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Mutant wheat resistance screening at Moi University, Chepkoilel University College, Eldoret, Kenya (
to: courtesy of Prof Miriam Kinyua)

To Our Readers

The end of the year, and the end of a biennium, is a good moment in time to refle
our past activities, to take some breath and contemplate the present, in order to
ourselves into the future.

Activities in 2010-2011 were numerous. We served 93 Member States through
Coordinated Research Projects (CRPs) and 65 Technical Cooperation Projects |
(on the national, regional and interregional level).

The food crisis, combined with the global financial crisis of 2008 and 2009, natura
sources depletion, and emerging climate change issues, threatens the livelihoods
lions of poor people in many developing countries. About 60% of rural communitie
the tropics and subtropics are persistently affected by a decline in household fooc
duction. Technology, such as irrigation and improved crop varieties, has change
situation for some people, but insecurity still prevails for the poorest and most vulr
ble. Progress in achieving the Millennium Development Goals, particularly on hal
hunger and poverty by 2015, are behind track. As the Food and Agriculture Orga
tion of the United Nations (FAO) reported, the number of undernourished people ir
developing world actually increased in the past two to three years (CGIAR 2009).
justifies our focus of activities being more centred on the sustainable intensificatic
crop productivity for food security and livelihood improvement under the negative
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fects of climate change and variability (abiotic stress andnonths alone three, encompassing low cost, PBGL de-
the emergence of old/new transboundary plant diseaseskloped and adapted TILLING Kkits, including reference

Inside this issue, you will find reports (see especiallyDNA and specific protocols and guidelines (learn more

‘Coordinated Research Projects (CRPs) and Researebout further PBGL activities in this issue).

Coordination Meetings (RCMs)' section) on approacheﬁn line with tradition, we aim to report highlights to you

to improve genotypes with high water and nutrition use . .
mp 9 yb 9 . in each volume of our newsletter. One major achievement
efficiency for water scarce environments and on climat

: %o single out for the current volume is undoubtedly the
proofing food crops. promising development reported by participants in the
The improvement of crops for adaptation to high temperdechnical Cooperation project INT/5/150 on ‘Respond-
atures in drought prone areas, and addressing other nediag to the transboundary threat of wheat black stem rust
tive effects of climate variability and change, is of prime(Ug99)’, that ten M resistant lines have been submitted
importance to achieve sustainable food security. To thig international yield trials (read the full story inside this
end, technology packages must be developed and adapiedue).

and capacity must be developed. Please read about hqy.v .

. . . . Finally we want to thank you for your continuous support
ohur Plant Breedw;]g and Geneélcs L'crl]boratoryl 'S addressmgnd irB:put as Chief Scier¥[ific Invéstigators (CsSls) irl?pour
these issues in the section about the ‘Development at t . : ,
Plant Breeding and Genetics Laboratory, Seibersdorf!a’eoordmated Research Projects (CRPs), counterparts in

We report on the availability of new protocols and uide-TeChnical Cooperation projects (TC), consultants and
. P . y P! 9 experts. It is your success story that this biennium 25 new
lines on low cost, simple and user-friendly mutation de-

. ) \ officially released mutant varieties have been added to
tection h'['[p.//qus;.|aea.orq/LaboratorvProtocals.aspx).t e Mutant Variety Databaseht(p:/mvgs.iaea.oly

These genotyping and phenotyping protocols are adathN ich now holds more than 3200 entries
for use by breeders in developing countries and include '

DNA extraction techniques and simple gel electrophore-
sis methods as well as seedling salinity screening of rice
in hydroponics and soil, and drought tolerance screening.
There are also new protocols for irradiation screening and
radiosensitivity testing for mutation induction.

Pierre J.L. Lagoda
Head,
Plant Breeding and Genetics Section
Further, this biennium, we provided 10 low cost technol-
ogy packages for mutation detection to national breeding
programmes and other research institutions, the last six

Please allow me to take this opportunity to wish you
peace, health and prosperity for the year 2012.

May you succeed in all your endeavours!
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! Joined the IAEA in October 2011

2 Seperated from the IAEA in December 2011
% Seperated from the IAEA in July 2011

* Joined the IAEA in September 2011
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Let us introduce to you our new La- University in Berlin in 1999. He was formerly a staff
boratory Head, Mr Brian Peter FOR- member of PBGL and PBGS (1997-2004) in a very simi-
STER. Brian was born in the United lar position. His research experience extends from the use
Kingdom (UK), and obtained his BSc of molecular cytology and molecular markers in screen-
¢ a 3 in Agricultural Botany from the Uni- ing for biotic and abiotic stress, to resistance in natural
. versity of Leeds, England, UK and his and induced mutagenesis derived populations of a range
PhD in Agricultural Botany from the of plant species including Arachis, Brassica and Musa.
.\ University of Edinburgh, Scotland, He has published in several peer reviewed journals. Since
UK. He was employed for more than his tenure at the International Atomic Energy Agency
20 years by the Scottish Crop Research Institute (SCR{JAEA), Stephan has worked as a consultant for EM-
in various positions with increasing responsibilities asBRAPA, Brazil. We welcome back Stephan to our sec-
plant breeder/geneticist, interrupted for two times ondion in Vienna and encourage you to contact him using
year as sabbatical leave at the Svaloev Weibull AB (Inthe following electronic address: mail-
ternational Seed and Breeding Company), Svaloev, Swee:s.nielen@iaea.org
den and as consultant at the FAO/IAEA Plant Breedingg
)

; . . we had the pleasure to welcome two new colleagues,
and Genetics _Laboratory, Seibersdorf, Austrla._ The !a n the other hand we have to bid farewell to an excellent
four years, Brian worked as a consultant for Biohybrids

International Ltd. (International Consultancy Agency forcolleague, Ms Yvonne LOKKO. Yvonne was called to
Plant Breeding/Biotechnology), Reading, UK. In_ this higher duties at the United Nations Industrial Develop-

function, his duty station as a Biotechnology Scientificment Organization (UNIDO). Thus she is not leaving the

Advisor was at the Sumatra Bioscience. Bah Lias Re\_/ienna International Centre (VIC); she is just transferring
. . ) ' . to the neighbouring tower to perform her new duties. A
search Station, Indonesia. His areas of expertise enco

ass plant breedin re-breeding). cron genetics and eq?):ss to us, a gain to UNIDO, thus is the balance in the UN
pass p Ing (P . 9). rop g . ﬂamily. We wish our dear colleague all the best and suc-
abling technologies (including mutation induction) and

seed biology. He is knowledgeable about temperate ar]caess in her new tasks. We are sure that she will be as sol-

tropical cereals (wheat, barley, rye and rice, including, ' an asset to U.NIDO as sh('a'wa's to us, the Subpro-
landraces and wild re’latives)’ rapeseed (éurope ar?g{amme of Sustamable Intens!flcatlon of C?rop Produc-
i : ’ : . tion Systems implementation team.
North America) and tropical plantation crops (oil palm,
rubber, cocoa and banana). Brian, thus, has worked clos
ly with plant breeders and has expertise in high-
throughput trait selection methods, plant reproductive
biology, tissue culture and DNA marker diagnostics. He
has published extensively in high standing peer reviewe
journals. If you want to contact Brian, please feel free tc
use the following electronic address:mail-
to:b.forster@iaea.org

Last but not least, let to the outstand-
ing performance of two of our col-
leagues in the PBGL, Ms Anne LO-
RENZ and Mr Bradley J. TILL be
acknowledged. Both were granted
merit awards this year for ‘going the
extra mile’ in the execution of their
administrative and scientific duties

respectively, implementing their tasks in support of the
subprogramme.

In the same spirit, let us welcome Mr
Stephan NIELEN to the Plant Breed-
ing and Genetics Section (PBGS).
Stephan was born in Germany and
holds First and Master's degrees in
Biology and obtained a PhD in Mo-
lecular Cytogenetics, Genetics and
Plant Biotechnology from the Free

Mr Daud Mohamad, Deputy Director General, Department of Nuclear Sciences and Ap-
plications, presenting Merit Awards to Mr B.J. Till and Ms A. Lorenz

4
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Forthcoming Events

Planning Meeting of the New TC Regional packages to improve the so-called ‘neglected crops’,

. : : which in fact are important for food supply and as in-
Project on Support Mutation Breedmg come generation means for the populations in adverse

Appro_aches to Develop New  Crop and marginal regions of the Andes: high altitudes, re-
Varieties Adaptable to Climate Change, moteness and degraded soils.

RAS/5/056, Vienna, Austria, 10-13 April The project aims to promote the conservation and use of
2012 valuable native genetic resources (some of them endan-
Technical Officer: P.J.L. Lagoda gered) while favouring the development of a sustainable

agriculture through the use of induced mutant varieties

The project will provide technical support to enhancei, improved adaptability and agronomic traits. Sixteen
national and regional capacities through regional training ) \ntries will be part of this project (Argentina, Bolivia,

courses, expert missions and technical meetings. RegioB;,-i| chile. Colombia. Cuba. Mexico. Dominican Re-
al training and information will be provided on the use OgubliC' El Salvador. Guatemala. Haiti Honduras. Nicara-

technc_)logy package_s in_tegrating mutation indu_ction ang 5 Paraguay, Peru and Venezuela).
best fit soil and fertigation management practices. Thi

will be distributed at the national level by the nationaIThird and Final Research Coordination
team, who will devise their own national strategies with . .

regard to the institutes, policy makers, extension agenciégle_epng (RCM) on Enhancmg th_e
and farmers. Not only the farming community but alsoEfficiency — of  Induced  Mutagenesis

consumers will benefit from the introduction and dissem-through an Integrated Biotechnology

ination of these technology packages, which will enhanc?,ipe”ne D2.40.12 Vienna Austria
ecosystem service efficiency, reduce environmental pol- ’ o ' ’

lution and reduce costs through improved efficiency. Thd€ntatively planned for June 2012
private sector, who is involved in drip irrigation and ferti- Technical Offier. B. Till

lizer distribution, will also be engaged. Preparations are under way for the third and final RCM

) . . ) ) of this CRP. The CRP was initiated in 2008, with the first
First Coordination Meeting on Supporting  rcwm held in May 2009 and the second in December
Genetic Improvement of Underutilized 2010. Participants will present their efforts to develop

and Other Important Crops for mutagenesis, phenotypic and genotypic strategies to en-

. . . hance the efficiency of mutation based approaches for
Sustainable Agricultural Development in functional genomics and breeding. (See also ‘Coordinat-

Rural Communities (ARCAL CXXVI), ed Research Projects and Research Coordination Meet
RLA/5/063, Ocoyacac, Mexico, 16-20 ings).
April 2012

Technical Office: M. Spencer

Based on the outstanding success of the previous regional
project, several scientists will apply adapted technology

Past Events

Group Fellowship on Induced Mutations the Eastern Europe and Central Asia project RER/5/013
and Biotechnologies in Plant Breeding, from Bulgaria, Moldova_, Uk_ralr_1e, Uzbekistan and re-
searchers from Moi University in Kenya under the TC
RER/5/013, Ankara, Turkey, 6 June—2 project KEN/S/029 were trained. The training was pro-
September 2011 vided in the form of formal lectures on mutation induc-

Technical Officer: Y. Lokko tion, tissue culture, PCR based marker systems and cy-

. . , tology as well as practical laboratory and field sessions.
The second in the series of group fellowships for coun- 9y P y

terparts in various IAEA TC projects was organized affhe lectures on mutation breeding also included irradia-
the Turkish Atomic Energy Authority, Saraykoy Nuclear tion dose determination and statistical analysis of data,
Research and Training Center in May—October 2011. Théeld observations and individual mutant evaluation, phi-
main focus of this training was the use of the basic mutdosophy of mutation breeding studies, tissue culture
tion induction and related techniques for plant breedingmethods (anther culture, shoot tip culture, callus culture)
In this series, researchers from countries participating iplus in vitro mutation programmes and genetic identifica-

5
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tion of mutants by molecular techniques. A range of
crops, including tomato, barley, wheat and soybean rele-§&
vant to the various nations’ programmes, were used for
radiosensitivity assays.

The candidates were thoroughly tutored on the key stepg
in tissue culture, such as:

* Determination of ploidy level of microspores under
microscope;

e Cold treatment for anthers, preparation of stock so-
lution for BAC in vitro induction media;

* Transfer the anthers from spikes to in vitro nutrient

media; Regional Meeting on Mutation Breeding
*  Incubation of the cultures; Technology and Its Socio Economic Im-
«  Plantlet regeneration to transfer the plantlets intgoact (ARASIA), RAS/5/048, Muscat,
fresh media; Oman, 10-12 July 2011
«  Plantlet transfer to greenhouse: Technical Officer: P.J.L. Lagoda

e Colchicine treatment to double the haploids;

« Chromosome counting to determine the ploidy leve
of plants;

* Invitro plantlet formation on modified MS media;
. In vitro plantlet irradiation;

* Explant transfer onto proper induction media after
irradiation; 1A

¢ Callus evaluation.

Barley was used for experiments on anther culture an®
also for in vitro mutagenesis using gamma irradiation, as

well as in vitro explants of pepper. As Oman, a recent member of ARASIA, is developing a

The molecular characterization studies of mutants werBlutation breeding programme in wheat with the support
carried out by COS Il markers for tomato and pepper an@f the IAEA and the technical and scientific backstopping

SSR markers for soybean. The candidates were give(?f the_ Joint FAQ/IAEA Division, a re_gional _meeting on
extension lectures and hands on practicals on: Mutation Breeding Technology and its Socio Economic

_ _ ' _ Impact was held at the Ministry of Agriculture and Fish-
»  Seedling production for DNA analysis, DNA isola- eries in Muscat, Sultanate of Oman, 10-12 July 2011,

tion; under the project RAS/5/048.
* Conducting different PCR reactions using SSRThe meeting was attended by 22 participants from seven
markers; target countries of the project (Iraqg, Jordan, Lebanon,

Oman, Saudi Arabia, Syrian Arab Republic and Yemen).
Representatives from the Ministry of Agriculture and
*  Purifying polymorphic DNA fragments; Fisheries also participated in the meeting.

*  Electrophoresis;

+ Reamplification of isolated DNA fragments; The regional meeting was declared open by His Excel-
lency, Dr Hamad Bin Said Al-Awfi, Under Secretary of
the Ministry of Agriculture and Fisheries (Fisheries
The course director, Dr Yaprak Kadriye Kantoglu, andWealth). Dr Ahmed Bin Nasser Al-Bakri, Director Gen-
staff of the Saraykoy Nuclear Research and Trainingral of Agricultural and Livestock Research, welcomed
Center are commended for the excellent training providthe FAO/IAEA representative and all participants on be-
ed. half of the Ministry of Agriculture and Fisheries, Oman.

. Evaluation of the results.
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The purpose of the regional meeting was to exchangeonferring resistance to Ug99 in wheat and barley. Under
experience and data as well as updating knowledge anbis project, the member countries are required to select &
know-how on mutation induction technology packagesvariety of local significance and mutagenize it using mu-
integrating mutation induction and efficiency enhancingtagenic treatment (mainly gamma rays) and send the M
molecular and biotechnologies plus assessing the socigeneration seeds to Kenya for screening. Among the lo-
economic impact of these in the ARASIA Member cations which have been identified as hotspot locations, a
States. Lectures and round table discussions included: field at the Chepkoilel University College (Moi Universi-
ty), Eldoret, Kenya has been designated for field screen-
ing and also for screening under controlled conditions.
«  Ongoing programmes and projects in the region;  Member countries have sent seeds to Eldoret (and earliel

. . . . to Njoro, Kenya) and screening has been carried out.
e Socioeconomic impact of mutant varieties and culti-

vars: The second technical meeting of the project INT/5/150
_ . _ _ was held at Eldoret, Kenya from 22—-26 August 2011 to

*  Biosafety of mutation induction and public aware- ghserve the populations of wheat plants in the field, to

ness. discuss the results of the screening carried out so far as
It was concluded that the use of mutation induction fowell as the problems encountered and to find solutions.
generating useful new germplasm and developing neeventeen countries (Algeria, Australia, China, Egypt,
cultivars is a profitable approach to crop improvement!/ndia, Iraq, Islamic Republic of Iran, Kenya, Lebanon,
ARASIA State Parties have recognized the prime imOman, Pakistan, Saudi Arabia, South Africa, Sudan, Syr-
portance of developing improved varieties of food cropdan Arab Republic, Turkey and Uganda) were represented
through the application of mutation techniques. If desiredn the meeting along with officials from the Joint
traits are to be enhanced and mutant varieties with highAO/IAEA Division.

yield, short duration, shatter resistance and stress tolefy,o meeting was inaugurated by the Deputy Principal of
ance are to be developed, it is important that mutantpepkoilel University College in charge of Administra-
germplasm is generated, identified and made best use gy, 'Finance and Planning, Prof Jacob Bitok. In his inau-

in the set-up of a nationally supported breeding progy,ra| speech, he stressed the importance of the project t
gramme. Wheat and barley amongst other crops are th&nya and to the whole world. He assured all support and

most important contributors to food security and suffi-coaneration for the project and expressed optimism that
ciency in ARASIA Member States participating in this registant varieties will be developed from this project.

project. It is thus paramount if not mandatory t0 assesghe pean, School of Agriculture and Biotechnology, Prof
policies concerning the sustainability of breeding Pro-jylius Ochuodho, and the National Liaison Assitant
grammes vis-a-vis the integration of enhancing technolo(NLA)' Mr Wanama, also expressed their views and op-
gy packages based on mutation induction. timism about the outcome of the project. Further, given

. . . the importance of the project for the world in general and
Second Technical Meeting on Responding specifically for Kenya, the NLA assured the participants

to the Transboundary Threat of Wheat of the support of the Kenyan Government. Mr Qu Liang
Black Stem Rust (Ug99) INT/5/150. Eldo- (Director, Joint FAO/IAEA Division) attended the meet-

ing as an expert.
ret, Kenya, 22—-26 August 2011 g P
Technical Officer: P.J.L. Lagoda During the week, workshops were conducted to discuss

the work carried out, to plan work for the coming year

Since its first detection in Uganda in 1999, the stem rusing to address problems, challenges or issues pertaining
race Ug99 has spread to many countries on the Africagp, executing the project workplan.

continent, the Mediterranean region and some countries o _
in Asia. It has also produced variants, which are virulent he issue of varieties to be selected as parents was dis

to some of the most commonly used stem rust resistané&issed. The choice was left to each member country;
genes. however, it is recommended that the pedigree may be

) ) checked with authentic sources to avoid two member
The spread and virulence of Ug99 has raised concern &lpyntries using the same or similar genotypes for muta-
over the world and a global initiative, the Borlaug Globalijo, induction. The possibility of producing effective new
Rust Initiative (BGRI), named after DNorman Borlaug,  jleles of the existing resistance genes through mutation

has been started to keep track of the spread of Ug99 afguction, using parental varieties with known rust re-
breed varieties of wheat with resistance to the newlgjstance gene(s), was also discussed.

evolved race of stem rust.

*  Mutation induction technology packages;

There was discussion on the use of inoculum, spreader,
An IAEA interregional TC project INT/5/150 ‘Respond- tester stocks and other appropriate controls. It was sug-
ing to the Transboundary Threat of Wheat Black Stenyested that inoculum with equal proportion of the com-
Rust Uggg’ was initiated, SCientifica”y and technically ponent races may be used’ Spreader lines should be p|an1
backstopped by the Joint FAO/IAEA Division of Nuclear ed at a frequency which will ensure spread of the rust and
Techniques in Food and Agriculture, to induce mutationgester lines should be planted to identify the composition

7
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of natural/artificial infection. However, it was agreed thattraining course, which was facilitated by staff of the Insti-
under field conditions, comparison of parent, spreadetute, with Dr H. Daood as the Course Director. Twenty
and mutants would be adequate to provide indication gbarticipants from Albania, Bulgaria (3), Croatia, Georgia,
induced resistance in the mutant plants. It was felt that irlungary (5), Kazakhstan (3), the Former Yugoslav Re-
the Ms/M,4 generations seedling tests under controlleoublic of Macedonia (2), Poland, Romania, Serbia and
conditions with all controls would be possible. Turkey attended the training course.

The issue of population size was discussed and it wabhe objective of the training course was to provide partici-
recommended that a population size o000 M, should  pants with standard protocols in extraction, analysis and
be the target to optimize the possibility of identifying ascreening of carotenoids, tocopherols and flavinoids to
mutant. facilitate screening of mutant populations with improved

levels of these antioxidants.
The possibility of resistant mutants being sent to coun-

tries of origin, other member countries and other interestAfter the opening ceremony, participants were given a
ed countries was discussed. Member countries could talteur of the facilities and different departments of the
the mutants (from their varieties) back to their countriesCFRI. The training course then started with oral lectures
following the applicable phytosanitary and quarantineon the occurrence, chemistry and principle of recent
procedures. Other members could take the mutants undefiromatographic analyses of different antioxidants, such
the SMTA or other legally adequate procedures requireds vitamin C, poly-phenols, carotenoids and tocopherols,
by their national rules. Where the SMTA is not applica-the components of vitamin E in different plant crops and
ble, a bilateral agreement could enable countries to obtagnimals. This was followed by the experimental part,
mutant material. which included optimisation of sample preparation,
PLC determination and method validation. The inten-
ive practices were extended to a detailed description of
spectrum analysis and chromatographic behaviour to be
’dgsed for the identification of the different compounds,
pecially the derivatives of the main components, for
hich standard materials are not often available. Toma-
toes, peppers and eggplants were the experimental sam-
Prof Miriam Kinyua, assisted by Mr Ego Kibiwoti Amos ples analysed during the course for their content of carot-
(M.Sc. student, contributing to the project), reviewed theenoids, poly-phenols, vitamin C and vitamin E.
progress so far. Mand My generation populations have
been screened and currently, idenerations are being
raised in replicated design to test for resistance to ru
and also possibly for yield and grain quality. The hyper
sensitive reaction in mutants appeared to reduce the e
tent of infection.

It was also felt that additional sites should be identifie
for screening of Mor later generation populations. This
would cover the possibility of interference of climate
type or composition of inoculum, local stem rusts an
diseases other than black stem rust Ug99, which are
significance to the member countries.

The participants also visited the Agricultural Biotechnol-
ogy Centre and the Szent-Istvan University in Gadiill

%tge the research being carried out on physical and natural
‘mutations, breeding and applications of irradiation in the
tScal gamma field.

A total population of 283 660 plants was screened. 4n MAt the closing ceremony, participants had the opportunity

generation 15R, 42MR and 65MS plants were observe(io exchange opinions, suggestions and ideas for future

‘ooperation between countries in the project. At the end
In the M; generation there were 5R, 6MR and 11MS. The f the training course, the participants were given certifi-
M, population, 22 lines (originating from four countries),

was carried forward and the successful confirmatiorg’;:tgsI issued by the IAEA and signed by both IAEA and

screening for resistance has been carried out using a mix-
ture of the three endemic races at Eldoret.

Regional Training Course on Standardisa-
tion of Techniques for Quality Evaluation
of Solancaceous Food Crops, RER/5/013,

Budapest, Hungary, 5-16 September 2011
Technical Officer: Y. Lokko

Under the regional European TC project, RER/5/013 on
‘Evaluation of Natural and Mutant Genetic Diversity in

Cereals Using Nuclear and Molecular Techniques’, the @
International Atomic Energy Agency, in cooperation with 7
the Government of Hungary through the Central Food _"‘
Research Institute (CFRI) in Budapest, organized this




Third Coordination Meeting on Develop-
ment and Dissemination of
Crop Varieties Using Mutation Induction
and Biotechnology Techniques (AFRA),

Improved

RAF/5/056, Accra, Ghana, 30 October—4 °
November 2011

Technical Officer: M. Spencer .

The main objectives of this meeting were to:

Review the progress made in the project since the
last meeting; .

Review and integrate the individual work plans and
needs for a successful completion of the project;

Identify and discuss measures to ensure sustainable
continuation of work after the completion of the pro-
ject, including exchange of material and infor-
mation; .

Review and update the Logical Framework Matrix,
including activities, training and budget for the new
project planned for 2012—-2016. .

The meeting was opened by Prof B.J.B. Nyarko, Deputy
Director of Ghana Atomic Energy Commission, and DrFollowing extensive and very thorough discussions, par-
G.Y. Gomda, Deputy Director of BNARI. They both ex- ticipants made recommendations to ensure a harmonious
pressed their thanks to the IAEA for the continuing supand standardized approach for the future:

port to Ghana and the whole African agriculture devel-

opment in terms of capacity building and infrastructure™
enhancement. They also warmly welcomed all partici-

pants and wished them great success for the meeting.

Mr Eric Cole, Programme Management Officer (PMO)
from the Technical Cooperation Department, Africa Sec-
tion, welcomed the participants as well and highlighted™
the objectives of the meeting for the next five days. Mr
Kenneth Danso, the counterpart from Ghana, proceeded
with the introduction of the participants and discussion
and adoption of the agenda. 3.

The meeting was attended by nine participants from Be-
nin, Burkina Faso, Democratic Republic of Congo,4.
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Egypt, Ghana, Mauritius, Namibia, Senegal and Zimba-
bwe.

The reports, presented by the participants, contained in-
formation covering the following items:

Progress achieved since 2009 under the project
RAF/5/056.

Present status of the implementation of the work
plan as drafted in 2009 in Cameroon for each partic-
ipating country.

The continued relevance of the project under their
individual government policy.

Information on the enhancement of the capacity
building aspects of the project in each participating
country.

Based on the participants’ reports and the extensive dis-
cussion, several achievements could be outlined:

Crop germplasm, including several valuable ne-
glected crops such as Colocasia and Chinese yam
was collected and maintained.

Mutation induction and supportive plant biotechnol-
ogies were embraced and fully implemented by par-
ticipating Member States.

The number of publications was increased.

Two new mutant varieties for safflowers were re-
leased in Egypttnshas10 andnshasl1l. These vari-
eties could be added to the 12 mutants reported un-
der the TC project RAF/5/056 since 2005.

Several advanced mutant lines are currently under
screening, stabilization and multi-location trials.

More scientists and/or breeders were trained in mu-
tation breeding, plant tissue culture techniques and
molecular characterization techniques.

Two additional countries joined the project (Benin
and Namibia).

Further efforts should be made by national govern-
ments to more aggressively promote the utilization
of the products of mutation breeding among major
stakeholders including government officials, private
sector, NGOs and farmers.

Socioeconomic and market studies, to provide bases
for the assessment of the impact of released mutants
in the farming systems and economy, should be con-
ducted.

Sources of extra-budgetary funds should be investi-
gated for such studies.

Provision of adequate support and incentives to re-
tain trained staff should be envisaged.
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5. Adoption of the SMTA protocol should be encour-Regional Meeting of Project
aged in participating countridtfp://mvgs.iaea.ordy/ Counterparts Stakeholders and End

6. The number of crops entered in the RAF/5/056 protJjsers on Evaluation and Utilization of

ﬁﬁzysgf ;ﬁti?pgr;ggeigjﬁgirgéng to the level of capay atural and Mutant Cereals Germplasm,

. . . RER/5/013, Vienna, Austria, 7-8
7. Interaction between participating countries should b

strengthened through exchange of protocols, guide%-)ece_mber_zoj'l _

lines and the organization of sub-regional work-Technical Officers: Y. Lokko and S. Nielen

shops. The initiators and host principal investigatorsThis project, initiated in the 2007/2008 TC cycle, arose
(Pls) should take the lead in the implementation ofrom the fact that cereals make up the most important
this initiative. component of the daily human diet and have, therefore,

The objectives of the meeting were fully accomplishedP€€n a subject of extensive studies aimed at improving
National profiles were updated for RAF/5/056 andtheir agronomical characteristics. While cereals are the

achievements extracted. All national counterparts, presefffOSt important grain crops in south-east Europe, their
at the meeting, agreed to the work plan for 2012—20718roduction is greatly affected by various biotic and abiot-
under the new regional TC project RAF/5/066 and coml€ stresses, particularly drought. New v'arle_tles with en-
mitted themselves to achieve their roles, so that the eianced tolerance to drought stress are in high demand to

pected outcomes of the project will be attained in eacfMmeliorate cereal production in the affected areas; how-
participating Member State. ever, due to the complex nature of drought and its effect

on various physiological activities of plants, development

: : : _of drought tolerance has been hampered by the lack of
Fourth Coordination and Steering Meet necessary knowledge of biological control as well as

ing on Responding to the Transboundary methods ‘and techniques that can be efficiently used in
Threat of Wheat Black Stem Rust (Ug99), breeding programmes in developing countries. The objec-

INT/5/150. Vienna. Austria. 21-25 No- tive of this regional project was to evaluate and increase
vember 2611 ’ ’ genetic diversity in major cereals using nuclear tech-

: _ niques, molecular genetics and biotechnology.
Technical Officer: P.J.L. Lagoda

he fourth dinati q . _ fFor the 2009-2011 TC cycle, a second project on evalua-
For the fourt C_oor Ination an Steering Meetmg O%ion of natural and mutant resources for increased phyto-
INT/5/150, 15 national coordinators from Algeria, Ch'na’nutrient levels in solanaceous food crops was incorpo-

Lr.]dia’ Islamiﬁ R?PUb”C ofdl_ran, Lr_aq, Jofda”’ Kgnya, I:)ta)"rated into this project with a proposition to include vege-

dstan, South Africa, Saudi Arabia, Syrian Arab Repub~,pie crops and potato. During the project design stage, it
lic, Tunisia, Turkey, Uganda and Yemen met at IAEA, 55 qecided that this project be included in the existing
headquarte_rs in Vienna, to discuss the future develorb'roject RER/5/013 as a new component with separate
ments of this successful endeavour. funding and participating counterparts.

Consolidation.and harmon?zation of cooperation betweei, ihe third quarter of 2010, coordination meetings for the
the IAEA and its partners, i.e. Member States, CIMMYT,tWO components were held in Ohrid, the Former Yugo-

ARS (Agriculturr?_l Researcdh Servfices : Ofl thel US_DA)’sIav Republic of Macedonia (for the cereals group) and at
BGRI, CAAS (Chinese Academy of Agricultural Scienc-Apa headquarters in Vienna, Austria (for the solanaceae

es), BARC (Bhabha Atomic Research Centre, India}y, 1 to discuss major achievements and agree on key
ICARDA, the International Treaty on Plant Genetic Re-jyities for the final year of the project. Both meetings

sources for Food and Ag?'cu'ture and the Western AUSrevealed that significant progress has been made in most
tralian Department of Agriculture and Food of the GOV-4¢ the actively participating countries in achieving the
ernm_ent of Western Australia, was one of the foci of th'ﬁ)roject objectives. As a follow-up, this regional stake-
meeting holders meeting with participants from both components
The objectives of the meeting included a full progres®f the project was organised. The main purposes of the
evaluation (activities planned and accomplished; identifimeeting were:

cation of bottlenecks and planning of the way forward).,
Evaluated mutant germplasm was discussed and the pro-
ject strategy consolidated.

To review the overall achievements by individual
countries and by the Region as a whole since 2007;

L L ..+ To review remaining challenges and emerging areas
One of the highlights worth mentioning is the submission .
of 10 Mg bIacE stgm rust disease (Uggg, three most viru- to be addressed by the RER/5/013 consortium;
lent strains) resistant wheat mutant lines (three major and  To identify and discuss measures to ensure sustaina-
seven minor gene resistance types) to international yield ble continuation of work after the completion of the
trials. (Detailed information on this Technical Meeting project, including exchange of material and infor-
can be found under ‘Past Events’). mation with end users in the region.
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Project counterparts from Albania (3), Bulgaria (2), Croain production lead to increases in prices (by 25-150%)
tia, Hungary (2), Kazakhstan, the Former Yugoslav Reand in hunger by 10-60%. In addition to climate change,
public of Macedonia (2) Moldova, Ukraine (2), Poland, drought, soil characteristics (acidity and salinity) and nu-
Serbia, Romania, Turkey and Uzbekistan and stakeholdrient deficiencies are major constraints to agricultural
ers from Bulgaria, Georgia, Montenegro, Portugal particproduction in Asia, Africa and Latin America.
'SF;Z]E?dM'Q ;Te?ssr?ae?\;lng’oévgrlicheVZa\? é?élggt?gufg (IaASE?c!n upland and rain-fed lowland rice production areas of
tion ,TC) Ms Yvoﬁne Lokl?o and Mr Stephan Fl)\lielen Asia, drou'gh't Is a major proble:'m and is th_e most im-
(Pla’nt Br’eeding and Genetics Section) and Ms Hafi ortant a_blotlc stress for wheat in central Asya_ and West
Muminjanov, FAO Sub-regional Office for Central Asia f”(?a' High temperature accounts for a S|gn|f|can_t pro-
(SEC) Anka,ra Turkey portion of wheat yield decrease under delayed sowing (1—
’ ’ ' 1.5% per day after November 30) in South Asia. Recent
Following participants’ presentations on the status of thelroughts in Australia and the Southern USA also contrib-
work done in their respective countries since the lastited significantly to reduced agricultural productivity.
meetlnlg, pafrt;(r:]uleirly tm developlrr:g tnew. mgtaIntA large part of agricultural upland soils in South-east
germpiasm of (e target crops — wheat, maize, bar eyAsia (China, Indonesia, Malaysia, Vietnam and Thailand)

chickpea, soybean, tomato, pepper, eggplants and poteg%d the Indian subcontinent have soil acidity problems

— the group evaluated the achievements from each CouEading to aluminium toxicity in soils, which is detri-

e e recental oot systesof ce, wheat and mtze afectin
tion of the work of the consortium from 2012 onwards %_utnent uptake from soil. Th|s results in decreas_ed grain

" yield and above ground biomass. Similarly, agricultural
We, in the Plant Breeding and Genetic Section, woulgroductivity in lowland dry savannahs of sub-Saharan
like to thank all our counterparts of the projectAfrica is also affected by soil acidity.

RER/5/013 for the work done in the last five years. Soil and water salinity is widespread across the arid and

) . . . semiarid regions of South Asia, Central Asia, the Arabian
First Research Coordination Meeting peninsula and North Africa and affects agricultural
(RCM) on Approaches to Improvement of  productivity and livelihood of rural population. The last
Crop Genotypes with High Water and two decades or so have witnessed a sharp increase il

: - losses of agricultural land to soil salinity. In arid regions
Nutrient Use EfﬂCIenCy for Water Scarce with low rainfall and poor internal drainage, irrigation

Environments, D1.50.13, Vienna, Austria, induced soil salinity is a major issue affecting crop pro-

12-16 December 2011 duction.

Technical Officers: KSakadevan and P.J.L. Lagoda For arid and semiarid regions, particularly for the Sahel,

Twelve scientists from ten Member States (BangladesHjutrient limitations set a stronger ceiling on yield than
Indonesia, Kenya, Malaysia, Mexico, Pakistan, Peruyater availability. In much of Africa fertilizer usage is

South Africa, Uganda and Vietnam) were invited to atJlow, at only nine kilograms of nutrients per hectare in
tend the first Research Coordination Meeting in Viennasub-Saharan Africa compared with 73 kilograms in Latin
The objective of the meeting was to revise the annuahmerica, 100 kilograms in South Asia and 135 kilograms
work plans and to harmonize the Coordinated Researdh East and South-east Asia.

Project’s activities. Thus the opportunities to increase yields in many regions

As the world population is expected to exceed nine bilof Asia, Africa and Latin America are high. The extreme-
lion by 2050 (37% increase over the current population) & low yields in West African rainfed agriculture, due to
more than 50% increase in food production will be redimited availability of nutrients, could be increased with
quired to meet the demands of the growing populationimproved mutant crop varieties, combined with improved
For example, it has been estimated that 100 milliorsoil fertility and water management. The soil and water
tonnes more rice (paddy) need to be produced annualBalinity problems in Asia and Africa can be better ad-
for every one billion people added to the global populadressed through using improved mutant crop varieties
tion with less land, water and labour available. Such a#olerant to salinity with better agronomic practices. With
increase needs to be achieved through crop intensificatidmprovements in soil fertility and management of water
in production systems that are more resilient to climatéo reduce evaporation and divert more flows to transpira-
change and contribute less to greenhouse gas emissiofien, yields may be tripled.

Only 12% of the future increase in arable land in develpo |AEA has been involved in developing improved

oping countries can be achieved through area expansiny, \arieties that are tolerant of environmental stresses.
without high environmental costs. Also climate induced|, asia salt tolerant rice. mustard and tomato soybean

temperature increases are projected to reduce global agfihaat and rice varieties that are efficient users of nitro-

cultural production by 20-30%. Existing disparities in aen fertilizer under water stress; wheat, potato and bana-

crop production between the developed and developingy, | arieties that are tolerant to pest and rust disease fol
countries are estimated to grow in the future. Decreases

11
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Africa, improved varieties of cereals and legumes (e.grange of animals (sheep, goats, cows, pigs). Barley is fed
qguinoa, lupins) native to South America and crops thato animals as seed, green foliage and as hay and silage.
are suitable for Andean mountains (extreme temperafFhe awns of barley are a major problem with respect to
tures) have been developed. However, it is important téeed quality. Awns are abrasive organs that protrude from
evaluate the performance of these improved crop varighe ear and act to protect the seed. Awns contain silica
ties under existing field conditions in different agroeco-bodies and barbs and have no nutritional value. Further-
logical zones using best fit soil, water and nutrient manmore they cause lacerations in the mouths of animals and
agement technologies and practices to improve yield, waeduce consumption by livestock. Barley is also a model
ter and nutrient use efficiencies. crop/genetic species in which accelerated breeding for

A suite of nuclear and isotopic techniques, such as soﬂgﬁéfgr gfrrf&}[/;r?tstrg?syir?t(e) l(\j/lee\:ﬁ:aoepre(sj{a?égk')r:ene(;ihne rrig'_d
moisture neutron probe and stable isotopeséfand 9

3c, are important for agricultural water management tote”als'

improve water and fertilizer use efficiencies. Without theThe most important traits in barley forage quality are
use of nuclear and isotopic techniques, processes agéld and the elimination of the awn. However, in breed-
pathways of water and nitrogen within the soil-plant sysing for fodder quality for developing Member Sates in-
tem remain uncertain and difficult to establish. formation is needed on what stage or stages of the barley

The outputs of the CRP will contribute to the FAO andlcrop are uTIedhas feed dfolrohvle;s:jock, e];?' '?] Atés'tralf|a bhar-
IAEA strategic objective of supporting sustainable land Y 'S usually arveste A ays after heading for hay
and water management for food and agriculture and t8" silage.
achieve the United Nations Millennium DevelopmentThe USA is the most advanced in mutation breeding for
Goals for food security and environmental sustainabilitybarley fodder, In North Dakota mutant lines have been
The research objectives and expected project outputs aeeploited to produce high yielding awnless and hooded
highly relevant to Member States with a need to develofodder cultivars. Attempts are now under way to breed
strategic plans for increasing food production and envisimilar cultivars in Australia. To date the potential of bar-
ronmental protection in a changing climate and with indey mutants has not been fully realised, especially for de-
creasing population. veloping countries. In addition to awnless and awn re-
placement (hooded) mutants there are several other mu-

Consultants Meeting on Assessing and tants that have potential in improving the quality of bar-

; : aF ley fodder. These include: awnlesikgl), hooded
Enhancing Soil Plant Resilience to (Kap1), low lignin fobl), high anthocyanin BlpL.

C”ma'_[e Change Conditions _ for  pre2.), multi-noded indL, mnde), fragile stemfgtl),
Sustainable Food and Biomass high lysine lys).

Production, Vienna, Austria, 12-16 e propose to exploit mutants available in the Bowman
December 2011 backcross derived lines and other mutant barley
Technical Office: B.P. Forster germplasm to deliver these to Member State barley fod-
. . der breeders. Many of the mutant genes are available in
Four c_onsulta_mts .from Agstraha, Austria, Kenya and In'elite genetic backgrounds, but may be produced by muta-
donesia met in Vienna with three FAQ expert colleaguegq,, i q,ction directly in local MS cultivars. In barley the

in Plant Production and Protection, Anlr_nal Production,, ;. objective is to gather these desired mutants together
and Health ar_ld Good Agricultural Pr_act|ces _for a conyp, locally adapted material in Member State countries as
sultants meeting. The purpose of this meeting was tli)ast as possible.

bring together experts to help us initiate a five year CR

on nuclear technologies for Assessing and Enhancing§orghum in addition to its use in human food production
Soil Plant Resilience to Climate Change Conditions fois much preferred to maize as a forage crop in some re-
Sustainable Food and Biomass Production. The consulgions. There are two types of forage sorghum: 1) the si-
ants discussed the intersection of food and feed: a lardage type (tall material for one cut fodder/immature grain
part of residual food crop biomass, yet poorly usable foproduction) and 2) sudangrass (for grazing and/or hay
husbandry, could be used as fodder and thus improve Hroduction). More research on fodder quality has likely
omass productivity. Mutant cultivars for improved fod- been done in sorghum than barley and sorghum does
der, i.e. the use of appropriate mutants in breeding, wouldave brown midrib mutants (low lignin, similar tobl

have beneficial effects on animal nutrition, but may havedf barley). The advantage of sorghum over maize and
knock-on effects on soil fertility. barley is in part related to drought tolerance, especially in

. hot environments, and brings in a different spectrum of
The focus should be on barley as a model with an eXpa'&buntries/regions g P

sion to sorghum and potentially other fodder crops. In
addition to being an important crop for human food pro-
duction, barley is an important feed crop for a wide

12
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Both barley and sorghum have mutant stocks and mamgevelopment of a strategy for forage breeding is depend-
traits associated with molecular markers. However, speeght on the current status of genetic resources and ability
breeding (four or more generations per year when growto establish rapid field evaluation programmes in target
under constant light) can be applied more readily to barcountries. Results of breeding need to be validated in an-
ley. Thus, barley could provide a model in which breedimal health and nutrition studies. Any impacts on animal

ing results can be achieved in a shorter time frame. Theastes need to be evaluated in terms of soil fertility.
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Coordinated Research Projects (CRPs) and
Research Coordination Meetings (RCMSs)

Project Num-  Ongoing CRPs Scientific Secretaries

ber

D2.30.28 Improving nutritional Quality by Altering Concentrations of Enhanc S. Nielen
Factors Using Induced Mutation and Biotechnology in Crops

D2.30.29 Climate Proofing of Food Crops: Genetic Improvement for Adaptati M. Spencer
High Temperatures in Drought Prone Agreas and Beyond

D2.40.12 Enhancing the Efficiency of Induced Mutagenesis through an Integ B. Till
Biotechnology Pipeline

D2.40.13 Isolation and Characterization of Genes Involved in Mutagenesis o P.J.L. Lagoda
Plants
New CRP starting in 2011

D1.50.13 Approaches to Improvement of Crop Genotypes to High Water and K. Sakadevan and
trient Use Efficiency for Water Scares Environment P.J.L. Lagoda

Approaches to Improvement of Crop through IAEA project 2.1.1.2 on ‘Technologies and Prac-

Genotypes with High Water and Nutrient tlce_s for S1us_ta|nable Use_ and Management of Water in
Agriculture’ improved soil-water-nutrient management

Use Efficiency for Water Scarce ENVi- technologies were developed and/or adapted. Integrated
ronments, D1.50.13New) technology packages and capacity were developed in
Technical Officers: K. Sakadevan and P.J.L. Lagoda ~ Member States to use these, yet, the end-users, small-
holder farmers, will have to adopt these for optimal effi-

After a successful pilot phase in 2010, the CRP was; ; . . .
: . ) - Ciency. This CRP aims to explore the adoption of inte-
launched in 2011 and the first RCM was organized 'r:}r;rated technology packages, based on best fit soil and

Vienna, 12_1.6 December 2011. The pilot phase Encony ater management practices and adapted mutant varieties
passed technical contracts, to test the concept of mtegr%}/y

d technol K ¢ mutation induct d off y small farmers through field demonstration set ups and
ed tec nohogy_pacb_a?esho ImL.’ ation mb_uc(;on_te:]n el 'tarmers’ capacity development, in order to increase sus-
clency ennancing biotechnologies, combined With NUCIE;, o) crop productivity in harsh environments and re-
ar technology based best fit soil and water managemeqf -

. S urce use efficiency.

practices. The purpose of this pilot phase was to assess

the different components of the planned CRP includindn selected countries from Asia, Africa and Latin Ameri-
the distribution of mutant varieties, locally establishingca (Bangladesh, Pakistan, Mexico, Peru, Kenya, Vi-
best fit soil and water management practices and farm&tnam, Uganda and South Africa), identified as part of a
participation. pilot phase study using nuclear techniques, resources

C i bout the i . lobal lati were and are being assessed, in order to define and adapt
urrent concerns about the increasing global Populaliofaqy it sojl and water management practices depending

and the impacts of climate change and climate variabilit)()n the available mutant varieties to be extended. Demon-

on agélculture h'.g?.“ght thellrgpo.rttr?r;)c?tof thgl usetof 'Mctration field studies support farmers’ field days, in which
proved crop varieties couplied with betler Soil, Waler ang ., g |der farmers are informed of the availability of

fertilizer management practices and technologies for eNte specific technology packages. Improved seeds are
hancing agricultural productivity and protecting the natu-being multiplied for distribution to famers

ral resource base. Improved crop varieties tolerant to en-
vironmental stresses (extreme temperature, drought, sRerformance indicators for the project include the number
linity and disease) have been developed under IAEA proof farmers adopting the technology packages, acreage of
ject 2.1.1.3 on ‘Crop Improvement for High Yield and mutant varieties used and possible effect on livelihoods
Enhanced Adaptability to Climate Change’. Similarly through socioeconomic data.
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Improving Nutritional Quality by Altering lead to the outputs of the CRP. Eleven research contract

: : _ holders from Botswana, Bulgaria, China, Ghana India
Concentrations of Enhancmg Factors Us (2), Kenya, Peru, South Africa and Ukraine and four re-

ing Induced Mutation and Biotechnology search agreement holders from Denmark, Germany, the

in Crops, D2.30.28 United Kingdom (UK) and the USA attended the meet-
Technical Officer: S. Nielen ing. During the first RCM, it was agreed that the CRP
Former Technical Officer: Y. Lokko should focus on improving nutrient quality in elite varie-

ties of six food security crops (groundnut, wheat, rice,

Foqd security, nutrition and health are ke_y issues in thgoybean, barley, sweet potato, with support (mutants and
”‘.”‘“OT‘a' agenda of government p'ar!”'”g In-many Count’echniques) from the solanaceous food crops (potato, to-
tries in the world. In addition to forming the major com-

._mato and pepper), sugar beet a@ddichypodium. Be-
“fveen the original proposal submitted in 2007 to date,

fhere has been a wealth of genomic information generat-

most of the essential vitamins and minerals required Q4 in several crop species including the target crops. The

prevent commion micronutrient deficiency disorders. ASoriginal intention to extrapolate information from model

the m_ajor staple_ Crops are often deficient in some of thescerops into the target crops is now being complemented
vitamins and minerals, in many areas of the world th

basic monotonous diet does not provide them in suffi‘?Nith direct information from target crops in the' CRP.

. o o . . There was also a general consensus during the first RCM
cient quantities. T_hus,_ malqutrltlon, W.'th respect to rL"'to slightly modify the title of the CRP to accurately re-
cronutrlents,llke vitamin A, ron qnd zinc, affects >40% flect the project objectives. The suggested title agreed
of the world’s population. It is estimated that, of the sev-UIOOn was ‘Improving Quality of High Yielding Crops for

en billion people in the world, 60-80% are Fe deﬂment,a Changing Climate, by Altering Concentrations of Nutri-

over 30% are _Zn_ deficient and certain ch'al g.rOUps.d‘ﬁonal Factors Using Induced Mutation and Biotechnolo-
not receive sufficient Ca and Mg in their diets. Biofortifi- 9y’

cation, which is defined as enriching the nutritional prop-
erties of edible crops, can be achieved through the coni-he second RCM of this CRP was held in Pretoria, South
bination of agronomy and plant breeding. An essentiaf\frica, 11-15 April 2011 in collaboration with the Agri-
requirement for plant breeders to develop nutrient ricteulture Research Council, Vegetable and Ornamental
crops is the availability of suitable germplasm with thePlant Institute (ARC-VOPI). The meeting was attended
desired traits. Among the tools available to plant breedby 10 research contract holders from, Botswana, Bulgar-
ers, mutation induction is highly efficient in altering theia, China, Ghana India (2), Kenya, Peru, South Africa,
genetic constitution of plants, creating a wealth of genetit/kraine, three research agreement holders from Den-
variability including desirable changes in nutrient contentmark, Germany, the United Kingdom and three research-
and composition. ers from the host institution and Ms Yvonne Lokko, the
Over the years, mutant resources in crops, such as barl technical' offi.cer. .Of the project. Participants prggented
. - ) LT Ne¥sults with significant progress, discussed modalities for
rice and tomato with a wide range of variation in traitSyissemination of protocols and results within the project

such as starch quality, fatty acid composition and concerg—nd continued to ensure that the CRP achieved its ex-
h

tration of essential mlnerals, vitamins and beneficia ected objectives and outcomes. The next RCM is sched-
compounds (carotenolds and tocopherol) have been d [ed to be held in Hangzhou, China, 15-19 October 2012.

veloped. Recent advances in molecular biology, whic
have allowed investigations of whole genomes by inte~,. . ) .
grating genetics with informatics and automated systemsg“mate Prooflng of Food Crops: Genetic

have provided insight into nutritional target traits by lmprovement for Adaptation to High
identification of key genes in their biosynthetic pathways.Temperatures in Drought Prone Areas

This CRP aims at exploiting mutant collections in selectand Beyond, D2.30.29
ed model crops (a short season crop, with a large colledechnical Officer: M. Spencer

tion of well characterized mutants and advanced genomhl:his CRP was initiated in 2010. The first RCM was held

resources), integrating tools from genomics, providinqn Vienna, Austria, 2—6 May 2011. Eleven research con-
resources and delivering solutions to Member States, t[ ' X '

facilitate breeding for improved nutritional quality of fact holders (Colombia, China, Cuba, India, Mexico,

food crops. Both, the resulting genetic resources and thFléaKIStan’ the Philippines, Senegal, the United Republic of

: . o . anzania and Zimbabwe) and five agreement holders
?x%ggtiﬂ%%;apsu:g;rfrmﬂ?sﬂg?o:)hoesrga CCOSFS)t'tUte the mam(China, International Rice Reserch Institute (IRRI), Ja-

pan, Spain and the United Kingdom) attended the RCM.
The first RCM was held at IAEA headquarters in Vienna,The next RCM is scheduled to be held in Mexico City,
Austria, 29 June—3 July 2009. The main purposes of th®lexico in November 2012.

meeting were: i) to discuss and plan the future research

activities of the CRP, ii) to review the individual work

plan and adjust/increase activities, where necessary, to
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Enhancing the Efficiency of Induced Mu- 1y, Israel, Switzerland and USA), who were invited to

: : _present their work in the concurrent session number two
tagenesis through an Integrated Biotech of the International Symposium on Induced Mutations in

nOIOQ_y Pip_eline, D2.40.12 Plants (ISIMP, Vienna). They worked out the proposal
Technical Officer: B. Till for this CRP on Plant DNA Damage, Repair and Muta-

This CRP aims to develop and adapt technologies ar@Enesis. The first RCM was held in St. Louis, Missouri,
strategies to increase the efficiency of mutation baseSA in conjunction with the ninth International Plant
approaches for functional genomics and breeding. A/olecular Biology Congress (IPMB), 26-31 October
‘modular pipeline’ concept is employed whereby nuclear2009. _Elght_resear_ch contract holders from Argentina,
techniques and other enabling methods are treated §§!9aria, China, India, Republic of Korea and Poland and
modules that can be combined in an efficient path tofOUr agreement holders and consultants from Germany,
wards the development of novel traits. Modules include>Witzerland and USA (2), participated in this RCM. The
phenotyping, the development of suitably mutagenizeg®cond RCM was held in Vienna, Austria, 30 May-3
and sized populations for both forward and reverseJune 2011. The CRP is progressing well and the mile-
genetics, dissolution of chimeric sectors, the developmeriiOnes reached already hint at some future exciting de-
of TILLING reverse-genetics platforms for vegetatively Velopments, such as 50 identified and catalogued mutant
propagated species, and investigations into novel techN€s in rice (phenotypes and homologies in Arabidopsis
nologies for mutation discovery and characterization. Th@nd other plant species were mined), potentially harbour-
four target crops chosen for this CRP are banana, barlefd genes involved in DNA damage response and repair.
cassava and rice. Specific constraints for each crop afd'eSe lines will be the basis for further gene discovery
used to fuel technology adaptation. For example, tradi@nd gene function analyses. The gene responsible for the
tional mutation based approaches for banana improvelutator syndrome in genetically unstable mutants
ment involves extensive tissue culture manipulations t¢GUMS), inducing narrow spectra of cytoplasmically in-
generate plantlets that are devoid of chimeric sectors thigited mutants, from the barley chloroplast mutator gen-
occur upon mutagenesis of multi-cellular tissues. Thi®yPe is bound to be DNA repair related. It would be in-
CRP seeks to evaluate and develop a platform for mutd2Ived in maintaining genetic stability of the plastome.
genesis of cell suspensions. After mutagenesis of suspeh’€ normal vigour observed in some homozygous muta-
sions, a single cell can divide and form a whole plant thaPr plantst indicates that fal_lu_re of the repair mechanls_m
may be devoid of chimeric sectors. Such a p|atformnvolved m_thg_ mutator activity has no severe effects in
would represent a major efficiency gain. Advanced mutaPlant/cell viability, which opens up new perspectives for
tion discovery technologies are also being evaluatedtnhancing the efficiency of the process of mutation in-
Such methods can provide information on mutation denduction. Another potentially workable way to increase
sities and spectra enabling a precise estimation of tH&€ efficiency of mutation induction in barley is to make
population size and mutagenesis dose needed for a higR0d use of the fact that in barley seedlings photorepair is
probability of recovering useful alleles. The major out-tn® main mechanism efficiently removing cyclobutane
puts of this CRP will be protocols and guidelines aimed?Ymidine dimers (CPD) from both total genomic DNA

at supporting Member States in the efficient use of in@nd ribosomal genes. Acute exposure to short wave UV
duced mutations for plant improvement. irradiation induces oxidative DNA damage in barley

o _ _ seedlings. Under dark recovery conditions, no repair of
The CRP was initiated in 2008. The first RCM was heldyxijdative DNA damage occurs in the differentiated leaf
in Vienna, Austria, 25-29 May 2009 and the seconge|ls up 24 hours after irradiation. Thus, in UV-C irradi-
RCM was held in Vienna from 13-17 December 2010gted barley leaves, incubated in darkness, there seems to
The third RCM is scheduled for the summer of 2012. e no alternative repair mechanism for CPD removal able
to compensate for the lack of photoreactivation.
Isolation and Characterization of Genes

Involved in Mutagenesis of Crop Plants,
D2.40.13
Technical Officer: P.J.L. Lagoda

This CRP started with a consultants meeting in 2008 in
Vienna, Austria, gathering five experts (Austria, Germa-
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Technical Cooperation Field Projects

The Plant Breeding and Genetics Subprogramme currently has technical responsibility for the following techr

cooperation projects that are managed by the IAEA’s Department of Technical Cooperation.

Project Num-

ber
AFG/5/003

AFG/5/004

ALG/5/026
NEW

ANG/5/008
NEW

BKF/5/007

BKF/5/009
NEW

BOL/5/018

BOT/5/009
NEW

CAF/5/003

CAF/5/006
NEW

COL/5/023

COL/5/024
NEW

COS/5/027

COS/5/028

CPR/5/017

Country

Afghanistan

Afghanistan

Algeria

Angola

Burkina Fasa

Burkina Fasa

Bolivia

Botswana

Central Afri-

can Republic

Central Afri-

can Republic

Colombia

Colombia

Costa Rica

Costa Rica

China

Title and Objective(s)

Sustainable Increase in Crop Production in Afgh:
stan

Enhancing Crop Productivity through Mutation Bree
ing and Pest Control

Increasing the Genetic Variability for the Improvem
of Strategic Crops (Wheat, Barley, Chickpeas and
Dates) for Enhanced Tolerance to Biotic and Abioti
Stresses and the Development of Biotechnology C:
ities

Using Nuclear Technology to Select Mutants of Ca:
va Resistant to the African Cassava Mosaic Virus &
Various Diseases Affecting this Crop

Improving Voandzou and Sesame Based Cropping
tems through the Use of Integrated Isotopic and N
Techniques

Improving Voandzou and Sesame Based Cropping
tems through the Use of Integrated Isotopic and nu
Techniques for Food Security and Poverty Alleviatii

Enhancing Food Security Using Conventional and |
clear Techniques for the Acquisition of Climaéang:
Tolerant Commercial Potato Seed

Using Radiation Technology and biotechnology to [
velop Mutant Lines of Important Crops with Increas
Yield and Improved Nutritional and Hygienic Qualiti

Development of New Varieties of Cassava Througt
Mutation Breeding and Biotechnology Techniques

Improving Cassava Production through High Yieldii
Varieties and Sustainable Soil Fertility Managemen
Using Isotopic and Nuclear Techniques to Ensure ¢
tainable Farming

Enhancing Mutagenesis and Biotechnology Used it
Improvement of Rice

Supporting Mutagenesis and Functinal Genomics #
plied to the Improvement of Rice

Generation of Promising Strains of Beans through |
duced Mutations in Calluses and Seeds to Increase
Competitiveness

GeneratingPromising Strains of Beans through Indu
Mutations in Calluses and Seeds to Increase Comg
tiveness (Phase II)

Construction of Radiation-Induced Mutant Libraries
and Function Analysis of Mutated Genes in Crop P

17

Technical Officer

S. Nielen/P.J.L. Lagoda in
collaboration with Soil an
Water Management and
Crop Nutrition Section

S. Nielen/P.J.L. Lagoda in
collaboration with Insect
Pest Control Section

M. Spencer/P.J.L. Lagoda

S. Nielen/M. Spencer

M. Spencer/P.J.L. Lagoda

M. Spencer/P.J.L. Lagoda

M. Spencer/S. Nielen

B.P. Forster/S. Nielen

M. Spencer/B. Till

M. Spencer/B. Till

B. Till/S. Nielen

B. Till/S. Nielen

M. Spencer/S. Nielen

M. Spencer/S. Nielen

M. Spencer/S. Nielen
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Project Num-

ber

ECU/5/025
Awaiting Fi-
nancing

ERI/5/004

ERI/5/008
NEW

INS/5/035

INS/5/036
Awaiting Fi-
nancing

INS/5/037

INS/5/038

INS/5/039
NEW

INT/5/150

INT/5/152
NEW

IRQ/5/017

IVC/5/031

JAM/5/010
KAZ/5/002

KAZ/5/003
NEW

KEN/5/029

KEN/5/032
NEW

Country

Ecuador

Eritrea

Eritrea

Indonesia

Indonesia

Indonesia

Indonesia

Indonesia

Interregional

Interregional

Iraq

Cote d’Ivoire

Jamaica
Kazakhstan

Kazakhstan

Kenya

Kenya

Title and Obijective(s)

Inducing Genetic Variability in Soya, Banana and R

Improving Crop Productivity and Combating Desel
fication

Supporting the Livelihood of Barley Farmers thorug
Mutation Techniques and N15 Technology to Imprc
Malting, Food and Feed Barley Production

Application of Nuclear Techniques for Screening ar
Improving Cash Crop Plants in Coastal Saline Lanc

Genetic Improvement of Artemisia Cina Using Irrad
tion Technique

Applying Nuclear Techniques for Screening and Im
proving Cash Crop Plants in Coastal Saline Lands

Using Induced Mutations to Improve Rice Producti
through a Hybrid Rice Breeding Programme

Enhancing Food Crop Production Using Induced M
tion, Improved Soil and Water Management and CI
mate Change Adaptation

Responding to the Transboundary Threat of Wheat
Black Stem Rust (Ug99)

Supporting Mutation Breeding Impact Assessment

Optimization of Land Productivity Through the Appl
cation of Nuclear Techniques and Combined Techr
gies

Improving Plantain and Cassava Yields thought the
of Legume Cover Crops

Plant Breeding and Diagnostics Technologies

Improving Wheat and Maize Using Nuclear and Mao
lecular Techniques

Increasing Micronutrient Content and Bioavailaility
Wheat Germplasm by Means of an Integrated Appr

Developing Appropriate Artemisia Varieties for Mar
agement of Malaria

Characterising and Improving Germplasm of Select
Crops at the Molecular Level Using Nuclear and Bit
technology Techniques
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Technical Officer

M. Spencer/S. Nielen

B.P. Forster/S. Nielen in
collaboration withSoil and
Water Management and
Crop Nutrition Section

B.P. Forster/S. Nielen in
collaboration with Soil an
Water Management and
Crop Nutrition Section

B.P. Forster/M. Spencer

B.P. Forster/M. Spencer

B.P. Forster/M. Spencer in
collaboration with Soil an
Water Management and
Crop Nutrition Section

B.P. Forster/M. Spencer

B.P. Forster/M. Spencer

P.J.L. Lagoda/B.P. Forster

P.J.L. Lagoda/B.P. Forster

S. Nielen/P.J.L. Lagoda in
collaboration with Soil an
Water Management and
Crop Nutrition Section

M. Spencer in collabora-
tion with Soil and Water
Management and Crop Nu-
trition Section

S. Nielen/M. Spencer
S. Nielen/P.J.L. Lagoda

S. Nielen/P.J.L. Lagoda

M. Spencer/S. Nielen

P.J.L. Lagoda/B. Till



Project Num-

ber

LES/5/001
NEW

MAG/5/022
NEW

MAK/5/006

MAL/5/028
Awaiting Fi-
nancing

MAL/5/029
NEW

MAR/5/020
NEW

MON/5/021
NEW

MOR/5/033
NEW

MYA/5/016
MYA/5/017

MYA/5/019
Awaiting Fi-
nancing

MYA/5/020
NEW

NAM/5/009

NAM/5/010
NEW

NEP/5/001
NEW

Country

Lesotho

Madagascar

Macedonia,
the Former

Yugoslav Re:

public of
Malaysia

Malaysia

Mauritius

Mongolia

Morocco

Myanmar

Myanmar

Myanmer

Myanmar

Namibia

Namibia

Nepal
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Title and Objective(s)

Improving Crop Yield, Quality and Stress Tolerance
Sustainable Crop Production to Alleviate Hunger, F
erty and Environmental Degradation

Strengthening Food Security

Improving Wheat, Barley and Triticale for Food and
Feed in Drought-Prone Areas, Using Nuclear Tech:
niques

Enhancing the Production of Bioactive Compounds
Local Herbal Plant by a Soilless Planting System al
Vitro Mutagenesis

Applying Mutation Breeding and Optimized Soil, Nt
trient and Water Management for Enhanced and Si
tainable Rice Production

Developing Stress Tolerant Banana and Tomato Vi
ties by Enhancing the National Capacity in Mutatior
Induction and Biotechnology

Improving the Productivity and Sustainability of Far
Using Nuclear Techniques in Combination with Mol
ular Marker Technology

Using Nuclear Techniques to Support the National
gramme for the Genetic Improvement of Annual an
Perennial Plants and to Develop Agricultural Produ
tion

Development of Rice Varieties with Improved Iron
Content/Bioavailability Through Nuclear Technique

Studying Yield Improvement of Local Rice Varieties
though Induced Mutation

Developing Thermo-Insensitive (Cold-Tolerant) Gre
Gram Genotypes, Using Mutation Techniques

Strengthening Food Security through Yield Improve
ment of Local Rice Varieties with Induced Mutation
(Phase II)

Using Mutation Breeding and Integrated Soil Plant
Management Techniques to Develop Sustainable, |
Yielding and Drought Resistant Crops

Developing High Yielding and Drought Resistant P«
Millet (Pennisetum glaucufn), Sorghum Bicilor (L)
Moench, Bambara Groundnitina subterranegand
Cowpea Vigna unguiculat€L) Walp) Following Up a
Previous Project (Phase II)

Improving Nepalese Cardamom Using nuclear and
lecular Techniques

19

Technical Officer

M. Spencer/S. Nielen

M. Spencer/B.P. Forster

S. Nielen/B.P. Forster

S. Nielen/M. Spencer

S. Nielen/M. Spencer

M. Spencer/B. Till

M. Spencer in collabora-
tion with Animal Produc-
tion and Health Section

M. Spencer/P.J.L. Lagoda

S. Nielen/P.J.L. Lagoda
S. Nielen/P.J.L. Lagoda

S. Nielen/P.J.L. Lagoda

S. Nielen/P.J.L. Lagoda

M. Spencer/S. Nielen in

collaboratin with Soil and
Water Management and
Crop Nutrition Section

M. Spencer/S. Nielen

S. Nielen/B.P. Forster
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Project Num-

ber
NER/5/014

NER/5/015
NEW

PAK/5/044

PAK/5/047
NEW

PAL/5/005
NEW

QAT/5/002

RAF/5/056

RAF/5/066
NEW

RAS/5/045

RAS/5/048

RAS/5/056
NEW

RAS/5/058
NEW

RAS/5/064
NEW

RAS/5/065
NEW

RER/5/013

RER/5/017
NEW

Country

Niger

Niger

Pakistan

Pakistan

T.T.U.T.J. of
T. Palestiniar
A.

Qatar

Regional Af-
rica

Regional Af-
rica

Regional Asii

Regional Asii

Regional Asii

Regional Asii

Regional Asii

Regional Asii

Regional Eu-
rope

Regional Eu-
rope

Title and Obijective(s)

Improving the Productivity of Cowpea/Finger Mille
Based Cropping Systems

Improving Productivity of Millet-Cowpea Croppin
System through Development and Disseminatior
Improved Varieties and New Water and Fertilic
Management Technigues

Improvement of Drought Tolerance in Chickpea
Through Induced Mutations

Developing Germplasm through TILLING in Crop
Plants Using Mutation and Genomic Approaches

Improving Local Palestinian Wheat and Barley Vari
ties for Salt and Drought Resistance Through Muta
Breeding and Biotechnology

Developing Biosaline Agriculture in Salt-Affected A
eas in Qatar

Field Evaluation and Dissemination of Improved Cr
Varieties Using Mutation Breeding and Biotechnolo
Techniques

Improving Crops Using Mutation Induction and Bio-
technology Through a Farmer Participation Approa
(AFRA)

Improvement of Crop Quality and Stress Tolerance
Sustainable Crop Production Using Mutation Tech-
nigues and Biotechnology (RCA)

Mutation Induction and Supportive Breeding and Bi
technologies for Improving Crop Productivity
(ARASIA)

Supporting Mutation Breeding Approaches to Deve
New Crop Varieties Adaptable to Climate Change

Supporting Mutation Induction and Supportive Bree
ing and Biotechnologies for Improved Wheat and B
ley — Phase Il

Enhancing Productivity of Locally-Underused Crop:
Through Dissemination of Mutated Germplasm anc
Evaluation of Soil, Nutrient and Water Managemen
Practices

Supporting Climate-Proofing Rice Production Syste
(CRIPS) Based on Nuclear Applications

Evaluation of Natural and Mutant Genetic Diversity
Cereals Using Nuclear and Molecular Techniques

Enhancing Productivity and Quality of Major Food
Crops

20

Technical Officer

M. Spencer/S. Nielen in
collaboration with Soil an
Water Management and
Crop Nutrition Section

M. Spencer/S. Nielen in
collaboration with Soil an
Water Management and
Crop Nutrition Section

B. Till/S. Nielen

B. Till/S. Nielen

B.P. Forster/P.J.L. Lagoda

S. Nielen/P.J.L. Lagoda in
collaboration with Soil an
Water Management and
Crop Nutrition Section

M. Spencer/S. Nielen

M. Spencer/S. Nielen

S. Nielen/B.P. Forster

P.J.L. Lagoda/B.P. Forster

S. Nielen/P.J.L. Lagoda

P.J.L. Lagoda/B.P. Forster

P.J.L. Lagoda/S. Nielen in
collaboration with Soil an
Water Management and
Crop Nutrition Section

P.J.L. Lagoda/S. Nielen in
collaboration with Soil an
Water Management and
Crop Nutrition Section

S. Nielen/P.J.L. Lagoda

S. Nielen/P.J.L. Lagoda



Project Num-

ber
RLA/5/056

RLA/5/063
NEW

SAF/5/012

SAU/5/003

SEN/5/030

SEN/5/032

SEN/5/034
NEW

SIL/5/009

SuUD/5/030

SUD/5/033
NEW

THA/5/049

TUN/5/024

TUR/5/025

URT/5/026

UZB/5/004

UZB/5/005

YEM/5/008

Country

Regional Lat-

in America

Regional Lat-

in America

South Africa

Saudi Arabia

Senegal

Senegal

Senegal

Sierra Leone

Sudan

Sudan

Thailand
Tunisia

Turkey

United Re-
public of
Tanzania

Uzbekistan

Uzbekistan

Yemen
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Title and Objective(s)

Improving Food Crops in Latin America though In-
duced Mutation (ARCAL CV)

Supporting Genetic Improvement of Underutilized e
Other Important Crops for Sustainable Agricultural
velopment in Rural Communities (ARCAL CXXVI)

Analysing the Level of Drought Tolerance in Mutan
Gerplasms of Cowpea and Amaranthus Using Mole
lar Biotechnology

Improving Fertilization under Saline Conditions for
Sustainable Crop Production

Integrated Approach to Develop Sustainable Agrict
ture in Senegal

Improving the Productivity of Jatropha Curcas Plan
tions in Semi-Arid Areas

Using an Integrated Approach to Develop Sustaina
Agriculture in a Context of Degrading Soil Fertility,
Climate Change and Crop Diversification

Improving Sorghum Productivity Through Nuclear ¢
Biotechnology

Increasing productivity of Selected Crops Using |
clear Related Techniques

Enhancing Productivity of Major Food Crops (St
ghum, Wheat, Groundnut and Tomato) under St
Environment Using Nuclear Technigues and Rele
Biotechnologies to Ensure Sustainable Food Seci
and Well-Being of Farmers

Increasing Productivity of Selected Crops Using Nt
ar Related Techniques

Development of Improved Strains of Olive Tree
Through Mutation Breeding and Biotechnology

Using Molecular Techniques for Enhancing the Effi
ciency of Mutation Induction and Utilization of Muta
in Agriculture

Improving Rice Varieties through Mutation Breeding
and Biotechnology in Zanzibar

Development of Mutant Cotton Breeding Lines Tole
ant to Diseases, Drought and Salinity

Developing Mutant Cotton Breeding Lines Tolerant
Diseases, Drought and Salinity (Phase II)

Introduction of Gamma Ray Irradiation Techniques
Agriculture Purposes

21

Technical Officer
M. Spencer/S. Nielen

M. Spencer/S. Nielen

S. Nielen/M. Spencer

S. Nielen/P.J.L. Lagoda in
collaboration with Soil an
Water Management and
Crop Nutrition Section

M. Spencer/S. Nielen in

collaboration with Soil an
Water Management and
Crop Nutrition Section

M. Spencer/S. Nielen

M. Spencer/S. Nielen

S. Nielen/M. Spencer

M. Spencer/P.J.L. Lagoda
in collaboration with Soil
and Water Management
and Crop Nutrition Section

M. Spencer/P.J.L. Lagoda
in collaboration with Soil
and Water Management
and Crop Nutrition Section

M. Spencer/P.J.L. Lagoda
M. Spencer/S. Nielen

M. Spencer/P.J.L. Lagoda

M. Spencer/S. Nielen

S. Nielen/P.J.L. Lagoda
S. Nielen/P.J.L. Lagoda

S. Nielen/P.J.L. Lagoda
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Project Num-  Country Title and Obijective(s) Technical Officer
ber
YEM/5/010 Yemen Using Induced Mutations and Efficiency Enhancing S. Nielen/P.J.L. Lagoda
Bio-molecular Technigues for Sustainable Crop Prc¢
duction
ZAl/5/019 Democratic  Developing Mutations, In vitro and Molecular Tech- M. Spencer/B.P. Forster
NEW Rep. of the  niques for Further Dissemination to Breeders and
Congo Pharmaceutical Plant Producers to Enhance the Li
hood of Target Populations
ZAM/5/026 Zambia Improving Crop Varieties through Use of Nucle M. Spencer/P.J.L. Lagoda
Techniques in collaboration with Soll
and Water Management
and Crop Nutrition Section
ZAM/5/027 Zambia Developing Maize Genotypes for Drought and Li M. Spencer/P.J.L. Lagoda
NEW Soil Fertility Tolerance in collaboration with Soil
and Water Management
and Crop Nutrition Section
ZIM/5/013 Zimbabwe Development of Drought Tolerant and Disease Re- M. Spencer/S. Nielen
sistant Grain Legumes, Phase |
ZIM/5/015 Zimbabwe Development of Drought Tolerant and Disease/Pes M. Spencer/S. Nielen
NEW sistant Grain Legume Varieties with Enhanced Nutt
tional Content, Phase II
TC Projects Closed in 2011
Project Country Title and Objective(s) Technical Officer
Number
ALG/5/023 Algeria Protection of Date Palm Trees Against Bayoud Disease =~ M. Spencer
ALG/5/024 Algeria Improvement of Cereals for Tolerance to Drought and Re- M. Spencer
sistance to Disease
ANG/5/006 Angola Improvement of Food Crops Through Mutation Breeding a ' S. Nielen/M. Spencer
Biotechnology
ECU/5/023 Ecuador Inducing Mutations in Agriculture with the Aid of Radiation M. Spencer
MAG/5/01¢ Madagascar Improving Cereal Production (Rice and Maize) through Mu: M. Spencer/B.P. Forster
tion Breeding for Tolerance/Resistance to Strig@iga asiati-
ca)
MAR/5/01& Mauritius Improvement oBanana and Tomato Varieties Through the M. Sepncer/B. Till
of Nuclear Techniques for Mutation Induction and Biotechr
ogy
PER/5/030 Peru Genetic Improvement of Quinoa and Kiwicha Using Mutati Y. Lokko
Induction and Biotechnology
SAF/5/010 South Africa Development of New Maize and Sorghum Germplasm witl Y. Lokko
Enhanced Nutritional Content
TUN/5/023 Tunisia Radiation-Induced Mutations for Improvement of Cactus M. Spencer
ZAl/5/016 Democratic Mutation Techniques for Improving Nutritional and Medicin: M. Spencer
Republic of  Plants with a Curative Effect on Human Diseases and Alirr
the Congo  tary Plants

For details, see the IAEA Technical Cooperation Pragmme’s Website at:

http://www-tc.iaea.org/tcweb/default.asp
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News

Development and Dissemination of Im- regulation. The flowers are considered as diaphoretic

P : : (taken hot, safflower tea produces strong perspiration and
proved Crop Varieties Using Mutation has thus been used for colds and related ailments), em

Induction and Biotechnology Techniques, menagogue (stimulating blood flow in the pelvic area and
RAF/5/056 uterus), and in large doses laxative (taken as an infusion).

. The flowers are sometimes used in children's and infants'
Professor Abdel Shafy 'b“’j!h'm Ragab from Egypt report omplaints, such as measles, fevers, and eruptive skin
the release of a new spineless mutant variety of saf:

f Carth tinctort i d vield. hiah roblems. It has also been used at times for its soothing
ower (Carthamus tinctoriuswith increased yield, hig effect in cases of hysteria. Safflower blossoms are used in

oleic acid content and resistance to leaf spot disease a% tea form to treat hysteria, fevers, phlegm, and panic
tunnel insect transmitted diseases as well as its adaptabéftacks. It is a pretty strong ;:athartié, and als10 clears the

ity throughout the country lungs and helps the phthisis.

Safflower Carthamus tinctoriusis a flower used by the

ancient Egyptians for dying and for medicinal uses. It i
also known as false saffron, American saffron or dyersg
saffron. Its Arabic name is Usfor or Asfor (meaning yel-%
low, or the color yellow). It is a native of the mediterra- &
nean region. The main active ingredient in safflowe
medicines is safflower yellow, which is water soluble.
The orange-red flowers of safflower sometimes serve as %4
substitute for saffron, since they give a (rather pale) col®

our to the food. Safflower supplies oil, meal, birdseed
and foots (residue from oil processing) for the food an
industrial products markets. Safflower ail, rich in linoleic
acid (an essential fatty acid), is commonly used in cooks
ing to aid in lowering cholesterol. The oil also contains G\
high concentrate of polyunsaturates, which provide the
raw material for prostaglandins, the hormone-like sub-

stances that function in cell membranes and molecular
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Developments at the Plant Breeding and
Genetics Laboratory, Seibersdorf

Introducing a new head of the Plant drought tolerance (Kuwait, North Africa and Pakistan) F

. : hybrid breeding (Indonesia, UK and Zambia) and
Breedmg and  Genetics Laboratory’ germplasm conservation (Ghana and South Africa). Most

Seibersdorf recently, he has been involved in pioneering work in In-

The Plant Breeding and Genetics Laboratory (PBGL) hadonesia on the production of haploids and doubled hap-
a new face Brian P. Forster was appointed Head of PBGICIdS in oil palm, which has paved the way fartfybrid

in September 2011. It is therefore appropriate to intro€ultivars in this crop. In many of these projects success
duce Brian to our readership. Brian’s academic record@S been achieved through the application of nuclear
includes a BSc in agricultural botany (University of techniques.

Leeds, UK, 1979) and a PhD on early seed developmemrian tells a story of his early days as a young post-doc
in barley and rye and their hybrids (University of Edin-whilst visiting CIMMYT, Mexico. He was up early one
burgh, UK, 1982). This was followed by post-doctoralmorning in preparation for trip to field trials and was hav-
studies in tissue culture (University of Saskatchewaning breakfast in a deserted canteen when a stranger came
Canada) and wheat/alien chromosome engineering (Plagp and sat down beside him. The stranger quizzed him on
Breeding Institute, Cambridge, UK in collaboration with what he was doing at CIMMYT. Full of enthusiasm he
CIMMYT, Mexico). In 1987 he took up a position as Cy- espoused the virtues of chromosome engineering and
togeneticist at the Scottish Crop Research Institute angow he was going to solve the world’s food problems by
became acting head of the Cell and Molecular GenetiGgtroducing genes into wheat from alien species for salt
Department in 1991. Brian’s career included sabbaticalplerance and disease resistance. Whilst in full swing a
in Svalov, Sweden (head of genetic markers in breedinghird person arrived in the canteen shouting ‘Norman,
and seed production), CSIRO, Canberra, Australia (g&Norman there you are ....we have to go.’ and the young
netics and physiology of salt tolerance) and the Plansost-docs jaw dropped. Just before leaving the stranger
Breeding Unit, IAEA, Austria (mutation breeding). In had some encouraging words but with the caveat:

2007 he became a consultant for BioHybrids Internation-
al with a major commitment in developing methods for
F: hybrid breeding in oil palm. His areas of expertise in- Norman Borlaug

clude: 1) plant breeding, pre-breeding and their enablinghese words from the ‘father of the Green revolution’
technologies (e.g. doubled haploidy, marker assisted SGnd 1970 Nobel Peace Prize laureate have remained

lection and accelerated breeding); 2) reproductive biolo® hed | o K ethi
gy; 3) crop genetics; and 4) high throughput genotypingetc ed in Brian's work ethic.
and phenotyping.

‘.... It means nothing until it is tested in the field.’

_ , . . Resurgence of mutation breeding
Whilst working on barley at SCRI Brian discovered plei-

otropic effects of the induced mutant dwarfing gene inMutation breeding has a great history and an equally
Golden Promise barley on salt and drought tolerancdright future. The FAO/IAEA database now lists over

This inevitable brought Brian in contact with the IAEA. 3200 officially released cultivars in over 200 plant spe-
Since then he has had numerous involvements with th@es. This, however, is a huge underestimate as:

IAEA, including teaching on training courses, expert; |n many countries breeders are not required to pro-

missions, joint projects and joint publications, e.9. ‘Mu-  yjde pedigrees of their newly released cultivars, and
tant Germplasm Characterization Using Molecular Markers  information gathered on cultivars carrying mutant
—aManual', “Doubled Haploid Production in Crop Plants —  genes js largely based on volunteered information.

a Manual’, and the book ‘Plant Mutation Breeding and _ _
Biotechnology’. 2. Most modern mutant cultivars are not direct mu-

_ _ _ tants, but a product of additional breeding. In gen-
Brian has worked on a number of crops including tem- g5 preeders are not particularly interested in the
perate and tropical cereals (wheat, barley, rye and rice), gqyrce of the variation and mutated lines, like other
rapeseed (Europe and North America), and tropical plan- genetic stocks, are considered as basic, raw materi-
tation crops (oil palm, rubber, cocoa and banana). Brian  5is. Once a mutation for an important trait is cap-

will be familiar to many European breeders through his  ,red and used over many years its novelty/origin is
role as chairman of the EU COST action on: ‘Gametic often lost, ignored or forgotten and often not report-

cells and molecular breeding for crop improvement’ ed.

(2001-2006, involvement of 26 European countries) and _ o _

will be familiar to many Member State participants of 3. Mutation breeding is often a collaborative venture
IAEA/FAO training courses in which Brian has been in- among institutions worldwide. Issues in international
volved. His international projects have included salt and ~ Politics, protectionist policies, plant breeder’s rights,
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ownership of materials, patents and profit sharing
often contrive to promote individual interests and of-
ten cloud the source of variation.
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nologies in genotyping and phenotyping. Thus rare

desired mutant individuals can now be easily detect-

ed and recovered among thousands of mediocre sib-
lings.

4. Economically important mutants can arise as bi-
products of more basic research and not directhb. There has been an explosion in the use of mutants in
from a deliberate mutation breeding programme. plant science, especially in understanding and ma-
5. There is a concern in some countries that mutations nipulating gene function. The results will inevitably

feed into plant breeding and indeed we are seeing

may be (but wrongly) defined as GMOs (genetically the first signs of this

modified organisms, a term applied to transfor-

i ts). - i
mation events) Restructuring of the Plant Breeding and

6. Producers are often reluctant to ad_vertls_e the use ‘@‘Eenetics Laboratory
mutants because of (often missguided) pub-
lic/consumer perceptions. The Plant Breeding and Genetics Laboratory (PBGL) has

Nevertheless, some 142 new cultivars carrying mutate mandate to carry out: 1) research and development, 2

genes were added to the mutant variety data base t ining and 3) irradiation services (gamma and X ray)

ear, testament to thriving global mutation breeding pro® irected at the mutation induction, mutation identification
)g/ram,mesmttp'//qus iaea.olg and the take up of promising mutants by plant breeders,

especially those in developing countries. Success is de-
There is no doubt that mutation breeding has played pendent upon building links to practical plant breeding.
significant role in improving crops and alleviating food Therefore, the PBGL is strengthening activities in pheno-
security world-wide. Equally there is no doubt that thistyping and developing protocols for breeders. In breeding
will continue to be the case; moreover, we expect interms, plant phenotype relates to expressed traits, particu:
creased activity in mutation breeding. Here are some dérly those that provide improved field performance. The
the reasons why we believe this to be the case: primary targets are yield and yield stability, but other
1. Human population growth is projected to reach over"aits incluc'je'quality, pest and disease resistance, toler-
nine billion people by 2050, hence crop prooluction_ance to ablotlg stresses and agronomy. Post-harvest trait
needs to be increased. mclu_de hanplllng, post-harvest loss, storage and pro-
cessing. Traits of concern to Member States are a major
2. Climate change requires rapid breeding responses ifiviver for our work at the PBGL and the PBGL has re-
adapting crops to changing environments. cently advertised a new position to develop high-
throughput phenotypic screens for mutant trait selection.

3. Induced mutation is a proven method of providing
novel variation directly in relevant, local breeding
materials.

4. Selection of desired variation has become more effi-
cient with the development of high-throughput tech

Structure of PBGL

HEAD
l - ‘
GENOTYPING PHENOTYPING SERVICES
R&D R&D
(vacant)

Genetics High-throughput Irradiation for
Segencing Phenotyping mutation

induction

Targeted mutation Trait screening
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New seed phenotyping laboratory amylopectin mutant cultivar of potato produced by re-
verse genetics breeding. Other examples include allergen

A recent initiative at the PBGL is the development Offree wheat and peanut. Interest in reverse genetics breed-
seed phenotyping. High throughput phenotyping (oftefing can also be gauged by the increased patent filing as
referred to as ‘phenomics’) has been identified as being developers in reverse genetics breeding seek to protect

bottleneck in plant genetics and breeding. Whereas higieijr investments and intellectual property.
throughput genotyping, and especially current sequencin

capabilities, can provide tens of thousands of data point§ major limitation in transferring reverse genetics breed-
our ability to phenotype remains poor. In the last fewiN9 to developing countries is the cost of muta_tlon detec-
years large scale whole plant phenomics facilities havion- The PBGL has therefore been engaged in develop-
been built and more are under construction in severdld low cost methods such as low cost DNA extraction,
countries. A major application of these facilities is theSimple agarose gel electrophoresis for DNA fragment and
detection of mutant traits. Seed phenotyping is of particuSNP (single nucleotide polymorphism) analysis, and pos-
lar interest to the PBGL as seeds are not only a majdtVe control kits. We 'also train and assist feIIows who
planting material but are the harvestable products ofome to the PBGL with TILLING projects, e.g. climate
many of our major crops, notably cereals (wheat, rice anaar_denlng in tomato and Chl|!| (Mauritius), seed quality in
maize). Seeds also have an advantage in being transpdkPin (Poland) and sorghum improvement (Iraq).

able. Th_e sged I_aboratory is being equipped with nonCrops and traits

destructive imaging systems that measure seed shape,
size and colour and soft X ray imaging in detecting seedraditionally the PBGL has focused on three tropical
density. These methods act as surrogates for seed compoeps: rice, banana and cassava. Although these crops
sition, e.g. altered starch, protein and oil compositiongontinue to be part of our R&D activities there has been a
which can be examined in greater detail using near infrashift of focus from crops to traits. Traits are seen as being
red analysis. They also enable the detection of haploidf primary interest to breeders in Member States and this

seeds in some crops. should be reflected in our activities. In addition to our
main tropical glasshouse, the PBGL has a temperate
Reverse genetics in plant breeding glasshouse, growth chambers and field plots in which a

_ _ _ _greater range of crop species may be grown locally. For
Plant breeding has been a test bed of innovations in gesany activities it is important to recover as much seed as
netics ever since Mendel demonstrated the principles gfossible, e.g. from a mutant plant expressing a novel trait
inheritance in the garden pea. Mendel's work changedf interest. It is therefore vital that good growing condi-
plant breeding from an art into a science since the basifons are provided to maximise plant health and thereby
mathematics could be exploited to predict the results afeed production for the next generation. Crops that have
specific matings. Other facets of genetics that have imresponded well in our hands include barley, lupin, maize,

pacted on crop improvement include polyploidy, chromo-sorghum and tomato. We hope to add to this list in the
some engineering, manipulation of recombination, transftre.

formation and of course induced mutation. In parallel ] ]

with genetic manipulations, developments in biotechnolMutant traits under research and development include
ogies such as doubled haploidy and marker assisted d@dder quality in barley, salt tolerance in rice and wheat,
lection have accelerated the breeding process and ha$g€d quality inrice and drought tolerance in banana.
increased its precision. However, none of these processes )

have emerged without a struggle; Mendel's work wadrradiation services

hindered until acceptance by the scientific elite, the initiaLI.he main service activities of the PBGL are gamma and
enthu3|_asm for doubled haploidy as set back by recalck ray irradiation for mutation induction and subsequent

ly reverse genetics has faced criticism in having little rel
evance to plant breeding. Reverse genetics is a relative

new co'ncept in plant breeding thgt targets genes C.Ontroﬂ'cilities are now subject to rigid security regulations and
ling trait, whereas forward genetics targets the trait an ave become prohibitive to install and to upgrade; as a

then seeks to understand the genetics. Scepics of revf{?&?—\sequence alternative mutation induction methods are

reeding. More than 50% of mutant cultivars carry genes
utated by gamma ray irradiation. However, gamma ray

genetic methods such as TILLING (targeting induce eeded. The PBGL has been engaged in developing and

local lesions IN genomes) argue that there is a lack of .. .. -
: . timizing X rays as an alternative. Gamma and X ra
knowledge of which genes control key traits, Whetheri P g y y

e . . NG ~irradiation services are available for seed, pollen, tissue,
specific gene mutations will express in different genet'corgan and propagule irradiation. Although all service re-
backgrounds and most importantly, the costs of develop

ing and identifying targeted mutation are prohibitive.queSts for 2011 have been for gamma, we anticipate in-

T reased interest in X ray in the future.
Nevertheless successes are beginning to emerge. In 20((:)5 y

the starch industry in Germany began processing a new
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Table of gamma ray irradiation requests for 2011

Member State

Crop species

Pakistan Wheat (seeds)

Germany Ornamental plants (cuttings)

Jamaica Sweet yam (cuttings)

Jamaica Ginger (cuttings)

Poland Lupin (seeds)

Kenya Barley (seeds)

Mauritius Brassica capitata and botrytis

Germany Barley (seeds)

Former Yugoslav Republic ol Wheat (seeds); Barley (seeds)

Macedonia

Iraq Wheat (seeds); Sorghum (seeds)

Kenya Artemisia annua(seeds andn vitro plantlets) Barley
(seeds)

Namibia Vigna subteranea (seed3)ylosema esculentum (seecs)

Jamaica Sweet yam(Dioscorea sppn vitro plantlets)

Tunisia Olea europdin vitro plantlets)

United States of America

Sugar beet (seeds)

Spain Zantedechia aethiopica (seeds)
Nigeria Cowpea (seeds)
Botswana Groundnut (seeds)

United Kingdom
Senegal
Czech Republic

Wheat (seeds); Primula veriseeds)
Jatropha curcas (seedgsproundnut(seeds)

Ballantia antipoda (seeds) Harmsiodexa brevip
(seeds)

Mauritius Banana (in vitro samples)
Oman Barley (seeds); Wheat (seeds)
Uganda Wheat (seeds)

Request forms for irradiation services are availablbthi://mvgs.iaea.org/LaboratoryProtocols.asp

Protocols methods; those for phenotyping include seedling salinity
- _ screening in rice in hydroponics and soil, and drought
In order to facilitate uptake of mutants all sections of thgplerance screening in banana; and there are protocols fo
PBGL (genotyping, phenotyping and services) are injradiation and radio-sensitivity testing for mutation in-
volved in the development of simple, user friendly proto-gyction. The PBGL protocol collection is available at

cols that can be used by breeders in developing countriegp.//mvgs.iaea.org/LaboratoryProtocals.aspx.
Protocols recently developed for genotyping include

DNA extraction methods and simple gel electrophoresis
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Trainings

Fellows trained at the PBGL in 2011

Name
Ms Banumaty SARAYE

Ms Moe Thida KYAW

Mr Stephen K. KIMNO

Ms Raouia DHOUIBI

Ms Wajida ZAARAWI

Mr Harimialimalala J. RABE-
FIRAISANA

Mr Maman B. MAMAN

Mr Ibrahima DIEDHIOU

Mr Elias PELOEWETSE

Country
Mauritius

Myanmar

Kenya

Tunisia

Iraq

Madagascar

Niger

Senegal

Botswana

Training topic

Screening of Mtomato
and pepper populations
for temperature resistance:
and genetic diversity stud
ies in chilli and tomato
from Mauritius.

TILLING and Ecaotilling
for characterization of
chilli and tomato
germplasm and putative
mutants.

Induced mutagenesis for
crop improvement.

Seed mineral analysis of
rice mutants for nutrition
traits. Molecular charac-
terization using TILLING.

Induced mutation in Ar-
temisia.

Germplasm characteriza-
tion.

Induced mutation in olive
and genotyping of olive
germplasm for diversity
studies.

Mutation induction in
sorghum.

Salinity screening in
wheat mutant lines and
molecular characteriza-
tion.

Mutation induction for
striga resistance in maize
and mutant characteriza-
tion.

Induced mutation in cow-
pea and germplasm char-
acterization using molecu
lar markers.

Molecular markers for
genotyping Jatropha
germplasm.

Induced mutation in
groundnut and bambara
groundnut and mutant
characterization.
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April-June

June—September

July—October

July—September

August—November



Plant Breeding & Genetics Newsletter, No. 28, January 2012

Interns trained at the PBGL in 2011

Name Country Areas of training Period

Ms Kamila KOZAK Poland  Cytological and phenotypi August 2010-December 2011
analyses of Mrice plants.
e Technology transfer to lu-

pin.

Ms Farzaneh SHIRAZI Iran ¢ Induced mutation in July—December 2011
Jatropha and molecular
characterization.

Scientific visitors to the PBGL in 2011

Name Country Month of visit
Ms Julia BROWN Jamaica May

Ms Rita Devi NOWBUTH Mauritius September
Mr Mohamed Ahmed ALI Sudan September
Mr Lubomir STOILOV Bulgaria September
Mr Mahfoudh JOUHR Syrian Arab Republic October

Plant Breeding and Genetic Laboratory prove all our outputs in promoting plant mutation breed-

ing; therefore we are open to criticism, suggestions
staff travel to Member States and/or correction. We are keen to know what happens to

Mr B. Till: Visited the John Innes Centre, Norwich, UK, mutants we have induced, detected and delivered to you.
9-10 June 2011 to give a seminar on the activities of theLet us know if you have made progress in developing
PBGL in developing TILLING and ecotilling platforms  these, or whether any of our services, protocols and man-
for vegetatively propagated crops. uals have helped you in your endeavours.

Ms J. Jankowicz-Cieslak: Visited the Agricultural Re- In an effort to enhance scientific networking and increase
search and Extension Unit, Quatre Bornes, Mauritius 22the quality of services provided to Member States, the
25 November to provide technical support for mutationPBGL and Plant Breeding and Genetics Section devel-

breeding. oped a LinkedIn profilehttp:/at.linkedin.com/pub/iaea-
_ _ plant-breeding-and-genetics/31/4b6/aa3). We have also
Feedback and professional networking created a LinkedIn discussion group called IM PLANTS

. . induced mutations in plants). We hope that this can
We would like to hear your views and any feedback yOIéerve as a real-time resource where experts can shar
YMws and advice on topics surrounding induced muta-

cultivar, are particularly well received, but we seek to M- 0ns and plant breeding.
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Publications

Staff Publication in the Field of Plant tion of genetic variation in Jatropha curcas by Ecotilling
Breeding and Genetics andISSR. IUFRO Tree Biotechnology Conference 2011.

BMC Proceedings (ISSN 1753-6561).

Journal Publications/Book Chapters and JAIN, S.H., TILL, B.J., SUPRASANNA, P., ROUX, N.,
Reviews Mutations and cultivar development in banana. Chapter

10 in: Banana Breeding: Progress and Challenges; CRC
LOKKO, Y., MBA, C., SPENCER, M., TILL, B., LA- press (2011) 203-218.
GODA, P.J.L., Nanotechnology and Synthetic Biology ~JANKOWICZ-CIESLAK  J. HUYNH. OA. BADO
Potential in Crop Improvement. Journal of Food, Agricul-S MATIJEVIC. M TiLL"B T R e o
. , M., , B.T., Reverse-genetics by
ture & Environment (JFAE), Vol. 8&4 (2011) 599-604. TILLING expands through the plant kingdom. Emirates
CALIGARI, P.D.S., FORSTER, B.P., Plant breeding andJournal of Food and Agriculture 23 4 (2011) 290-300.

crop improvement (2011) John Wiley & Sons Ltd;
els@wiley.com

MAGHULY, F., JANKOWICZ-CIESLAK, J., CALARI,
A., RAMKAT, R, TILL, B.J., LAIMER, M., Investiga-

Publications within Coordinated Research
Projects (CRPs) 2010-2011

Enhancing the Efficiency of Induced Management (2010).
Mutegenesis through an Integrated Bio- BAYOUMI, S.A.L.,, ROWAN, M.G., BEECHING, J.R.,
technology Pipeline (D2.40.12) BLAGBROUGH, 1.S., Phytochemistry 71 (2010) 598.

DANSO, K.E.. ELEGBA, W.K., ODURO, V.B, KPEN-  HRIBOVA, E., NEUMANN, P., MATSUMOTO, T,
TEY, P.B., Comparative study of 2,4-D and Picloram on ROUX, N., MACAS, J., DOLEZEL, J. Repetitive part of

friable embryogenic calli and somatic embryos develop- the bananaMusa acuminata) genome investigated by
ment in cassavaManihot esculenta Crantit. J. Integ.  1oW-depth 454 sequencing, BMC Plant Biolog0
Biol. 10 2 (2010) 94—100. (2010) 204.
TILL, B.J., JANKOWICZ-CIESLAK, J. SAGI, L., HRIBOVA, E. CIZKOVA, J., CHRISTELOVA, P,
HUYNH OA. UTSUSHI H. SWEENEN. R. TAUDIEN, S. DE LANGHE, E. DOLEZEL, J., The
TERAUCHI, R, MBA, C., Discovery of nucleotide pol- ITSl-5._88-IT82 sequence region in the Musaceae: struc-
ymorphisms in thlusagene pool by Ecotilling, Theo- ture, diversity and use in molecular phylogeny, PLoS
retical and Applied Genetics, 121 7 (2010) 1381-1389. ©One 6 3 (2011) e17863.

CHRISTELOVA, P., VALARIK, M., HRIBOVA, E. DE
Molecular Tools for Quality Improvemen-  LANGHE, E., DOLEZEL, J., A multi gene sequence-

tin Vegetatively propagated Crops includ- Pased phylogeny of the Musaceae (banana) family, BMC

. Evolutionary Biology 11 103 (2011).
ing Banana and Cassava (D2.30.27) y BIology (2011)

) . JAMES, A., ORTIZ, R., MILLER, R., BAURENS, F.,
SMITHA, P.D., NAIR, A.S., Somatic embryogenesis andD’HONT, A., Map-based or positional cloning, Encyclo-

Iplanlt [je_:gen\e]:rationlin ?igl‘)idtbénan?_ cu::t\)ivars fr%r;\ Tera'pedia of Plant Genomics (2010) (Ed. Prof. Chittaranjan
a, Indian Journal of Plant Genetic Resources, Kole).

(2010) 69-72.
TOGAWA, R.C., MELLOW ROMERO SANTOS, C.,

GAYATHRI, NAIR, A.S., Isolation purification and w1 LER. R.IN.G.. TEIXEIRA SOUZA JUNIOR. M
characterization of polygalactouranase enzyme from MUy ARTINS. N.F.. DATAMUsA — a database for or,thol(.)’gy

sa acuminate cv. Palayamcodan fruits, Indian Scienc&enes form Musa, Tree and Forestry Science and Bio-
Congress (2010). technology (2010).

MOHANDAS, H., NAIR, A.S., HPLC analysis of beta ;| R R.N.G., PASSOS, M.A.N., EMEDIATO, F.L.

carotene in banana cultivars from Kerala, Golden JubiIeBE CAMARGO TEIXEIRA. C.. PAPAS JUNIOR. G.J.
National Symposium on Plant Diversity, Utilization & cangidate resistance gene discovery: Resistance gene
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analog characterization and differential gene expressioD’HONT, A., COTE, F., COURTOIS, B., GLASZ-
analysis in Musa-mycosphaerella host-pathogen interadANN, J.C., A saturated SSR/DArT linkage maphd-
tions, Acta Hort. (ISHS) (2010). sa acuminata addressing genome rearrangement amont

BAURENS, F.C., BOCS, S., ROUARD, M., MATSU- Pananas, BMC Plant Biology 10 65 (2010).

MOTO, T., MILLER, R.N.G.,, RODIER-GOUD, M., MILLER, R.N.G., PASSOS, M.A.N., MENEZES,

MBEGUIE-A-MBEGUIE, D., YAHIAOUI, N., Mecha- N.N.P, SOUZA, M.T., DO CARMO COSTA, M.M,,

nisms of haplotype divergence at the RGA08 mucleotideRENNO AZEVEDO, V.C., AMORIM, E.P., PAPPAS,

binding leucine-rich repeat gene locus in wild bananas.J., GIAMPI, A.Y., Characterization of novel microsat-
(Musa balbisiana), BMC Plant Biology 10 149 (2010). ellite markers inMusa acuminata subsp. Burmanni-

HIPPOLYTE, 1., BAKRY, F., SEGUIN, M., GARDES, C;gi%s' var. Calcutta 4, BMC Research noB$48
L., RIVALLAN, R., RISTERUCCI, A.-M., JENNY, C., ( )-

PERRIER, X., CARREEL, F., ARGOUT, X., PIF- TILL, B.J., JANKOWICZ-CEISLAK, J., SAGI, L.,
FANELLI, P., KHAN, I, MILLER, R.N.G., PAPPAS HUYNH, O.A., UTSUSHI, H., SWEENEN, R,
GEORGIOS, J.,, MBEGUIE-A-MBEGUIE, D., TERAUCHI, R., MBA, C., Discovery of nucleotide pol-
MATSUMOTO, T., DE BERNARDINIS, V., ymorphisms in the Musa gene pool by Ecotilling, Theo-
HUTTNER, E., KILIAN, A., BAURENS, F.C., retical and Applied Genetics 121 7 (2010) 1381-1389.

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.
2011  Vol. 2,No. & « In vitro mutagenesis in mangosteen ISSN 1011-260X
* Floral variation in cotton
e Chemical mutagenesis in wheat
* Mutation breeding in Brazil
» Improved shelf life of garden pea
» Improvement of lablab bean
2010  Vol.2,No.z « Mutation breeding in Bulgaria ISSN 1011-260X
* Mutagenesis in clusterbean
* Doubled haploid durum wheat
» Improvement of indigenous rice
e Mutant variety of groundnut
* Gamma phytotron
+ Gamma greenhouse
+ Gamma field
2008  Vol.2,No. 1 « Induced genetic variability in kacholam ISSN 1011-260X
e Mutagenesis of guar
» Cocoyam radiation sensitivity
 Virus resistant rice variety
» Cold tolerant mutant rice
» Proton radiation
* Tomato adapted to low water supply
 Increasing crossability of mungbean
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Year  Edition Contents (a sampling of the papers are listed below Reference No.
2007  Vol. 1, No.Z « Mutation breeding and genetics in Korea ISSN 1011-260X
e Genetic enhancement of groundnut
* Virus resistant banana
e lon beams implantation on wheat
* Trombay mutant groundnut varieties
» Lodging tolerant rice variety

NY
L]

2006  Vol. 1, No. 30 years rice mutation breeding and genetics ISSN 1011-260X
e Mutant groundnut varieties in Bangladesh

» Shortening durum wheat plants

» Seedless mutant sweet orange

e Colorful chrysanthemum mutations

» Radiosensitivity of cassava in vitro culture
2006  Vol. 1, No.1 « Rice mutation breeding in China ISSN 1011-260X
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 Japar
Katy deletion mutant populations
Rice mutation breeding in Vietham

Mutation Breeding Newsletter and Reviews

Year  Edition Contents (a sampling of the papers are listed below) Reference No.
2005 No.1 e High yielding mutants in cotton ISSN 1011-260X
» Drought resistant tomato
e Groundnut resistant to foliar diseases
* Lodging resistant glutinous rice
» First ever oilseed mustard mutant

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 muta:- ISSN 1011-2618
tions, and mutations altering fatty acid compositior

2000 No. 12 Officially released mutant varieties — The FAO/IAE ISSN 1011-2618
database

1999 No. 11 Oillseed cultivars developed from induced mutatior ISSN 1011-2618

and mutations altering fatty acid composition
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2003
2001
1999

Year
2010

2009

2004

2003
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Mutation Breeding Newsletter (published until 2003)

Edition Title Reference No.
No. 46 Index Issue No. 21-44 ISSN 1011-260X
No. 45 Issue No. 45 ISSN 1011-260X
No. 44 Issue No. 44 ISSN 1011-260X
Books
Edition Title Book Cover Reference No.
Mass Screening Techniques fol ISBN 978-92-0-
Selecting Crops Resistant to Di 3 105110-3
ease
Induced Plant Mutations in the ISBN 978-92-5-
Genomics Era 106324-9
Banana Improvement: Cellular, L) v- ; ISBN 1-57808-340-0
Molecular Biology, and Induced & ] almpm_
Mutations %iular, Mc[et‘, lar
“-" Blolngy and” ey
. Induced hlutg!{ons >
S. Mohin Jain i AERTNR=
Rony Swennen A=y
X
® % &
Doubled Haploid Production in ISBN 1-4020-1544-5

Crop Plants — A Manual

33
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Year
2002

2002

Year
2011

2009
2006

2004

2004

2003

2001
2001

2001

2001

Title

Mutant Germplasm Characteriz
tion using Molecular Markers A
Manual

Edition
Training
Course

Series
No. 19

Mutations, In Vitroand Molecula
Techniques for Environmentally
Sustainable Crop Improvement

Book Cover

() INTEARATIONAL ATHMIE IRERET LEENET

Mutant Germplagm
Characterization
using Molecular Markers

A Masusl

-l
W

TRaining covese semies 16

Mutations,
In Vitro and
Molecular Techniques

Type of Publication
IAEA-TECDOC-166¢

IAEA-TECDOC-161¢
IAEA-TECDOC-149:¢

IAEA-TECDOC-138¢

IAEA-TECDOC-142¢

IAEA-TECDOC-136¢

IAEA-TECDOC-119¢
IAEA-TECDOC-121¢

IAEA-TECDOC-122%

IAEA-TECDOC-125¢

for Environmcntally
Sustainable Crop
Improvement

e bry ML Wb

noymdd amd K1 Kahs

Technical Documents

Title

Physical mapping technologies for the ide:
fication and characterization of mutated
genes to crop quality

Induced mutation in tropical fruit trees

Mutational analysis of root characters in fi
plants

Low cost options for tissue culture techno
gy in developing countries

Genetic improvement of under-utilized an
neglected crops in low income food defici
countries through irradiation and related
techniques

Improvement of new and traditional indus
al crops by induced mutations and relatec
otechnology

Sesame improvement by induced mutatio

Induced mutations in connection with bio-
technology for crop improvement in Latin
America

In vitro techniques for selection of radiatic:
induced mutations adapted to adverse en
ronmental conditions

Radioactively labeled DNA probes for cro
improvement

34

Reference No.
ISSN 1018-5518

ISBN 1-4020-0602-0

Reference No.

ISBN 978-92-0-119610-1
ISSN 1011-4289

ISBN 978-92-0-1027-09-2

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

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

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

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

ISSN 1011-4289
ISSN 1011-4289

ISSN 1011-4289

ISSN 1011-4289
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Year  Type of Publication Title Reference No.

1998 IAEA-TECDOC-101( Application of DNA based marker mutatio ISSN 1011-4289
for improvement of cereals and other sexi.
ly reproduced crop plants

1998 IAEA-TECDOC-1047 Use of novel DNA fingerprinting technique ISSN 1011-4289
for the detection and characterization of g:
netic variation in vegetatively propagated
crops

1997 IAEA-TECDOC-951 Improvement of basic food crops in Africa ISSN 1011-4289
through plant breeding, including the use
induced mutations

1996 IAEA-TECDOC-859 Use of mutation techniques for improvem:: ISSN 1011-4289
of cereals in Latin America

1995 IAEA-TECDOC-800 In vitro mutation breeding of banana and ISSN 1011-4289
plantains

1995 IAEA-TECDOC-809 Improvement of root and tuber crops in tr¢: ISSN 1011-4289
cal countries of Asia by induced mutation::

1994 IAEA-TECDOC-781 Mutation breeding of oil seed crops ISSN 1011-4289

For details on IAEA Publications, vistitp://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 Mutantthe FAO/IAEA Mutant Variety Database in many ways.
Varieties and Genetic Stocks! At the moment, we jusWWe are working to make the new database as the global
completed construction of the part for Mutant Varietyinformation source of mutant varieties and mutant genetic
Database, which is still in the process of information upstocks, as well as activities and events related to plant
dating. We will add the other part for Mutant Geneticmutation breeding and research.

Stocks in due time. The new database has improved over

A Mutant Varieties Database - Microsoft Internet Explorer provided by IAEA

Fle Edit View Favorites Took Help

Qus - Q] & () P yrrors @ (-5 B L/ B

Joint FAO/IAEA Programme
Database of Mutant Variety and Genetic Stocks

IAEA

J About MVD H Search ” Submit Yariety ]

You are in: » Joint FAQ/IAEA Programme » Plant Breeding and Genetics (PBG) » MVGS Database

Highlights Welcome to the Mutant Variety Database

The key feature of the database is that you can registehowcase your new varieties (The introduction of this
your mutant varieties from your desktop. For this pur-variety may be shown in local language).

pose, you need to first register an account; then you W%Iease visit the websitgttp://mvgs.iaea.or@nd send us

be authorized to submit or edit a mutant variety. your suggestions and comments regarding the structure
We would greatly appreciate your support by registeringand content of this database. Please also send us other
your mutant variety in our database. Once the variety i;formation, related to plant mutation breeding and mu-
registered, it will have its own ‘homepage’ (see below)tant varieties, genetic stocks; we may post them on the
Therefore, you can use it as an important platform tavebsite.

3 Variety Record - Microsoft Internet Explorer provided by IAEA

File Edit View Favorfies Took Help — &
Qe - D - [x] (B € O searen Firravernes &) 3~ 15 3 - Q3

Adddress | ) hisp:/frmngs. leea. org/Show . aspe d =278 Liks ™

Joint FAQ/IAEA Programme
Database of Mutant Variely and Genetic Stocks

Gold Nijisseiki

1993, Japan, Pyrus pyriforia Nakai, japanese pear

&loone % Local mtranat
‘s start w - B e D w = Or.. 2r =8, Qb = 10 IR RS R el ST

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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Plant Mutation Reports

Joint FAO/IAEA Programme

Nuclear Techniques in Food and Agriculture

Author’s Guidelines for Manuscript Submission

Scope .
Plant Mutation Reports (PMR) publishes (mini) reviews,

short communications and complete research papers in all
areas of plant mutation research, focusing on mutagene-
sis, phenotyping and genotyping characterization of mu-
tant populations and the application of mutation breeding
and biotechnology in crop improvement. It also publishes
description papers on mutant germplasm and mutant va-
rieties. Papers on the socioeconomic impact analysis of
induced mutations and mutant varieties are also accepted.

Style .
The manuscript should be accurately and concisely writ-
ten in English with the following sections:

Title page

» Title: The title should be brief and informative, 10 to
12 words (excluding ‘and,” ‘of,” and similar con-
junctions and prepositions). As much as possible use
common names for crops and avoid abbreviations.

* Authors: The names of all authors should follow the
title line initials of given names followed by full
family name. Place an asterisk (*) after the name of
the corresponding author (i.e. the person from who
reprints are to be requested). If authors are from difs
ferent institutions, indicate institutional affiliation
with numbers irsuperscript font™ 2 ).

»  Affiliation(s)/Address(es):

Research articles should be arranged in the follow-
ing order: Introduction (which includes the literature
review), Materials and Methods, Results, Discus-
sion, Conclusions (optional), Acknowledgements
(optional), and References, followed by any figure
captions, and then tables. Use tfdle Casé for
each section.

Results and discussion may be combined and con-
clusions can be given at the close of the discussion
section.

Start each section (including figure captions and ta-
bles) on a new page and number all pages.

New mutant germplasm should include a short de-
scription of initial material used and the mutagen
and doses applied; selection process; mutated char-
acteristics and its genetic and agronomic analysis.
Description of the mutant variety should, in addition,
include its performance in yield trials for varietal re-
lease and the releasing committee, when applicable,
and proof of entry in the MVGS
(http://mvgs.iaea.ordy

mi\cknowledgements

Acknowledgements of grants, support etc, should
follow the text and precede the references.

References
IAEA publishing style requires that references be keyed

« Email address: Provide the corresponding author'so the text by numbers in square brackets corresponding

email address.

to the order in which they are first mentioned. If a refer-

ence is first cited in a table, figure or footnote, it should

Abstract and keywords

be numbered according to the place in the text where the

Provide a brief and informative paragraph summarizingable, figure or footnote is first mentioned (i.e. not where

the content of article on the second manuscript page. Thie table, figure or footnote happens to be located on the
abstract should not exceed 150 words. Do not cite refepage). Normally references should be numbered serially
ences. Each paper should have 3-5 keywords. throughout the document, including any appendices, and
_ collected in a single list (headed REFERENCES) after
Main text the last appendix and before any annex. Each annex ir
The main text should follow the title page and ab- }/vrzlch references are cited must have its own reference
_ _ _ _ A reference list should include only those references cit-
*  Review articles may be organized according to theied in the text. When cited in the text, references should
specific requirements. be styled as numbers in square brackets corresponding t

stract.
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the order in which they are first mentioned (e.g. *...ine
improving productivity [17, 18]."). If the reference num-
ber is an integral part of a sentence, the abbreviation
‘Ref.” should be included (e.g. ‘This is discussed in Refs.
[2, 3].).

When two authors are mentioned in the text their names
are written as, for example, ‘Smith and Jones’, although
in the list of references ‘and’ is omitted. If there are more
than two authors, only the first name should be men:
tioned in the text, followed by ‘et al.’” (not in italics). Au-
thors’ names in the text are not fully capitalized. A refer-
ence that has more than five authors in the list of referT
ences should be set with only the first author's name, fole
lowed by et al.

The examples given below illustrate the IAEA’s style for
presenting references:

[13] STEPHENSON, R., Introduction to Nuclear Engi-
neering, 2nd edn, McGraw-Hill, New York (1958)
491 pp.

INTERNATIONAL COMMISSION ON RADIO-
LOGICAL PROTECTION, Evaluation of Radia-
tion Doses to Body Tissues from Internal Contam-
ination due to Occupational Exposure, Publication.
10, Pergamon Press, Oxford and New York (1968).
GUTHRIE, F.E., PERRY, J.J. (Eds), Introduction
to Environmental Toxicology, Blackwell, Oxford
(1980).

Plasma Physics and Controlled Nuclear Fusion
Research 1994 (Proc. 15th Int. Conf. Seville,
1994), 4 vols, IAEA, Vienna (1995). °
COCHRANE, M.P., DUFFS, C.M., Endosperm
cell number in barley, Nature 289 (1981) 399.
BLOUNT, E.I., Symmetry properties of triplet su- ,
perconductors, Phys. Rev. B: Condens. Maiter
(1985) 2935.

[14]

[15]

[16]

[44]

[45]

[46]
power plant, IEEE Trans. Nucl. SNS-22(1975)
812.

[47]
ters for petroleum exploration, Oil Gas &3 42
(1985) 121.

[48]
5(1979) 92.

[49]
multi-component alloys, J. Nucl. Materl16

(1983) 249.

A figure caption should be brief, but informative. It
should be set in italics and should be placed under
the figure.

Identify curves, symbols, or structures with a legend
within the figure itself, not in the caption. Define
abbreviations in the caption and define symbols used
in the caption or in the legend.

Indicate the scale for micrographs, either in the illus-
tration or the caption.

ables

All tables should be prepared with thEables fea-

ture in your word processor, (do not use tabs, spaces,
or graphics boxes) and must be numbered consecu-
tively, using Arabic numerals, with brief headers ex-
plaining the content of the table. Use footnotes for
detailed explanation of the tables. Each datum
should be in an individual cell. Define all variables
and spell out all abbreviations. Tables should be
placed at the end of the main text document, with
each table on a separate page.

The *, **, and *** are always used in this order to
show statistical significance at the 0.05, 0.01, and
0.001 probability levels, respectively, and cannot be
used for other notes. Significance at other levels is
designated by a supplemental note. Lack of signifi-
cance is usually indicated by NS.

Footnotes should be placed immediately below the
table. The footnotes should be identified by super-
script letter a, b, c, d............

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

TEPPER, L., Suboptimal control study of a nuclearappreviations

All abbreviations should be fully defined when first men-
PEACOCK, K.L., Design of discrete bandpass ﬁ|_tioned in the abstract and also in the main text, and then
the abbreviation may subsequently be used.

ROYLE, A.F., Why geostatistics? Eng. Min. J. 180 Nomenclature and identification of materials

_ o ' ~ Give the complete binomial and authorities at first men-
CHEN, Iwei, Irradiation-induced segregation in tion (in the abstract or text) of plants, pathogens, and in-
sects.

Units and symbols

Figures

* Figures, e.g. photographs, graphs and diagramsnd

The standard Sl units (Systéme International de Unités)

symbols  should be used throughout

should be referred to as ‘Fig.” numbered consecufwww.scenta.co.uk/tcaep/science/siunit/index)htm

tively (1, 2, etc.).

e Submit figures in high resolution, individual files
(one figure per file) and identify each file according-

ly.
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