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THE ANIMAL PRODUCTION AND HEALTH LABORATORY

EXECUTIVE SUMMARY

1. Over the last 

1 
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research.

understanding virus variations and successive outbreaks.

STAFF

Name Title Extension

Diallo
Molecular Biologist

Adama.Diallo@iaea.org 28355

Periasamy 28358

Lamien Biochemist C.Lamien@iaea.org 28314

Winger Senior Laboratory 
Technician

28302

Lelenta Laboratory Technician M.Lelenta@iaea.org 28321

Pichler Laboratory technician Rudolf.Pichler@iaea.org 28378

Adombi Consultant C.M.Adombi@iaea.org 28380
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Name Title Extension

Berguido Consultant Francisco.Berguido@iaea.org 28356

Dundon Consultant 28379

Kangethe Consultant 28385

Settypalli  Consultant 28252

LEYKUN Consultant E.Leykun@iaea.org 28254

WADE Consultant 28287

MAJOR ACHIEVEMENTS IN RESEARCH AND DEVELOPMENT

Animal health

Capripoxvirus genotyping tool development

The Capripoxvirus Poxviridae 

resolution melting curve analysis (Fig. 1).
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FIG. 1. High-Resolution melting curve analysis of the three genotypes of Capripox viruses (G=GTPV, S=SPPV and L=LSDV) 
using the Precision Melt Analysis™ software

Molecular characterization of Orf virus 

FIG. 2. Phylogenetic analysis of Orf viruses based on the nucleotide sequences of the major envelope protein (B2L gene).
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Development of Pan-pox virus detection method

Molecular epidemiology of African swine fever virus isolates from Central and West Africa

DNA virus.

different outbreaks that occurred in 2011 and 2012 in Central Africa and from 1983 to 2008 in 
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FIG. 3. Phylogenetic tree constructed using partial p72 gene sequence data from Cameroon and 
Chad isolates and sequences available in Genbank®.

Molecular epidemiology of PPR
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the OIE.

TABLE 1.  FIELD ISOLATES FROM MEMBER STATES REQUESTING CONFIRMATION 

Country of origin

Angola 35

Benin 23

37

27

Gambia 14

Mali 47

Sierra Leone 60

Sudan 159

Turkey 10

TOTAL 412

Development of an irradiated vaccine for the control of trypanosomosis

Trypanosoma evansi culture 
of 3 × 105
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Animal genetics

Genetic variation in the control of resistance to infectious diseases in small ruminants for 
improving animal productivity

Genetic polymorphisms of candidate genes involved in immune pathways

FIG. 4. Phylogenetic tree based on pair-wise Nei’s Standard Genetic Distance at 41 SNP loci (left), and principal 
components analysis of pair-wise FST (F statistics-genetic differentiation) at 27 SNP loci (right)
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Genetic variation of pattern recognition receptor genes involved in innate immunity

FIG. 5. Number of SNPs detected in different pattern recognition receptor genes; Toll-like receptor (TLR; left) and Nod/Rig 
I Like receptor (NLR/RLR; right).

Radiation hybrid panel mapping of goat genome
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Genetic characterization of indigenous chicken breeds in search of unique variation in 
immune related genes

gene for disease resistance.

Supporting Member States to implement FAO’s Global Plan of Action on Animal Genetic 
Resources

Global reference genetic repository of livestock breeds for animal genetic research

and strengthen collaborative animal genetic research across different countries and regions. 



AGRICULTURE & BIOTECHNOLOGY   ACTIVITIES REPORT 2012

11

CAPACITY BUILDING

E-learning

Division 

(http://viralzone.expasy.org/e_learning/partners.html).

Training courses

Regional training course on “Early and rapid nuclear and nuclear-related diagnostic and 
tracing technologies for African and classical swine fever”

Regional training course on “Major Transboundary and Zoonotic Animal Diseases: 
Early detection, Surveillance and Epidemiology”

from 23 July to 3 August 2012.
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Training course on sequencing and molecular epidemiology of animal pathogens

regional units of the FAO Emergency Centre for Transboundary Animal Diseases (ECTAD) 

 

training course. 

based PPR diagnostics and (ii) the serological diagnosis of Rift Valley fever. 
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the High Security Laboratory of the Austrian Agency for Health and Food Security (AGES) 

 
(*LABS. 5 AND 7 – RESULTS YET TO BE RECEIVED)
Posit ive Negative False Posit ive False Negative Total number of Samples

Lab 1 4 2 2 0 8
Lab 2 4 0 4 0 8
Lab 3 4 0 4 0 8
Lab 4 3 4 0 1 8
Lab 5* 8
Lab 6 4 4 0 0 8 Legend: Positive
Lab 7* 8 False Positive
Lab 9 4 3 1 0 8 Negative
Lab 10 4 4 0 0 8 False Negative
Lab 11 4 2 2 0 8 100% Correctness
Lab 12 3 3 1 1 8
Lab 13 4 4 0 0 8
Lab 14 2 2 2 2 8
Lab 15 4 4 0 0 8
Lab 16 4 3 1 0 8
Lab 17 4 2 2 0 8
Lab 18 4 1 3 0 8
Lab 19 4 4 0 0 8
Lab 22 4 4 0 0 8
Lab 23 3 2 2 1 8

Serological diagnosis of Rift Valley fever (RVF)

Pathogens Unit at the National Institute for Communicable Diseases (NICD) of the National 
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Uganda.

Meetings

A consultant meeting on “Applying Good Laboratory Practices in Molecular Testing of 
Multiple Diseases in Veterinary Laboratories”
2012. 

Laboratoire de Virologie of the National Laboratory for Veterinary Research at the Senegalese 

testing laboratories of Member States.

Capacity building

Name Country Status Duration

Clarke Intern 2 mth PPR diagnosis and molecular 

Galanxhi
Xhiljola

Albania Intern 7 mth Diagnosis of PPR by gene 

tests
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Name Country Status Duration

Shuo China Intern 6 mth PPR diagnosis and molecular 

disease

Chibssa
Rufael

4 mth Molecular diagnosis of PPR and 

Boldbaatar
Chinchuluun

Mongolia 2 mth Advanced molecular diagnostic 

Arinaitwe
Eugene

Uganda 3 mth

Ralambomana
Norbertin

Madagascar 2 mth Molecular genetic tools

Xu Fujian Agriculture 
and Forestry 

CFE 8 mth

goat genome

PUBLICATIONS

Security Sensitive Microbes and Toxins. CRC Press.

Bubalus bubalis –23.
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EXTERNAL COLLABORATIONS AND PARTNERSHIPS

Institution

National Animal Health Diagnostic and Investigation Center 

Transfer of animal disease diagnostic 

Exotic animal diseases research 

ASF

RVF

EXTRABUDGETARY SUPPORT
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THE FOOD AND ENVIRONMENTAL PROTECTION LABORATORY

EXECUTIVE SUMMARY
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Achievements related to the control of residues and contaminants in food include the 

Member State laboratories.

held during the 56th IAEA General Conference.

sustainability.
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STAFF

Name Title

Cannavan Laboratory Head

Frew

Maestroni Food Scientist

Analytical Chemist

Rathor Laboratory Technician

Islam Laboratory Technician

Abrahim Laboratory Technician

Wimberger Team Assistant

MAJOR ACHIEVEMENTS IN RESEARCH AND DEVELOPMENT

Food traceability and authenticity

adulteration; honey and fruit juice.
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Authenticity assessment of honey

Fraud is a major issue in the food industry. Challenges to authenticity range from defrauding 

advantage of the higher valued 

been subject to the same stringent 

They are a lost sale to the genuine 

of brand value and market access. 

authenticity of foodstuffs. The tools 

other countries to avoid tariffs.

be addressed;

1) There is a high failure rate of the test among the very highest value honeys such as the 

Fig. 1).

FIG 1. Pollen count versus apparent %HFCS adulteration using the 
standard test. The horizontal red line indicates the cut-off point of 7% 
above which the honey is deemed to be adulterated. The samples are 
classed into groups according to the percentage of the total pollen that 
was found to be Manuka, this is represented in the legend.
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criteria of stability and homogeneity.

TABLE 1. CARBON AND NITROGEN ISOTOPE RESULTS FROM THE FIRST SURVEY 
OF SEVERAL IAEA CRMS

CRM Designation 15NAIR‰ 13CPDB‰ n

5.83 ± 0.19 5.57 ± 0.05 41.31 ± 0.25 18

1.03 ± 0.24 2.41 ± 0.10 38.83 ± 0.41 18

4.76 ± 0.17 5.15 ± 0.05 42.14 ± 0.34 24

0.59 ± 0.02 42.23 ± 0.47 30

18.64 ± 0.21 4022 ± 0.02 39.26 ± 0.17 18

2.26 ± 0.20 4.69 ± 0.11 44.37 ± 0.23 18

0.82 ± 0.34 1.74 ± 0.11 45.32 ± 0.58 18

2.42 ± 0.10 9.73 ± 0.08 46.77 ± 0.43 18

1.03 ± 0.02 15.39 ± 0.49 18

8.10 ± 0.18 7.92 ± 0.16 44.30 ± 0.61 18
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CRM Designation 15NAIR‰ 13CPDB‰ n

4.25 ± 0.42 0.59 ± 0.01 39.81 ± 0.21 18

Cellulose
<0.01 41.75 ± 0.20 18

Assessment of fruit juice authenticity using UPLC/QToF MS: A metabolomics approach
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fraudsters.

Isotopic traceability techniques for rapid response to emerging food safety risks

–

FIG. 2. The PCA scores plot and 3-D plot showing clear segregation between the sample groups 
(pineapple and pineapple mixed with orange, grapefruit, apple, and clementine) at 5% adulteration 
level.
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Control of residues and contaminants in food

and environmental sustainability. 

A liquid chromatography-tandem mass spectrometry method for antibiotic residues in meat 

infectious diseases in both humans and animals. 

transmitted from animals to human either through 

Quinolones are a class of antimicrobials 

and aggressive infections in both humans and 

used to treat bacterial diseases in animals. 
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QUINOLONES SULPHONAMIDES

FIG. 3. Chromatograms of six quinolones and four 
sulphonamides at 0.25 × MRL, including the internal 
standard, sulphaphenazole.
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15.3 to 29.4%.

enhance international trade.

QuEChERS clean-up and GC-MS detection
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Quality control of trypanocidal drugs

chloride hydrochloride and homidium (chloride and bromide salts).

FIG. 4. Chromatogram of nineteen of the target pesticides at the highest fortification level in carrot
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validated in the University of Strathclyde and the FEPL.

EU 7th Framework Project “CONffIDENCE”

Board.

through the TCP mechanism. The involvement of IAEA in the CONffIDENCE Advisory 

globally.

.
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Dissemination of research results

http://nucleus.iaea.org/fcris/
on food contaminants and also hosts methods databases for veterinary drug residues and for 

of Veterinary Drugs in Food and on Pesticide Residues. These databases include methods 

natural toxins from feed to food. 
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 the 

States.

The 2nd

CAPACITY BUILDING

 

activities.



AGRICULTURE & BIOTECHNOLOGY   ACTIVITIES REPORT 2012

31

other countries are currently testing or validating the technology.

Sustainability of capacity building activities to improve food safety and quality through 
nuclear technology and networking

food safety control.

Participants in the FAO/IAEA Workshop on  
“Food Safety: from Farm to Fork”
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The RALACA laboratory network

Collaborating Centre in Costa Rica. The RALACA 

arise.

food contaminant control.

Ms Gadimorone being trained on LC-MSMS
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derived foods.

PUBLICATIONS

available online

.

2H values of the fatty acids 
available online

gca.2012.10.026.
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countries. Proceedings of the EuroResidue VII Conference on Residues of Veterinary Drugs 
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EXTERNAL COLLABORATIONS AND PARTNERSHIPS

Institution

contaminants; technology transfer to 
Latin America
IAEA Collaborating Centre for eLearning 

Food and Environmental Protection 
(EACB)
Collaborations on research activities 

Austrian Agency for Health and Food Safety 
building for risk analysis and 
contaminants in food 

measurements for traceability of foods 
and animals
Partner laboratory in EU Project 

activities for food contaminants and food 
traceability

methods for food traceability

Chemistry (IUPAC)
agrochemicals information
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Institution

Organismo Internacional Regional de Sanidad Training for Member State scientists and 

Colombia
Training for Member State scientists in 

Netherlands
Research into causes of food 

residues
 

Chinese Academy of Agricultural Sciences 
traceability and residues analysis

standards

Control of mycotoxins in food stocks

the environment to food

International Federation for Animal Health 
(IFAH)
GALVmed
UNODC
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Institution

measurements for traceability of foods

Collaborations on research activities 
linked to CRP D5.20.37 on 
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THE INSECT PEST CONTROL LABORATORY

EXECUTIVE SUMMARY

Glossina palpalis gambiensis 

of Glossina pallidipes

1

the F1 generation.

Bactrocera oleae

Anastrepha fraterculus

four members of the Bactrocera dorsalis B. dorsalis B. papayae B phillipinensis
and B. carambolae).
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Anopheles arabiensis 

of this An. arabiensis

An. arabiensis 

An. arabiensis

Africa and Sri Lanka.
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STAFF

Name Title

Vreysen Laboratory Head

Abd Alla Virologist (Tsetse Flies)

Franz Geneticist (Plant Pests)

Bourtzis Geneticist

Gilles

Caceres Entomologist (Plant Pests)

Parker Entomologist (Tsetse Flies)

Yamada

Targovska Senior Laboratory Technician

Wornoayporn Senior Laboratory Technician

Adun Laboratory Technician

Ahmad Laboratory Technician

Marin Laboratory Technician

Mohammed Laboratory Technician

Schorn Laboratory Technician

Soliban Laboratory Technician

Dammalage Laboratory Attendant

Ibanschitz Laboratory Attendant

Lapiz Laboratory Attendant

Gembinsky Laboratory Attendant

Sto. Tomas Laboratory Attendant

Cancio Laboratory Attendant

Wimberger Team Assistant
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MAJOR ACHIEVEMENTS IN RESEARCH AND DEVELOPMENT

Colonies

Glossina 
pallidipes and Glossina palpalis gambiensis. Smaller colonies of Glossina morsitans centralis 

Glossina morsitans morsitans Glossina brevipalpis
Glossina swynnertoni Glossina fuscipes fuscipes Glossina pallidipes 

The main colony of G. p. gambiensis

Clean feeding strategy for the  colony

Glossina 
pallidipes

maintained at the IPCL and that originated from 

FIG. 1. Effect of long-term clean feeding system on 
SGH prevalence in  colonies by dissection.
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G. pallidipes

strategy in G. pallidipes

feeding colony (Fig. 1). These results encouraged the transfer of this strategy to Member 

Use of antiviral drugs

reduce the virus infection in G. pallidipes

Effect of combination of Valacylovir and clean feeding on reducing SGH prevalence of 
 colony with high SGH prevalence

To evaluate the time needed to reduce the SGH 
G. pallidipes

This result clearly indicates that the combination of 

the time needed to eliminate SGH from a treated 
colony from 11 months in clean feeding alone to 

(Fig. 2).

FIG. 2. Effect of the combination of clean feeding, 
screening flies with non-destructive PCR for 
virus infection and valacyclovir treatment on the 
expression of SGH syndrome.
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Wolbachia Sodalis Wigglesworthia

G. pallidipes 

virus inoculum. 

G. pallidipes

1

haemocoelic injection of the SGHV into adults did not increase the incidence of SGH in those 

Impact of SGHV inoculation on F1 progeny

1

1 adults (0.7%) 
1

1 adults 

1 adults 
1 adults from the third 

1

The presence of Sodalis and  and the absence of  in 

The G. pallidipes 
Sodalis and Wigglesworthia Wolbachia. Initial 
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G. pallidipes

5 Sodalis and Wigglesworthia

in both treatments bacterial levels averaged 5 × 103

to 1 × 105
1 male and female 

Impact of ampicillin on Sodalis and 

G. pallidipes

reduction in Sodalis but did not totally clear Sodalis and 
the reduced levels observed after six blood meals remained 

Sodalis Wigglesworthia

3 to 1 × 105

Sodalis
levels in the F1
lacking detectable Sodalis

Wigglesworthia titres 
1

genomic DNA from the F1
2 Sodalis 

and 2.7 × 102 Wigglesworthia
Sodalis 

and Wigglesworthia Sodalis infecting stem cells. It should be 
1

1 Sodalis and 
Wigglesworthia.

Impact of ampicillin treatments on  and SGHV

treated G. pallidipes

FIG. 3. The impact of ampicillin and PBS 
treatments on Sodalis and  
titres in the F1 generation of 
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G. morsitans morsitans

1

virus titres (5 × 104 
1

virus titres (1 × 104
1

the virus titres (~4 × 107 
1

to the F1 (Fig. 4).

The relation between Wolbachia titre and sterility in 

Wolbachia in inducing 

for this sterility of the F1
Wolbachia

crosses using Glossina morsitans morsitans and Glossina 
morsitans centralis

Wigglesworthia
Wigglesworthia

rescue fertility. The results indicate that untreated female G. morsitans centralis
tetracycline treated male G. morsitans morsitans
G. morsitans centralis G. morsitans morsitans males or 

removes the Wolbachia from G. morsitans morsitans
G. morsitans centralis.

FIG. 4. Ampicillin treatment reduced the 
virus load in F1 progeny of superinfected 
parents. Virus copy numbers detected by 
qPCR on genomic DNA extracted from 
the F1 progeny (N= 8) of superinfected 
parents (Virus) were significantly 
greater than levels detected in the F1 
progeny of asymptomatic control (PBS) 
flies. Feeding the superinfected parents 
ampicillin-supplemented blood meals 
(Virus-Amp) reduced virus copy numbers 
to levels similar to those detected in 
the asymptomatic PBS (control) and 
PBS-Amp flies. Black dots denote outliers.
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different geographical areas

Bactrocera oleae

and good egg hatch in all cases. The mating latency (time 

generations. 

Resolution of cryptic species complexes of Tephritid pests to overcome constraints to SIT 
application and international trade

 complex

Anastrepha fraterculus

FIG. 5. Bactrocera olea.
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of A. fraterculus A. spp. Mexican aff 
fraterculus A. spp. 4 aff fraterculus

A. sp. 2 aff fraterculus A. spp. highland areas from 
the Andean region aff fraterculus A. sp. 1 aff fraterculus
Argentina). 

1

biological entity. 

Bactrocera dorsalis complex

Bactrocera dorsalis

B. dorsalis B. papayae (Malaysia B. philippinensis 
B. carambolae

B. dorsalis and B. invadens
B. dorsalis B. invadens
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domestic and international markets. 

Bactrocera invadens
B. zonata Ceratits capitata

schedule for B. invadens and B. zonata on 

invaded the African continent. Preliminary 

scheduled to occur in 2013. A cold treatment 
B. zonata on oranges 

FIG. 6. Fruit flies  infesting fruits (upper), 
 (lower left),  (lower right).
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Anastrepha ludens 

In vitro tolerance 

in vitro

Anastrepha grandis

information related to A. grandis
A. grandis

treatments for A. grandis.

(Ceratitis capitata Bactrocera dorsalis Bactrocera cucurbitae and Anastrepha ludens) that 

 genotyping

Ceratitis 
capitata

white pupae (wp Sergeant2 (Sr2) and temperature sensitive lethal (tsl). Males 
should be wp+ tsl+
should be wp and tsl. The tsl

Sr2) also carry the dominant 
mutation Sr2
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Genotyping tephritid species via mitochondrial genomics

C. capitata B. oleae
A. fraterculus 

C. capitata
the database (C. capitata

the B. oleae A. fraterculus

dengue and Chikungunya.

Genetic Sexing for 

Ae. albopictus 

An. arabiensis. 
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An. arabiensis after the 

An. arabiensis

the sexes of An. arabiensis

male survival and mating ability (Fig. 7). 

Assessing competitiveness in mosquitoes

as An. arabiensis

Anopheles

for only untreated males and 18.2% for a cage containing only irradiated males. This clearly 
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spinosad

FIG. 7. Elimination of female  (left) and 
males (right) from the population over 5 days in control cages 
(solid line), in cages fed with spinosad-spiked blood (dotted 
line), and ivermectin-spiked blood (semi-dotted line).
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Swarm participation of 

An. arabiensis males 

An. arabiensis (Dongola 

Development of mass-rearing equipment for 

An. arabiensis 2. 
Ae. albopictus

2 
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CAPACITY BUILDING AND SERVICES

Capacity building

Name Country Status Duration

Abraham Argentina CFE 1 mth

the Bactrocera dorsalis 
and Anastrepha fraterculus 

their taxonomic status and 
thereby remove constraints 

facilitate international trade

Bo China CFE 12 mth

Brizova CFE

Devescovi Argentina CFE 1 mth

Roriz CFE 1 mth

Rull Mexico C 1 mth

Schutze Australia CFE

Rempoulakis Greece C 6 mth

Fontenot USA CFE 12 mth

Myers USA CFE

Demirbas Turkey Intern 1.5 mth
strategies for the tsetse 

African countries

Drion USA CFE 3 mth

Kariithi PhD 10 mth

Damiens France C 12 mth

Lees C 6 mth

Madakacherry USA Intern 12 mth

Maiga Burkina Faso Intern 6 mth

Ndo Cameroun C 6 mth

N’Do Burkina Faso Intern 6 mth

Oliva France PhD 6 mth

Mohamed Intern 2 mth

Castañeda Colombia 1 mth

Chakroun Tunisia 3 mth Moths

Essop South Africa 2 mth

Fetawoke Tsetse
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Name Country Status Duration

Julienne Seychelles 1 mth

Manangwa 3 mth Tsetse

Manilal South Africa 2 mth

Niain’ny 
Felamboahangy

Madagascar 1 mth

Nolasco Peru 1 mth

Services

Glossina pallidipes G. brevipalpis
G. palpalis gambiensis

of An. arabiensis

and Sri Lanka.

PUBLICATIONS

in laboratory colonies of Glossina pallidipes

Cydia pomonella

larval diet for Anopheles arabiensis

Wolbachia
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(Rossi). Journal of Applied Entomology

Anopheles 
arabiensis

Anastrepha fraterculus 

Glossina pallidipes

strains of Anopheles arabiensis

of Aedes albopictus

Anastrepha fraterculus

Bactrocera dorsalis
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Anopheles arabiensis

EXTRABUDGETARY SUPPORT
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THE PLANT BREEDING AND GENETICS LABORATORY

EXECUTIVE SUMMARY

barley.
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faster.

th anniversary of the Seibersdorf 

STAFF

Name Title

Forster Laboratory Head

Till

Ghanim Plant Breeder

Matijevic Technician

Jankowicz-Cieslak Technician

Berthold

Draganitsch Technician
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Name Title

Bado Technician

Huynh Technician

Seballos Laboratory Attendant

Technician

Lorenz

Mletzko Team Assistant
* Joined the PGBL in August 2012.

** 

MAJOR ACHIEVEMENTS IN RESEARCH AND DEVELOPMENT

years.
Arable land is restricted to some 13.8 million km2

yields are in decline. Climate change brings increased risks of abiotic and biotic stresses and 

MSs.
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Mutation induction

Mutation induction has been a very 
successful strategy in delivering 

Over 60% of these mutant varieties 

gamma irradiation (http://mgvs.iaea.
org/

of radioactive gamma emitters 
severely limit the use of gamma 

Member States. In addition gamma 

http://www-naweb.iaea.org/nafa/pbg/index.html

Mutation detection – genotyping

FIG. 1. Increasing numbers of plant species with induced mutant 
varieties over time; the number of new additional species for a given time 
period is illustrated as the top section of each column.
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casual reader might be forgiven for thinking that 

about the effect of different mutagens and different 

understanding of the effects that mutagens have 

mostly via

different mutations in the different cells of the 

(heterogeneity) that is referred to as chimerism. This 

genomic level are lacking. Understanding chimerism 

for tissue culture.

FIG. 2. The PBGL’s studies on mutation induction 
and inheritance in banana were published in Plant 
Biotechnology Journal in 2012. The work was 
chosen to be highlighted on the December cover 
of the journal. The cover image shows the mutant 
banana population growing in the greenhouse at 
Seibersdorf (left), mutation discovery assays (top 
right) and DNA sequence validation of identified 
mutations (bottom right).
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target is DNA extraction. 

DNA suitable for a variety of assays 

is a tenth of that of commercial kits. 

being distributed in 2013. The PBGL is 

Mutation detection – phenotyping

imaging systems.

FIG. 3. A 2012 PBGL research fellow, Ms Mayada Beshir 
from Sudan, performing experiments to validate low cost and 
low-toxicity DNA extraction methods in different plant species.
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FIG. 4a. Fellows (Mr Salimia and Mr Salama from the State of Palestine) learning the protocol for salt 
tolerance screening in wheat and barley. FIG. 4b. Fellows (Mr Hussaini from Afghanistan and Mr Ali from 
Bangladesh) taking observations from a drought-tolerance screen in barley.

Mutant line development – accelerated breeding

induction and 2) Mutation detection. 

mutant traits. The aim is to reduce the time 

breeding is achieved through the combined 

the selection of desired lines. These methods can also be used to transfer a desired mutant 

FIG 5. A normal barley spike (left) compared to potential awn 
mutants for greater fodder quality. The awn has no nutritious 
value and contains barbs that cause lacerations in the mouths 
of feeding animals; the removal of the awn is a major breeding 
objective. The most promising mutant is hooded as this is not 
associated with a yield penalty.
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CAPACITY BUILDING AND SERVICES

Individual fellowship training

Name Country Duration

Ali Bangladesh 3 months
reference to abiotic stress tolerance. Training 

Beshir Sudan 4 months

Hussaini
Sekander

Afghanistan 4 months

Mandakombo
Noeall Benedicte

Central African 1 month

Group training

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

Name Country

Abro Pakistan

Ali Pakistan

Shokat Pakistan

Ur Rahman Pakistan

Group fellowship training

Methodologies and mechanisms for screening 
against stress th June 2012.

Name Country

Abod

Al-Doori

Al-Gayyar

Al-Mahdawi
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Name Country

Almuwalld Saudi Arabia

Al-Raisi The Sultanate of Oman

Haddadin Jordan

Hussaini Afghanistan

Khashoggi Saudi Arabia

Madadha Jordan

Raad Lebanon

Tahier

Thabet Yemen

Zaid Yemen

Name Country Areas of training Period

Olu-Wakemi
Catherine 
Esoula

Nigeria
markers and TILLING in 

Yadamsuren
Myagmarsuren

Mongolia
tolerance

Salimia State of Palestine Initiation of mutation breeding and 
screening for stress tolerance

Salimia State of Palestine Initiation of mutation breeding and 
screening for stress tolerance

Omosun
Garuba

Nigeria Mutation induction in vegetable 

Luyindula
Ndiku 
Sebastien

Democratic Mutation breeding technologies

Consultants

Name Country Period

Indonesia Pollen irradiation 15 May – 16 November 2012

Huang China Mutation breeding 1 July – 31 December 2012
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Radiation services

for radiation services increased in 2012; 

for mutation induction; in other cases the 

Member State

Afghanistan

Bangladesh Jute

Burkina Faso Sorghum

Cassava

Eritrea Barley

India Withania somnifera

Indonesia Rice
Italy

Barley

Mongolia

Netherlands Ornamentals (Argyranthemum, Geranium, Persicaria and 
Helenium)

Nigeria Okra

Poland

Sudan

Alcea rosea, Ipomea 
purpurea and )

FIG. 6. Group fellowship training in plant mutation breeding.
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Member State

USA Acer truncatium
Yemen Garlic

Vigna ubuiculata and V. subterranea) and groundnut

Member State information sheets

FIG. 7. Information Sheets for Visitors: the 2012 collection.

PUBLICATIONS

Books

H. 
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Peer-reviewed publications

Lupinus angustifolius

Jatropha curcas
Jatropha curcas

Elaeis guineensis

in extremis. Plant Biotechnology 

Conference abstracts

Musa 
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Jatropha

Musa

no. 167.

genetics and dominant markers to determine the genetic variation in Jatropha curcas
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EXTERNAL COLLABORATIONS AND PARTNERSHIPS

Institution

Induction and detection of mutation events in 
South American cassava lines for enhanced 

addition.

Induction and detection of mutation events in 

Induced mutations in rice for tolerance to abiotic 
stresses (including salinity); seed stocks.

Induced mutations in Musa for tolerance to biotic 

University of Natural Resources and Life 

Poland.

University of Natural Resources and Life 

Austria.

Induced and natural mutations detection in 

University of Natural Resources and Life Statistical data evaluation and treatment.

Australia.
mutation breeding.

Nordic Genetic Resource Center (Dr Udda 
and mutant nomenclature. Seed stocks.
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Institution

for discovery of induced mutation events in 
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THE SOIL AND WATER MANAGEMENT AND CROP NUTRITION 
LABORATORY

EXECUTIVE SUMMARY
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smart agriculture.

STAFF

Name Title

Dercon  Gerd Laboratory Head

 

Mabit Soil Scientist

Mayr  Leo Senior Laboratory Technician

Arrillaga Senior Laboratory Technician

Aigner Senior Laboratory Technician (50%)

Heiling Senior Laboratory Technician (50%)

Toloza Laboratory Technician

Resch Laboratory Technician

Jagoditsch Technical Attendant

Augustin Technical Attendant

Team Assistant

* Left the SWMCNL in February 2012

MAJOR ACHIEVEMENTS IN RESEARCH AND DEVELOPMENT
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gas emissions from farmlands.

use in Coordinated Research Projects 

 
 from Member States in the analyses of 

 
 

available;

rainfed and irrigated agriculture;

FIG. 1. Robust and real-time isotope and nuclear techniques 
allow scientists and technicians to effectively measure changes 
in water use efficiency at a range of scales under real-time and 
on-farm conditions.
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Vacuum extraction of soil and plant water for stable isotope analyses

18 16O) 

FIG. 2. An improved vacuum distillation method for extracting water from soil and plant for oxygen-18 analyses, with heating 
blocks (A), vacuum container filled with 2-propanol (B) and immersion cooler (C).

A
B C
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Validating the components of evapotranspiration from soil evaporation and 

3

18

3 

2
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FIG 18O and inverse 
Langrangian (IL) canopy turbulent analyses.

Assessment of carbon distribution and soil organic carbon storage in 

15N and the 

et al. (2008)4. 

4 
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More information on the context of this research can be found in the video on More Food 
With Better Soil – Using Isotope Techniques To Improve Soil Quality (http://www-naweb.iaea.
org/nafa/swmn/index.html# Food 
for the Future: Meeting the challenges with Nuclear Applications
during the 2012 IAEA General Conference.

FIG. 4. Carbon:nitrogen ratio versus δ 15N signature of different soil organic carbon 
fractions under different tillage and cropping systems at different depths (Chernozem 
Soil at Groß-Enzersdorf, Austria). 



AGRICULTURE & BIOTECHNOLOGY   ACTIVITIES REPORT 2012

79

18
4

3PO4. Tamburini et al. (2010)5 have 
18

4

18
4

18
4

FIG. 5. Testing a new stable isotope-based technique to trace phosphorus in soils and plants

Beryllium-7 as a short-term radiotracer of soil movement: potential and limitations

 

conditions 

5 
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Using beryllium-7 in soil erosion assessments in partially covered soils

7

FIG. 6. The vertical distribution of beryllium-7 in soil, showing error bars 
at the 95% confidence level.
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increasing amount of rain.

3.8 m2 kg  (for a 0.4 mm rain 15 days after 

consecutive rainfalls of different intensities 

Assessing soil erosion at landscape level by means of the fallout radionuclides method 
via in-situ gamma spectrometry

started in 2012 to assess soil erosion using in-
situ
radionuclides. In-situ

in-situ

FIG. 7. Sampling common bean leaves in the greenhouse 
for 7Be gamma measurements.

FIG. 8. Imagery data (Google Earth Pro; dated 
03/14/2002) showing aerial (top) and eye level (bottom) 
views of the experimental field site. Red markers indicate 
GPS coordinates of measurement and reference sites.
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in-situ
lanthanum bromide (LaBr3 (Ce)) scintillation detector.

Gleyic 
or Eutric Cambisol

from 3 locations and 1 reference site at the time of the second series of measurements.

in-situ

CAPACITY BUILDING AND ANALYTICAL SERVICES

Capacity building

Regional Training Course on Soil and Water Management in Agriculture to Support Crop 



AGRICULTURE & BIOTECHNOLOGY   ACTIVITIES REPORT 2012

83

their countries. 

www.iaea.org/ 

FIG. 9. Trainees discuss food security issues with the Director-General of 
FAO during a training course on soil and water management in agriculture.

Individual Fellowship and Internship Training
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Internet-Based Geospatial Information Visualization and Dissemination Platforms

can serve as invaluable tools in efforts to exchange and communicate information on soil 

Degradation and Developing Soil Conservation Strategies at Landscape Level

Analytical services

smart agriculture.

Abundance in Plant Materials

http://www.wepal.nl
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Protocols and guidelines

PUBLICATIONS

32P. Book 
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2012.



AGRICULTURE & BIOTECHNOLOGY   ACTIVITIES REPORT 2012

87

137Cs fallout in Haiti and its 

http://meetingorganizer.copernicus.org/
EGU2012/EGU2012-12834.pdf.

selected geogenic radionuclides (40 226 232 137Cs in an undisturbed 

http://www.nat-hazards-earth-syst-sci.net/12/2879/2012/nhess-12-2879-2012.html.
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–155.

and radiometric data to assess their suitability for agriculture and their vulnerability to 

–150.

–48.
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EXTERNAL COLLABORATIONS AND PARTNERSHIPS

Institution

Austrian Agency for Health and Food Assessment of carbon distribution and soil organic 

conservation strategies

Australia

Assessment of carbon distribution and soil organic 

Fujian Agriculture and Forestry 

conservation strategies

conservation strategies

conservation strategies

the fallout radionuclides method via in-situ

conservation strategies



Institution

Assessment of carbon distribution and soil organic 

strategies

strategies 

conservation strategies
Assessment of carbon distribution and soil organic 

University of Natural Resources and 

Assessment of carbon distribution and soil organic 

conservation strategies
Assessment of carbon distribution and soil organic 

13
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41
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