, Thailand, 
Tunisia, Turkey, United States of America, Vietnam and 
an international organization, International Rice Research 
Institute (IRRI), Manila, Philippines, will attend this 
meeting. They have been working for two years on iden-
tifying and selecting promising mutant lines through in-
duced mutation and in vitro techniques to address toler-
ance to drought and/or salinity. Several advanced mutant 
lines (M4 to M7) of different crops, including Soybean, 
Rice, Chickpea, Wheat, and Arabidopsis are being tested
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and characterized for tolerance to drought and/or salinity. 
Several molecular markers and genomic regions associ-
ated with salinity and/or drought tolerance were also 
identified. 
International Symposium on Induced Mu-
tations in Plants (ISIMP), Vienna, Austria, 
12–15 2008 
Technical Officer: Q.Y. Shu 
This forthcoming international meeting has received 
great enthusiasm from the plant research community. 
More than 600 researchers have already registered on-
line or were nominated by their national authorities. A 
provisional programme, which includes more than 100 
oral and about 300 poster presentations, is already on the 
symposium’s website:  
http://www-
pub.iaea.org/MTCD/Meetings/Announcements.asp?Conf
ID=167.  
We are looking forward to a fruitful scientific gathering. 
Consultants Meeting on Plant DNA Dam-
age, Repair and Mutagenesis, Vienna, 
Austria, 12–16 August 2008 
Technical Officer: Q.Y. Shu 
This meeting will be organized in conjunction with the 
ISIMP. All invited consultants will give an oral presenta-
tion in the session of Plant mutagenesis – DNA damage, 
repair and genome stability. Although induced mutations 
have been widely used in crop breeding and basic re-
search including mutational analysis of important bio-
logical systems, the fundamentals that lead to mutations 
remain largely unknown in plants. Understanding of the 
biological control of the process of DNA damage, repair 
and mutagenesis is not only scientifically important, but 
also vital for manipulation of mutation induction using 
recently emerging molecular tools. The rapid progress in 

functional genomics has provided unprecedented oppor-
tunities to study the genes and the mechanisms underpin-
ning the response of plant genomes’ repair mechanism to 
physical and chemical mutagens. Through this consult-
ants meeting, a coordinated research project proposal will 
be developed with a clear framework of overall and spe-
cific objectives, the research strategy and scope, and ex-
pected outputs. 
IAEA/RCA Regional Training Course on 
Mutation Breeding Approaches to Im-
proving Salinity, Drought and Heat Stress 
Tolerance, RAS/5/045, Beijing China, 13–
22 October 2008 
Technical Officer: Q.Y. Shu 
The regional training course will be organized by Interna-
tional Atomic Energy Agency (IAEA) in cooperation with 
the Government of China through the Institute of Crop 
Science, Chinese Academy of Agricultural Sciences, Bei-
jing. The training course is open to breeders, geneticists 
from RCA Member States in Asia and Pacific Region 
working on crop improvement and mutant characteriza-
tion in each participating country. They are the national 
team members of the IAEA/RCA regional technical co-
operation project RAS5/045 ‘Improvement of Crop Qual-
ity and Stress Tolerance for Sustainable Crop Production 
Using Mutation Techniques and Biotechnology’.  
The objective of this training course is to provide 
young scientists involved in the Project with ad-
vanced knowledge and skills related to mutation 
breeding for improving tolerance to salinity, drought 
and heat stress in crop plants, and with methodolo-
gies and protocols for the evaluation of crop toler-
ance to these abiotic stresses. The training course 
will include lectures, practical exercises, on site vis-
its and group discussions. 

Past Events
Regional Training Course (RTC) on Basic 
Molecular Markers and Data Analysis, 
RAF/5/056, Thiès, Senegal, 7–18 April 
2008 
Technical Officer: M. Spencer 
The two-week RTC was opened in Thiès, by several high 
ranking officials from the Government of Senegal: Prof. 
Christian Sina Diatta, Minister of Biofuel, Renewable 
Energies, and Scientific Research of Senegal; Prof. Syl-
vie Gassama, AFRA National Project Coordinator for 
Senegal; Prof. Khaled Masmoudi, Université de Sfax, 
Tunisia, assigned by the IAEA as lecturer; Dr. Dogo 
Seck, Director of CERAAS (Centre de recherche sur 

l’amélioration de l’adaptation à la sécheresse) the training 
course venue; and Dr. Abdoulaye Dieng, Director of 
UFR-SADR, Thiès.  
Prof. Sylvie Gassama, the AFRA National Project Coor-
dinator, gave a brief summary of AFRA project strategies 
and objectives. She encouraged the participants to con-
tinue to maintain close collaboration amongst them and 
also with their respective national coordinators. This 
would help to strengthen the position of AFRA and IAEA 
as invaluable partners for the development of all Member 
States in Africa.  
Prof. Christian Sina Diatta, stressed the impact of bio-
technologies including nuclear techniques in the struggle 
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of African countries to meet the Millennium Goals by 
2015. He suggested the participants to gain the skills that 
Africa still lacks in order to face efficiently the global 
competition.  
The training course was then officially opened and Prof. 
Diatta invited the Senegalese hosts to once again show-
case the Senegalese ‘Teranga’ to ensure a successful 
meeting and an enjoyable stay in the country for all the 
guests. 
In the past decade the IAEA, through the RAF-AFRA se-
ries of TC projects has participated in valuable capacity 
building in the regional Member States. Under RAF/5/056, 
following the last coordination meeting in Mauritius in 
2007, it was noted that most participating countries have 
functional plant tissue culture laboratories and are conduct-
ing in vitro mutation induction associated with plant micro-
propagation programmes in order to stabilise and increase 
the number of new and improved mutant lines. In several 
countries, where mutant varieties have been released or are 
in the process of being released, they need proper charac-
terization. This training course on ‘Basic molecular mark-
ers application and data analysis’ would provide all par-
ticipants with the knowledge and skills required to initiate 
adequate molecular characterization research programmes 
under RAF/5/056.  
The training course included lectures and hands-on ex-
periments on two main aspects: 
• Basic knowledge of the genomic DNA and its func-

tion in the plant cell as it relates to crop breeding 
• Analysis of molecular marker data for a correct in-

terpretation of the results in mutation induction 
and/or introgression breeding programmes.  

The expected outputs are: 
• Update the knowledge of molecular marker tech-

nologies, especially the use of selected molecular 
markers techniques depending on the crops, objec-
tive of the programmes, and the financial situation of 
their home countries 

• Increased knowledge and skills to apply computer 
statistical data analysis techniques. 

Efficiency enhancing bio-/molecular techniques such as 
in vitro culture and molecular markers, associated to mu-
tation induction in crop improvement programmes can 
assist with plant multiplication, improvement and selec-
tion with unprecedented accuracy and speed. It appears 
that the choice of molecular techniques for instance de-
pends upon: 
• A thorough discussion regarding the various tech-

nologies and their appropriateness to the specific 
project and its specific goals 

• The comparison of the molecular technologies with 
existing conventional methods in  the specific crop 
given the realities of life in developing countries 

• The relative costs (e.g., financial, social, and politi-
cal) of molecular techniques vs. the relative benefits 
(e.g., productivity and food security). 

The 24 participants came from Algeria, Burkina Faso, 
Democratic Republic of Congo, Cameroon, Egypt, 
Ghana, Kenya, Madagascar, Mauritius, Niger, Uganda, 
Sierra Leone, Senegal, Sudan, Tunisia, Zambia, and 
Zimbabwe. 
The first week of the course, including lectures and prac-
ticals, was devoted to: Application of molecular biology 
tools for the analysis of genetic variability in a breeding 
population including mutation derived lines. The lectures 
and practical experiments were conducted by Prof. 
Khaled Masmoudi, Biotechnology Center - Université of 
SFAX, Tunisia; Dr. Khadidiatou Ndir, University of 
Thiès, Senegal; and Dr. Ndiaga Cissé, ISRA CNRA, 
Bambey, Senegal. 
The agenda of the second week was lectures and practical 
exercises on: Data analysis – proper data interpretation 
generated by the breeding programmes and/or molecular 
characterisation experiments. The main lecturer was Prof. 
Juan Fernando Fernandez-Manjares (University of Paris 
Sud) assisted by Ms. Yaye Couna Sylla, (IT staff 
CERAAS), Dr. Mame Codou Gueye du CERAAS, Dr. 
Mansour Thiao de l’IRD/UCAD, and Mr. Mbaye Ndoye 
Sall, CERAAS.  
The enthusiastic involvement of the participants was fully 
satisfactory and the training was concluded by handing 
out certificates by Dr. Abdoulaye Dieng, Director of 
UFR-SADR, Thiès.  
 
 
 
 
 
 
 
 
IAEA/RER Regional Training Course on 
Methodology in Drought Tolerance Re-
search, RER/5/013, Aleppo, Syrian Arab 
Republic, 20 April–2 May 2008 
Technical Officers: Y. Lokko and Q.Y. Shu 
Cereals are the most important grain crops in South-
Eastern Europe; their production is greatly affected by 
various biotic and abiotic stresses, particularly drought. 
New varieties with enhanced tolerance to drought stress 
are in high demand to ameliorate cereal production in the 
affected areas; however, due to the complex nature of 
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drought stress and its effect on various physiological ac-
tivities of plants, development of drought tolerance has 
been hampered by the lack of necessary knowledge of 
biological control as well as of methods and techniques 
that can be efficiently used in breeding programmes in 
developing countries. Under the regional TC project 
REP5/013 ‘Evaluation of Natural and Mutant Genetic 
Diversity in Cereals Using Nuclear and Molecular Tech-
niques’, a training course on methods in drought toler-
ance research was organized by the IAEA in cooperation 
with the International Centre for Agricultural Research in 
Dry Areas (ICARDA). The objective of the course was to 
provide up-to-date knowledge of the genetics and physi-
ology of plant drought tolerance; methods, techniques 
and skills to assess agronomic and physiological traits 
related to drought tolerance and their use in breeding for 
drought tolerance; and expertise and know-how of design 
and management of breeding programmes for drought 
tolerance in cereals. Nine IAEA-supported trainees from 
Bulgaria, Georgia, Macedonia, Poland, Romania, 
Ukraine Serbia and Uzbekistan, and two local research 
scientists took part in the 10-day course which included 
lectures, practical field and laboratory demonstrations. 
The course which included hands-on laboratory and field 
demonstrations featured lectures on a range of topic in-
cluding Participatory Breeding; Use of Triticum wild 
relatives, stress physiology and molecular markers to 
breeding for drought tolerance in durum wheat; Using 
synthetic hexaploid to breed for increased yield potential 
under drought in wheat; Breeding for drought in wheat. 
Others were on Techniques for screening drought toler-
ance ;Monitoring Soil Moisture and Wheat Yield under 
Dry Conditions Using a Wireless Sensor Network; Use of 
Infra-red Thermography for Measuring Water Deficit 
Stress in Wheat; In vitro screening approached for 
drought screening; and Breeding for drought tolerance in 
Chickpea; Breeding for drought tolerance in Food leg-
umes. 
 
 
 
 
 
 
 
 
 
 
 

Consultants Meeting on Integrated Ap-
proach to Develop Sustainable Agriculture 
in Senegal, SEN/5/030, Vienna, Austria, 
22–25 April 2008 
Technical Officer: M. Spencer 
Mr. Mokdad Maksoudi, Department of Technical Coop-
eration (TC), IAEA, highlighted the objective of the 
meeting: To develop the work plan of the project and to 
initiate implementation of activities scheduled for 2008, 
within the allotted budget. Mr. Marius Putineanu, Project 
Management Officer (PMO), TC project SEN/5/030 as-
sured the continued assistance to Senegal in reaching 
their economic development, Millennium Goals by 2015. 
The Technical Officer highlighted the FAO/IAEA Joint 
Division activities in crop improvement through induced 
mutations. Mr. Gerd Dercon presented activities in Soil 
and Water Management and Crop Nutrition Section and 
mainly focused on integrated nutrient management under 
drought conditions. 
Mr. Ibrahim Ndoye and Mr. Tahir Diop (Université 
Cheikh Anta Diop de Dakar/ISRA/IRD) and their respec-
tive research programmes made presentations on cowpea 
and nitrogen fixation for the improved crop nutrition and 
the use of Mycorrhiza for maximizing mobilization of 
phosphorus for crops in poor soil conditions.  
The meeting also conducted a SWOT analysis of the TC 
project SEN/5/030 in order to identify the constraints and 
consider the solutions to allow a full development of the 
TC project. The following activity was to conduct a thor-
ough review and to update the current project work plan, 
which has not yet seen much implementation to date.  
A visit to IAEA laboratories (Plant Breeding and Soil 
Science Units) was organized for the visitors to see dif-
ferent laboratories (irradiation facilities, in vitro and mo-
lecular markers techniques). The laboratory tour and 
presentations was organized by Mr. Chikelu Mba, Head, 
Plant Breeding Unit, and Mr. Gudni Hardarson, Head, 
Soil Science Unit. 
The Log frame matrix was revised for scheduling plan of 
action and inputs for project implementation. 
National Training Course on Application 
of Biotechnology in Plant Breeding - Fo-
cusing on Rice, VIE/5/015, Ho Chi Minh 
City, Vietnam, 19–25 May 2008 
Technical Officer: Q.Y. Shu 
The training course was held in the Institute of Agricul-
tural Sciences for Southern Vietnam (IAS), Ho Chi  
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Minh City, 19 to 25 May 2008. Twenty-six participants 
from 18 research institutes, universities and seed compa-
nies from all over Vietnam attended this course. The 
training course covered topics such as rice breeding, mu-
tation induction, molecular markers and their application 
in rice breeding and mutant characterization. Several case 
studies were provided by the two IAEA experts (Drs. 
Shihua CHENG and Jieyun ZHUANG, China National 
Rice Research Institute, Hangzhou, China), and local sci-
entists, including Drs. Bui Chi Buu and Do Khac Thinh 
(Institute of Agricultural Sciences for Southern Vietnam). 
The training course was jointly supported by IAEA, IAS 
and Vietnam Atomic Energy Commission (VAEC), with 
donations from private companies. 
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Status of Coordinated Research Projects
NEW CRP – Enhancing the Efficiency of 
Induced Mutagenesis through an Inte-
grated Biotechnology Pipeline 
Technical Officers: C. Mba and B. Till 
A programmatic strategy aimed at supporting the capac-
ity of the Unit to network on thematic areas impacting 
directly on its ability to deliver solutions tailored to the 
needs of Member States has resulted in the development 
of a new CRP aimed at driving innovations. The sub-
Programme is in the process of empanelling the CRP, 
‘Enhancing the Efficiency of Induced Mutagenesis 
through an Integrated Biotechnology Pipeline’. The justi-
fication for the CRP, the expected outputs and the im-
plementation mechanism are summarized in the excerpt 
from the project document below: 
A combination of the imminent threats posed by global 
climate change and the challenges engendered by the ever 
more sophisticated demands for specific niche agricul-
tural products dictate the imperative of ‘designing’ new 
crop varieties. These novel crop types must be adaptable 
to extreme and unusual weather conditions; be efficient 
users of nutrients; while on the other hand also meet the 
requirements for enhanced nutritional quality and possess 
those traits that confer added-value. A combination of 
these characteristics will attract premium prices and 
hence enhanced livelihoods for farmers. On account of 
these, current research in plant sciences is characterised 
by a sharp resurgence in the use of induced mutagenesis 
both for the upstream application of crop improvement 
and in the more basic work of discovery and elucidation 
of gene functions. This reflects the recognition of induced 
mutagenesis, especially through ionizing irradiation, as a 
safe-to-use, environmentally-friendly tool whose end re-
sults are devoid of controversies associated with compa-
rable technologies. Induced mutagenesis effects subtle 
changes to the genetic make up (genome) of an individual 
while leaving the rest of the genome largely intact, mak-
ing it a method of choice for introducing changes to oth-
erwise elegant crop types. The downside of this resur-
gence has been the obvious lack of a commensurate im-
provement in the efficiency of delivery levels of the 
processes involved. This CRP proposes to address this 
through the assemblage, adaptation and interlacing of 
novel cellular and molecular biology techniques to 
achieve a seamless dovetailing of validated processes into 
a modular pipeline. Cellular and molecular biology tech-
niques will address the bottlenecks imposed by the need 
to rapidly generate large mutant populations of suitable 
genetic backgrounds (homozygous for the mutation 
events, and devoid of chimeras); and by facilitating the 
direct querying of target genes for changes obviate the 
need for field trialling of large populations. Additionally, 

robust; cheap and easy to use analytical methods will be 
‘hooked’ up to these novel methods to enhance efficiency 
of the delivery processes. The main outputs will be guide-
lines on how to integrate above suite of techniques into a 
seamless induced mutagenesis process. These will be 
based on selected crops of relevance to Agency’s man-
dates and with differing biological systems and produc-
tion constraints. With appropriate analytical tools that 
will be developed, estimation of unintended mutation 
events (that may be deleterious) will form part of the ho-
listic package to accompany induced mutants as they are 
delivered to plant breeders for integration into crop im-
provement programmes. 
Applications for participation in the CRP are currently 
being received and it is expected that the first RCM will 
be held later in the year. Information relating to modali-
ties for applying for participation in this CRP and general 
information relating to the IAEA’s CRP mechanism can 
be found at http://www-crp.iaea.org/.  
Physical Mapping Technologies for the 
Identification and Characterization of 
Mutated Genes Contributing to Crop 
Quality 
Technical Officer: Y. Lokko 
This CRP was initiated in 2002. The first RCM was held 
in Vienna, Austria, 31 March–9 April 2003. The second 
RCM was held in Reykjavik, Iceland, 22–26 August 
2005. The third RCM took place in Cordoba, Argentina, 
19–23 March 2007.  
The fourth and final RCM is planned to be held in Vi-
enna, Austria, 11–15 August 2008 in conjunction with 
the International Symposium on Induced Mutations in 
Plants (ISIMP). 
Effects of Mutagenic Agents on the DNA 
Sequence in Plants 
Technical Officer: P.J.L. Lagoda 
This CRP was initiated in 2003. The first RCM was held 
in Vienna, Austria, 1–5 March 2004. The second RCM 
was held in Seoul, Republic of Korea, 14–18 November 
2005. The third RCM took place in Stellenbosch, South 
Africa, 24–28 September 2007. This CRP will be com-
pleted at the end of 2008. 
Pyramiding of Mutated Genes Contribut-
ing to Crop Quality and Resistance to 
Stress Affecting Quality 
Technical Officer: Q.Y. Shu 
This CRP was initiated in 2004. The first RCM was held 
in Vienna, Austria, 13–17 September 2004. The second 
RCM was held in Nanjing, China, 10–14 April 2006. The 
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third RCM took place in South Perth, Australia, 15–19 
October 2007. 
The project deals several crop plant species, including 
some of the major staples (rice, barley, wheat), cotton, 
potato, and other less well-studied ‘orphan’ crops (okra 
and groundnut). The targeted traits represent a wide range 
such as yield and quality characters, as well as biotic and 
abiotic stresses that have an impact on crop quality. Good 
progress has been achieved in all of the target crops. Mu-
tants and advanced breeding lines derived from mutants 
have been produced for most species under study. In 
some cases, where mutants are not available (e.g., po-
tato), the natural diversity of the crop is being used to 
exploit naturally occurring variability. Mapping popula-
tions have been established for the genetic analysis of 
mutant phenotypes, and significant progress has been 
made in accurate localization of genes and QTLs for tar-
get traits. Moreover, there is a substantial development of 
other germplasm for breeding and further genetic analysis 
(e.g., NILs, RILs, advanced backcross lines, intogression 
lines). A wide range of marker technologies (RAPD, 
AFLP, ISSR, SSR, SNP, MFLP, isozyme) are being used 
by the participants to tag and pyramid mutant genes. En-
couragingly, there has been progress in the use of multi-
plex marker technologies (e.g., multiplex SSR), espe-
cially in wheat and barley. There are plans to move to-
wards more advanced methodologies (e.g., eQTL, 
cDNA-AFLP, microarrays, and high-throughput SNP-
based markers) in the near future. Some groups (e.g., 
rice) are making good use of the available genome se-
quence data, and such resources should prove useful for 
targeted marker development. Other groups are employ-
ing candidate gene approaches in attempts to isolate 
genes corresponding to target traits. Many publications 
have been generated from the participants of this CRP. 
Several new varieties derived from mutant lines will be 
available by the end of the project. Moreover, the project 
should produce many molecular and biochemical markers 
for use in plant breeding programmes. The project has 
made significant progress in pyramiding multiple genes 
(including mutated genes) and QTLs using molecular 
marker technologies. 

Identification and Pyramiding of Mutated 
Genes: Novel Approaches for Improving 
Crop Tolerance to Salinity and Drought 
Technical Officer: M. Spencer 
This CRP was initiated in 2004. The first RCM was held 
in Vienna, Austria, 14–18 March 2005. The second RCM 
was held in Accra, Ghana, 6–10 November 2006. 
The third RCM is planned to take place in Vienna, Aus-
tria, 11–16 August 2008 in conjunction with the Interna-
tional Symposium on Induced Mutations in Plants (IS-
IMP).  
Molecular Tools for Quality Improvement 
in Vegetatively Propagated Crops Includ-
ing Banana and Cassava  
Technical Officer: C. Mba 
This CRP was initiated in 2004. The first RCM was held 
in Vienna, Austria, 18–22 July 2005. The second RCM 
took place in Thiruvananthapuram, Kerala, India, 5–9 
February 2007. 
The third RCM is planned to take place in Vienna, Aus-
tria, 11–16 August 2008 in conjunction with the Interna-
tional Symposium on Induced Mutations in Plants (IS-
IMP). 
For more information, see ‘Forthcoming Events’. 
Assessment of Nutrient Uptake from Bio-
fortified Crops in Populations from De-
veloping Countries 
Technical Officers: T.P. Trinidad and P.J.L. Lagoda 
This CRP was initiated in 2005. The first RCM was held 
in Vienna, Austria, 17–19 May 2006. 
The second and last RCM will take place in Vienna, Aus-
tria, 12–15 August 2008 in conjunction with the Interna-
tional Symposium on Induced Mutations in Plants (IS-
IMP).  
 
IAEA Coordinated Research Activities Web Site: 
http://www-crp.iaea.org/html/forms.html 
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Technical Cooperation Projects 
Active Projects 

Project Number Title and Objective(s) Technical Officer 
AFG/5/003 Sustainable Increase in Crop Production in Afghanistan 

Objectives: To increase the productivity and production of crops 
through the development of improved nitrogen fertilizer and water man-
agement practices using nuclear and supportive biotechnologies. Phase I 
(2007-2008) will aim at refurbishing the national soil fertility laboratory 
and developing national capacities to provide fertilizer recommenda-
tions. In phase II (2009-2010), the laboratory will be upgraded and staff 
will be trained to conduct experimental work using nuclear techniques 
for improving water and nitrogen fertilizer management for wheat in tar-
get areas; recommendations on these will be formulated and dissemi-
nated to the farmers. In phase III (2011-2012), plant breeding pro-
grammes initiated in phases I-II will be developed on the basis of inte-
grated soil-water-plant approaches using nuclear and supportive bio-
technologies. 

P.J.L. Lagoda in col-
laboration with Soil and 
Water Management 
Section 

ALG/5/023 Protection of Date Palm Trees Against Bayoud Disease 
Objectives: Rehabilitation and development of date palm oasis using 
mutation induction in Algeria. 

P.J.L. Lagoda 

ALG/5/024 Improvement of Cereals for Tolerance to Drought and Resistance to 
Disease 
Objectives: To increase the cereal production (wheat and barley) by in-
troducing at the farmer's level new high yield varieties tolerant to biotic 
and abiotic stresses. 

P.J.L. Lagoda 

ANG/5/006 Improvement of Food Crops Through Mutation Breeding and Biotech-
nology 
Objectives: To establish a national capacity to develop crop varieties 
with increased vitamin and mineral content and improved yield, quality, 
disease resistance and stress tolerance. 

M. Spencer 

BGD/5/026 Increasing Agricultural Production in the Coastal Area through Im-
proved Crop, Water and Soil Management 
Objectives: To increase agricultural production in coastal areas through 
integrated and efficient management of crop, water, soil and land re-
sources. 

Q.Y. Shu 

BOT/5/003 Mutational Improvement of Groundnut Varieties 
Objectives: Development of high yielding groundnut mutant varieties 
with high tolerance to abiotic stress. 

Q.Y. Shu 

CAF/5/003 Development of New Varieties of Cassava Through Mutation Breeding 
and Biotechnology Techniques 
Objectives: To develop manioc varieties with resistance to the African 
Cassava Mosaic Virus (ACMV) through mutation breeding and biotech-
nology techniques. 
 
 
 
 
 

M. Spencer 
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Project Number Title and Objective(s) Technical Officer 
CPR/5/017 Construction of Radiation-Induced Mutant Libraries and Function 

Analysis of Mutated Genes in Crop Plants 
Objectives: To establish large-scale screening of induced mutations us-
ing molecular high-throughput techniques for mutant germplasm charac-
terization and construct-induced mutant libraries for new variety devel-
opment, genomics, proteomics and mutational analysis of gene networks 
in order to increase the efficiency of nuclear irradiation-induced muta-
tion breeding of major crops (especially rice and wheat) in China. 

P.J.L. Lagoda 

COS/5/027 Generation of Promising Strains of Beans Through Induced Mutations 
in Calluses and Seeds to Increase Competitiveness 
Objectives: To contribute to an increase in the competitiveness and pro-
ductivity of beans by strengthening the National Programmes for Bean 
Improvement. 

M. Spencer 

ECU/5/023 Inducing Mutations in Agriculture with the Aid of Radiation 
Objectives: To improve varieties of maize, potato and barley using 
mutagenic techniques leading to an increase in the productivity of these 
subsistence crops. 

M. Spencer/P.J.L. 
Lagoda 

ERI/5/004 Improving Crop Productivity and Combating Desertification 
Objectives: To improve and sustain crop productivity through the devel-
opment of efficient breeding, water and fertilizer management practices 
in arid and semi- arid areas in the eastern and western lowlands of the 
country. 

P.J.L. Lagoda in col-
laboration with Soil and 
Water Management 
Section 

GHA/5/032 Enhancing Production and Use of Cassava 
Objectives: To develop cassava varieties with high-quality starch, toler-
ance to African Cassava Mosaic Virus (ACMV), and excellent cooking 
quality; and to develop soil and nutrient management strategies in the 
sustainable production of cassava. 

M. Spencer/Y. Lokko 

INS/5/031 Mutation Breeding of Horticultural Crops 
Objectives: To develop commercially viable induced mutant varieties of 
horticultural crops such as cut flowers, garlic, and citrus by gamma irra-
diation; to increase farmers’ income by growing better quality mutant 
varieties; and to create more employment opportunities. 

M. Spencer 

INS/5/035 Application of Nuclear Techniques for Screening and Improving Cash 
Crop Plants in Coastal Saline Lands 
Objectives: To improve crop productivity for sustainable agricultural 
development in coastal areas through crop genetic improvement and de-
velopment of soil, water and nutrient management practices. 

Q.Y. Shu  

IRQ/5/015 Induction of Mutations in Crops Through In Vitro Culture 
Objectives: To develop mutants of crops with high yield and tolerance 
to salinity, drought and heat, using in-vitro techniques. 

P.J.L. Lagoda 

IRQ/5/017 Optimization of Land Productivity Through the Application of Nuclear 
Techniques and Combined Technologies 
Objectives: To improve use and efficiency of water and fertilizer and to 
establish criteria for optimum fertilizer dose and water salinity for sus-
tainable crop production followed by an effective plant breeding pro-
gramme for new cultivars and improved plant resistance techniques. 
 
 
 

P.J.L. Lagoda 
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Project Number Title and Objective(s) Technical Officer 
JAM/5/010 Plant Breeding and Diagnostics Technologies 

Objectives: To enhance capacities in crop improvement in Jamaica so as 
to increase food production using induced mutations and related bio-
technologies. 

Y. Lokko 

MAR/5/018 Improvement of Banana and Tomato Varieties Through the Use of Nu-
clear Techniques for Mutation Induction and Biotechnology 
Objectives: Enhanced national capacity to develop varieties of bananas 
and tomatoes through mutation induction and biotechnology. 

M. Spencer 

MYA/0/007 Nuclear Science and Technology Training Centre (Currently a Human 
Development Project) 
Objectives: To establish a nuclear science and technology training cen-
tre for scientists, engineers, technicians, and graduate students in the 
field of nuclear science and technology; and to develop local human re-
sources for application of nuclear techniques in various fields. 

P.J.L. Lagoda 

MYA/5/016 Development of Rice Varieties with Improved Iron Con-
tent/Bioavailability Through Nuclear Techniques 
Objectives: To combat iron deficiency through food based strategies. 

P.J.L. Lagoda 

NER/5/012 Improvement of the Productivity and Sustainability of Cowpea with 
Finger Millet 
Objectives: To develop improved drought-resistant lines and ameliora-
tion of soil and water management practices using nuclear, isotopic and 
mutation breeding techniques for cowpea. 

M. Spencer 

NIR/5/035 Adding Value to Root and Tuber Crops Through the Use of Mutation 
Induction and Biotechnologies 
Objectives: To improve crop productivity for sustainable agricultural 
development in coastal areas through crop genetic improvement and de-
velopment of soil, water and nutrient management practices. 

Y. Lokko 

PAK/5/044 Improvement of Drought Tolerance in Chickpea Through Induced Mu-
tations 
Objectives: To develop drought-tolerant and high-yielding desi chickpea 
mutants for the low-moisture chickpea growing areas in Pakistan 
through induced mutation. 

M. Spencer 

PER/5/028 Use of Nuclear Techniques to Improve Cotton Production 
Objectives: To improve cotton production, particularly that of short 
vegetative period, using nuclear and related techniques. 

Y. Lokko 

PER/5/030 Genetic Improvement of Quinoa and Kiwicha Using Mutation Induction 
and Biotechnology 
Objectives: To improve the national capacity to increase the yields and 
market competitiveness of quinoa and kiwicha. 

Y. Lokko 

PHI/5/029 Enhancing Agricultural Productivity Through Radiation Technology in 
Mindana 
Objectives: To develop new mutant varieties of fruit crops such as man-
gosteen and cashew with high yield, improved quality, short stature, 
early maturing, and non-seasonal; and to develop new rice mutant varie-
ties with resistance to pests and tolerance to abiotic and biotic stresses 
through radiation-induced mutations and molecular techniques. 
 
 
 

M. Spencer/Y. Lokko 
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Project Number Title and Objective(s) Technical Officer 
QAT/5/002 Developing Biosaline Agriculture in Salt-Affected Areas in Qatar 

Objectives: To develop biosaline agriculture in salt-affected areas in 
Qatar through: 1) sustainable utilization of saline groundwater and land 
resources, 2) introduction of salt-tolerant plant species, selected for their 
comparative advantages over others (as to water-using efficiency, green-
ing of desert, forage and fodder use, etc.), 3) creating national capacities 
to utilize isotopic, nuclear and other modern techniques, and 4) transfer 
of the technologies to beneficiaries and end users. 

P.J.L. Lagoda in col-
laboration with Soil and 
Water Management 
Section 

RAF/5/049 Field Evaluation of Bayoud-Resistant Date Palm Mutants 
Objectives: To assist Algeria, Morocco, and Tunisia in producing date 
palm trees with improved fruit yield, short height, and resistance to Bay-
oud disease. 

M. Spencer 

RAF/5/056 Field Evaluation and Dissemination of Improved Crop Varieties Using 
Mutation Breeding and Biotechnology Techniques 
Objectives: To assist AFRA member states in the development and dis-
semination of improved mutation induced staple and market oriented 
crops. 

M. Spencer 

RAS/5/045 Improvement of Crop Quality and Stress Tolerance for Sustainable Crop 
Production Using Mutation Techniques and Biotechnology (RCA) 
Objectives: The objectives of this project are to develop and transfer 
methodologies and technologies for the induction and identification of 
mutated genes contributing to important crop quality characters and 
stress tolerance to RCA Member States, and to develop improved breed-
ing material using molecular marker-assisted selection.  

Q.Y. Shu 

RAS/5/048 Mutation Induction and Supportive Breeding and Biotechnologies for 
Improving Crop Productivity (ARASIA) 
Objectives: An improved regional partnership in the field of mutation 
induction to enhance breeding for food security and socioeconomic de-
velopment. 

P.J.L. Lagoda 

RAS/7/014 Monitoring of Food Fortification Programmes Using Nuclear Tech-
niques 
Objectives: The objectives of the project are twofold: 1) to evaluate and 
monitor the food fortification intervention programmes in five partici-
pating Member States, and 2) to develop rice mutants with low phytic 
acid from the country's high-yield rice varieties. 

P.J.L. Lagoda 

RER/5/013 Evaluation of Natural and Mutant Genetic Diversity in Cereals Using 
Nuclear and Molecular Techniques 
Objectives: 1) Genetic improvement of barley (Hordeum vulgare), pea 
(Pisum sativum), beans (Phaseolus vulgaris L.) and cotton through in-
duced-mutations. 2) Animal nutrition and reproduction. 3) Vegetal 
physiology, soils and fertilizers applied to potatoes, barley and other 
crops. 

Y. Lokko/Q.Y. Shu 

SAF/5/008 Mutant Amaranth, Bambara Groundnut and Cowpea with Enhanced 
Abiotic Stress Tolerance 
Objectives: To screen, evaluate, and identify mutant amaranth, bambara 
groundnut and cowpea with enhanced abiotic stress tolerance, in col-
laboration with resource poor farmers. 
 
 
 

Y. Lokko 
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Project Number Title and Objective(s) Technical Officer 
SAF/5/010 Development of New Maize and Sorghum Germplasm with Enhanced 

Nutritional Content 
Objectives: To develop and characterize new maize and sorghum germ-
plasm with enhanced nutritional value that are suitable for subsistence 
farming systems. To develop human capacity in the region to use muta-
tion breeding to improve the nutrition of cereals. 

Y. Lokko 

SEN/5/030 Integrated Approach to Develop Sustainable Agriculture in Senegal 
Objectives: To screen, select and develop improved cowpea and sesame 
cultivars for nitrogen fixation and natural phosphorus uptake under 
drought conditions using mutation induction and biotechnologies. 

M. Spencer in collabo-
ration with Soil and 
Water Management and 
Crop Nutrition Section 

SIL/5/007 Development of High-Yielding Rice Varieties for Low-Input Agricul-
ture Systems Using Mutation Techniques 
Objectives: To develop high-yielding rice varieties adapted to low-input 
agriculture systems using mutation techniques in order to enhance the 
capacity for crop improvement, rice in particular, and increase food 
(rice) self-sufficiency in Sierra Leone. 

Q.Y. Shu 

SIL/5/009 Improving Sorghum Productivity Through Nuclear and Biotechnology  
Objectives: To assist in the development of new mutant lines of sor-
ghum with increased yield and disease resistance. 

Q.Y. Shu 

SUD/5/030 Increasing productivity of Selected Crops Using Nuclear Related Tech-
niques 
Objectives: To use nuclear techniques to expand production of estab-
lished varieties in banana and wheat lines and to increase the productiv-
ity of new varieties in sugarcane and tomatoes in Sudan through intro-
duction of new production packages (new variety, new cultivation tech-
nology and crop management system). 

Q.Y. Shu 

TUN/5/023 Radiation-Induced Mutations for Improvement of Cactus 
Objectives: To develop improved varieties of cactus by induced muta-
tions, which are relatively high in nitrogen for use as feed for sheep and 
goats. 

P.J.L. Lagoda 

TUN/5/024 Development of Improved Strains of Olive Tree Through Mutation 
Breeding and Biotechnology 
Objectives: To develop a routine protocol for mass micropropagation of 
high yielding olive varieties. 

P.J.L. Lagoda 

TUR/5/023 Application of Nuclear and Gene-Based Biotechnology in Agriculture 
Objectives: To establish a biotechnology laboratory for molecular char-
acterization of induced mutants and thus enhance the efficiency and 
widen the application of induced mutations in crop improvement, i.e. 
quality, yield, biotic stress and disease tolerance in Turkey. 

Q.Y. Shu  

URT/5/023 Enhancing Crop Productivity Through Radiation Technology 
Objectives: To develop improved varieties of basic crops such as rice, 
banana and barley through tissue culture, radiation-induced mutations 
and molecular techniques, and enhance the crop breeding capacity in 
United Republic of Tanzania. 

Q.Y. Shu 

UZB/5/004 Development of Mutant Cotton Breeding Lines Tolerant to Diseases, 
Drought and Salinity 
Objectives: To develop new mutant prebreeding cotton lines and en-
hance breeding capacities for resistance to the major fungal diseases, 
drought and salinity in Uzbekistan. 

Y. Lokko/P.J.L. 
Lagoda 
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Project Number Title and Objective(s) Technical Officer 
VIE/5/015 Enhancement of Quality and Yield of Rice Mutants Using Nuclear and 

Related Techniques 
Objectives: To further develop and extend improved mutant varieties 
and advanced mutant lines of rice for export and high-grade domestic 
consumption. 

Q.Y. Shu 

YEM/5/007 Use of Induced Mutations and In Vitro Culture for Improving Crops 
Objectives: To use radiation-induced mutation technology, in combina-
tion with modern biotechnology, to produce improved mutants of major 
crops that have higher yields and that can adapt to the changing climate 
and water resources. 

P.J.L. Lagoda 

YEM/5/008 Introduction of Gamma Ray Irradiation Techniques for Agriculture Pur-
poses 
Objectives: To support the use of gamma ray irradiation techniques, 
such as mutation induction enhanced breeding, for service and applied 
research purposes. 

P.J.L. Lagoda 

ZAI/5/016 Mutation Techniques for Improving Nutritional and Medicinal Plants 
with a Curative Effect on Human Diseases and Alimentary Plants 
Objectives: To build the basis for a long-term national strategy to fight 
malaria and improve food security. 

M. Spencer 

ZIM/5/013 Development of Drought Tolerant and Disease Resistant Grain Leg-
umes, Phase I 
Objectives: To develop drought and/or disease tolerant mutant grain 
legume varieties suitable for resource poor smallholder farmers in Zim-
babwe. 

Y. Lokko 
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Recently Closed Projects 
Project Number Title and Objective(s) Technical Officer 
COS/5/025 Development of Induced Mutations and Biotechnology for Improved 

Productivity and Competitiveness 
Objectives: To contribute to improved quality of life of the small-scale 
bean farmers and strengthening of the food security in Costa Rica 
through increased productivity and competitiveness of the national bean 
production system by means of the control of the bean web blight dis-
ease (Mustia hilachosa). 

M. Spencer 

INS/5/030 Sustainable Agriculture Development in Yogyakarta 
Objectives: To increase overall crop production by integrating newly 
developed drought-tolerant crops into existing cropping systems; to 
identify drought- and salt-tolerant crop varieties by radiation-induced 
mutation techniques; to identify promising fertilizer management prac-
tices for improved crop rotations by using nuclear techniques such as ni-
trogen-15 labeled fertilizers; and to develop sustainable agricultural 
practices for increased crop production in Gunung Kidul area in Yogya-
karta. 

M. Spencer 

NIR/5/031 Radiation-Induced Mutations for the Development of Cowpea Varieties 
Objectives: To develop pest tolerant/resistant cowpea varieties using ra-
diation-induced mutation and advanced screening techniques for insect 
pests to improve the cowpea yield, quality, and diversity. 

P.J.L. Lagoda 

 
IAEA Technical Cooperation Programme’s Web Site: 
http://www-tc.iaea.org/tcweb/default.asp 

TC Project Highlights
Monitoring of Food Fortification Programmes Using 
Nuclear Techniques, RAS/7/014 
On 21-23 May 2008, breeders and nutritionists from the 
five participating Member States, China, Indonesia Paki-
stan, Thailand and Vietnam, met at the VIC to conclude a 
highly successful Regional Technical Cooperation Pro-
ject, RAS/7/014. The objectives of the project were two-
fold: i) to evaluate and monitor the food fortification in-
tervention programmes in five participating Member 
States, and ii) to develop rice mutants with low phytic 
acid from the country's high-yield rice varieties. 
Micronutrient deficiencies (e.g., iron, vitamin A, iodine, 
zinc, folic acid, vitamin B complex) continue to be a ma-
jor problem in this region affecting millions of people, 
particularly children and women. Several of these defi-
ciencies are linked to chronic diseases affecting large sec-
tors of the population resulting in not only health conse-
quences but also impairing economic progress in the re-
gion. Present strategies to address these deficiencies in-
clude supplementation, food fortification, and where pos-
sible, dietary diversification and bio-fortification. Nu-
merous capabilities are in place in the region to move 

forward with these strategies. Besides the capabilities, 
major initiatives, such as the one with the Asian Devel-
opment Bank (ADB) to explore health and economic 
benefits by eliminating micronutrient deficiencies, are 
being proposed. From a technology point of view, nu-
clear and isotopic techniques are at an advanced stage to 
provide the measurement capabilities in support of food 
composition and bio-availability studies and evaluation 
of field trials related to food fortification and bio-
fortification. 
Seed-derived dietary phytic acid contributes to iron and 
zinc deficiency in populations that rely on cereal grains 
such as rice and legumes as staple foods. Recently devel-
oped methods for breeding ‘low phytic acid’ (LP) varie-
ties of crops are available and highly feasible for applica-
tion to rice improvement. Nuclear techniques for genera-
tion of heritable variation and simple and accurate 
screening methods for isolating LP types are readily 
available. This work supports and complements ADB 
initiatives for fortification of foods, and for bio-
fortification programmes aimed at increasing the iron and 
zinc content of rice and other grains. Furthermore, a large 
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component of the environmental impact of agricultural 
production, its impact on water quality and water pollu-
tion, results from the poor use of seed phosphorus due to 
the presence of phytic acid phosphorus. 
In the area of nutrition, a regional project was initiated by 
Agency in East Asia and Pacific region in 1999 with the 
objective to ensure the efficacy of nutrition intervention 
schemes with the help of isotope techniques. The project 
has so far yielded some practical results. Studies used 
stable isotopes to measure the effectiveness of staple 
foods fortified with multi-nutrients, namely iron and zinc. 
China, Indonesia, Malaysia, Pakistan, Philippines, Thai-
land, and Vietnam participated in the study. The investi-
gations carried out in Indonesia using stable isotopes to 
measure the effectiveness of fortified wheat flour have 
attracted the co-sponsorship of UNICEF. The results 
from Indonesia are also being used by other participating 
countries, such as China and Pakistan, in performing their 
studies to advise their national Governments and policy 
makers in improving or formulating their nutrition poli-
cies. In China, anaemic children who were given iron-
fortified sauce, returned to normal blood iron levels 
within a period of three months. The results and 
achievements of the nutritionist component of RAS/7/014 
will be published by IAEA NAHU. 
In the area of rice breeding, a regional Project on Muta-
tional Enhancement for Genetic Diversity in Rice 
(RAS/5/037) was launched in 1999 with the objective to 
sustain rice-breeding programmes through germplasm 
enhancement, leading to increased productivity and resis-
tance to biotic and abiotic stresses. The project has been 
implemented through national rice breeding centres in ten 
countries from the region (Bangladesh, China, Indonesia, 
Republic of Korea, Malaysia, Myanmar, Pakistan, Phil-
ippines, Thailand, and Vietnam). Preliminary results of 
the trials organized under this project indicate that nu-
merous mutant varieties are suitable for cultivation in 
countries other than the country of release. Additionally, 
many mutated rice genes developed by participants will 
be used in cross breeding programmes of all participating 
countries. 
Salient Facts 
In complement to the ADB project on iron dense rice, 
RAS/7/014 confirms that more than 90% of the micronu-
trients (e.g., Fe and Zn) are found in the bran. The same 
is true for phytic acid. Milling practices thus produce 
‘white rice’ depleted in both minerals and phytic acid. 
Cooking practices further might flush out additional 
micronutrients. 
The project produced 27 advanced mutant lines (up to 
M10). Each country has submitted or will submit at least 
one advanced mutant low phytic acid rice line for na-
tional trials in order to release it as a new variety. 
Most importantly, one of the low phytic acid mutant lines 
(reduction of more than 50%) presents increased Fe and 

Zn in the milled rice. Thus it is possible to produce a mu-
tant rice variety with reduced phytic acid, acceptable 
yield and with increased Fe and Zn, which is shifted from 
the bran to the endosperm, thus mitigating to some ex-
tend the loss of micronutrients through milling. 
Outcomes 
The LPA trait created in rice as a result of the project will 
at least improve the nutritional quality of whole-grain 
rice as a human food. It may also improve the value of 
milled, white rice as a human staple food, depending on 
the intensity of milling, and depending on the mutant. 
Indeed, some advanced mutant lines from this project not 
only present an increase in micronutrients, but also a shift 
from the bran to the endosperm.  
These resources, consisting of genetically different mu-
tant Low Phytic Acid lines, are available to nutritionists 
for bioavailability studies. 
The mutants developed under this project will definitely 
enhance the nutritional quality of the rice bran for animal 
feed. This will have positive effects on animal nutrition 
and health (e.g., poultry) and thus also for human nutri-
tion.  
It is expected, that the environment will be discharged of 
the excess Phosphorus excreted in the manure of non-
ruminant husbandry, due to the fact, that 95% of Phos-
phorus content in the rice is from phytic acid. Thus, eu-
trophication might be thwarted. 
This project produced numerous resources for breeding 
and variety development. The advanced lines, and certain 
intermediates, are for direct varietal development, or as 
pre-breeding material, and the developed molecular 
markers for Marker-assisted Selection (MAS). 
The lessons learned direct the breeding strategies towards 
assaying not only the amount of micronutrients (e.g., Fe, 
Zn), but also selecting mutants which harbor a significant 
shift of minerals from the bran to the endosperm  
The project generated an impressive quantity of worth-
while resources going beyond the applied interest of crop 
breeding. In addition to advanced mutant lines for (pre)- 
breeding improved rice varieties with reduced phytic acid 
content, the intermediate products (advanced mutant 
lines) showing High Inorganic Phosphorus (a marker for 
low phytic acid content) at a homozygous and heterozy-
gous stage, in addition to the advanced mutant lines, con-
stitute, as a collection, an invaluable resource for muta-
tional analysis of the phytic acid pathway. It constitutes a 
resource paramount for functional genomics, forward and 
reverse genetics.  
 

Pierre J.L. Lagoda 
Technical Officer 
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Application of Nuclear and Gene-based Biotechnology 
in Agriculture, TUR/5/023Vietnam 
Main Counterpart: Saraykoy Nuclear Research and 
Training Center, Turkish Atomic Energy Authority 
The project aimed at establishing a biotechnology labora-
tory for molecular characterization of induced mutants to 
enhance the efficiency and widen the application of in-
duced mutations in crop improvement, e.g., quality, yield, 
biotic stress and disease tolerance in Turkey. In past few 
years, supported by both the IAEA and relevant Turkish 
governmental ministries, the counterpart has made sig-
nificant progress on capacity building and breeding of 
crop varieties for various traits.  
An advanced laboratory for molecular and mutation 
breeding has been established. The laboratory has ad-
vanced facilities for tissue culture (including cell suspen-
sion culture), molecular marker analysis and TILLING 
studies, in addition to field and greenhouse facilities for 
breeding. 
 
VietnamVietnamVietnamVietnamVietnam 
 
 
 
 
 
 

 
Plant breeding research group of TUR/5/023 
The counterpart has established extensive collaborations 
within Turkey for several crop breeding programmes, 
some of which already developed officially released mu-
tant varieties.  
The chickpea mutation breeding project has produced 
many mutant lines with improved and desirable agro-
nomic and quality traits; one mutant line has been regis-
tered as a new variety, namely TAEK- SAĞEL in 2004. 
It is a high yielding variety with superior quality and dis-
ease resistance.  
A barley mutation breeding has been implemented for the 
Central Anatolian region. The objectives are to improve 
lodging resistance, high yielding potential, and better tol-
erance to salt, drought and other abiotics stresses. A spe-
cial system for observation and screening of mutants with 
altered rooting characteristics was developed, and a few 
putative mutant lines with enhanced salt tolerance were 
selected through hydrophonic culture. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tailor-made growing chamber for screening barley root development 
mutants 
A durum wheat mutation breeding project has been car-
ried out for the Central Anatolian region with the aim of 
improving lodging resistance, yield and quality character-
istics. Three mutant dwarf durum wheat lines and three 
bread wheat mutant lines with yellow rust tolerance are 
selected and under evaluation. 
 
 
 
 
 
 
 
 
 
 
 
Dwarf durum wheat mutant line in yield trial 
Collaborating with research institutes under the Ministry 
of Agriculture, the counterpart has been improving a 
sweet cherry variety through mutation breeding. Turkey 
is the largest cherry exporter in the world. However, the 
large trees make the harvest a difficult and laborious job. 
The project aims at developing compact, self-fertile and 
high quality genotypes. Mutant plants with improved 
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fruit size (32mm diameter) and yield and dwarf type were 
observed, they have been under field evaluation.  
 
 
 
 
 
 
 
 
 
Mutant sweet cherry fruits 
In collaboration with University of Ankara, Faculty of 
Agriculture, mutation techniques have also been used for 
the improvement of indigenous grape cultivars, includ-

ing the Kalecik karası variety for good colour for wine, 
the Sultani çekirdeksiz variety for fruit size for drying, 
and the Uslu variety for standard fruit size for table con-
sumption. Early maturing, seedless and high yielding mu-
tant lines were selected and have been under trial.  
In collaboration with the Ministry of Agriculture, the 
counterpart has also made a significant progress in muta-
tion breeding of green pepper (for high quality), potato 
(for high quality tubers, early maturity), safflower (C. 
Tinctorius L. - for high yield and high oil content), Garlic 
(for of high yield and resistance to nematodes), Melon 
(for resistance to Fusarium oxysporium). Mutation tech-
niques are also used for the improvement and domestica-
tion of mountain rye; nine advanced lines with changed 
habitus and productivity have been developed.  
 

Qingyao Shu 
Technical Officer 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Mutation breeding of green pepper 
 

 

Mutation breeding for crop improvement in Yemen, 
YEM/5/001, YEM/5/003, YEM/5/007 
Yemen is considered to be one of the oldest agricultural 
civilizations in the world. The total arable land is esti-
mated to be 1,663,858ha. Irrigated land is about 
565,385ha. (45% of the total arable land). The country is 
divided into three major agro-ecological zones depending 
on the elevation at sea level and annual rainfall. These 
zones are: The Highlands, the Coastal area, and the East-
ern plateau. The major water resources in the country are 

rainfall, underground water and seasonal springs. Yemen 
is facing a major challenge of water shortages and 
thereby it is highly desirable to change the selection crite-
ria of yield per unit area to yield per unit of water used. 
Now our top priority is to develop drought resistant varie-
ties in national breeding research programmes. In order to 
address our agricultural constraints, we started a mutation 
breeding programme in 2001 with the assistance of the 
International Atomic Energy Agency (IAEA), Vienna, as 
a Technical Cooperation projects. The main objective

 

Plant Breeding & Genetics Newsletter, No. 21, July 2008 



 

21 

was to improve the local cultivars to broaden their ge-
netic variability by gamma irradiation and to select the 
desirable mutants, such as drought tolerant, lodging resis-
tant, early maturation, disease resistant, and high yield.  
The local and improved varieties of crops such as wheat, 
lentil, sesame and cotton were used for the mutation 
breeding programme. Their seeds were sent to Seibers-
dorf, IAEA for gamma radiation treatment. They were 
irradiated with different doses of gamma rays to induce 
mutations for traits such as earliness, drought, disease 
and lodging resistance, and yield. 
Five wheat mutants were developed from the parent vari-
ety ‘Gemmiza-9’ by treating with doses of 250 and 300 
Gy, and they were planted at the Al-era Research Ex-
perimental Station and the farmer’s field for three con-
secutive seasons, 2005, 2006 and 2007. The results 
showed that there is one wheat mutant that was early ma-
turing type as compared to the original variety and the 
check. This mutant line was resistant to yellow rust dis-
ease; they scored 10mr, while it is recorded for others 50 
mr and 70 mr including the original variety. It yielded 
3963 Kg/ha with 2556 and 2678 Kg/ha for original 
variety and control.  
 
 
 
 
 
 
 
 

 
Specialists sharing ideas about some promising mutant lines with 
different characters grown in Al-kada Research Station 2007 
In order ttoo  eevvaalluuaattee  tthhee  yyiieelldd  aanndd  aaggrroonnoommiiccaall  cchhaarraacctteerriiss--
ttiiccss  of local wheat mutants for the local variety (Arabi-1) 
which was characterized by low yield and susceptible to 
lodging under rainfed conditions, a field experiment was 
conducted at the Al-era Research Farm in Sana'a during 
the 2004 season and the farmers’ fields during 2005 and 
2006 in three areas: Khulan Affar, Shibam and Bani-
Mater. The results indicated that the mutants (MA-2-1, 
MA-2-8 and MA-2-9) gave more yield (21962196,,  2197 and 
2131kg/ha.) and differed significantly with the others and 
the check which gave 1441 kg/ha. These mutants were 
resistant to lodging and recorded more ear length and 
number of grains per ear. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation of promising mutant lines of local arabi-Al-erra farm - 
season 2004 
Seeds of the Somalia variety were irradiated with 250 
Gy. The mutants obtained were resistant to yellow rust 
and high yielding. Those mutants were grown in the re-
search farm for final evaluation and producing enough 
seeds for transfer them to the farmer’s field. 
 
 
 
 
 
 
 
 

 
Sonalika mutant lines in Dhmar Research Station – Season 2008 
Seeds of one local lentil cultivar (D 2001) were irradiated 
with a dose of 150,200 Gy. The irradiated plants were 
screened through the five years of mutation breeding. 
Finally we developed six mutants .These six mutants al-
ready were grown in the farmer’s field for two consecu-
tive seasons in 2005-2006. The results showed superior-
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ity of two mutants for yield and earliness characteristics, 
Takah-1 and Takah-2, compared with the others mutants 
and mother plants. They yielded 1680 and 1517 kg/ha, 
respectively, compared with 888 kg/ha for control 
(mother plant).  
We have also developed two mutants from another ex-
periment. These mutants were evaluated in the farmer’s 
field during the 2007 season. The next summer season 
2008 will be for final evaluation. The best mutants will 
be selected to multiply seeds and disseminate to the 
farmers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Another yield trial for six mutant lines high branches and early ma-
ture of lentil in farmers field – Season 2007 
Seeds of local sesame were exposed to different gamma 
radiation doses: 300, 400 and 500Gy. An evaluation was 
done M5 for earliness, resistance to shattering and num-
ber of branches, and increase in the component of yield. 
The results showed that there are some mutant lines with 
different desirable characteristics such as earliness, resis-
tance to pod fly, high yield, and high density of capsules 
on the stem with short and tall stature. 
 

 
 
 
 
 
 

Mother plant (non-irradiated) 
 
 

 
 
 
 
 
 
 
 
Specialists sharing ideas about some promising mutant lines with 
different characters grown in Al-kada Research Station – Season 2007 
 
Cotton seeds of a variety ACALSJ2 were irradiated with 
400, 500 and 600Gy doses of gamma radiation and were 
grown at the Tihama Experimental Research Station as 
the M1 generation. In segregating the M2 population, 
seeds of 88 plants were collected to raise the M2 genera-
tion and 28 plants were selected to develop the M3 popu-
lation. In the subsequent generation the number of se-
lected plants narrowed down to 18 plants and 12 plants in 
the M5 generation to raise the M6 population. In this 
generation, five mutants showed stability of the selected 
traits such as earliness and high yield. All the selected 
mutants are in the process of seed multiplication for their 
evaluation in the farmer’s field. Based on the farmer’s 
field evaluation, steps will be taken to register them as 
mutant varieties. 
In this crop we developed some mutants having an in-
crease in number of pods, weight of pods and productive 
branches compared to the control (non irradiated plants). 
All this material will be tested at the research farm in the 
coming season, 2007, for evaluation and the best will be 
selected for transferring into the farmer’s field. 
 
 
 
 
 
 
 
Some promising mutant lines grown in Al-Kadan Research Farm – 
Season 2007 

 
Saif A. Abdulwahed, Al-Kibisi Mutahar, Al-Samiri A. 
Aref, Nagi Zaid, Kaid A. Hazza, Almaktari Abdulkawi, 

Al-Basha Rashad, Agricultural Research and Extension 
Authority 
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Ongoing Activities at the Plant Breeding Unit, 
Seibersdorf

Introduction 
The Plant Breeding Unit’s activities, is largely modulated 
by the obvious resurgence in the use of induced 
mutagenesis in Member States (MSs) for both crop im-
provement and functional genomics. The prognosis is 
that with the continuing exponential increases in the 
ready availability of annotated genome sequences, in-
duced mutagenesis will continue to play even greater 
roles in both crop improvement and in the elucidation of 
gene functions. Additionally, the uncertainties of global 
climate change dictate the imperative of proactive strate-
gies that will result in developing superior crop varieties 
that will adapt to harsh climatic conditions without com-
promising yield and quality. This scenario couples with 
the need for crop varieties whose end products (by virtue 
of diversified end use) contribute to obviating the in-
creasing strain on the supply of food-based substrates for 
the competing needs of biomass for human nutrition, 
animal feeds and bioenergy. Induced mutations hold the 
promise for effecting subtle changes to the genetic make-
up of high yielding crops to make them hardier and more 
responsive to needs for varied industrial applications. 
This increased use of induced mutations, especially in 
developing Member States (as evidenced in TC projects 
and levels of participation in CRPs), come with the need 
for guidance through validated protocols in order to keep 
pace with this resurgence in enthusiasm for the technol-
ogy. PBU is therefore presented with both the opportu-
nity and challenge for developing efficient methodologies 
for the production of mutants and the detection of the 
relevant mutation events. The Unit’s activities relating to 
adapting technologies for dissemination to Member 
States, support for human capacity development and the 
provision of services are therefore tailored to address this 
emerging trend. The programmatic reasoning behind this 
strategy has been that the outputs of these interventions 
would translate ultimately to enhanced capacity in MSs 
for using induced crop mutagenesis to address specific 
own country crop productivity constraints. 
We present below the highlights of our activities aimed at 
enhancing Member State capacity for induced crop 
mutagenesis in the first half of 2008.  
Technology Adaptation and Validation 
Through our work adapting and validating relevant tech-
nologies that enhance the efficiency of induced 
mutagenesis, we aim at the dissemination of holis-
ticpackages in this area to Member States. To achieve 

this, we are using our three-crop platform of banana, rice 
and cassava to establish robust methodologies for achiev-
ing precision in linking genotyping data to phenotypes. 
This incremental process currently involves building 
upon the capacity in the Unit for the identification of 
polymorphisms through DNA banding profiles in order to 
achieve greater precisions in the processes relevant to our 
present programmatic strategies. These relate to the use 
of reverse genetics in ‘targeted’ induced mutagenesis and 
the use of transcriptome profiling to link genotype to 
phenotype through the identification of candidate genes.  
Driven by above, our activities in the past year (2007) 
therefore led to the development of a suite of high-
throughput protocols for the reverse genetics strategy for 
detecting genomic aberrations at the sequence level, Tar-
geting Induced Local Lesions IN Genomes (TILLING, 
for induced mutations) and Ecotilling (for spontaneous 
mutations). This was done for gene sequences related to 
traits of interest in banana, rice and cassava. Additionally, 
we added transcriptome profiling of the putative mutants 
to the technologies we deploy in genotypic characteriza-
tion of mutants as a means for a more holistic under-
standing of the genic actions driving the mutations. 
The foci of our activities in 2008 aim at building upon 
these platforms that have been established in the Unit and 
scaling them up to incorporate more gene targets and 
genotypes for the three crops. To date, the proof of prin-
ciple trial phase for rice Ecotilling is completed, and we 
have screened 154 rice accessions with eight gene targets. 
We are beginning work to validate identified nucleotide 
polymorphisms. Initial results from banana and cassava 
Ecotilling are promising, suggesting that our optimized 
methods are suitable for a variety of different species. We 
are also expanding the scope of the transcriptome profil-
ing of banana genotypes challenged with isolates from 
Mycosphaerella fijiensis. In addition, we are using the 
transcriptome analysis strategy to study response of rice 
Germplasm to salinity stress. For this, the samples in-
clude known rice genotypes (including induced mutants) 
with differential reactions to salt stress. 
Human Capacity Development for Member States 
through Training the Trainer 
The strategy for contributing to the development of a 
critical mass of skilled personnel in the use of induced 
mutagenesis in Member States is two-pronged, group and 
individual training activities. Our training activities dur-
ing the first half of 2008 included the following: 
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Group Training 
Regional Training Course (RTC) on the Application 
of Technology Packages to Breeding Based on Muta-
tion Induction and Efficiency Enhancing Biotechnol-
ogies, RAS/5/048, Seibersdorf, Austria, 7–11 April 
2008 
Technical Officer: C. Mba 
 
 
 
 
 
 
 
 
 
The group training activity was held at the IAEA Labora-
tories, Seibersdorf. The one-week training course was 
organized under the auspices of the ARASIA regional 
Technical Cooperation project, Mutation Induction and 
Supportive Breeding and Biotechnologies for Improving 
Crop Productivity, RAS/5/048. It was aimed at availing 
the participants of the opportunity of interacting with 
relevant staff of the Joint FAO/IAEA Programme in the 
setting of a research and development facility and by so 
doing gain theoretical understanding and hands-on prac-
tical experience on the suite of available technologies 
relevant for the implementation of the TC project. An-
other key aim of the course was to provide the setting for 
interaction amongst the key researchers in the project 

from the participating countries and thereby achieve the 
much desired cohesion needed for facilitating coopera-
tion amongst them. 
ased on the timeframe for the course and profile of par-
ticipants, the instructional methodologies adopted were 
the presentation of theoretical bases of concepts in lecture 
formats; the demonstration of laboratory and computer-
based procedures; and limited hands-on practical exer-
cises. These activities emphasized the strategies for the 
use of biotechnologies to enhance the efficiency of the 
induction of mutations; the detection of mutation events; 
and the tracing of the inheritance of mutated segments of 
the genome in progeny. The last two involved both mo-
lecular marker systems in germplasm characterization as 
well as reverse genetics for detecting polymorphisms and 
transcriptome profiling for the identification of candidate 
genes.  
 
 
 
 
 
 
 
 
 
 
The course modules are presented below by the instruc-
tional method used: 

 
Training Course Modules by Instructional Method 
Module Instructional Method 
Induced mutagenesis: methodologies, best practices; minimum requirements Lecture 
Induced mutagenesis: overview of procedures; detection of mutants and handling of 
mutagenic populations 

 
Using gamma irradiation for inducing mutations Demonstration 
Enhancing the efficiency for the induction and detection of mutation events Lecture 
Overview of strategies for in vitro techniques (apical meristem cultures; somatic em-
bryogenesis; doubled haploidy) 

Lecture 
Introduction to molecular markers 
Overview of PCR-based techniques: RAPDs 

Lecture 
DNA extraction (introduction of steps) Lecture 
Initiation of aseptic cultures using apical meristems initiation of aseptic cultures using 
anthers 

Demonstration & Practical 
exercises 

DNA extraction and visualization Practical exercises 
Overview of PCR-based techniques: SSRs 
Overview of hybridization-based techniques: RFLPs Lecture 
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Module Instructional Method 
Overview of PCR-based techniques: AFLP 
Introduction to the analysis of molecular genetic data Lecture & Demonstration 
Flow cytometry Lecture/Demonstration 
Overview of high throughput transcriptome assays Lecture 
Methodologies and analytical tools Lecture & Demonstration 
Overview of TILLING and Ecotilling: guiding principles and methodologies Lecture 
Resources and analytical platforms for TILLING and Ecotilling Lab tour 
Data analysis Demonstration/Lecture 

 
Standard Material Transfer Agreement (SMTA) mechanism for plant genetic resources  Seminar 
Review of expectations vs. achievements Interactive 
Setting up an induced mutagenesis programme Interactive 
 
Aside from the presentation on the Standard Material 
Transfer Agreement (SMTA) mechanism for plant ge-
netic resources given by a Rome-based staff of FAO, all 
the other resource persons for the technical and scientific 
modules were staff of the Joint FAO/IAEA Programme. 
There were 15 participants from 6 member countries of 
the Co-operative Agreement for Arab States in Asia for 
Research, Development and Training Related to Nuclear 
Science and Technology (ARASIA), namely, Iraq, Jor-
dan, Lebanon, Saudi Arabia, Syrian Arab Republic and 
Yemen. Additionally, 4 Fellows and 1 Intern in the Plant 
Breeding Unit also took part in the course.  
It was deduced from the participants’ expectations from 
the course that the following are the major crop produc-
tion constraints for which induced mutagenesis would be 
a useful tool amongst the suite of other interventions be-
ing deployed in crop improvement in the region: 

• Abiotic stresses, including drought and salinity, the 
2 major production constraints for crops in the 
ARASIA region including soybean, sunflower, 
maize, barley, wheat, potato, rice, sorghum, garlic, 
and tomato.  

• Biotic stresses, especially the wheat stem rust – 
caused by the Ug99 strain of Puccinia graminis -, a 
burgeoning pandemic that potentially poses the sin-
gle most important threat to wheat production. 

Another deduction from the participants’ expectations 
related to the need for the integration of efficiency-
enhancing biotechnologies in the development of mutant 
stocks and the detection of useful mutation events. In this 
regard, PCR-based molecular genetic marker systems and 
reverse genetics strategies for detecting polymorphisms 
were identified as missing critical capacities in the Mem-
ber States. 

The participants also identified mechanisms for handling 
mutagenic populations as skill that needed strengthening 
as induced mutagenesis becomes widely used in the 
Member States. 
At the end of the course, the comments by the partici-
pants (barring those relating to length of the course) indi-
cated that: 

• The aim of making the participants aware of, and 
providing them with the opportunity for a modest 
familiarization with, key technologies relevant to 
induced crop mutagenesis was largely achieved; 

• The course was useful for all the participants and 
would contribute to enhanced capacity for imple-
menting ongoing projects in participating member 
states; 

• Most of the participants had clear ideas as to the ar-
eas of ongoing activities that would be strengthened 
through the judicious deployment of relevant bio-
technologies. 

From the staff members’ viewpoints, it was deduced that 
the interaction with member states’ scientists made pos-
sible through the course provided an invaluable opportu-
nity for enriching perspectives that drive the Secretariat’s 
work. 
Individual Training  
Four Fellows and one Intern worked in the Unit on dif-
ferent themes relevant to work in their respective Mem-
ber States relating to induced crop mutagenesis. The Fel-
lows were sponsored under the Technical Cooperation 
Programme of the Agency. The details of these trainees 
are presented below: 
 
 
 
 

Vietnam 
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Name Affiliation/Country Area of Training Period 
Ms. Rana Ibrahem Elias Atomic Energy Commis-

sion of Syria/Syrian Arab 
Republic 

• Induced mutation and molecular 
characterization of mutant germplasm 
using different molecular marker sys-
tems, and detection of mutations us-
ing TILLING.  

January to 
July 2008 

Ms. Parichart Sangkasaad Biotechnology Research 
and Development Of-
fice/Thailand 

• Molecular characterization of mu-
tant germplasm using PCR-based 
molecular marker systems 

March to May 
2008 

Mr. Anatole Ndemapou Institut Supérieur de Déve-
loppement Rural (ISDR) de 
M'baiki/Central African 
Republic 

• Mutation induction in vegetatively 
propagated crops (including in vitro 
systems) and use of PCR-based mo-
lecular markers for germplasm 
genotyping.  

March to Au-
gust 2008 

Ms. Zainab Al Hussain 
 

The ministry of Science 
and Technology – Direc-
torate of Agricultural Re-
search/Iraq 

• Induced mutagenesis using in vitro 
systems and basic molecular marker 
techniques for germplasm charac-
terization. 

March to July 
2008 

Fellows/Cost-Free Interns 
The following consultants provided expert advice to support ongoing activities during the period under review. 
 
Name Country Area of Training Period 
Mr. Danilo Gabriel Moreno Ecuador • Induced mutations and related biotechnologies 

for crop improvement and functional genomics 
June 2007 to July 
2008 

 
 
Direct Services in Support of Induced Mutations Ac-
tivities in Member States 
Capacities for carrying out critical activities relating to 
induced crop mutagenesis vary between Member States. 
In order to mitigate shortcomings where internal capacity 
is lacking, the Unit provides services that directly support 
in-county activities. The most common request is for as-
sistance in irradiating plant propagules while other re-
quests include molecular genetic fingerprinting of mu-
tants and the use of flow cytometry for ploidy level de-
termination. In the first half of 2008, five Member States 
requested for irradiation services for 10 crop species thus: 
 

Sierra Leone Pearl millet and sorghum 
Turkey Sesame and eggplants 
Germany Ornamental plants and beet 
Senegal Sesame 
Serbia Maize, wheat and amaranthus 

 

Plant Breeding Unit’s Staff Travel to the Member 
States 
Mr. C. Mba travelled to the Cali, Colombia headquarters 
of the International Centre for Tropical Agriculture 
(CIAT), 24-28 March 2008 in order to participate in a 
workshop showcasing the cassava induced mutants de-
veloped through collaborative activities between CIAT 
and the Agency. The recommendations to the Agency 
include a call for continued support to its cassava work 
while seeking for other counterparts beyond the CGIAR 
centres for field trialling of the putative mutants. 
Ms. R. Afza travelled to Quito, Ecuador, 16-24 February 
2008 on an expert mission for the Technical Cooperation 
Project (TCP), ECU5023, ‘Inducing mutation in Agricul-
ture with the aid of radiation’. The assignment was aimed 
at providing assistance to the national counterparts at the 
Instituto Nacional Autonomo de Investigaciones Ag-
ropecuaras (INIAP) in establishing a mutation breeding 
program for the genetic improvement of maize, potato 
and barley. 
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Mr. B. Till attended the Plant and Animal Genome XVI 
conference in San Diego, California, USA, 12-16 January 
2008. He presented a poster and gave an oral presentation 
on the Plant Breeding Unit’s work on banana TILLING 
and Ecotilling at the Banana (Musa) Genomics Consor-
tium Workshop of the conference. 
Mr. B. Till taught a TILLING workshop at the Institute 
for Plant Breeding, Christian-Albrechts-University in

Kiel, Germany that was sponsored by the University from 
1 to 4 April 2008. Twelve participants, representing re-
search efforts in a variety of crops including wheat, bar-
ley, rye, rapeseed and sugar beet, attended. This well-
received workshop covered all aspects of the TILLING 
method from sample preparation to data analysis. The 
Joint Programme will be articulating modalities for han-
dling such off-campus training activities in the future. 
 
Vietnam
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Announcements
International Symposium on ‘Induced 
Mutations in Plants (ISIM)’ International 
Atomic Energy Agency, Vienna, Austria, 
12-15 August 2008 
1. Background 
The year 2008 will mark the 80th anniversary of mutation 
induction in crop plants. The application of mutation 
techniques, i.e. gamma rays and other physical and 
chemical mutagens, has generated a vast amount of ge-
netic variability and has played a significant role in plant 
breeding and genetic studies. The widespread use of in-
duced mutants in plant breeding programmes throughout 
the world has led to the official release of more than 2600 
mutant crop varieties. A large number of these varieties 
(including cereals, pulses, oil, root and tuber crops, and 
ornamentals) have been released in developing countries, 
resulting in enormous positive economic impacts.  
The International Symposium on Induced Mutations in 
Plants (ISIM) will be the eighth in the Joint FAO/IAEA 
Programme’s Symposium series dedicated exclusively to 
harnessing and disseminating information on current 
trends in induced mutagenesis in plants, the first of which 
was held in 1969 and the last in 1995. These previous 
symposia dealt with themes relating to the development 
of efficient protocols for induced mutagenesis and their 
role in the enhancement of quality traits, as well as resis-
tance to biotic and abiotic stresses in crops and the inte-
gration of in vitro and molecular genetic techniques in 
mutation induction.  
Since 1995, there has been an increased interest within 
the scientific community, not only in the use of induced 
mutations for developing improved crop varieties and for 
the discovery of genes controlling important traits and 
understanding their functions and mechanisms of actions, 
but also in deciphering the biological nature of DNA 
damage, repair and mutagenesis. A symposium that 
brings together the key players in basic research, as well 
as in the development and application of technologies 
relating to the efficient use of induced mutations for crop 
improvement and empirical genetic studies, is therefore 
justified and necessary.  
2. Main Topics 
Topics to be addressed at the symposium:  
� Molecular genetics and biology of physical, chemi-

cal and transposon-induced mutagenesis  
� New mutation techniques, i.e. ion beam implanta-

tion, and their integration with other molecular and 
biotechnological techniques  

� Induced mutations in crop breeding programmes  

� Mutation induction for gene discovery and func-
tional genomics, including targeting induced local 
lesions in genomes (TILLING) and other reverse 
genetic strategies  

� Mutational analysis of important crop characters 
(tolerance to abiotic stresses, resistance to diseases 
and insects, quality and nutritional characters, etc.)  

� Socio-economic impact of widespread mutant varie-
ties.  

The Address of the Secretariat 
International Atomic Energy Agency  
IAEA-CN-167  
Vienna International Centre  
P.O. Box 100  
Wagramer Strasse 5  
1400 Vienna, Austria  
Tel. No.: +43 1 2600 (0) plus extension  
Fax No.:  +43 1 26007  
Email:  official.mail@iaea.org  
Email for paper submissions: plant.mutation@iaea.org 
The Scientific Secretary of the Symposium 
Mr. Qingyao SHU 
Plant Breeding and Genetics Section 
Joint FAO/IAEA Division of Nuclear Techniques in 
Food and Agriculture 
Tel. No.:  +43-1-2600 ext. 21617 
Email:  Q.Shu@iaea.org 
Symposium Organizer 
Ms. Karen MORRISON 
Conference Services Section 
Division of Conference and Document Services 
Tel. No.: +43-1-2600 ext. 21317 
Email:  K.Morrison@iaea.org  
Symposium Web Page  
Please visit the IAEA symposium web page regularly for 
new information regarding this symposium: http://www-
pub.iaea.org/MTCD/Meetings/Announcements.asp?Conf
ID=167 
EUCARPIA 18th General Congress 
Modern Variety Breeding for Present and 
Future Needs, Valencia, Spain, 9-12 Sep-
tember 2008 
Scientific Topics and Sessions 
The scientific topics of the Congress include modern ap-
proaches to the conservation of genetic resources and 
prebreeeding, improvement of breeding methods and 
techniques and their practical application to breeding for 
higher yield, resistance to stresses and improvement of 
quality, evaluation and release of breeding material, im-
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plications of intellectual property rights in breeding pro-
grammes, public perception of plant breeding and bio-
technology.  
These topics will be organized in four sessions: 
1. Conservation of genetic resources and prebreeding 
Present status and progress in the collection, conserva-
tion, characterization, evaluation, documentation, and 
enhancement of genetic resources and agricultural biodi-
versity. 
2. Breeding for yield and resistance to biotic and 
abiotic stresses 
Advances in breeding for higher yield under optimal and 
marginal conditions, and resistance or tolerance to biotic 
and abiotic stresses that limit the crop production. 

3. Breeding for quality  
Advances in breeding for improved sensorial and nutri-
tional quality, functional foods, and breeding for quality 
for industrial purposes. 
4. Evaluation and release of breeding material and 
new breeding objectives 
Developments in the evaluation and release of improved 
materials, implications of intellectual property rights in 
breeding programmes, public perception of plant breed-
ing and biotechnology, and trends in breeding for future 
needs. 
Congress Web Page  
For more information please visit the Congress Web 
Page: http://www.comav.upv.ex/congreso/index.html 
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Publications 
Recent Staff Articles Published in Scien-
tific Journals 
A revisit of mutation induction by gamma rays in rice 
(Oryza sativa L.): Implications on microsatellite mark-
ers for quality control 
Fu, H.W., Li, Y.F. and Shu, Q.Y. 
Molecular Breeding (on-line), DOI 10.1007/s11032-008-
9173-7 
Abstract 
Mutation techniques have been used for generating ge-
netic variation and breeding new varieties during the past 
decades. However, the skepticism has also persisted dur-
ing the course on the sole mutational origin of genetic 
variation in mutated populations. We addressed this issue 
using three unique rice genetic lines in this study. First, 
we confirmed that gamma rays had significant effect on 
the growth of M1 plants, leading to significant reduction 
of fertility, seed set and plant height at doses 200 Gy and 
above. Second, we proved that out-crossing derived ge-
netic variants existed in M2 population (0.8%) and 
among selected putative mutants (0–33.3%), in addition 
to induced mutants. Third, we demonstrated that true in-
duced mutant lines had identical microsatellite haplo-
types to their parents. We proposed microsatellite assay 
as a method to exclude any genetic contaminants from 
induced mutants, with appropriate numbers for different 
levels of power based on reported microsatellite mutation 
rate and microsatellite polymorphic index. 
(2008) 
Recent Staff Articles Presented at a Meet-
ing 
Plant molecular mutation breeding 
Presented by Q.Y. Shu, at the 5th International Crop Sci-
ence Congress and Exhibition (13-18 April 2008), Jeju, 
Republic of Korea 
Abstract 
The advance in molecular genetics and DNA technolo-
gies has brought plant breeding including mutation breed-
ing into a molecular era. Plant molecular mutation breed-
ing is here defined as mutation breeding in which mo-
lecular or genomic information and tools are used in the 
development of breeding strategies and in the implemen-
tation of the breeding process. It is built upon the science 
of DNA damage, repair and mutagenesis, plant molecular 
genetics and genomics of important agronomic traits as 
well as induced mutations. Mutagenic treatment, super-
mutable genetic lines, molecular markers and high 
throughput DNA technologies for mutation screening

such as TILLING (Targeting Induced Limited Lesions IN 
Genomes) are the key techniques and resources in mo-
lecular mutation breeding. Molecular mutation breeding 
will significantly increase both the efficiency and effi-
cacy of mutation techniques in crop breeding. A perspec-
tive molecular mutation breeding scheme is proposed for 
discussion. 
(2008) 
Recent Non-IAEA Publications in the 
Field of Plant Breeding and Genetics 
Breeding Plantation Tree Crops: Tropical Species 
Jain, S.M. and Priyadarshan, P.M. (Eds.) 
 
 
 
 
 
 
 
 
 
 
Abstract 
Tree species, spread across a wide range of genera, are 
indispensable to human life. Their breeding, poised to 
satisfy human needs, presents significant challenges. Tree 
crops face a variety of agronomic and horticultural prob-
lems in propagation, yield, appearance, quality, diseases 
and pest control, abiotic stresses and poor shelf-life. Ad-
ditionally, shrinkage of cultivable land and the pressure 
of growing demand have resulted in growth of tree crops 
under marginal conditions that call for concerted efforts 
for their genetic improvement. Increased attention to the 
environment, sustainability and diet in recent years in 
turn magnifies the importance of study of these crops. 
With the use of modern molecular and biotechnological 
tools, the task of improving yield in tree crops is foremost 
in the acumen of future global agricultural research for 
sustainable production. 
This two-volume book series deals with both tropical and 
temperate tree crop species, and represents an effort to-
ward compilation of all available worldwide research on 
these subjects. This volume covers fruits and nuts (ba-
nana, mango, guava, papaya, grape, date palm, litchi, 
avocado, and cashew), oil crops (coconut, oil palm and 

 

Plant Breeding & Genetics Newsletter, No. 21, July 2008 



 

31 

olive), industrial crops (rubber) and beverages (coffee, 
tea and cocoa). The contributing authors are internation-
ally-known specialists who provide first hand compre-
hensive knowledge. All contributory book chapters have 
been peer reviewed and revised accordingly. This book 

series is an indispensable reference for scientists, re-
searchers, teachers, students, policy makers and planters.  
(2008) ISBN 978-0-387-71199-7 
Hardcover 
 

Publications within Coordinated Research  
Projects (CRPs) as of 2004 

Effects of Mutagenic Agents on the DNA Sequence 
in Plants 
Martin N., Ruedi E.A., LeDuc R., Sun F.-J. and 
Caetano-Anollees G. (2007). Gene-interleaving 
patterns of synteny in the Saccharomyces cerevivisiae 
genome: are they proof of an ancient genome 
duplication event? Biology Direct 2: 23. 
Sun F.-J., Fleurdepine S., Bousquet-Antonelli C., 
Caetano-Anollés G. and Deragon J.-M. (2007). 
Common evolutionary trends for tRNAderived SINE 
RNA structures. Trends in Genetics 23: 26-33. 
Ceballos H., Sánchez T., Morante N., Fregene M., 
Dufour D., Smith A.M., Denyer K., Pérez J.C., Calle 
F. and Mestres C. (2007). Discovery of an Amylose-
free Starch mutant in cassava (Manihot esculenta 
Crantz). Journal of Agricultural and Food Chemistry 
55(18): 7469-7476.  
Shu X.L., Jia L.M., Gao J.K., Zhao H.J., Wu D.X. 
(2007). Metabolite profiling of rice high in resistant 
starch. Journal of Agricultural and Food Chemistry, 
Accepted. 
Shu X.L., Gao J.K., Jia L.M., Song Y.L., Wu D.X. 
(2007). The influence of chain length of amylopectin 
on resistant starch in rice (Oryza sativa L.). Starch, 
Accepted. 
Shu X.L., Jiao G.A., Fitzgerald M., Yang C.Z., Shu 
Q.Y., Wu D.X. (2006). Starch structure and 
digestibility of rice high in resistant starch. Starch, 
58(8): 411-417  
Yang C.Z., Shu X.L., Zhang L.L., Wang X.Y., Zhao 
H.J., Ma C.X., Wu D.X. (2006). Starch properties of 
mutant rice high in resistant Starch. Journal of 
Agricultural and Food Chemistry 54(2): 523-528  
Ceballos H., Fregene M., Lentini Z., Sánchez T., 
Puentes Y.I., Pérez J.C., Rosero A. and Tofiño A.P. 
(2006). Development and Identification of High-Value 
Cassava Clones. Acta Horticulturae 703:63-70.  
Kwasniewski M. and Szarejko I. (2006). Molecular 
cloning and characterization of β-expansin gene 
related to root hair initiation in barley. Plant Physiol. 
141: 1149-1158. 

Caetano-Anollés G. (2005). Genome size evolution in 
the grasses. Crop Science 45:1809-1816. 
Caetano-Anollés G. (2005). Grass evolution inferred 
from chromosomal rearrangements and geometrical 
and statistical features in RNA structure. Journal of 
Molecular Evolution 60:635-652. 
Galvez H.F., Narciso J.O., Opina N.L., Canama A.O., 
Colle M.G., Tongson E.J.U., Latiza M.A., Caspillo 
C.L., Bituin J.L., Tiongco R.L., Frankie R.B. and 
Hautea D.M. (2005). Towards allele mining of 
bacterial wilt disease resistance gene in tomato. The 
Philippine Journal of Crop Science vol. 30 supplement 
no. 1, pp.65. 
Sánchez T., Chávez A.L., Ceballos H., Rodriguez-
Amaya D.B., Nestel P. and Ishitami M. (2005). 
Reduction or delay of post-harvest physiological 
deterioration in cassava roots with higher carotenoid 
content. Journal of the Science of Food and 
Agriculture 86(4): 634-639.  
Kodym A, Brunner H, Afza R, Rakotoarisoa N, Arias 
F.J.Z and Forster B.P (2005). Sensitivity Test For 
Mutation Production By Seed Irradiation. 
Caldwell D.G, McCallum N, Shaw P, Muehlbauer J.G, 
Marshall D.F and Waugh R. (2004). A structured 
mutant population for forward and reverse genetics in 
Barley (Hordeum vulgare L.) The Plant Journal vol: 
40, 143-150. 
Van der Vyver C., Kunert K.J. and Cullis C. (2004). 
Detection and characterization of a labile DNA region 
in the tobacco genome using representational 
difference analysis. Annals of Botany, 2004, 
submitted. 
Szarejko I. (2003). Anther culture for doubled haploid 
production in barley (L.). In: Maluszynski M., K.J. 
Kasha, B.P. Forster and I. Szarejko (Eds). Doubled 
Haploid Production in Crop Plants. A Manual, Kluwer 
Acad. Publ., Dordrecht, pp. 35-43.  
Szarejko I. (2003). Doubled haploid mutant 
production. In: Maluszynski M., K.J. Kasha, B.P. 
Forster and I. Szarejko (Eds). Doubled Haploid 
Production in Crop Plants. A Manual, Kluwer Acad. 
Publ., Dordrecht, pp. 351-362. 
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Maluszynski M., Szarejko I. and Kasha K.J. (2003). 
Published protocols for other crop plants. In: 
Maluszynski M., Kasha K.J., Forster B.P. and 
Szarejko I. (Eds). Doubled Haploid Production in 
Crop Plants. A Manual, Kluwer Acad. Publ., 
Dordrecht, pp. 309-336. 
Guzy-Wróbelska J. and Szarejko I. (2003). Molecular 
and agronomic evaluation of wheat (Triticum aestivum 
L.) doubled haploid lines obtained through maize 
pollination and anther culture methods. Plant Breeding 
122 (in press) 
Shoaib A., Migdadi H., Guzy-Wróbelska J., Janiak A. 
and Szarejko I. (2003). Genetic diversity in the Middle 
East barley and wheat landraces and cultivars using 
AFLP markers. In: Zwierzykowski Z., M. Surma, P. 
Kachlicki (Eds.), Application of Novel Cytogenetic 
and Molecular Techniques in Genetics and Breeding 
of the Grasses, Institute of Plant Genetics PAS, 
Poznan, (in press) 
Maluszynski M., Szarejko I. and Maluszynska J. 
(2003). Mutation techniques. In: Encyclopedia of 
Applied Plant Sciences. Elsevier Science, Oxford, (in 
press) 
Vorster J.B., Kunert K.J. and Cullis C.A. (2002). Use 
of representational difference analysis for the 
characterization of sequence differences between date 
palm varieties. Plant Cell Rep 21: 271-275. 
Ceballos, H. (2002). La yuca en Colombia y el 
Mundo. In (H.Ceballos and B. Ospina, eds.) La Yuca 
en el Tercer Milenio. CIAT, Cali, Colombia.  
Hautea D.M., Blatero C.H. and Galvez H.F. (2001). 
Evaluation of AFLP, SSR and RGA markers in 
Philippine crops for mapping and diversity studies. In: 
“Mutation Techniques and Molecular Genetics for 
Tropical and Subtropical Plant Improvement in Asia 
and the Pacific Region:, report of an FAO/IAEA 
Seminar held in Makati City, The Philippines, 11-15 
October 1999. Reproduced by IAEA, Vienna, Austria, 
IAEA-SR-210/26 89:92 (limited distribution). 
Maluszynski M., Szarejko I. and Maluszynska M. 
(2001). Induced mutations in wheat. In: The World 
Wheat Book. Bonjean, A.P. and W.J. Angus (Eds.) 
Lavoisier Publishing, Londres. pp.939-977. 
Maluszynski M., Gustafson P., Maluszynska J. and 
Szarejko I. (2001). Advanced breeding for germplasm 
enhancement and yield improvement. In: Yield Gap 
and Productivity Decline in Rice Production, FAO, 
Rome, pp. 191-224 
Nawrot M., Szarejko I. and Maluszynski M. (2001). 
Barley mutants with increased tolerance to aluminum 
toxicity. Euphytica 120 (3): 345-356 
Maluszynski M., Szarejko I., Bariga P. and Balcerzyk 
A. (2001). Heterosis in crop mutant crosses and 

production of high yielding lines using doubled 
haploid systems. Euphytica 120 (3): 387-398 
Forster B.P (2000) Mutation genetics of salt tolerance 
in barley: An assessment of Golden Promise and other 
semi-dwarf mutants. 
Cullis C.A. and Kunert K.J. (2000). Isolation of tissue 
culture-induced polymorphisms in bananas by 
Representational Difference Analysis. Acta Hort 
530:421-428. 
Physical Mapping Technologies for the Identifica-
tion and Characterization of Mutated Genes Con-
tributing to Crop Quality 
Tomlekova N., Grozeva S. and Rodeva V. (2006). 
AFLP polymorphism in tomato after gamma-rays cal-
lus mutagenesis. Ecology and Future, 3: 30-34. 
Tomlekova N., Atanassova B., Marinova D., Baralieva 
D. and Ribarova F. (2006). Study on the Variability of 
Lycopene and ß-carotene Content in Tomato (Ly-
copersicon esculentum Mill.). Acta Horticulturae (in 
press). 
Tomlekova N., Todorova V. and Daskalov S. (2006). 
Creating variation in pepper (Capsicum annuum L.) 
through induced mutagenesis, Plant Science (in press). 
Tomlekova N., Todorova V., Daskalov S. and Denev 
I. (2006). Biochemical evaluation of increased beta-
carotene levels in pepper mutants. Proceedings of 3rd 
Central European Congress on Food, 22-24 May 2006, 
Sofia, Bulgaria, (in press). 
Tomlekova N. (2006). Molecular characterization of 
interspecific tomato (Lycopersicon) hybrids. Proceed-
ings of 3rd Central European Congress on Food, 22-24 
May 2006, Sofia, Bulgaria (in press). 
Tomlekova N. (2006). Development of molecular 
markers for F1 tomato hybrids. Ecology and Future, 4: 
(in press). 
Hasterok R., Wolny E., Hosiawa M., Kowalczyk M. 
Kulak-Ksiazczyk S., Ksiaczyk T., Heneen W. and 
Maluszynska J. (2006) Comparative Analysis of 
rDNA Distribution in Chromosomes of Various Spe-
cies of Brassicaceae. Annals of Botany 97: 205-216. 
Scaldaferro M.A., Seijo J.G., Acosta M.C., Barboza 
G.E., Ducasse D.A., and Moscone E.A. (2006). Ge-
nomic characterization of the germplasm in peppers 
(Capsicum - Solanaceae) by fluorescent in situ hy-
bridization. - Plant Science 43 (4): 291-297. 
Identification and Pyramiding of Genes Contribut-
ing to Crop Quality Characters and Quality-
Affecting Tolerance 
Li C.D., Lance R., Tarr A., Harasymow S., Gupta S., 
Cakir M., Jones M.G.K., and Appels R. (2006) Marker 
assisted breeding in barley: the winners and the losers. 
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13th Australian Plant Breeding Conference, New Zea-
land. 
Guo R.X., Sun D.F., Tan Z.B., Rong D.F. and Li C.D. 
(2006) Two Recessive Genes Controlling Thermo-
photoperiod Sensitive Male Sterility in Wheat. Theo-
retical & Applied Genetics, 112: 1271-1276. 
Guo R.X., Sun D.F., Tan Z.B., Rong D.F. and Li C.D. 
(2006) Inheritance of Thermo-photoperiod Sensitive 
Male Sterility in Wheat. Australian Journal of Agricul-
tural Research, 57:187-192. 
Gill R, Li C., Appels R., Falk D. and Lance R. (2006) 
Mapping and development of a marker system for use 
in male sterile facilitated recurrent selection in Barley 
(Hordeum vulgare). 13th Australian Plant Breeding 
Conference, pp 164, Christchurch, April 2006, New 
Zealand. 
Li C., Lance R., Tarr A., Harasymow S., Gupta S., 
Cakir M., Jones M.G.K. and Appels R. (2006) Marker 
assisted breeding in barley: the winners and the losers. 
13th Australian Plant Breeding Conference, Christ-
church, April 2006, New Zealand. 
Kim, H.S., Suh S.J., Baek S.B., Kim J.G., Kim D.H., 
and Kim S.J. (2005) Molecular mapping of barley yel-
low mosaic virus disease resistance. Korean J. of Crop 
Science. Vol. 50. Suppl. 1.: 198-199. (Abstract). 
Manasievska-Simic S., Angelov I., Ivanovska S., 
Gjorgovski I., Simeonova E., Ivanovski M. and Janku-
lovska M. (2006) Relationship between HMW glu-
tenin subunits and 1B/1R translocation in wheat culti-
vars. Cereal Research Communications (in press). 
Manasievska-Simic S., Angelov I., Ivanovska S., 
Simeonova E., Ivanovski M. and Jankulovska M. 
(2006) Quality of Macedonian Soft Wheat Cultivars I. 
HMW Composition. XI Symposium on Biotechnol-
ogy. Proceedings. 285-291. Vol. 11. (11-12), Book I. 
Cacak, 3-4 March. 
Simeonovska E. Application of wheat induced muta-
tions and selection of mutant lines in M2 and M3 gen-
eration on the basis of quality and productive features. 
Doctoral Thesis. 
Shen X., Zhang T., Guo W., Zhu X. and Zhang X. 
(2006) Mapping QTLs with main effects, epistatic ef-
fects and QTL × environment interaction for fiber and 
yield traits in RILs of Upland cotton. Crop Sci. 46: 61-
66. 
Shen X., Guo W., Zhu X., Yuan Y. and Zhang T. 
(2007) Genetic Mapping of Quantitative Trait Loci for 
Fiber Quality and Yield Trait by RIL Approach in Up-
land Cotton. Euphytica, DOI 10.1007/s10681-006-
9338-6. 
Bao J. et al. (2006) Analysis of genotypic diversity in 
the starch physicochemical properties of nonwaxy 

rice: Apparent amylose content, pasting viscosity, and 
gel texture. Starch: 58:259-267. 
Bao J.S., Corke H. and Sun M. (2006) Microsatellites, 
single nucleotide polymorphisms and a sequence 
tagged site in starch-synthesizing genes in relation to 
starch physicochemical properties in nonwaxy rice 
(Oryza sativa L.). Theor Appl Genet, 113, 1185-1196. 
Bao J.S., Corke H. and Sun M. (2006) Nucleotide di-
versity in starch synthase IIa and validation of single 
nucleotide polymorphisms in relation to starch gelati-
nization temperature and other physicochemical prop-
erties in rice (Oryza sativa L.).Theor Appl Genet, 113, 
1171-1183. 
Toyota, K., et al. (2006) Expression profiling of starch 
metabolism-related plastidic translocator genes in rice. 
Planta 223: 248-257. 
Toyota K., Tamura M., Ohdan T. and Nakamura Y. 
(2006) Expression profiling of starch metabolism-
related plastidic translocator genes in rice. Planta 223: 
248-257. 
Fujita N., Yoshida M., Asakura N., Ohdan T., Miyao 
A., Hirochika H. and Nakamura Y. (2006) Function 
and characterization of starch synthase I using mutants 
in rice. Plant Physiol. 140: 1-15. 
Boonsirichai K., Puripunyavanich V., Phadvibulya V., 
Adthalungrong A. and Srithongchai W. (2006) Com-
parison between the DNA fingerprints obtained from 
the yellow vein mosaic disease tolerant Okra mutants 
and their parental variety. 44th Kasetsart University 
Annual Conference, 30 January - 2 February 2006, 
Bangkok, Thailand. Book 1, pp: 547-555. 
Mondal S., Badigannavar, A.M., Kale, D.M. and 
Murty, G.S.S. (2006) Induction of genetic variability 
in a disease resistant groundnut breeding line. 2nd Na-
tional Plant Breeding Congress, March 1-3 2006, 
Tamil Nadu Agricultural University, Coimbatore, In-
dia (Abs.) pp: 83-84. (Best Poster Award). 
Mondal S., Sutar S.R., Badigannavar A.M. and Murty 
G.S.S. (2006) Genetic diversity in cultivated ground-
nut revealed by Inter Simple Sequence Repeat mark-
ers. Abstract. BARC Golden Jubilee and DAE-BRNS 
Life Sciences Symposium 2006 (LSS - 2006) on 
Trends in Research and Technologies in Agriculture 
and Food Sciences, December 18-20 2006, BARC, 
Mumbai. pp: 93. 
Blenda A., Scheffler J., Scheffler B., Palmer M.B., 
Lacape J.-M., Yu J., Jesudurai C., Jung S., Muthuku-
mar S., Yellambalase P., Ficklin S., Staton M., Echel-
man R., Ulloa M., Saha S., Burr B., Liu S., Zhang T., 
Fang D., Pepper A.E., Kumpatla S.P., Jacobs J., Tom-
kins J.P., Cantrell R.G. and Main D. (2006). CMD: A 
cotton microstallite database resource for Gossypium 
genomics. BMC Genomics, 7:132. 
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Identification and pyramiding of mutated genes: 
novel approaches for improving crop tolerance to 
salinity and drought 
Ozbas M.O. and Cagirgan M.I. (2006) Variation 
in morpho-physiological traits in barley genotypes 
selected by carbon isotope discrimination for a high 
and low water use efficiency. Gene-Plant-Crop Rela-
tions; Scale and Complexity in Plant Systems Re-
search, Wageningen, Netherlands, 23-26 April 2006. 
Gadjev I., Vanderauwera S., Gechev T.S., Laloi C., 
Minkov I.N., Shulaev V., Apel K., Inzé D., Mittler R. 
and Van Breusegem F. (2006) Transcriptomic foot-
prints disclose specificity of reactive oxygen species 
signaling in Arabidopsis. Plant Physiology (accepted). 
Brini F., Hanin M., Lumbreras V., Irar S., Pagès M., 
and Masmoudi K. (2006) Functional Characterization 
of DHN-5, a dehydrin showing a differential phos-
phorylation pattern in two Tunisian durum wheat 
(Triticum durum Desf.) varieties with marked differ-
ences in salt and drought tolerance Plant Science 172: 
20-28. 
Brini F., Hanin M., Mezghani I., Berkowitz G.A. and 
Masmoudi K. Overexpression of wheat Na+/H+ anti-
porter TNX1 and H+-pyrophosphatatase TVP1 im-
prove salt and drought stress tolerance in Arabidopsis 
thaliana plant (in press).  
Pareek A., Singh A., Kumar M., Kushwaha H.R., 
Lynn A.M. and Singla-Pareek S.L. (2006) Whole-
Genome Analysis of Oryza sativa Reveals Similar Ar-
chitecture of Two-Component Signaling Machinery 
with Arabidopsis. Plant Physiology 142:380-397. 
Moustafa R.A.K. and EL-Gendy R.W. (2006). Breed-
ing for drought tolerance in barley following hybridi-
zation between a high yielding mutant line and local 
varieties. Eighth Arab Conference on the Peaceful 
Uses of Atomic Energy. Amman, 3-7 December 2006 
(in press). 
Molecular characterization of mutated genes con-
trolling important traits for seed crop improvement 
Carneiro N.P., Guimarães C.T., Lana U.G.P., Lana 
J.G.P. and Paiva E. (2004). Characterization of genes 
expressed in the maize endosperm Indian Bol II mu-
tant. XXV Brasilian Nacional Congress of Maize and 
Sorghum - CD ROM. 
Spetsov P., Ruseva T.S., Belchev I., Daskalova N. 
(2004) Development and investigation of initial breed-
ing material obtained by crossing common wheat T. 
aestivum with Aegilops species. II. Biological charac-
terization of amphiploids, Res. Commun. of USB, 
branch Dobrich, vol.6 (1): 20-28 
[www.geocities.com/fcr-abstracts/2004-Sp.htm]. 
Spetsov P., Hsam S.L.K., Zeller F.J. and Daskalova N. 
(2004) Increased resistance to powdery mildew and 

leaf rust in Triticum aestivum x Aegilops variabilis 
cross by gamma irradiation (submitted to Field Crops 
Research). 
Oh C.S., Choi Y.H., Lee S.J., Yoon D.B., Moon H.P., 
Ahn S.N. (2004) Mapping of quantitative trait loci for 
cold tolerance in weedy rice. Breeding Sci. 54: 373-
380. 
Oh C.S., Lee S.J., Yoon D.B., Suh J.P., Ahn S.N. 
(2004) QTLs for domestication-related and agronomic 
traits in temperate Japonica weedy rice. Korean Jour-
nal Breeding 36: 20-30. 
Kim M.Y., Van K., Lestari P., Moon J.-K. and Lee S.-
H. (2005) SNP identification and SNAP marker devel-
opment for a GmNARK gene controlling supernodula-
tion in soybean. Theor. Appl. Genet. (in press, online 
published). 
Van K., Kim K.-S., Ha B-K, Jun T.-H., Jang H.-J., 
Kim M.Y. and Lee S.-H. (2005) Molecular marker 
characterization of a supernodulating soybean mutant 
SS2-2. Korean J. Breeding (in press). 
Rutger J.N., Raboy V., Moldenhauer K.A.K., Bryant 
R.J., Lee F.N. and Gibbons J.W. (2004) Registration 
of KBNT lpa 1-1 low phytic acid germplasm of rice. 
Crop Sci. 44: 363. 
Rutger J.N. and Bryant R.J. (2004) Registration of 
aromatic se rice germplasm. Crop Sci. 44: 363-364. 
Rutger J.N., Moldenhauer K.A.K., Gravois K.A., Lee 
R.N., Bryant R.J. (2004) Registration of six semidwarf 
mutants of rice. Crop Sci. 44: 364-366. 
Rutger J.N., Moldenhauer K.A.K., Gravois K.A., Lee 
F.N., Norman R.J. and Bryant R.J. (2004) Registration 
of five induced semidwarf mutants of rice. Crop Sci. 
44: 1496-1497. 
Rutger, J.N., Moldenhauer K.A.K., Gibbons J.W., An-
ders M.M. and Bryant R.J. (2004) Registration of 
LGRU ef early flowering mutant of rice. Crop Sci. 44: 
1498. 
Rutger J.N., Bryant R.J., Moldenhauer K.A.K. and 
Gibbons J.W. (2004) Registration of goldhull low 
phytic acid (GLPA) germplasm of rice. Crop Sci. 44: 
1497-1498.  
Eizenga G.C., Lee F.N., Jia Y. (2004) Identification of 
blast resistance genes in wild relatives of rice (Oryza 
spp.) and newly introduced rice (O. sativa) lines. p. 
29-36. In R.J. Norman. J.F. Meullenet and K.A.K. 
Moldenhauer (eds.), B.R. Wells rice research studies 
2003. Univ. Arkansas, Agric. Exp. Stn. Res. Series 
517. 
Kumar A., Jain A., Sahu R.K., Shrivastava M.N., Nair 
S., Mohan M. (2005) Genetic analysis of resistance 
genes for the rice gall midge in two rice genotypes. 
Crop Sci (in press). 
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Jain A., Ariyadasa R., Kumar A., Srivastava M.N., 
Mohan M., Nair S. (2004) Tagging and mapping of a 
rice gall midge resistance gene, Gm8, and develop-
ment of SCARs for use in marker-aided-selection 
(MAS) and gene pyramiding. Theor Appl Genet 
109:1377-1384. 
Rajyashri K.R. and Mohan M. (2004) Gene pyramid-
ing: A transgenic approach to enhancing resistance 
durability in plants. In Transgenic Crop Protection: 
Concepts and Strategies, O. Koul and G.S. Dhaliwal 
(eds.) pp. 219-260 Science Publishers Inc., Enfield, 
USA. 
Coimbra J.L.M., Carvalho F.I.F. de, Oliveira A. Costa 
de, Silva J.A.G., Lorencetti, C. (2005) Comparison 
between chemical and physical mutagens in oat popu-
lations.Ciência Rural, Santa Maria -RS, v. 35, n. 1 (in 
press). In Portuguese with English abstract. 
Silva J.A.G., Carvalho Fernando I.F. de, Oliveira A. 
Costa de, Marchioro V.S., Lorencetti C., Benin G., 
Schmidt D., Hartwig I. (2004) Correlations and path 
analysis to identify characters associated to plant stat-
ure and aluminum tolerance in double-haploid wheat 
under hydroponics. Revista Brasileira de Agrociência, 
Pelotas, v. 10, n. 4, p. 419-425. In Portuguese with 
English abstract. 
Coimbra J.L.M., Carvalho F.I.F. de, Oliveira A. Costa 
de, Chocorosqui V., Guidolin A.F. (2004) Criation of 
genetic variability for the character vegetative cycle in 
oat: artificial hybridization versus induced mutation. 
Revista Brasileira de Agrociência, Pelotas, v. 10, n. 2, 
p. 159-166. In Portuguese with English abstract. 
Coimbra J.L.M., Carvalho F.I.F. de, Oliveira A. Costa 
de, Guidolin A.F. (2004) Criation of genetic variability 
for the character plant stature in oat: artificial hybridi-
zation versus induced mutation Revista Brasileira de 
Agrociência, Pelotas, v. 10, n. 3, p. 273-280. In Portu-
guese with English abstract. 
Vieira E.A., Castro C.M., Oliveira, A. Costa de, Car-
valho, F.I.F. de, Zimmer P.D., Martins L.F. (2004) 
Genetic structure of annual ryegrass (Lolium multiflo-
rum) populations estimated by RAPD. Scientia Agri-
cola, Piracicaba, v. 61, n. 4, p 407-413. 
Coimbra J.L.M., Carvalho F.I.F. de, Oliveira A. Costa 
de (2004) Genetic variability in populations of oat in-
duced by chemical and physical mutagenic agents. 
Crop Breeding and Applied Biotechnology, Viçosa, v. 
4. 
Lannes S.D., Zimmer, P.D., Oliveira, A. Costa De; 
Carvalho, F.I.F. de, Vieira E.A., Magalhães Jr. A., 
Kopp M.M., Freitas F.A. de. (2004) In vitro regenera-
tion of rice anthers of irrigated rice (Oryza sativa L.) 
and mapping of associated QTL. Ciência Rural, Santa 
Maria, v. 34, n. 5, p. 1355-1362. In Portuguese with 
English abstract. 

Silva J.A.G., Carvalho F.I.F. de, Oliveira A. Costa de, 
Silva S.A., Marchioro V.S., Lorencetti C., Benin G., 
Schmidt D., Hartwig I. (2004) Doublé-haploid wheat 
with potential for aluminum tolerance and sensitivity 
to gibberellic acid in hydroponic culture. Revista Bra-
sileira de Agrociência, Pelotas, v. 10, n. 1. In Portu-
guese with English abstract. 
Coimbra J.L.M., Carvalho F.I.F. de, Oliveira A. Costa 
de. (2004) Use of induced mutation and artificial 
crosses for increasing genetici variability for the char-
acter vegetative cycle in oats. Revista Científica Rural, 
Bagé - RS. In Portuguese with English abstract. 
Mutational analysis of root characters in annual 
food plants related to plant performance 
Martínez A.E., Franzone P.M., Aguinaga A., Polenta 
G., Murray R., Prina A.R. (2004) Nuclear gene con-
trolling seminal root growth response to hydroponic 
cultivation in barley. Environmental and Experimental 
Botany 51(2): 133-144. 
Forster B.P., Ellis R.P., Moir J., Talamè V., Sanguineti 
M.C., Tuberosa R., This D., Teulat-Merah B., Ahmed 
I., Mariy S.A.E.E., Bahri H., El Ouahabi M., Zouma-
rou-Wallis N., El-Fellah M. and Ben Salem M. (2004) 
Genotype and phenotype associations with drought in 
barley tested in North Africa. Annals of applied Biol-
ogy 144: 157-168. 
Ozbas M.O. and Cagirgan M.I. 2004. Variability and 
Interrelationships for Root Traits in a Subset of In-
duced Barley Mutant Collection. Cereal Res. Com-
mun. 32(1):119-126. 
Çagirgan M.I., Özbas M.O., Heng L. and Afza R. 
(2005) Genotypic Variability for Carbon Isotope Dis-
crimination in the Mutant and Improved Lines of Bar-
ley. Isotopes in Environment and Health Studies (in 
press) 
Jackson L.E. (2005) Soil biology: root architecture and 
growth. Encyclopedia of Soils in the Environment. 
Elsevier Ltd. Pp. 411-421. 
Martínez A., Landau A., García P.T., Polenta G., Arias 
M.C., Murray R., Pensel N. and Prina A.R. (2005) 
Two Mutants Affecting Adaptative Responses to 
Abiotic Stresses in Barley Seedlings. Czech J. Genet. 
Plant Breed. 41 (1): 1-10. 
Cabrera Lejardi M., Gutiérrez L., Pérez C., Lago E., 
Pérez M., Mendoza M.J., Díaz M. and Marrero S. 
(2004) Caracterización fisiológica de radiomutantes de 
trigo. En: Taller Fisiología Vegetal y Bioquímica. 
Congreso Científico del INCA (14: 2004, Nov. 9-12, 
La Habana). Memoria CD-ROM, ISBN 959-7023-27-
X. 
Gutierrez L., Cabrera Lejardi M. y colaboradores 
(2004) Algunas consideraciones para el cultivo del 
trigo en Cuba. En: Taller Alternativas para la produc-
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ción Agrícola. Congreso Científico del INCA (14: 
2004, Nov 9-12, La Habana). Memoria CD-ROM, 
ISBN 959-7023-27-X. 
Cabrera Lejardi M., Gutiérrez L, Pérez C. Lago E., 
Pérez M., Mendoza M.J., Díaz M. and Marrero S. 
(2004) Tolerancia de radiomutantes de trigo a la se-
quía y salinidad. En: Convención Trópico (2004, Abril 

4-8, La Habana). Memoria CD-ROM, ISBN 959-
7167-02-6. 
Gutierrez L., Cabrera Lejardi M. y colaboradores 
(2004) El cultivo del trigo en Cuba, un siglo de traba-
jos. En: Convención Trópico (2004, Abril 4-8, La 
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List of Plant Breeding and Genetics Section’s 
Publications

Plant Mutation Reports 
Year Edition Contents (a sampling of the papers are listed below): Reference No. 
2007 Vol. 1, No. 3 • Mutation breeding and genetics in Korea 

• Genetic enhancement of groundnut 
• Virus resistant banana 
• Ion beams implantation on wheat 
• Trombay mutant groundnut varieties 
• Lodging tolerant rice variety 

ISSN 1011-260X 

2006 Vol. 1, No. 2 • 30 years rice mutation breeding and genetics 
• Mutant groundnut varieties in Bangladesh 
• Shortening durum wheat plants 
• Seedless mutant sweet orange 
• Colorful chrysanthemum mutations 
• Radiosensitivity of cassava in vitro culture  

ISSN 1011-4289 

2006 Vol. 1, No. 1 • Rice mutation breeding in China 
• Long grain aromatic rices and induced 

mutations 
• Significant contribution of mutation techniques 

to rice breeding in Indonesia 
• Use of induced mutants in rice breeding in 

Japan 
• Katy deletion mutant populations 
• Rice mutation breeding in Vietnam 

ISSN 1011-260X 

Mutation Breeding Newsletter and Reviews  
Year Edition Contents (a sampling of the papers are listed below): Reference No. 
2005 No. 1 • High yielding mutants in cotton 

• Drought resistant tomato 
• Groundnut resistant to foliar diseases 
• Lodging resistant glutinous rice 
• First ever oilseed mustard mutant 

ISSN 1011-260X 

Mutation Breeding Review (published until 2004) 
Year Edition Title Reference No. 
2004 No. 14 Officially released mutant varieties in China ISSN 1011-2618 
2001 No. 13 Grain legume cultivars derived from induced mutations, 

and mutations altering fatty acid composition 
ISSN 1011-2618 

2000 No. 12 Officially released mutant varieties – The FAO/IAEA 
database 
 

ISSN 1011-2618 
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Year Edition Title Reference No. 
1999 No. 11 Oilseed cultivars developed from induced mutations and 

mutations altering fatty acid composition 
ISSN 1011-2618 

Mutation Breeding Newsletter (published until 2003) 
Year Edition Title Reference No. 
2003 No. 46 Index Issue No. 21-44 ISSN 1011-260X 
2001 No. 45 Issue No. 45 ISSN 1011-260X 
1999 No. 44 Issue No. 44 ISSN 1011-260X 

Books 
Year Edition Title  Book Cover  Reference No. 
       
2004  Banana Improvement: Cellular, 

Molecular Biology, and Induced 
Mutations 

  
 
 
 
 
 
 
 
 

 ISBN 1-57808-340-0 

       
2003  Doubled Haploid Production in 

Crop Plants – A Manual 
  
 
 
 
 
 
 
 
 

 ISBN 1-4020-1544-5 

       
2002 Training 

Course Se-
ries No. 19 

Mutant Germplasm Characteri-
zation using Molecular Markers 
– A Manual 

  
 
 
 
 
 
 
 
 

 ISSN 1018-5518 
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Year Edition Title  Book Cover  Reference No. 
       
2002  Mutations, In Vitro and Molecu-

lar Techniques for Environmen-
tally Sustainable Crop Im-
provement 

  
 
 
 
 
 
 
 
 

 ISBN 1-4020-0602-0 

Technical Documents 
Year Type of Publication Title Reference No. 
2006 IAEA-TECDOC-1493 Mutational analysis of root characters in food 

plants 
ISBN 92-0-103106-8 
ISSN 1011-4289 

2004 IAEA-TECDOC-1384 Low cost options for tissue culture technology in 
developing countries 

ISBN 92-0-115903-X 
ISSN 1011-4289 

2004 IAEA-TECDOC-1426 Genetic improvement of under-utilized and ne-
glected crops in low income food deficit countries 
through irradiation and related techniques 

ISBN 92-0-113604-8 
ISSN 1011-4289 

2003 IAEA-TECDOC-1369 Improvement of new and traditional industrial 
crops by induced mutations and related biotech-
nology 

ISBN 92-0-101603-4 
ISSN 1011-4289 

2001 IAEA-TECDOC-1195 Sesame improvement by induced mutations ISSN 1011-4289 
2001 IAEA-TECDOC-1216 Induced mutations in connection with biotechnol-

ogy for crop improvement in Latin America 
ISSN 1011-4289 

2001 IAEA-TECDOC-1227 In vitro techniques for selection of radiation in-
duced mutations adapted to adverse environ-
mental conditions 

ISSN 1011-4289 

2001 IAEA-TECDOC-1253 Radioactively labeled DNA probes for crop im-
provement 

ISSN 1011-4289 

1998 IAEA-TECDOC-1010 Application of DNA based marker mutations for 
improvement of cereals and other sexually repro-
duced crop plants 

ISSN 1011-4289 

1998 IAEA-TECDOC-1047 Use of novel DNA fingerprinting techniques for 
the detection and characterization of genetic 
variation in vegetatively propagated crops 

ISSN 1011-4289 

1997 IAEA-TECDOC-951 Improvement of basic food crops in Africa 
through plant breeding, including the use of in-
duced mutations 

ISSN 1011-4289 

1996 IAEA-TECDOC-859 Use of mutation techniques for improvement of 
cereals in Latin America 

ISSN 1011-4289 

1995 IAEA-TECDOC-800 In vitro mutation breeding of banana and plantains ISSN 1011-4289 
1995 IAEA-TECDOC-809 Improvement of root and tuber crops in tropical 

countries of Asia by induced mutations 
ISSN 1011-4289 

1994 IAEA-TECDOC-781 Mutation breeding of oil seed crops ISSN 1011-4289 
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How to order IAEA Publications 
Orders and request for information may be addressed directly to: 
Sales and Promotion Unit 
International Atomic Energy Agency 
Wagramer Strasse 5 
P.O. Box 100 
A-1400 Vienna 
Austria 
Telephone: +43 1 2600 22529 (or 22530) 
E-mail:   sales.publications@iaea.org 
Web site:  http://www-pub.iaea.org/MTCD/publications/publications.asp 
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New FAO/IAEA Database of Mutant Varieties and 
Genetic Stocks

Welcome to our new FAO/IAEA Database of Mutant 
Varieties and Genetic Stocks! At the moment, we just 
completed construction of the part for Mutant Variety 
Database, which is still in the process of information up-
dating. We will add the other part for Mutant Genetic 
Stocks in due time. The new database has improved over 

the FAO/IAEA Mutant Variety Database in many ways. 
We are working to make the new database as the global 
information source of mutant varieties and mutant genetic 
stocks, as well as activities and events related to plant 
mutation breeding and research. 

 
 
 
 
 
 
 
 
 

 
The key feature of the database is that you can register 
your mutant varieties from your desktop. For this pur-
pose, you need first register an account; then you will be 
authorized to submit or edit a mutant variety.  
We would greatly appreciate your support by registering 
your mutant variety in our database. Once the variety is 
registered, it will have its own ‘homepage’ (see below). 
Therefore, you can use it as an important platform to 

showcase your new varieties (The introduction of this 
variety may be shown in local language). 
Please visit the website http://mvgs.iaea.org and send us 
your valuable suggestions and comments regarding the 
structure and content of this database. Please also send us 
other information, related to plant mutation breeding and 
mutant varieties, genetic stocks; we may post them on the 
website.

 
 
 
 
 
 
 
 
 
 
 
 

 
YOU MAY STILL SEND US INFORMATION ON YOUR MUTANT VARIETY AND WE WILL UPLOAD 

THEM INTO THE SYSTEM, IF IT IS DIFFICULT FOR YOU TO DO SO. 
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IMPORTANT! 
 

AUTHOR’S GUIDELINES FOR MANUSCRIPT SUBMISSION TO 
PLANT MUTATION REPORTS 

 
Articles will be indexed and abstracted in CABI!

Scope 
Plant Mutation Reports (PMRs) publishes (mini) reviews, 
short communications and complete research papers in all 
areas of plant mutation research which focuses on 
mutagenesis, mutation induction, mutant characterization, 
and mutant applications. It also publishes description pa-
pers on mutant germplasm and mutant varieties. Papers 
on social-economic impact analysis of induced mutations 
and mutant varieties are also accepted. 
Style 
The manuscript should be concisely written with the fol-
lowing sections: 
Title page 
• Title: the title should be as short as possible, but 

should contain adequate information regarding the 
contents. 

• Authors: Initials of given name followed by full fam-
ily name. 

• Affiliation(s)/Address(es):  
• Email address: the corresponding author’s email ad-

dress should be given. 
Abstract and Keywords 
A brief and informative summary of the paper not ex-
ceeding 150 words. Optional for short communications. 
Each paper should have 3-5 keywords. 
Main text 
• Review articles may be organized according to their 

specific requirements. 
• Research articles should include: Introduction, Mate-

rials and Methods, Results (and) Discussion (this 
could be combined for Short communications).  

• New mutant germplasm should include a short de-
scription of initial material used and the mutagen and 
doses applied; selection process; mutated characteris-
tics and its genetic and agronomic analysis. Descrip-
tion of mutant variety should, in addition, include its 
performance in yield trials for varietal release and the 
releasing committee, when applicable. 

Acknowledgements 
• Acknowledgements of grants, support etc, should 

follow the text and precede the references. 
References 
The literature references should be cited either as John 
(1990) for single author paper, John and Johnson (2000) 
for papers with two authors, or John et al. (2000) for pa-
pers with more than two authors throughout the text, and 
alphabetically listed in the Reference following the style 
shown below:  
• Periodicals: Shamsuzzaman K.M. and Shaikh 

M.A.Q. (1991) Early maturing and high seed yielding 
chickpea mutant. Mut Breed Newslett 37: 4-5. 

• Books (edited by someone other than author of arti-
cle): Maluszynski M. (1990) Gene manipulation in 
plant improvement. In: Gustafsson J.P. (ed), Induced 
Mutations in Plant Improvement. Plenum press, New 
York. Pp239-250. 

• Books (identical author and editor) van Harten A.M. 
(1998) Mutation Breeding, Theory and Practice. 
Cambridge University Press, Cambridge, U.K. pp. 
237-240. 

Figures and Tables 
• All tables and figures, e.g. photographs, graphs and 

diagrams should be referred to as either ‘Table’ or 
‘Fig.’ and be numbered consecutively (1, 2, etc.) in 
the text. 

• In tables, footnotes are preferred over long explana-
tory material in the heading or table body. Such ex-
planatory footnotes, identified by superscript letters, 
should be placed immediately below the table.  

• Do not use boxes; use horizontal lines only. Figures 
and tables should be placed on separate pages. 

Units and symbols  
The standard SI units and symbols should be used 
throughout 
(www.scenta.co.uk/tcaep/science/siunit/index.htm).  
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Publication 
This is a biennial publication of the Joint FAO/IAEA 
Programme of Nuclear Techniques in Food and Agricul-
ture of the International Atomic Energy Agency, Vienna, 
Austria.  

Submission 
Electronic submission through email is encouraged. Be-
fore a permanent address is set for this, you may submit it 
to the IAEA’s official email address: Offi-
cial.Mail@iaea.org.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      Plant Breeding & Genetics Newsletter, No. 21, July 2008 



 

 

Plant Breeding and Genetics Newsletter 
 No.                                 July 2008 

The PBG Newsletter is prepared twice a year by the Plant Breeding and Genetics Section, Joint FAO/IAEA Programme of 
Nuclear Techniques in Food and Agriculture and FAO/IAEA Agriculture and Biotechnology Laboratory, Seibersdorf. 

International Atomic Energy Agency 
Wagramer Strasse 5, P.O. Box 100, 

A-1400 Vienna, Austria 
Printed by the IAEA in Austria, 

July 2008 

08
-2

21
31

 

Plant Breeding & Genetics Newsletter, No. 21, July 2008 

21                 


