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(upper) Construction of the false codling moth mass-rearing facility in Citrusdal, South Africa, (lower,
left) diet sterilizer, and (lower, right) adult holding cages.

To Our Readers

The application of the sterile insect technique (SIT) as part of an area-wide integrated
approach against lepidopteran pests has largely been confined to containment and re-
cently eradication of the pink bollworm Pectinophora gossypiella in the south-western
USA, suppression of the codling moth Cydia pomonella in western Canada (and now
aso in Mendoza, Argentina — see inside newsletter), and recently eradication of Aus-
tralian painted apple moth Teia anartoides outbreaks in New Zealand. Considerable
efforts have been made to develop the technology against a number of other Lepidop-
tera pests, including gypsy moth, diamondback moth, carob moth, corn earworm, ori-
ental fruit moth, etc., but for various reasons did not reach large-scale application as
yet, or were not considered essential or cost-effective. We would like to report that
good progress has been made in developing the SIT technology for two other Iepidop-
teran pests. the false codling moth (FCM) Thaumatotibia leucotreta in South Africa
and the cactus moth Cactoblastis cactorum in the USA and Mexico. In both cases, the
use of sterile moths is currently being applied as part of operational area-wide |PM
programmes.



Insect Pest Control Newsletter, No. 70, January 2008

The FCM is endemic to sub-Saharan Africa, where it is
considered to be a key pest of citrus and many other
crops. This pest represents a serious invasive threat to
many countries that are free of this pest, and it features
prominently on the lists of most feared invasive species
of many regional plant protection organizations that have
expressed concern of its potential spread as aresult of the
increasing international trade. FCM thus carries phyto-
sanitary status for many of the markets to which South
Africa exports citrus fruits, such as the lucrative US mar-
ket and the promising Chinese market. In addition, this
pest has developed resistance to the commonly applied
organophosphate and other insecticides normally used for
its control in South Africa.

Therefore, a research project was started in 2002 to de-
velop the SIT (or its derivative, the inherited sterility
(19)) as an area-wide pest management tactic in South
Africa, but also as an eradication tool should FCM be
introduced into other countries. This multi-agency effort
included Citrus Research International, the Citrus Grow-
ers Association, the Agricultural Research Council
(ARC) of South Africa, as well asthe FAO/IAEA (under
project SAF/5/007), and USDA’s Agricultural Research
Service (USDA-ARS). The research topics addressed
include improving mass-rearing methods, basic radiation
biology, and field-cage studies to assess the effect of dif-
ferent untreated : irradiated FCM male ratios on the inci-
dence of inherited sterility and fruit damage. Studies also
included the egg parasitoid Trichogrammatoidea crypto-
phlebiae, showing that it accepts and successfully devel-
opsin sterile FCM eggs, indicating a potential for simul-
taneous field application of FCM-SIT/IS and augmenta-
tive releases of the parasitoids for synergistic suppres-
sion.

This research led to a commercial pilot-scale SIT trial in
an isolated 35 ha citrus orchard in the Citrusdal Valley
200 km north of Cape Town. The season-long pilot trial,
carried out in 2005/2006, gave excellent results, with
95% control of the FCM population and subsequent sig-
nificant reductions in FCM-related fruit damage. Based
on these encouraging results and the need to rapidly
overcome increasing difficulties to export, the citrus in-
dustry decided to move towards area-wide application
and plans were initiated for fast-tracking the commer-
cidization of FCM SIT. A private company, Xsit (Pty)
Ltd, was established to commercialize the project, with
50% of shareholding held by the industry’s commerciali-
zation company, and 50% by a government-funded initia-
tive to support South African biotechnology, with contin-
ued support from FAO/IAEA and ARC. A decision was
made to build a mass-rearing facility in Citrusdal, West-
ern Cape, where the majority of the citrus is produced
that is exported to the US market. The plan foresees this
as a first phase of development, with the option of con-
structing additional facilities for other major citrus pro-
ducing areas, once this project is well established and has
proven to be economically viable and sustainable. The
rapid construction and equipping of the rearing and irra-

diation facility with a production capacity of 15 million
sterile moths per week is nearing completion (see picture
front page). The Citrusdal Valley will be the first to be
treated with sterile moths and the first releases on 1500
ha of commercial citrus are scheduled for late 2007-early
2008. In 2010-2011, it is planned to gradually expand the
treated area to 6000 ha.

Once an example of successful classical biological con-
trol of weeds, the cactus moth C. cactorum invaded
southern Florida in the late 1980s and has been consis-
tently advancing westward along the coast of the Gulf of
Mexico, aready reaching Alabama. There is grave con-
cern that this pest will eventualy spread to the cactus-
rich south-western USA, Mexico and Central America,
where entire ecosystems are based on Opuntia, and where
the pest also represents a major threat to an important
food and fodder Opuntia industry. With the support of
the FAO/IAEA and other partners, USDA-ARS has been
developing a pheromone monitoring system and various
components of the SIT to be used in an integrated ap-
proach to prevent further expansion of the cactus moth.
With FAO/IAEA support (project MEX5029), a preven-
tive programme was established in Mexico to create
awareness and to develop a monitoring network. Like-
wise, a bi-national Mexico-USA programme, funded by
USDA-APHIS and Mexico's SAGARPA, and with
thechnicla support of other organizations, was established

Adult Cactoblastus cactorum (Photo from Ignacio Baez).

with the objective to contain the advance of the pest
aong the US Gulf coast.

Fortunately these measures are already showing results.
The programme in the USA has been successful in stop-
ping further spread of the pest towards the west aong the
coast of the Gulf of Mexico. The pest has not been de-
tected west of Dauphin Island, Alabama, were it has been
since 2004. Stripping of Opuntia plants in Fort Morgan,
Dauphin Island and Little Dauphin Island combined with
the release of sterile moths have been the main control
activities. Extensive surveillance activities through visual
inspection of Opuntia plants and pheromone traps are
conducted routinely in infested areas and beyond the
leading edge of the infestation to assess the population
levels and spread of the pest. The cactus moth pro-



gramme is evolving from experimental and validation
pilot activities, led by USDA-ARS, to an operational
programme managed by USDA-APHIS-PPQ. The cactus
moth rearing technology will be transferred from ARS
laboratories in Tifton, Georgia to a Department of Plant
Industry rearing facility in Gainesville, Florida. This will
alow an increase in production levels to satisfy the de-
mand of sterile moths in the infested areas in the eastern
USA, aswell as for potentia future outbreaks in Mexico.
ARS will continue supporting the programme with R&D
focused on improving mass-rearing methods and the op-
timization of the cactus moth pheromone. A priority will
be the expansion of the surveillance network towards the
west along the Gulf coast in Mississippi and Louisiana
and into the interior areas of these states and Florida.

In Mexico, the establishment of an efficient monitoring
network allowed the detection of outbreaks of cactus
moth on the island of Mujeres in August 2006, and the
island of Contoy and also in Cancun in early 2007; al in
the Yucatan peninsula. After intensive eradication activi-
ties in Isla Mujeres no biological stage of the pest has
been found on this island since February 2007. The tech-
nical criteriato declare eradication is three generations of
the pest which in the case of C. cactorumis equivalent to
12 months. In Isla Contoy limited suppression activities
are being conducted as it is a protected natural area and
no extensive host stripping activities can be enforced or
insecticides applied. This is problematic as Isla Contoy
can become a permanent cactus moth reservoir and thus a
permanent threat to Opuntia cactus for mainland Y ucatan
Peninsula. The shipment of sterile moths from the USA
into these areas started with test shipments to check if the
biological material can easily pass customs and phyto-
sanitary authorities in the USA and Mexico and to assess
the effects of transportation on the quality of the sterile
moths. These shipments are scheduled to continue until
the eradication goal is achieved. Effortsin Mexico will in
addition continue to focus on assessing if the cactus moth
has been eradicated from Isla Mujeres and Cancun, and
to strengthen the surveillance efforts aong the coast of
the Y ucatan Peninsula.

In terms of new publications, | would like to highlight the
new text book on Area-Wide Control of Insect Pests.
From Research to Field Implementation (789 pp.) pub-
lished in November 2007 by Springer in The Netherlands
(see more details within this newsletter). Another recent
release is the FAO/IAEA Standard Operating Procedures
for Mass-Rearing of Tsetse Flies, which is an excellent
contribution to the African Union’s Pan-African Tsetse
and Trypanosomosis Eradication Campaign (PATTEC).

With respect to Coordinated Research Projects (CRPs),
the proceedings of the five-year CRP on “Development
of Improved Attractants and their Integration into Fruit
Hy SIT Management Programmes’ have been published
in October 2007 as an IAEA-TECDOC. The issue is
freely available upon request, and includes 24 papers
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prepared by CRP participants from 18 countries, address-
ing amajority of fruit flies of economic importance.

| would also like to call attention to two new CRPs, that
will be initiated in the first half of 2008, and for which
we are encouraging the submission of relevant research
proposals. The first CRP entitled “Applying GIS and
Population Genetics for Managing Livestock Insect
Pests’, was recommended by a consultants meeting and
has now been approved for the period 2008-2012. It will
focus on the integration of three tools that have great po-
tential to improve the planning, implementation and pro-
gress-monitoring of area-wide IPM campaigns with an
SIT component: (1) modelling of pest population dynam-
ics, (2) satellite-imagery-derived distribution and predic-
tion maps and other Geographic Information System
(GlS)-aided data processing, and (3) information on
population genetics, providing evidence on isolation or
confinement of target pest populations.

The second new CRP on Field Biology of Male Mosqui-
toes in Relation to Genetic Control Programmes is also
based on the outcome of a consultants meeting and will
likewise be initiated in 2008. The CRP will focus on re-
search related to adult male mosquito biology, and par-
ticularly on those factors that affect the ability of malesto
attract, court, and inseminate femaes in the field. The
ultimate goal of the CRP is to establish the specific bio-
logical and behavioural determinants that contribute to
male mosquito sexual competitiveness.

Concerning staff news, as reported in the last newsletter,
the IPC Subprogramme is currently undergoing a signifi-
cant staff turn-over, largely due to various staff members
completing their fixed seven year appointment with the
IAEA. Carlos Céceres, the next staff member who left us
in August, has been an important member of the Subpro-
gramme, responsible for fruit fly mass-rearing and related
technology development and transfer to many Member
States. In addition, he managed coordinated research ac-
tivities related to fruit fly quality control, developed a
generic model for designing and equipping mass-rearing
facilities, as well as a number of other activities. We dl
much appreciate his professionalism and hard work. Car-
los has moved back to Guatemala, where as a USDA re-
search scientist, he is leading a new programme on An-
astrepha fruit flies. We will miss him much as a friend
and colleague, and have no doubt that he will be very
successful in this new position. Carlos can be reached by
email at caceres-ce@hotmail.com.

We want to congratulate and welcome Andrew Jessup
from Australia, who will be replacing Carlos in March
2008. Andrew has been Senior Research Horticulturist of
the New South Wales Department of Plant Industry, were
he has been responsible for R&D into market access for
fruit fly host commodities, field control of fruit flies (in-
cluding surveillance and the integration of baits, sterile
insects, and parasitoids), and the development of various
guarantine treatments. Andrew has had numerous interac-
tions over the years with the FAO/IAEA Agriculturd
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Programme as an expert, consultant, and researcher in
coordinated research projects. He has considerable man-
agement experience gained as manager of the Queensland
fruit fly programme. We wish him much success in his
new position.

Colin Malcolm has been carrying out the tasks of the
mosquito entomologist, a position that has been vacant
for more than one year. We much appreciate Colin's
dedication in support of this new R&D area, as well as
the continued progress made in rearing technology and
genetic sexing. We would like to thank Colin for his sup-
port and hope he can continue his fruitful involvement in
the mosquito project. We wish him a good return to his
position at Queen Mary, University of London. At the
same time we want to welcome Mark Benedict, who as
research biologist at the Center for Disease Control in
Georgia, USA, was responsible for conducting the re-
search programme in genetics and molecular biology of

Anopheles mosquitoes, including the maintenance of the
Malaria Research and Reference Reagent Resource Cen-
ter. He returns to the IAEA after a break of about 18
months.

Finally, | would like to take this opportunity, on behalf of
myself and all staff of the Subprogramme, to thank all
our collaborators for a fruitful 2007, and to wish you al
the very best for the year 2008. We are certainly looking
forward to an exciting and rewarding year, and hope that
you can share successes with us in the next twelve
months.

Jorge Hendrichs
Head,
I nsect Pest Control Section
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Staff of the Insect Pest Control Subprogramme

I nsect Pest Control Section, Joint FAO/I AEA Division of Nuclear Techniquesin Food and Agriculture
P.O. Box 100, A-1400 Vienna, Austria

Tel.: (+) 4312600 21628; Fax: (+) 43 1 26007 21632
http://www.iaea.org/programmes/naf a/d4/index.html

Entomology Unit, FAO/I AEA Agriculture and Biotechnology Laboratory
A-2444 Seibersdorf, Austria
Tel.: (+) 4312600 28402; Fax: (+) 431 26007 2874

Name Title E-mail Extension L ocation
Jorge Hendrichs Entomologist (Section Head) J.Hendrichs@iaea.org 21628 Vienna
Rui Cardoso Entomologist (Fruit Flies) R.Cardoso-Pereira@iaea.org 26077 Vienna
Pereira
Udo Feldmann Entomologist (Tsetse/Screwworms) U.Feldmann@iaea.org 21629 Vienna
Marc Vreysen Entomol ogi st M.Vreysen@iaea.org 26062 Vienna

(Moths/Tsetse/Screwworms)

Magali Evrard Senior Secretary M.Evrard@iaea.org 21633 Vienna
Maiko Binder Secretary M.Binder@iaea.org 21632 Vienna
Alan Robinson Geneticist (Unit Head) A.Robinson@iaea.org 28402  Seibersdorf
Adly Abd Alla Virologist (Tsetse) A.Abdalla@iaea.org 28425  Seibersdorf
Gerald Franz Molecular Geneticist (Fruit Flies)  G. Franz@iaea.org 28419  Seibersdorf
Andrew Parker Entomologist (Tsetse Rearing) A.Parker@iaea.org 28408  Seibersdorf
Michelle Helinski  Consultant (M osquitoes) M .Helinski @iaea.org 28429  Seibersdorf
Rebecca Hood Consultant (Stable | sotopes) R.Hood@iaea.org 28407  Seibersdorf
Idrissa Kabore Consultant (Tsetse Blood Diet) |.Kabore@iaea.org 28411  Seibersdorf
Colin Malcolm Consultant (Mosquitoes) C.Malcolm@iaea.org 28426  Seibersdorf
Antigone Zacharo- Consultant (Fruit Fly Cytogenetics) A.Zacharopoulou@iaea.org 28403  Seibersdorf
poulou

Anne Lorenz Secretary A.Lorenz@iaea.org 28274  Seibersdorf
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Forthcoming Events

I. Research Coordination

(RCMys)

M eetings

CRP on Development of Standardized Mass-Rearing
Systems for Male Anopheles arabiensis Mosquitoes, sec-
ond RCM. 11-15 February 2008, Ghent, Belgium.

CRP on Improving Sterile Male Performance in Fruit Fly
SIT Programmes, third RCM. 1-5 April 2008, Valencia,

Spain.
CRP on Development of Mass-Rearing for New World
(Anastrepha) and Asian (Bactrocera) Fruit Fly Pests in
Support of SIT, third RCM. 1-5 April 2008, Valencia,
Spain.
CRP on Biology of Male Mosquitos in Relation to Ge-

netic Control Programmes, first RCM. 21-25 April 2008,
Vienna, Austria

CRP on Applying GIS and Population Genetics for Man-
aging Livestock Insect Pests, first RCM. 7-11 July 2008,
Vienna, Austria.

CRP on Molecular Technologies to Improve the Effec-
tiveness of SIT, fourth RCM. 19-23 August 2008, Anti-
gua, Guatemala.

CRP on Improved and Harmonized Quality Control for
Expanded Tsetse Production, Sterilization and Field Ap-
plication, fourth RCM. 6-10 October 2008, Addis Abeba,
Ethiopia

I1. Consultants and Other Planning M eet-
ings

Workshop on Improving SIT for Tsetse Flies through Re-
search on their Symbionts and Pathogens, ICIPE, Nairobi,
Kenya, 14-19 April 2008.

Technical Pand (IPPC) on Pest Free Areas and Systems
Approaches for Fruit Flies. 13-17 October 2008, Vienna,
Austria.

Consultants Meeting on Development of Bait Stations for
Fruit Fly Suppression in Support of SIT. 29 October-1
November 2008, Mazatlan, Mexico.

[11. Other M eetingg/Events

Second FAO/IAEA/PATTEC Regiona Training Course
on Principles of Baseline Data Collection for Integrated
Area-Wide Tsetse Control. 18 February-14 March 2008,
Dakar, Senegal.

First International Meeting of Tephritid Workers of
Europe, Africa and the Middle East. 7-9 April 2008, Ma-
jorca, Spain.

Satellite Meeting on the Use of Area-Wide Tsetse Fly
Suppression Techniques in Preparation of the SIT. May
2008 (exact dates to be confirmed), Zambia.

Symposium on African Trypanosomosis (Symposium 1 -
Medical and Veterinary Entomology) at the International
Congress of Entomology. 6-12 July 2008, Durban, South
Africa

7™ International Conference on Integrated Fruit Produc-
tion. IOBC, working group on Integrated Plant Protection
in Fruit Crops. 27-30 October 2008, Avignon, France.
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Past Events (2007)

I. Research Coordination

(RCMs)

Fourth RCM of the Coordinated Research Project (CRP)
on Improvement of Codling Moth SIT to Facilitate Ex-
pansion of Field Application, 19-23 March 2007, Va
caria, Brazil.

Third RCM of the CRP on Improved and Harmonized
Quality Control for Expanded Tsetse Production, Sterili-
zation and Field Application, 7-11 May 2007, Muguga,
Kikuyu, Kenya

M eetings

First RCM on Improving SIT for Tsetse Flies Through
Research on their Symbionts and Pathogens. 1-5 October
2007, Vienna, Austria.

Il. Consultants and Other Planning M eet-
Ings
Consultants Meeting on Finalizing the Genome Sequence

of the Tsetse Sdlivary Gland Hypertrophy Virus, 11-13
April 2007, Vienna, Austria.

Consultants Meeting on the Integration of GIS and Popu-
lation Genetics for Livestock Insect Pests, 16-20 April
2007, Vienna, Austria.

Workshop on The Development of a Detailed Action
Plan for the Collection of Entomological Base Line Data
on Tsetse, 21 May-1 June 2007, Dakar, Senegal.

Consultants Meeting on Increasing the Efficiency of
Lepidoptera SIT by Enhanced Quality Control. 3-7 De-
cember 2008, Vienna, Austria

[11. Other M eetings/Events

The Leverhulme Trust Tsetse Research Network (LTTRN)
European Workshop, 2-4 March 2007, CIRAD/IRD,
Montpellier, France.

Meeting of the Commission of Phytosanitary Measures-2
(CPM-2) of the International Plant Protection Convention
(IPPC), 26-30 March 2007, Rome, Italy.

National workshop on The Control of the Red Palm Wee-
vil Rhynchophorus ferrugineus Oliver, 2-3 April 2007,
King Abdulaziz City for Science and Technology
(KACST), Riyadh, Saudi Arabia.

WHO/TRD Meeting on Consultation on Framework for
the Transition from Current Activities and Implementation

of the New Vector Research Strategy, 23-24 April 2007,
Geneva, Switzerland.

11" PAAT Progranme Committee Meeting, 24-25 April
2007, Geneva, Switzerland.

First International Cactoblastis cactorum Conference, 7-10
May 2007, Phoenix, Arizona, USA.

Regiona Coordination Meeting of Nationa Tsetse Coun-
terparts. 16-18 July 2007, Vienna, Austria

Workshop on the Status and Future of Tsetse Control in
South Africa. 6-8 August 2007, Richards Bay, South Af-
rica

Meeting of the Panel of the PAAT Advisory Group (PAG)
Coordinators. 27-28 September 2007, Luanda, Angola

29" Mesting of the International Scientific Council for
Trypanosomiasis Research and Control (ISCTRC), 1-5
October 2007, Luanda, Angola.

Workshop on Status and Future of Mediterranean fruit fly
Control in Croatia. 18 October 2007, Metkovi¢, Croatia.

Meeting on Regional Designated Centres for Training on
Tsetse and Trypanosomosis Control, 15-19 October
2007, Vienna, Austria.

Tenth Meeting of the Arthropod Mass-Rearing and Quality
Control Working Group of the IOBC, 28 October-1 No-
vember 2007, Montreal, Canada.

Meeting of Asia Regional Project Coordinators on Shar-
ing Regional Knowledge on Area-Wide Integrated Fruit
Fly Pest Management, 19-23 November 2007, Vienna,
Austria

FAO/IAEA/PATTEC Regiona Training Course on Prin-
ciples of Tsetse Population Genetic Sampling and Tsetse
Morphometrics. 29 November-7 December 2007, Tororo,
Uganda.

Meeting on Chikungunya and other Arboviruses in the
Tropics. 3-4 December 2007, Saint Pierre, La Réunion.

Technical Panel on Pest Free Areas and Systems Ap-
proaches for Fruit Flies (IPPC). 3-7 December 2007, Vi-
enna, Austria.

The Leverhulme Trust Tsetse Research Network (LTTRN)
Workshop on Tsetse Elimination in Guinea and Neigbour-
ing Countries. 9-14 December 2007, Conakry, Guinea.

Note: Reports available upon request
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Technical Cooperation Projects

The IPC Subprogramme currently has technical responsibilities for the following technical cooperation projects that are
managed by the |AEA’s Department of Technical Cooperation. They can be classed under under five mgjor areas, namely:

o Tsetseflies
e Fruitflies
e Oldand New World screwworm flies
e Lepidoptera
e Mosquitoes
Project Number Title Technical Officer
Continuing Projects
ALG/5/019 Control of Date Moth Using the Sterile Insect Technique Marc Vreysen
BGD/5/025 Studying the Feasibility of Integrating the Sterile Insect Technique  Udo Feldmann
in Sun-Dried Fish Industry Project
BKF/5/004 Feasibility Study on Applying the Sterile Insect Technique to Create Marc Vreysen
a Tsetse-Free Zone
BRA/5/057 Establishment of Medfly, Fruit Fly Parasitoids and Codling Moth Rui Cardoso Pereira
Rearing Facility
EGY/5/025 Area-Wide Fruit Fly Control in Eastern Egypt Jorge Hendrichs
ETH/5/012 Integrating SIT for Tsetse Eradication Udo Feldmann
INT/5/145 Promotion of Insect Pest Control Using the Sterile Insect Technique Jorge Hendrichs
IRQ/5/016 Field Monitoring and Rearing of Old World Screwwaorm Udo Feldmann
JOR/5/010 Strengthening the Capacity for the Area-wide Suppression of the Jorge Hendrichs
Mediterranean Fruit Fly Using the Sterile Insect Technique
KEN/5/022 Integrated Area-wide Tsetse and Trypanosomosis Management in ~ Udo Feldmann
Lambwe Valley
MAL/5/020 Feasibility Study for the Creation of a Zone Free of Tsetse Marc Vreysen
MAR/5/015 Feasibility Study for Integrated Use of the Sterile Insect Technique Jorge Hendrichs
for Area-Wide Tephritid Fruit Fly Control
MEX/5/029 National Prevention Campaign Against the Cactus Moth Rui Cardoso Pereira
MOR/5/028 Assessing the Feasibility of Medfly Suppression through the Sterile  Udo Feldmann
Insect Technique
PAL/5/003 Strengthening the National Capacity for the Area-Wide Suppression Jorge Hendrichs
of the Mediterranean Fruit Fly
PAK/5/043 Development of Biological Control for Cotton Pest Management Us- Jorge Hendrichs
ing Nuclear Techniques
RAF/5/051 SIT for Tsetse and Trypanosomosis Management in Africa Udo Feldmann
RAF/5/052 SIT Development for Control of Anopheles Mosquito Alan Robinson
Colin Malcolm
SAF/5/007 Expanding the Use of the Sterile Insect Technique Against Fruit Jorge Hendrichs

Pestsin the Western and Northern Cape



SAF/5/009

SEN/5/029

TUN/5/022

URT/5/022

BOT/5/004

BZE/5/002

CRO/5/002

GUA/5/016

ISR/5/012

MAR/5/016

MYA/5/014

PAN/5/016

RAS/5/049

SEY/5/003

TUN/5/025

UGA/5/027

ZIM/5/012
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Preparation for the Creation of Zone Free of G. brevipalpisand G. Marc Vreysen
austeni

Feasibility Study to Create a Tsetse-Free Zone Free Using the Sterile Marc Vreysen
Insect Technique

Implementation of the Pilot Programme Using Sterile Insect Tech-  Rui Cardoso Pereira
nique Against the Mediterranean Fruit Fly, Phase 1

Assistance to a Feasibility Study for the Use of the Sterile Insect Marc Vreysen
Technigue

New Projects Started in 2007

Integrating the Sterile Insect Technique into the National Tsetseand Udo Feldmann
Trypanosomosis Control Programme

Establishment of a Pilot Fruit Fly Free Area Using an Integrated Ap- Rui Cardoso Pereira
proach that Includes the Area-Wide Sterile Insect Technique

Feasibility Study for the Suppression of the Mediterranean Fruit Fly Rui Cardoso Pereira
by Integrating the Sterile Insect Technigue on an Area-Wide Basisin
the Neretva Valley

Establishment of Fruit Fly Free or Low Prevalence Areasusing the Rui Cardoso Pereira
Sterile Insect Technique

Feasibility Study to Assess the Integration of the Sterile Insect Tech- Jorge Hendrichs
nique into Olive Fly Suppression Programmes

Feasibility Study for the Suppression of the Melon Fly (Bactrocera  Jorge Hendrichs
cucurbitae) in Selected Areas of Mauritius

Support for a Feasibility Study on Using the Sterile Insect Technique Marc Vreysen
against Diamond Back Moth

Capacity Building for Suppression of Fruit Flies of the GenusAn-  Rui Cardoso Pereira
astrepha from the Azuero Peninsula using an Area-Wide Pest Man-
agement Approach

Sharing Regional Knowledge on the Use of the Sterile Insect Tech-  Jorge Hendrichs
nique within Integrated Area-Wide Fruit Fly Pest Management Pro- Rui Cardoso Pereira
grammes.

Feasibility of Integrating the Sterile Insect Technique to the Ongoing Rui Cardoso Pereira
Area-Wide Melon Fly Eradication Programme

Use of Inherited Sterility as a Genetic Control Method Against the  Marc Vreysen
Carob Moth

Feasibility for a Glossina fuscipes Free Zonein the Lake Victoria  Marc Vreysen
Basin

Feasibility Study on the Use of SIT to Eradicate Tsetse in Zimbabwe Udo Feldmann
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The following provides some highlights of technical co-
operation projects that are technically supported by the
IPCS.

Workshop on the Status and Future of
Tsetse Control in South Africa, 6-8 August
2007, Richards Bay, South Africa
(SAF5009).

The tsetse problem in South Africa is well documented
and studied, and remains in many respects unique, i.e. (1)
the problem is confined to one province of South Africa
(KwaZulu Natal (KZN)), (2) the infested areais of area
sonable size (12 000 km?) and located at the most south-
ern limit of the tsetse distribution, and (3) probability of
presence maps have indicated that the infested area (KZN
and southern Mozambique) is completely isolated from
the remainder of the tsetse belt. From a technical point of
view, the tsetse situation in KZN provides an ideal situa-
tion to create a sustainable tsetse-free zone on Africa
mainland (more info in Kappmeier Green, K., Potgieter,
F.T.,and Vreysen, M.J.B. 2007. A strategy for an area-wide
control campaign with an SIT component to establish a tsetse-
free South Africa, pp. 309-323. In M.J.B. Vreysen, A.S. Robin-
son, and J. Hendrichs (eds.), Area-wide control of insect pests.
From research to field implementation. Springer, Dordrecht,
The Netherlands).

The KwaZulu Natal Directorate of Veterinary Services
(KZN DVS) organized a workshop in Richards Bay (6-8
August 2007), to discuss with al stakeholders the status
and future of tsetse control in South Africa. The work-
shop was attended by representatives of the KZN DVS,
the National Directorate of Veterinary Services of Mo-
zambique, the Onderstepoort Veterinary Institute (OVI),
the KZN Wildlife Services, the Nuclear Energy Corpora-
tion of South Africa (NECSA), the Pan African Tsetse
and Trypanosomiasis Eradication Campaign (PATTEC)
and the FAO/IAEA.

At the workshop, the DVS KZN endorsed the “Feasibility
Study Document” (prepared with the assistance of the
IAEA — see IPCS Newsdletter No 67, pp. 22-23) and con-
firmed its full commitment to create a tsetse-free zone in
KZN in collaboration with Mozambique. The Govern-
ment of Mozambique expressed likewise its commitment
to the project. However, adequate funding is required to
implement such an operational programme, and for this,
the support and endorsement of the Department of Agri-
culture (DOA National Government) is required. The
seriousness of the trypanosomosis problem was again
exemplified by recent survey data that indicated average
trypanosomosis prevalence rates in livestock of 25-45%
in the communal farming areas of KZN. It was likewise
noted that sufficient data have been collected over the
past years to develop and start implementing an opera-
tional area-wide integrated pest management programme
to create a tsetse-free zone in KZN and southern Mozam-
bique. Therefore, the workshop recommended the estab-
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lishment of a task force to develop a comprehensive,
bankable project document and a business plan.

Both South Africa and Mozambique have submitted a
concept note to the Department of Technical Cooperation
for further IAEA support for their tsetse projects for the
programme cycle 2009-2011.

Regional Meeting of National Tsetse Co-
ordinators, 16-18 July 2007, Vienna, Aus-
tria (RAF5051).

A regional meeting of tsetse coordinators, funded under
Technical Cooperation Project RAF5051, was convened
at the IAEA, Vienna, Austria, from 16-18 July 2007. The
objectives of the meeting were: (1) to review the progress
in the tsetse projects of the PATTEC (Pan African Tsetse
and Trypanosomosis Eradication Campaign) “List 1"
Countries that are supported with funds (loans and
grants) from the African Development Bank (AfDB) un-
der project: the Creation of Tsetse and Trypanosomiasis-
Free Areas in East and West Africa (Mali, Burkina Faso,
Ghana, Ethiopia, Kenya and Uganda), (2) to identify gaps
that require urgent attention (i.e. what is missing to make
progress) and assistance/resources required to ensure the
attainment of project objectives, and (3) to provide some
lessons to “List 2" countries that have likewise requested
financial support from the AfDB. The meeting was at-
tended by the national project coordinators of the List 1
Countries, representatives from some List 2 countries, the
PATTEC coordinator, and representatives of [AEA,
WHO, and FAO. Key issues discussed were (1) entomo-
logical baseline data collection, (2) requirements for area-
wide pest management, (3) project management, and (4)
area-wide suppression tactics and the various methods for
tsetse suppression and eradication within the context of
area-wide pest management.

The meeting recognized that the scope of the AfDB-
funded projects was too ambitious and in many instances
not realistic. It was recommended to modify the objec-
tives of the project, based on the data that will emanate
from the baseline data collection, to ensure that the goa
of the different projects can be reached within the pro-
jected time frame.

The meseting likewise recognized, that in most projects of
the List 1 countries, inadequate baseline data is available
that would allow the development and implementation of
a sound intervention strategy. It was noted that some
funds were dlocated under the AfDB-projects for the
baseline data collection and that terms of reference were
developed to guide the surveys. It was however, also
noted that the funds allocated were highly insufficient to
cover the large target areas in the List 1 countries (this
with the exception of Ethiopia that finished the baseline
data collection severa years ago).

The meeting noted that there are several control tactics
available for tsetse suppression and eradication, but that



only few methods are suitable for large scale, area-wide
tsetse programmes. It was also noted that the sustainabil-
ity of tsetse-free zones was largely dependant on the se-
lection of the project area.

The meeting observed that the “project management and
coordination units’ of List 1 countries have sufficient
autonomy to make technical decisions. It was however
noted with concern, that at the operational level, project
administrative arrangements are dependant on govern-
ment rules and procedures, which are likely to affect
management autonomy in the implementation of critical
technical decisions.

The meeting recognized the difficulties encountered by
countries in the production of required numbers of good
quality sterile males. The meeting recommended to the
FAO and IAEA to give technical and financia assistance
to the countries concerned to assess the technical and
managerial arrangements and competencies available
with a view to identifying and filling gaps (e.g. through
the use of regional IAEA TC experts) and to expedite
action as necessary for the timely mass-production of
sufficient numbers of good quality sterile males.

Feasibility Study for the Suppression of
the Mediterranean Fruit Fly by Integrat-
ing the Sterile Insect Technique on an
Area-Wide Basisin the Neretva River Val-
ley, Croatia (CRO5002).

The Neretva River Valley is located partially in Croatia
and partially in Bosnia and Herzegovina. The valley pro-
duces 90% of the mandarins of Croatia of which 80% are
destined for the internal market and 20% for export
mainly to Europe. The annual production of mandarinsin
the valley reaches 41 000 ton a year, but this is expected
to increase to 60 000 ton a year over the next three years;
mainly because of new areas being cultivated and the use
of better irrigation techniques.

The Mediterranean fruit fly, Ceratitis capitata has be-
come a serious pest in the valley with losses to the citrus
industry up to 30% in certain areas. The Croatian Gov-
ernment already in 2002 expressed interest to introduce
the sterile insect technique (SIT) as an alternative to the
insecticide-based Mediterranean fruit fly control. The
Croatian Institute for Plant Protection, in consultation
with the Joint FAO/IAEA Division, determined that the
Neretva river valley would be a good location to imple-
ment a programme where this environmentally friendly
pest control method is used as part of an integrated pest
management system.

The Neretva River Valley has a number of characteristics
that are conducive for the application of the SIT, i.e. (1)
commercia hosts are well concentrated, (2) high value of
the commercial hosts, (3) few wild hosts in the surround-
ing mountains, (4) most of the valley has a flat topogra-
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phy, (4) low insecticide application by growers to control
citrus and stonefruit pests, (5) excellent geographical iso-
lation of the target valey, (6) the trend to increase the
area under citrus cultivation, (7) natural suppression of
the Mediterranean fruit fly populations in winter, (8) the
citrus producers are well organized, and (9) a good road
network for the release of the strerile males by ground.

(upper) General overview of the Neretva River Valley in Croa-

tia showing the geographical isolation and the structure of the

commercial farming areas, and (lower) workshop participants,
Metkovi¢, Croatia.

The Plant Protection Institute of Croatia, supported by the
IAEA under TC project CRO5002, organized a workshop
at Metkovi¢, Croatia on 18 October 2007. The objective
of the workshop was to discuss the actual pest status of
the Mediterranean fruit fly in the valley and future pros-
pects and commitments of the local public and private
sector for controlling the pest using an areawide 1PM
approach that integratesthe SIT.

Representatives of the Ministry of Agriculture, Forestry
and Water Resources, Croatia, the Plant Protection Insti-
tute, Croatia (including both the Director General and the
Technical Director), the Croatian Agriculture Extension
Service (including the phytossanitary inspectors of the
Neretva River Valley), and the IAEA participated in the
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workshop. As a portion of the Neretva River Valley is
located in Bosnia Herzegovina, professionals from the
Ministry of Agriculture, Forestry and Water Resources of
Bosnia and Herzegovina likewise attended the workshop.

The workshop made the following recommendations: (1)
a study of the overwintering Mediterranean fruit fly
population needs to be conducted. This should include
the use of synthetic food attractants in the trapping sys-
tem and a fruit survey, (2) the involvement of the private
sector on the project is heeded, and (3) the Bosnia and
Herzegovina Plant Protection authorities should be in-
volved to ensure the inclusion of al agricultural areas of
NeretvaRiver Valley in the area-wide approach.

Meeting on Regional Designated Centres
for Training on Tsetse and Trypanosomo-
sis Control, 15-19 October 2007, Vienna,
Austria (RAF5051).

A team of experts from Addis Ababa University (Ethio-
pia), the Free University of Berlin (Germany) and the
Institute of Tropical Medicine, Antwerp (Belgium) con-
vened in Vienna, Austria, 15-19 October 2007, to de-
velop questionnaires and criteria for assisting African
Member States to select alimited number of regional des-
ignated centres (RDC) for training on specific disci-
plines/topics relevant to addressing the tsetse and try-
panosomosis problem. The team used available docu-
ments, including the 2000 Lomé Decision by Heads of
State and Government, the PATTEC plan of action, and
other relevant international work, resolutions and rec-
ommendations, as a basis. The team underlined the need
to interact closely with relevant partners, particularly
FAO, WHO and PATTEC, proposed to use an existing
mechanism under the African Regional Cooperation
Agreement for Research, Development and Training Re-
lated to Nuclear Science and Technology (AFRA) for
identifying, pre-selecting and auditing candidate RDCs
and outlined a one-year time frame for anticipated pro-
gress under thisinitiative.
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Meeting of Asia Regional Project Coordi-
nators on Sharing Regional Knowledge on
Area-Wide Integrated Fruit Fly Pest
Management, 19-23 November 2007, Vi-
enna, Austria (RAS/5/049).

The first coordination meeting under Asia regional tech-
nical cooperation project RAS/5/049 was held in Vienna
on 19-23 November 2007. The aim of this regiona pro-
ject is to facilitate the sharing of experience and knowl-
edge of environment-friendly strategies of fruit fly con-
trol among the Member States of the Asia/Pacific region,
in order to help them (1) to reduce losses and insecticide
use, (2) eventually overcome trade barriers by using a
systems approach, and (3) to promote detection systems
and emergency preparedness procedures to detect and
deal with outbreaks of exotic species.

Participants from 16 Asian Member States participated in

Participants from Asia/Pacific of the first coordination meet-
ing of RAS5049.

this first coordination meeting, whose objectives were to
review current technologies and strategies of fruit fly
control used in the Member States of the Asia/Pacific
region, in order to achieve project objectives. National
project coordinators presented their country reports on
activities and current priority and focus areas of their na-
tional programmes in the field of tephritid fruit fly con-
trol, after which working groups discussed a generic
phased conditional approach, specific country recom-
mendations, as well as the work plan for future regional
project activities.
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Reports on Coordinated Research Projects
(CRPs) and Research Coordination Meetings
(RCMs)

The First Research Coordination M eeting
of the CRP on Improving SIT for Tsetse
Flies through Research on their Symbionts
and Pathogens, 1-5 October 2007, Vienna,
Austria.

The first RCM of the CRP Improving SIT for Tsetse
Hlies through Research on their Symbionts and Pathogens
was held in Vienna from 1-5 October, 2007, with 18 par-
ticipants from Africa (8), Europe (7), and the USA (3).

The activities of the RCM, including presentations and
the discussion of future work plans, were divided into
two main subjects:

(1) The symbionts of tsetse including Sodalis, Wolbachia
and Wigglesworthia, with the general objective to better
understand the relation between the symbionts, tsetse and
the trypanosome. The specific objectives will be to de-
termine the prevalence of Wolbachia in field and labora-
tory populations; the occurrence of cytoplasmic incom-
patibility; and the localization of the symbionts in tsetse
tissues.

(2) The pathogens of tsetse including the salivary gland
hypertrophy virus and a pathogenic fungus. The objec-
tives will be to determine the prevalence of the virus in
the field population from different countries, understand
the mode of transmission of the virus and compare the
genome of the virus with the genome of a house fly virus.

The future work plan for each participant was discussed
and agreed to and collaborations established. The topics
for training some participants in genetics and microbi-
ological techniguesin aworkshop were discussed and the
period, location (tentatively ICIPE, Nairobi, Kenya) and
participants were determined.
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Call for Submission of Research Proposals
for New CRP on Applying Population Ge-
netics and GIS for Managing Livestock
I nsect Pests.

Livestock insect pests, such as screwworm and tsetse
flies, cause severe losses to livestock systems, wildlife
and even affect humans in vast areas all over the world.
There is broad international consensus that intervention
campaigns against such pests should be based on the are-
awide concept of integrated pest management (AW-IPM)
and that the sterile insect technique (SIT) is to be consid-
ered as akey tactic for creating pest-free areas.

In the past years three new “tools” became available that
have big potential to improve the planning, implementa-
tion and progress-monitoring of AW-IPM campaigns
with an SIT component: (1) modelling of pest population
dynamics, (2) satellite-imagery-derived distribution and
prediction maps and other Geographic Information Sys-
tem (Gl S)-aided data processing, and (3) information on
population genetics, providing evidence on isolation or
confinement of target pest populations. However, these
techniques are insufficiently refined and standardized and
not adequately accessible for collaborators in Member
States.

The Agency approved a new CRP on Applying Popula-
tion Genetics and GIS for Managing Livestock Insect
Pests (2008-2012), which aims at enabling collaborators
in Member States to benefit from the mentioned new
technologies by (1) exploring computer simulation mod-
eling for a better understanding of and predicting insect
pest population dynamics, (2) standardizing GIS and
population genetic techniques for broad and practical use
by insect control personnel in Member States, and (3)
generate an open-access data base for various relevant
information, including population genetic and GIS-
processed data, partially in the form of improved pest
distribution maps.

Insect population geneticists, screwworm and tsetse con-
trol personnel, GIS specialists and computer simulation
modellers that are working in relevant fields and are in-
terested in collaborating in the CRP should contact Udo
Feldmann (U.Feldmann@iaea.org).
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Developments at the Entomology Unit
Seibersdorf

FRUIT FLIES

Cytology

The development of a standard polytene chromosome
map for Ceratitis capitata was one of the essential pre-
requisites for the construction and anaysis of chromo-
some rearrangements, e.g. Y-autosome trangocation for
use in genetic sexing strains. To identify trandocation
strains with optimal genetic structure, the translocation
breakpoints on the autosome as well as on the Y chromo-
some have to be mapped in relation to the cytological
position of the selectable marker(s) used. This informa-
tion is important for the construction of stable and pro-
ductive sexing strains.

Polytene chromosome maps of the Mexican fruit fly
Anastrepha ludens

Polytene chromosome maps of the Mexican fruit fly An-
astrepha ludens have been constructed using larval sali-
vary glands. There are five polytene elements in polytene
nuclei that possibly correspond to the autosomes. There
are now several Y-linked translocation strains available
in this species and these maps will be used to assign se-
lectable markers to specific chromosomes. The sex
chromosome, as in al other tephritid species analysed so
far is highly heterochromatic and does not form polytene
elements. This work has been carried out in collaboration
with the Genetic Sexing Group in Mosca Fruta,
Tapachula, Mexico.

Genetic sexing strains for Bactrocera cucurbitae and
Bactrocera dorsalis

These strains were isolated some time ago in Hawaii
(Department of Entomology, University of Hawaii/
USDA/ARS Pasific Basin Area Research Center) and
transferred to the Entomology Unit for quality control
and cytological analysis. Cytological analysis was per-
formed on mitotic chromosomes as well as on larval sali-
vary gland polytene chromosomes to map the chromaoso-
mal breakpoints of the Y -autosome translocations.

Bactrocera cucurbitae — Mitotic and polytene chromo-
somes from the Y-autosome translocation strain were
prepared and they showed that the induced rearrangement
is a multiple trandocation in which at least two auto-
somes are involved. The polytene chromosome analysis
is shown in the upper figure where A and B indicate the
two different autosomes and the arrows indicate the auto-
some breakpoints in the multiple translocation. These
types of rearrangement can only be seen in polytene
chromosomes but not in metaphase spreads. The chromo-
somal segments exchanged between the autosomes are of
equal size and thus undetectable on mitotic chromo-

14

somes. These data are in full agreement with the quality
control (QC) data which showed a very low viability of
the strain. Genetic sexing strains exhibiting such charac-
teristics cannot be used in SIT programmes due to their
low productivity.
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(lower) Bactrocera dorsalis.

Bactrocera dorsalis — The mitotic karyotype of a wild-
type strain showed that the Y chromosome is very small
in comparison to the X chromosome and C-banding of
the translocation strain revealed a single Y -autosome
tranglocation. Polytene chromosomes confirmed that this
was a single Y -autosome translocation as shown in the
lower figure. The autosomal breakpoint is mapped very
close to the centromere of this specific chromosome as
can be deduced by comparing the mitotic chromosomes
to the polytene chromosomes. The QC data for this strain
was consistent with that for a single Y -autosome translo-
cation.

Both genetic sexing strains are based on the white pupae
(wp) mutation. Since the two species belong to the same



genus it is expected that this mutation maps to the same
chromosome in both species. A comparative analysis of
the two autosomes involved in the trandocation in both
species showed a significant similarity in banding pat-
tern; evidence that these chromosomes are homologous.

Anastrepha fraterculus Hybrids

A number of studies indicate that the nominal species
Anastrepha fraterculus is in fact a series of cryptic spe-
cies. Previous studies on mating compatibility showed
high levels of pre-zygotic isolation between two labora-
tory populations from Argentina and Peru. To further
analyze this observation a series of experiments was car-
ried out on the same populations and on the reciprocal
hybrids between them. This included karyotypic analysis
of mitotic and polytene chromosomes, biochemical
analysis of male sexual pheromones, genotyping of Wol-
bachia infections, mating compatibility under field cage
conditions and viability and fecundity studies. A high
level of sexual isolation had been maintained between the
parental populations despite three years of laboratory
rearing. The level of sexual isolation was reduced when
the hybrids were tested. There were also differences in
other components of mating behavior between the paren-
tal populations and the hybrids. These pre-mating isola
tion barriers were complemented by high levels of post-
mating infertility, sex ratio distortion, or both. There were
quantitative and qualitative differences in the pheromone
blend between the two populations, with the hybrids pro-
ducing a mix of the parental blends. Karyotypic analysis
of mitotic and polytene chromosome revealed a high
level of asynapsis in the hybrids as well as critical differ-
ences between the parental types. The combined results
of this study would indicate that these two populations
belong to different species in the Anastrepha fraterculus
complex and cannot be considered to be the same spe-
cies.

Marking Mass-Reared Fruit Flies

Monitoring of sterile to wild insect ratios is essential to
follow the progressin SIT programmes. The main meth-
ods used for marking fruit flies are dyes in the diet or
fluorescent dusts. In some instances there maybe doubt as
to the presence of a marker. Another issue especialy
from a lega perspective is the unintentional release of
fertile un-marked factory-reared flies. Having a factory-
specific intrinsic marker overcomes some of these diffi-
culties and complements existent marking technol ogies.

Fortunately nature itself provides us with an elegant
marker. Mass-reared Mediterranean fruit flies are usually
reared on a sugar rich diet and in most tropical countries
the source of sugar in the factory diet is sugar cane. Sugar
cane has a different photosynthetic pathway to most other
commercia crops, in particular fruit crops. This photo-
synthetic difference leads to a distinctive stable isotope
signature of the cane sugar; this isotopic signature is con-
served in the mass-reared flies and can be easily detected
using an elemental analyzer linked to an isotope ratio

15

Insect Pest Control Newsletter, No.70, January 2008

mass spectrometry (EA-IRMS). This may sound a com-
plex procedure; however it is a ssimple case of collecting
the fruit fly and placing it in a small tin capsule, drying it
and then running it on the EA-IRMS. A sample typically
takes 5-10 minutes to analyze and the procedure is fully
automated. This isotopic analysis is available on a con-
tract basis from a number of semi-commercial laborato-

Wild flies Factory flies
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The isotopic signature of wild and mass-reared Mediterranean
fruit flies.

ries and costs between USD 5-25 per sample.

At the Entomology Unit of the Agency’s Laboratory in
Seibersdorf we have been evaluating the presence and
persistence of the isotopic marker in Mediterranean fruit
flies. Field and mass-reared flies have been collected
from around the world to determine whether there is a
distinctive isotopic difference in sugar cane mass-reared
flies and wild flies. Additional experiments have been
conducted to determine whether isotopic signature of the
mass-reared flies is persistent throughout the lifetime of
released Mediterranean fruit flies.

It was shown that it was possible to use the isotopic sig-
nature of mass-reared flies to distinguish them from wild
populations. It was also shown that the isotopic signature
persists long enough in the adult fly to confidently distin-
guish mass-reared flies from wild flies. We thank col-
laborators in Guatemala for their help in providing wild
flies. The beauty of this method is that SIT factory man-
agers do not need to change their production practices in
any way, but when there is doubt about the origin of a
particular fly this method could be used for conformation
of origin without further method development. Another
advantage of this technique is that it can be used as an
intrinsic marker of any factory-reared insect species using
a sugar-based diet. Given the simplicity and the robust-
ness of the method, factories currently using sugar beet
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sugar, which does not have a distinctively different iso-
topic signature to most commercial crops, may consider
switching to a sugar cane sugar source. In most cases this
would not confer significant increases in production costs
but would provide them with a simple factory marker. A
paper detailing these experimentsisin preparation.

Effect of Juvenile Hormone Analogue and Dietary
Protein on Sexual Behaviour of Bactrocera cucur-
bitae

The effects of a juvenile hormone analogue, methoprene
and protein on the acceleration of male sexual maturity,
sexual competitiveness, lekking behaviour and phero-
mone production were studied. The males fed on protein
treated with methoprene (M+P+) has a significantly
higher mating performance at the age of sexual maturity
when compared to protein-fed males (M-P+) of the same
age and fully mature males fed only sugar (M-P-).
Methoprene without protein does not affect either sexual
maturation or sexual competitiveness.

Mating Bactrocera cucurbitae.

Bearing in mind the application of methoprene to males
in a mass-rearing facility, where the holding of males for
each additional day increases the cost of production and
reduces the quality of males, it was important to assess
the effect of methoprene if males are fed on protein for a
shorter period of time. The males treated with metho-
prene and fed on protein for four days and then switched
to sugar for next two days were more competitive than

methoprene-fed males.
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sugar-fed fully mature males.

The influence of methoprene only and with protein diet
on lekking behaviour of males was observed in a field
cage and a positive effect on lek initiation, lek participa-
tion, sexual calling and mating was observed. For longev-

Device to collect the pheromone from male Bactrocera cucurbitae.

ity of males the role of protein is critical while metho-
prene has no adverse affect on longevity. The phero-
mones are now being collected from males given the
treatments and their quantity and chemical composition
will be analysed in collaboration with Peter Tea of
USDA-ARS.

TSETSE FLIES
Salivary Gland Hyperplasia

As reported in Newdetter No. 69, sequencing of the sali-
vary gland hypertrophy virus was approached using two
techniques. the shotgun method by fragmenting the ge-
nome with EcoRI restriction endonuclease, which resulted
in 415 clones being sequenced totalling 60-90 kpb, and the
pyrophosphate sequencing by 454 Life Sciencein the USA
which gave more than 34 000 reads, assembled into 402
contigs. Intensive work has continued to combine these
sequences with additional sequences extracted from the
454 data and new sequences from targeted PCR reactions,
which has resulted in determining that the genome s circu-
lar with a sequence of 190 032 nucleotides. Checking of
the sequence was completed, and the GpSGHV segquence
has been submitted to GenBank (EF568108).
http://www.nchi.nlm.nih.gov/sitesentrezterm=EF568108
& cmd=Search& db=nuccore& QueryKey=1

Work has now begun on analysis of the genome sequence
of the GpSGHV isolated from tsetse originated from



The circular genome of GpSGHYV with a sequence of 190 032
nucleotides.

Ethiopia with an objective to compare the gene organiza-
tion and content between the two virus isolates. We com-
pleted around 90% of the genome sequence of the Ethio-
pian isolate. The analysis of the first 15kb of the genome
indicates a difference between the two isolates of around
1% including the silent and real mutation.

Preliminary work has been undertaken to produce antibod-
ies againgt the p47 protein to be used in the detection of
the virus by serological tools and to evaluate the efficiency
of antibodies in neutralizing the virus infection. Another
important aspect is the study of the impact of antiviral
drugs on vird infection in the fly; four antiviral drugs were
tested to determine their toxicity on tsetse. From prelimi-
nary screening two drugs, acyclovir and valacyclovir, were
selected for further work, the other two drugs being too
toxic for use in tsetse feeding. To analyse the effect of the
antiviral drugs on virad DNA replication a quantitative
PCR test was established by choosing two primers and a
preliminary test to quantify the number of viral DNA cop-
ies was made. Work will continue on this aspect, princi-
pally using vaacyclovir.

Evaluation of Tsetse Production Unit (TPU)3.2

The testing work on TPU3.2 was pursued at the Entomol-
ogy Unit in Seibersdorf to improve the efficiency of this
semi-automated system for tsetse holding and feeding.
Some minor modifications such as changing the cage sup-
port or replacing the aduminium saddle by moulded plastic
supports for the cage frame were introduced to improve
stability and prevent rotation of cages. A cable release for
the feeding trolley locating mechanism was also added.
Front and back clips were also used to secure the feeding
trays flat on the heating plate to ensure homogeneity of the
heating in all areas of the trays.
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A problem related to the climatic conditions was observed
in the vicinity of the feeding station due to the type of
temperature regulator on the heating plate. Humidity and
temperature were variable affecting the survival of flies of
the last frame to be fed. Following the necessary modifica-
tion on the temperature regulator by the supplier the situa-
tion has considerably improved. Larger feeding trays and
also larger membranes are now being used.

Pupal Sexing

Discussions with partners followed further testing have
continued to determine the best conditions under which to
run the pupa sex sorting. Some promising new neural
network software has been evauated to try to reduce vari-
ability of the results. In the meantime a new protocol is
being evaluated in which from each of the pupa batches, a
sample of 100 pupae is first sorted to caculate the mid-
point of the distribution each day and this is then used to
adjust the sorting limits. The rest of the pupae can then be
sorted according to sex

MOSQUITOES

Sterilization and Competitiveness

The competition studies discussed in Newsletter no. 69
have been completed. In these experiments, irradiated
male Anopheles arabiensis competed with normal males
for normal femaes at aratio of 1:1:1. Maes were irradi-
ated in the pupal or adult stage and two irradiation doses
were tested; a high, amost fully sterilizing dose of 120 Gy,
and a lower, semi-sterilizing dose of 70 Gy. It was con-
cluded that adult irradiation resulted in more competitive
insects compared to pupal irradiation. The lower competi-
tiveness of males irradiated in the pupal stage might to
some extent be compensated for by increasing the ratio of
irradiated males and this will be pursued in future experi-
ments.

Sperm Mor phology and Quantity

A protocol was developed to determine the quantity of
sperm in the testis. This protocol is currently used to de-
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termine the quantity of sperm present in the testes of male
An. arabienss irradiated as pupae or adult compared to
unirradiated males. The presence of sperm-length poly-
morphism had been observed in the closely related species
Anopheles gambiae s.s. After training was received in the
Klowden laboratory, the distribution of sperm lengths was
determined in the colony of the Entomology Unit in Seib-
ersdorf. The influence of irradiation on the distribution of
sperm lengths will be determined in the near future.

Stable I sotopes

After the suitability of “*carbon as a semen-label had been
established (see previous newsletters); experiments to de-
termine the use of *nitrogen as an additional semen-label
were performed. Results showed that after adding N gly-
cine labd to the larval rearing water, males transferred de-
tectable amounts of labdl to the females. This novel dual
labeling system will be used to detect multiple mating
events in competition experiments.

Genetic Sexing Strain

The genetic sexing strain was derived using a dieldrin re-
ddtant strain, Sennar (Maaria Research and Reference
Reagent Resource Center) and the dieldrin-susceptible
strain from Dongola, Northern State, Sudan. The response
of both strains to dieldrin was confirmed by exposing 4™
instar larvae to 0.2 ppm dieldrin. As expected, none of the
Dongola survived the treatment; the surviving resistant
Sennar males were irradiated with 40 Gy (*Co) and mated
to Dongola females. The males from this cross were back-
crossed to Dongola femaes. From this cross, approxi-
mately 500 females were individually isolated for egg lay-
ing; and only fifteen families displayed semi-sterility in the
preliminary screening. Later screening of the fifteen lines
revealed the presence of resistant females in some of the
lines and those lines were discarded; only one line was
kept (named 5-33 Rdl). Due to the inherent low sterility of
5-33 Rdl, it took several generations before the line was
secured. This strain, following larval treatment with a dis-
criminating dose of dieldrin produces amost al mae
progeny. En masse screening of the line showed a fertility
of only 27%, and the sterility of the line is monitored in
every generation. The sterility of 5-33 Rdl irradiated males
with 40 and 70 Gy is currently being assessed. Future ex-
periments planned include studies on the genetic stability
of the line under mass-rearing conditions, the devel opment
of a protocol for en masse dieldrin exposure of 1% or 2™
ingtar larvae, and experiments to assess the competitive-
ness of the males.

A Simple Method to Identify Dieldrin Resistance
Allele in Inseminated Female Mosquitoes in the
Field.

An enhanced methodology for detecting dieldrin resistance
in susceptible An. arabiensis females inseminated by ster-
ile males, heterozygous for dieldrin resistance, has been
developed to provide atool in evaluating and assessing the
conventional genetic sexing strain 5-33 Rdl. The method

involves a standard PCR assay used to verify the presence
of sperms carrying the resistance dlele in spermathecae.
The simplicity of the approach lies with the use of the ac-
tual spermathecae in the PCR reaction as the source of
DNA. However, the spermathecae is first digested with a
chitinase solution to partially digest the chitinase layer of
the spermathecae. The reaction is then treated with lysis
buffer to break open the cells and release sperm cdlsin to
the PCR reaction. The method is simple, rapid and high
throughput and can be further developed for the use in the
identification of sterile malesin thefield on alarger scale.

The initial experiments were carried out on Dongola fe-
males (homozygous susceptible) that were crossed to Sen-
nar males (homozygous resistance). Bright bands were
obtained at approximately 200 bp indicating the presence
of homozygous resistance sperms. Future experiments will
be carried out on the 5-33 Rdl strain to demongtrate the
effectiveness of the approach in the identifying wild fe-
malesthat are inseminated by released sterile males.

X-RAY IRRADIATOR

The RS2400 X-ray irradiator unit was received in the labo-
ratory in September and the installation was completed in
October. A consultant, Dr Kishor Mehta, started a two
month contract in October to characterize the unit and de-
velop a revised dosimetry manua suitable for the X-ray
system.

The RS2400 uses a single, horizontally oriented, axial X-
ray tube around which are arranged five canisters on a car-
ousel system. The carousdl system, when rotated, ensures
the canisters are irradiated from al sides to improve dose
distribution. Each canister can hold about 5 litres, but the
exact total irradiation volume is till being investigated.
Coaling for the X-ray tube is provided by a self-contained
water-to-air heat exchanger.

Characterizing a cabinet X-ray unit poses a chalenge, as

The holder that contains the ion chamber for positioning in the
center of one of the canisters.

the X-ray photons are scattered off all the internal surfaces
of the chamber. These scattered photons have a much



lower energy than the primary photons, but none the less
can contribute significantly to the total dose received by
the sample. Unfortunately radiation measuring devices
tend to have a photon energy dependant response, so cali-
brating them in a radiation field with a high, but ungquanti-
fied, scattered component is difficult. For this a caibrated
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(upper) One of the cannisters of the X-ray machine filled with
rice, and (lower) the control panel of the X-ray machine.

ion chamber with alow energy dependence will be used.

For the characterization, a holder to position the ion cham-
ber at the centre of one of the canisters was designed; the
canister was then filled with instant rice, which with a den-
sty of about 0.41 is similar in density and composition to
insect pupae (about 0.45-0.48). A thermocouple was aso
used to monitor the temperature. Cables from the ion
chamber and thermocouple pass out through a port in the
bottom of the chamber and can be read whilst the X-rays
are on. Radiochromic film dosimeters were placed either
side of the ion chamber to expose them to the same aver-
age dose rate. For field mapping a sheet of radiochromic
film was held between two pieces of Perspex in the middle
of one canister. The canister was filled with rice and ex-
posed to an estimated centre dose of 100 Gy with the car-
ousd rotating. The exposed film was scanned on aflat bed
scanner and the image analysed with Imagel] software.
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Small dosimeters will also be used and read on a densi-
tometer in the norma manner.

The RS2400 falls short of the original specification. Whilst
the maximum voltage remains 150 kV, the maximum cur-
rent with the present tube is only 35 mA rather than the
stated 65 mA, and the dose rate at the centre of the canister
isabout 11.5 Gy/min instead of 45 Gy/min.

This reduction in performance will reduce the throughput
to one quarter of the origina specification. We have been
promised an improved X-ray tube, but this will only take
up to 45 mA which is aso the maximum of the power
supply and controller, giving a tota power of 6750 W
rather than the stated 10 000 W, and an estimated dose rate
to the centre of the canisters of 15 Gy/min. This reduction
in performance from the original specification significantly
reduces the usefulness of the irradiator, but in view of the
increasing difficulties experienced with obtaining and
shipping cobalt-based irradiators, further improvements
will no doubt soon lead to X-ray irradiation becoming an
important alternative means of irradiation in sterile insect
programmes.

The cost of the X-ray machine will also be considerably
higher than originally anticipated.

GREENHOUSE EXPANSION

A major expansion of the greenhouse facilities in the En-
tomology Unit is underway. Greenhouse facilities are be-
coming more and more important in terms of assessing,
under semi-field conditions, many aspects of field mating
behaviour of strainsto be used in SIT programmes and for
studies on mating compatibility. The new greenhouse fa
cility provides 250 m* of space for field cage experiments
and will have temperature and humidity control so that it
can be used al year round. With the increasing interest in,
and development of, transgenic strains for use in SIT the
greenhouse has been designed so that it can safely be used

Picture of the new greenhouse facilities at the Entomology Unit.

to evaluate these dtrains. It is hoped that the greenhouse
will be completed in 2008 for use by the subprogramme
and also by visiting consultants.
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CAMERA AND LIGHT SOURCE FOR
TSETSE WING MORPHOMETRICS

The Entomology Unit in conjunction with the Instrumenta-
tion Unit (Physics, Chemistry and Instrumentation Sec-
tion) and the mechanical workshop in Seibersdorf have put
together a package for the field collection of images for
morphometric analysis. The set consists of a small digital

scope connected to a laptop, (upper, right) components of the
unit, (lower, left) the LED light source, and (lower, right) a
picture of a wing of G. brevipalpis, taken with the miocrscope.
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camera with stand and light source, both of which run
from the USB sockets of a notebook computer.

The camerais a Dino-Lite AM413 handheld digital micro-
scope  from  ANMO  Electronics  Corporation
(http://www.anmo.com.tw/). This digital microscope fo-
cuses continuously from infinity to a magnification of
about 20X and again about 100X and has a resolution of
1280 x 1024 pixel. The camera is controlled from the sup-
plied software, and has built-in LED illumination. For cap-
turing wing images the built-in LEDs are switched off and
aflat, white back-light is used. The back-light consists of a
flat panel LED light source (MTBL8526-WT, Marktech
Optodectronics, 3 Northway Lane North, Latham, New
York 12110 USA) with a DC/DC power supply (R-783.3-
0.5, 6 Watt, RS Components) and USB cable. The flat
panel and power supply are built into a plastic housing and
covered with clear Perspex to protect them. An a@uminium
dlip case is provided for protection during transport. The
camera is mounted in a custom made support constructed
to tightly fit the conical front of the camera, and is sup-
plied with two spacing rings of 5 and 10 mm to provide
standard magnifications for different size tsetse wings.

Camera and light sets are being provided to the partici-
pants of two training workshops, the first in Uganda, East
Africa and the second in Senegal, West Africa, funded by
the regional Technica Cooperation project RAF5051.



Insect Pest Control Newsletter, No.70, January 2008

Special News and Reports

Dr. Jacques Diouf, Director General of the
FAO, Vists the IAEA General Confer-
ence, 18 September 2007.

During the IAEA General Conference of 2007, a Scien-
tific Forum on Global Challenges and the Devel opment
of Atomic Energy: the Next 25 Y ears was organized. Dr.
Jacques Diouf, Director General of the Food and Agricul-
ture Organization of the United Nations presented a key-
note statement during the session on Meeting New Chal-
lenges in Food and Agriculture. The following is an ex-
cerpt from that speech:

“FAO has been enjoying a successful partnership with
IAEA for four decades. The creation in October 1964 of
the Joint FAO/IAEA Division of Nuclear Techniques in
Food and Agriculture marked the beginning of what is
certainly one of the best examples of inter-agency coop-
eration within the whole UN family.

Among the most notable and sustainabl e successes of this
programme of cooperation are: (1) the millions of hec-
tares of higher-yielding or more disease-resistant food
and industrial crops grown in fields al over the world
resulting from radiation-induced mutations, (2) the huge
savings in fertilizers made possible by using isotopes to
determine the optimal placement and timing of applica-
tions or to let plants fix nitrogen from the atmosphere, (3)
the eradication of screwworm from the Libyan Arab Ja-
mahiriya, fruit flies from several countriesin Latin Amer-
ica and the tsetse fly from Zanzibar using the sterile in-
sect technique, and (4) the widespread use of immunoas-
say technology now being made by countries in al re-
gions to diagnose and progressively control transbound-
ary animal diseases like rinderpest and foot-and-mouth.
But even more important is the capacity building in de-
veloping countries with a great number of people trained
and many ingtitutions strengthened.

Water is one of the major challenges of the 21% century.
To keep pace with the growing demand for food, 14 per-
cent more freshwater will need to be withdrawn for agri-
cultural purposes in the next 30 years. But that task will
be complicated by climate change.

The rapidly growing bioenergy industry is now using in-
creasingly large amounts of field crops — normally sup-
plying the three traditional “Fs’ of Food, Feed and Fibre -
to supply fuel. One phenomenon observed in the last
months has been the record increases in corn and whest
prices on world markets, and while higher prices are not
normally bad news for farmers, political and socia ten-
sions may soon arise unless appropriate safety nets are
put in place for the poorest countries and vulnerable
population groups.

21

Another grave risk we shall increasingly face in the com-
ing decades is the spread of diseases originating in ani-
mals. This heightened probability is a consequence of
human and livestock population growth, dynamic
changes in livestock production, the emergence of
worldwide agro-food networks, and a significant increase
in mobility of people and goods. Experts predict that as
animals and humans crowd closer together, most of the
diseases to emerge in the future will have animal origins.

So far, we have managed to keep a step ahead of emerg-
ing health threats. For instance, FAO and the World Or-
ganisation for Animal Health (OIE) can rightly take pride
in having helped countries across the world to check the
terrifying spread of avian influenzain animals. But there
is no room for complacency. Though the tools for avian
influenza's dimination from the poultry sector are well
known, their proper implementation and support to vet-
erinary services are still deficient in most countries.

FAQO's Globa Rinderpest Eradication Programme com-

-

Dr. Jorge Hendrichs (right), Head IPCS explaining the activi-
ties of the Subprogramme to Dr. J. Diouf (left), DG of the
FAQO at the |AEA General Conference in September 2007.

pletely eradicated the disease from Asia; the disease is
also believed to have been eliminated in the last hot zone
of known infection in Africa. The programme’'s success
could hold out lessons for continental, regional, and na-
tional efforts to progressively control future transbound-
ary animal diseases.

A further threat - to human health - comes from food it-
self as global trade moves staples, speciaities and delica-
cies over huge distances.

Hundreds of regulations have been established in more
than 40 years of work by the Codex Alimentarius Com-
mission, which is jointly run by FAO and the World
Health Organization. The Commission has set more than
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1000 maximum limits for food additives and contami-
nants and 3000 maximum residue limits for pesticides
and veterinary drugsin food commodities.

Continued vigilance by Codex — and respect of its stan-
dards — are essentia to guarantee the safety of the food
on our tables in years to come and allow consumers to
continue enjoying an unprecedented quality and variety
of food.

Only ten years remain before the 2015 Millennium De-
velopment deadline. This target can still be reached, but
only if we redouble our efforts and take the right stepsin
the right regions to make a concrete and significant dif-
ference in arelatively short time. World leaders have ex-
pressed new determination to accelerate progress towards
meeting these goals. Trandating these into action will
require, among other things, the political will of national
governments to commit adequate funds to revitalize the
agriculture and rural sectors while developed countries
are also required to fulfil their pledge to increase devel-
opment assistance.

The UN system on its part is expected to cooperate more
to provide the services expected by the Member States.

IAEA and FAO are committed to this goal in relation
with other members of the UN family.

The joint FAO/IAEA division will however have to
evolve to adapt to changes in the world environment and
new demands to be able to deal with the new challenges.
In that framework it should provide more support to ca-
pacity building in food quality and safety.”

The PAAT Advisory Group (PAG) M eet-
ing, 27-28 September 2007, Luanda, An-
gola.

The 13" PAAT (Programme Against African Trypano-
somiasis — a forum of four mandated international organi-
zations FAO (Food and Agriculture Organization), IAEA
(International  Atomic Energy Agency), WHO (World
Heatlh Organization) and AU/IBAR (African Un-
ion/Interafrican Bureau for Anima Resources) advisory
group coordination meeting (PAG) was hosted by the Min-
istry of Agriculture and Rural Development in Luanda,
Angola on 27-28 September 2007. The PAG meeting was
chaired by Prof. A. llemaobade, chairman of the PAAT and
attended by the national PATTEC (Pan African Tsetse and
Trypanosomosis Eradication Campaign) Coordinators of
the PATTEC List 1 countries (i.e. those benefiting from a
loan from the African Development Bank (AfDB)), and
representatives of international organizations, interna
tiona, regional and national research institutes.

The meeting was opened by H.E. D. Katata, the vice-
minister of the Ministry of Agriculture and Rura Devel-
opment, in the presence of H.E. J. Dias Van-DiUnem, the
vice-minister of the Ministry of Health, the Resident Rep-
resentative of FAO, and a representative of WHO in An-
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gola. The vice-minister emphasized the importance of hu-
man African trypanosomosis (HAT) and of African animal
trypanosomosis (AAT) as a hindrance to the development
of agriculture in Africa, in general and in Angola, in par-
ticular. He underlined that Angolais one of three countries
in sub-Saharan Africa where more than 1000 cases of
HAT are till detected per year. The vice-minister called
for “speaking less and doing more” in the fight against the
tsetse fly and the disease they transmit, and hoped that the
PAG meeting would contribute in this respect.

The five PATTEC coordinators presented an up-date on
the tsetse activities in their country with the following
highlights: (1) in Burkina Faso, a detailed action plan for
the collection of entomological baseline data was devel-
oped, the field teams were established and detailed vegeta-
tion maps are being developed, (2) in Mali, good entomo-
logical basdline data have been collected in the past five
years from the Niger River basin, but baseline data are
lacking from the adjacent Bani River basin. In April 2007,
3900 insecticide impregnated traps were re-deployed in the
Niger River Basin (as areaction to the re-invasion of flies),
which after 4 months, resulted in a reduction of 91% in
tsetse fly density, (3) in Ghana, the use of the sequentia
aerosol technique (SAT) for area-wide suppression is be-
ing considered, as the large-scale use of insecticide-
impregnated traps and targets would logistically be very
difficult, (4) in Kenya, efforts are underway to revitalize
insecticidal (deltamethrin) ground-spraying activities and
first tests are scheduled soon, and (5) in Uganda, a com-
prehensive plan of action for the collection of entomologi-
cal baseline data has been developed. In addition, the gov-
ernment has the intention to alocate adequate resources
for the use of SAT in the project area.

In addition to the reports of the national PATTEC coordi-
nators, presentations were made by representatives of in-
ternational organizations and research institutes.

Dr. R. Saini of ICIPE reported on the training require-
ments for the PATTEC projects, and in this respect, a
guestionnaire was developed and circulated to the six
PATTEC List 1 countries, with the goal to prioritize train-
ing needs. As a result, the projects ranked courses on (1)
GIS, data management/data bases, and networking, (2)
project planning, development, and management, (3) basic
tsetse ecology/biology, and entomologica base line data,
as their top three priorities. It was likewise agreed that
there is need for more harmonization and collaboration
between the various organizations and institutes that or-
ganize and fund training courses.

29" Conference of the International
Council for Trypanosomiasis Research
and Control (ISCTRC), 1-5 October 2007,
L uanda, Angola.

The 29" Conference of the International Council for Try-
panosomiasis Research and Control (ISCTRC) of the Af-



rican Union was hosted by the Ministry of Health and the
Ministry of Agriculture and Rural Development of An-
gola at the Palacio dos Congressos of the National As-
sembly from 1-5 October 2007, in Luanda, Angola.

The meeting was opened by H.E. Sebastido Sapuile
Veloso, the Minister of Health following presentations by
H.E. J. Dias Van-Dunem, the Vice-Minister of Health,
Dr. M. Traore, the Director of AU-IBAR, Prof. Theofile
Josenando, the Secretary of the National Organizing
Committee and Director General of the ICCT (Instituto
de Combate e Controlo das Tripanossomiases), and Ms
Rosebud Kurwijila, Commissioner of the Directorate of
Rural Economy and Agriculture of the African Union
(AU).

The meeting was attended by more than 150 delegates
from Africa, Europe and the USA whom presented 31
oral presentations (not including the country reports) and
54 posters. Only four oral presentations were given on
tsetse biology, which confirms the trend that has become
apparent in the last years, that less research is being con-
ducted on the vector and more on the disease. Burkina
Faso, Ghana, Mali, Kenya, Somalia (again represented at
the ISCTRC since 20 years), Botswana, Mozambigue,
Zimbabwe, Democratic Republic of the Congo, Guinea,
Benin, Togo, United Republic of Tanzania, Sudan, Zam-
bia, and Uganda provided updates on their research and
tsetse control activitiesin their country reports.

The following are some highlights: (1) the sequential
aerosol technique (SAT) operations in Botswana, Na-
mibia and Southern Angola have apparently been very
successful. More than 2000 trap days and more than 600
fly rounds did not revea the presence of tsetse in the
Okavango Delta. The availability of accurate navigation
systems (SATLOC), the use of insecticide-impregnated
targets in the barrier zone, and the improved use of the
insecticides were listed as the main reasons for the suc-
cess, (2) baseline data collected on the genetic structure
of G. palpalis gambiensis on the Loos Islands of Guinea,
revealed an isolated population, opening perspectives for
the creation of a sustainable tsetse-free zone, (3) Zim-
babwe intends to explore the possibility of using the SIT
in the Matusadona Nationa Park, as the park is sur-
rounded by a tsetse-free area, and the difficult terrain is
not conducive for the use of SAT, and (4) Zambia ex-
pressed its intension to use the SAT in the Kwando-
Zambesi project.

The 29" edition of the ISCTRC adopted three recom-
mendations which were of particular relevance and im-
portance to the implementation of tsetse projects under
the PATTEC initiative: (1) the ISCTRC recommends that
projects use the FAO/IAEA document “Guidelines to
assessing the feasibility of creating tsetse- and trypano-
somosis-free zones’ to clearly assess the status of their
project implementation and to assess which next steps to
take, (2) the ISCTRC recommends that projects ensure
that the prerequisites identified for the successful plan-
ning and implementation of tsetse AW-IPM are in place
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before embarking on the operational phase of the project,
(3) taking into consideration the limited number of re-
search papers on tsetse biology and tsetse control during
the meeting, the ISCTRC recommends that research and
academic institutions, scientists and government and do-
nors make more resources available to strengthen and
enhance this type of research. This research should how-
ever be focused on supporting the PATTEC initiative to
address problems encountered in the field.

It was proposed that the next ISCTRC be held in Accra,
Ghanain 20009.

The Tenth Meeting of the Arthropod
Mass-Rearing and Quality Control Work-
ing Group of the IOBC, 28 October-1 No-
vember 2007, Montreal, Canada.

The tenth meeting of the Arthropod Mass-Rearing and
Quality Control (AMRQC) Working Group of the IOBC,
entitted Maintaining worldwide connections for quality
assurance in arthropod and nematode rearing, was hosted
by the Biocontrol Network of Canada in Montreal, Can-
ada from 28 October to 1 November 2007. The meeting
was held jointly with the Association of Natural Biocon-
trol Producers, ASTM subcommittee E35.30 and the In-
ternational Biocontrol Manufacturers Association, Inver-
tebrate Biocontrols Group. The meeting was attended by
more than 50 participants from more than 15 different
countries.

Sessions were presented on: (1) welcoming partnerships
in biological control, (2) quality assurance concept: prod-
uct to customer, (3) state of the biological control indus-
try, (4) rearing and quality assurance methods for arthro-
pods and nematodes, (5) rearing entomophagous arthro-
pods emphasizing artificia diets, (6) production of sterile
insects and their quality control, (7) future concepts for
mass-production of phytoseiid mites, (8) education and
training in arthropod rearing and quality control, (9) fit-
ness, cold storage, and effectiveness, (10) microorgan-
isms, genomics, and insect quality, and (11) around table
on industry needs for research.

The session on production of sterile insects and their
quality control had presentations on: (1) “Biocontrol and
SIT under the same roof” by Bio-Bee, Israel, (2) “Egg
disinfection of mass-reared Ceratitis capitata (Wiede-
mann) genetic sexing strain” from Tunisia, (3) “Impact of
mass-rearing and irradiation on male Eldana saccharina
moths used in SIT programmes’ from South Africa, (4)
“Sterile insect technique against onion fly Delia antiqua
(Meigen) in the Netherlands” from De Groene Vlieg, and
(5) “Effect of rearing strategy and handling on the quality
of massreared codling moth” from the Okonagan-
Kootenay Sterile Insect Release Program, Canada. Other
presentations directly related to rearing for SIT in other
sessions were (1) “Improving fruit fly nutrition and per-
formance through proteomics’ by Stella Chang, Hawaii,
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and (2) “Characterization of a novel virus from mass
reared tsetse flies’ presented by Andrew Parker, FAO/
IAEA.

The AMRQC meeting was followed by a small workshop
on “Sterile Insect Production and Quality Control”. Three
participants were joined by six observers from the
AMRQC meeting. The main issues discussed were the
role of commercial producers in the development of qual-
ity control and the correlation between QC parameters as
measured in the laboratory or rearing facility and field
performance of the insects.

Inauguration of a New Multi-Purpose
Rearing Facility in Mendoza, Argentina.

The province of Mendoza, Argentina, has a long tradition
of sustained control against quarantine pest species that are
a serious limitation for the international trade of fruits and
vegetables. It is due to these past successes in Patagonia
(e.g. see Newdletter No. 67, pp. 22) and Mendoza that Ar-
gentina is now in a position to export to the major com-
mercid fruit markets around the world.

The “Ingtituto de Sanidad y Calidad Agropecuaria Med-
nodoza’ (ISCAMEN) has successfully implemented an
eradication programme against the Mediterranean fruit fly
in various oasis in Mendoza, treating atotal surface area of
147 800 ha with dterile males. An intensive monitoring
system, using 4700 traps which are al checked on a
weekly basis, is implemented to constantly evaluate the
status and progress made.

/‘ NN (

The new multi-purpose insect rearing faéility in Mendoza,
Argentina.
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To be able to respond to the increasing need for sterile
male Mediterranean fruit flies from other provinces like
Patagonia, Rioja and San Juan, and in view of the demand
for sterile codling moth Cydia pomonella and Oriental fruit
moth Grapholita molesta to protect the Mendoza fruit in-
dustry from these quarantine pests, a new multi-purpose
facility was congtructed. The new facility is located at
“Ruta N° 71, km 11,5 — Parge El Ortizano — Dpto. de
Santa Rosa’ on a 6.5 ha compound. The construction of
the facility (surface area of 16 000 m?) was financed by the
BIRF and the Provincial Government of Mendoza. The
facility will have a capacity to produce 400 million of ster-
ile male Mediterranean fruit flies and 20 million of codling
moths per week.

Consultants Meeting on Finalizing the
Genome Sequence of the Tsetse Salivary
Gland Hypertrophy Virus, 11-13 April
2007, Vienna, Austria.

A consultants meeting on the “Finalizing the Genome Se-
guence of the Tsetse Sdlivary Gland Hypertrophy Virus’
was held in Vienna, Austria from 11 to 13 April 2007.
During the meeting the sequence data were discussed, the
repeat regions found in the sequence analysed, and a phy-
logenetic analysis of the DNA polymerase carried out.
This anadysis indicated that SGHV DNA polymerase does
not cluster with the Baculoviruses or Nudiviruses but with
Iridoviruses, Herpesviruses and Phycodnaviruses, which
suggests that the SGHV might represent a new virus fam-
ily. The virus has some genes which have homology with
other insect viruses, especialy the genes involved in the
early infection steps of baculoviruses. The core genes
which are conserved in al baculoviruses were absent,
which indicates a common ancestor of these viruses but
they diverged long ago.

Development of an Effective Method of
Production and Distribution of Mosqui-
toes in Support of the Trial SIT Pro-
grammein Sudan.

A team of the School of Industrial and Systems Engineer-
ing at Georgia Tech, is designing a cost-effective produc-
tion and distribution system for the mass-rearing and re-
leasing of sterile male mosquitoes. The project has 5 main
components:



The team of the School of Industrial and Systems Engineering
at Georgia Tech, who is designing a new production and dis-
tribution system for mosquitoes.

(1) the development of a probabilistic model to demon-
strate the feasibility of SIT by providing insight into what
variables impact the effectiveness of sterile insect release
into awild population,

(2) population forecasting, based on larva data collected in
Merowe, Sudan. Using site surveying data, larval breeding
sites will be predicted based on land use of the area. From
there, larva density per dip data will be used to predict the
overdl larval concentrationsin the collection sites,

(3) development of production scenarios. A production
process will be designed to coordinate al activities to pro-
vide an efficient output of sterile mosquitoes. These activi-
ties include sex separation, separating release and brood-
stock batches, and male sterilization,

(4) release modelling to determine which approach is best
in eliminating mosquitoes across the entire release area.
The main approaches are releasing simultaneoudy across
the entire area and progressively releasing into zones. Each
method will be evaluated in terms of transportation feasi-
bility and impact on the time to eradicate the mosquito
population, and
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(5) transportation logistics, which will vary depending on
the choice of facility location. If the production facility is
located in Khartoum, the mosquitoes must be transported
from the facility to the release site in Merowe. This can be
accomplished either by ground transportation or airplane.
If the production facility is in Merowe, the mosquitoes
must be transported to the release locations, either by
truck, boat, or air. Methods to transport mosquitoes from
production to release will be identified.

Combining all methodologies and recommendations, a
document will be created for distribution to market the
potential impact of both this particular release program and
dimination programs in general. The document will out-
line the steps taken to strategically plan this elimination
program. Also, specific aspects such as estimated time to
complete the program and overall program costs will allow
potential donors to fully understand the requirements of
eimination.

Text from Dr Mark Benedict, CDC, USA.

The International Congress of Insect Bio-
technology and Industry, 19-24 August
2007, EXCO Daegu, Republic of Korea.

The International Congress of Insect Bio-technology and
Industry emphasized the potential industrial applicationsin
the entomological field including silk production, biologi-
cal control agent production, bumble bee production and
sterile insect production. There was aso considerable at-
tention given to the use of transgenic insects including the
development of a Daegu Protocol to support regulatory
frameworks for the release of these insects. Genomics was
much discussed including work on the tsetse fly and the
medfly. During a plenary lecture, there was a very strong
pleato expand the use of the SIT for codling moth contral.
The session on genetically modified insects covered topics
on sperm marking in Mediterranean fruit fly, genetic trans-
formation of the codling moth and genetic sexing in mos-
quitoes. On the final day of the congress there was a spe-
cia session on regulatory issuesincluding adiscussion of a
North American Plant Protection Organization (NAPPO)
standard on the release of transgenic insects.
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Announcements

A New Text Book on Area-Wide Control
of Insect Pests. From Research to Field
| mplementation Has Been Published (No-
vember 2007).

Area-wide integrated pest management (AW-IPM) or
“total population management” is a coordinated, sustain-
able and preventive approach that targets an entire pest
population within a delimited geographical area. The pest
is targeted in all areas including non-commercial urban
settings, non-cultivated and wild host areas. The integra-
tion of control tactics against an entire pest population is
often more efficient and sustainable as compared to field-
by-field IPM, which has the objective of protecting crops
or livestock that is largely under the control of each
farmer, with little collaboration or any coordinating struc-
ture. Here, control is exercised only in areas of economic
interest, often resulting in pest population pockets re-
maining in the surrounding areas.

Area-Wide Control of
Insect Pests

From Research to Field Implementation

M.LB. Vreysen ). Hendrichs

%) Springer

The book is a compilation of 66 papers authored by ex-
perts from more than 30 countries. The selected papers
attempt to address various fundamental components of
AW-IPM, e.g. the importance of relevant problem-
solving research, the need for essential baseline data, the
significance of adequate tools for appropriate control
strategies, and the value of pilot trials, etc. Of special in-
terest are the numerous papers on pilot and operational
programmes that pay specia attention to practical prob-
lems encountered during programme implementation.

The book (pp. 789) can be purchased from Springer:
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http://www.springer.com/east/home/generic/search/result
S?SGWID=5-40109-22-173732027-0

Draft FAO/IAEA Standard Operating
Procedures for Mass-rearing Tsetse Flies
Now Available,

A draft version of the new “FAOQ/IAEA Standard Operat-
ing Procedures for Massrearing Tsetse Fies’ is now
available at the Insect Pest Control Section. The document
is intended for technicians and entomologists working in

FAONAEA Standard Op g Pr
Mass-Rearing Tsetse Flies

for

Draft Varsion
LIMITED DISTRIBUTION

laboratories and other facilities that rear tsetse flies. The
document outlines procedures for colony initiation and
mass-rearing and includes aspects of fly production quality
control. The procedures described are those developed at
the Entomology Unit of the FAO/IAEA Agriculture and
Biotechnology Laboratory, Seibersdorf, Austria

New |IAEA TECDOC: Development of
Improved Attractants and their Integra-
tion into Fruit Fly SIT Management Pro-
grammes.

Information provided by trapping systems is used to as-
sess the presence, seasona abundance, spatial distribu-
tion, host sequence and infestation levels of fruit fly
pests. This information is essential for implementation of
effective fruit fly control programmes. Most commer-
cialy available trapping systems are based on male spe-
cific para-pheromones and have been used as the main
survey tool in area-wide fruit fly control programmes.



However, as aresult of a previous Coordinated Research
Project (CRP) entitled Development of Femae Medfly
Attractant Systems for Trapping and Sterility Assessment
the first effective female-biased synthetic food Iure was
developed for the Mediterranean fruit fly (Ceratitis capi-
tata, Wied.) (IAEA-TECDOC-1099 in 1999). This lure,
with the commercial name of Biolure, is now being used
in large-scale medfly control programmes worldwide.

To further advance this field, the Joint FAO/IAEA Pro-
gramme approved in 2000 a five year CRP entitled “De-
velopment of Improved Attractants and their Integration
into Fruit Fly SIT Management Programmes’. The re-
search conducted under this CRP focused mainly on (1)
developing female-biased trapping systems for other fruit
fly species of quarantine and economic importance within
the Anastrepha, Bactrocera, Ceratitis and Dacus genera,
(2) optimization of current trapping devices, (3) effi-
ciency of the attractant Biolure, (4) evaluation of mass-
trapping as a method for population suppression, and (5)
the development of “lure and kill” devices or “bait sta-
tions’ for fruit fly control.

IAEA-TECDOC-1574

Development of Improved
Attractants and Their
Integration into Fruit Fly SIT
Management Programmes

Proceedings of a final Research Coordination Meeting

organized by the

Joint FAO/IAEA Programme of Nuclear Techniques in Food and Agriculture
and held in Vienna, 5-7 May 2005

October 2007

The results of the CRP (2000-2005) have now been pub-
lished in a new IAEA TECDOC. The data indicate that
significant progress has been made in optimization of
current trapping systems and on developing female-
biased attractants for surveillance of some of the major
fruit fly pests. Furthermore, a solid basis for continuing
the development of bait stations has been established.
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The setting of the CRP, with scientists from research in-
stitutions in 18 different Member States interacting with
the manufacturers and suppliers of trapping materials and
under the coordination of the Joint FAO/IAEA Pro-
gramme, showed to be a very effective model to reduce
the time period from the development of the technology
to the commercialization and utilization by the end user.

New Website on Invasive Fruit Fly Pests
in Africa.

Fruit flies (Diptera, Tephritidag) are considered an insect
group of major economic significance. Many representa-
tives are known to attack different types of commercial
and wild fruits and vegetables, causing considerable
damage to agricultural crops. The African fauna com-
prises amost 1000 described species. More than 50 of
them are of economic significance. Although most of
these are species native to the African mainland or to any
of the Indian Ocean islands, some were accidentally in-
troduced from other regions, in particular from Asia. So
far, four Asian species belonging to the genus Bactrocera
invaded Africa, two of which in recent years. These acci-
dental introductions greatly aggravate the pest problems
encountered by farmers in African countries, and result in
great losses both in local sales and in export potential.
There is, therefore, an urgent need for considerable
strengthening of the human and physical quarantine and
monitoring infrastructuresin Africa, in order to avoid any
further unwanted introductions.

With financia assistance of the International Atomic En-
ergy Agency, researchers of the Royal Museum for Cen-
tral Africa (Tervuren, Belgium), the Plant Protection Re-
search Institute (Dokki, Egypt) and the Natural History
Museum (London, UK) have compiled a website with
relevant information on these invasive species. This web-
siteaimsto provide a diagnostic tool for the identification
of the Asian introductions already established in Africa.
Rather than using the traditional system of diagnostic
identification keys, the site takes a more user-friendly
approach with several questions and images in order to
allow the non-specialist user to narrow down to the actual
species. The site also provides information on the host
plant range (both in Africa and elsewhere) and distribu-
tion, and references to studies on their biology either in
their native range or outside.

URL of the website;
http://www.af ricamuseum.be/fruitfly/AfroAsiahtmpacka

ge

Light Brown Apple Moth Discovered in
California, USA.

Light brown apple moth (LBAM) Epiphyas postvittana is
an exatic pest that has recently been discovered in portions
of the San Francisco Bay Areaand Los Angeles. LBAM is
a native pest to Audraia and has been introduced into
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New Zedland, New Caedonia, Hawaii, the United King-
dom and Ireland. This moth can affect a wide variety of
plants, flowers, fruits and vegetables.

Light Brown Apple Moth
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Mating disruption using synthetic moth pheromones is the
primary tool for the current eradication efforts against
LBAM. This material confuses the mae moths and pre-
vents them from finding females, thereby stopping the
mating and reproduction process. Mating disruption prod-
ucts may be applied either by ground or by air, depending
upon the size of the infestation. Application of the organic
insecticide Bacillus thuringiensis (Bt) in limited areas by
ground may aso be used in situations where the LBAM
population is high, in order to enhance the effectiveness of
the mating disruption materials.

Moreinfo on: www.cdfa.gov
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