Widespread of the piggyBac transposon in various Bactrocera species
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The piggyBac transposable element from the Lepidopteran species Trichoplusia ni is currently the most widely used vector for insect transgenesis. Consequently, the presence of piggyBac-like sequences has been
investigated, by PCR and Southern analysis, in different species of target genera such as Ceratitis, Bactrocera and Anastrepha, along with Tirhitromina and Rhagoletis. PiggyBac-like sequences were detected on
genomic DNA from several Bactrocera species. The evolution of the piggyBac-like sequences is discussed with respect to the phylogeny of the host.

Amplification of piggyBac-like sequences

Southern DNA hybridization analysis

Schematic representation of the piggyBac element from Trichoplusia ni (Cary et al., 1989)
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Conclusions:

*Among the sixteen Tephritidae species analyzed, piggyBac-like sequences were detected only in six Bactrocera species: B. dorsalis and B. philippinensis, which are found in the South-East Asia and in parts of the Pacific, B. zonata, which
extends its range to the east-southern Mediterranean coast and the three Australian species B. tryoni, B. jarvisi and B. neohumeralis,

*Most of the point mutations are deletions and insertions. Only the BZC sequence from B. zonata contains a putative intact ORF, but shows several point mutations leading to synonymous and non-synonymous mutations..

*The B. philippinensis sequences seem to harbor most of the both within species and among species sequence divergence

«In the tree, few bootstrap values are higher than 50%, suggesting a low sequence divergence. In any case, the B. zonata and the B. neohumeralis sequences tend to form separate clusters with respect to the sequences from the other
species. On the contrary, sequences from B. dorsalis and B. philippinensis on one hand and those from B. tryoni and B. jarvisi on the other tend to cluster together.

*The relative quantity of the piggyBac-like fragment is very similar in the different species. The highest difference is between B. dorsalis and B. tryoni, with the first having between 1.98 and 2.87 more piggy-Bac fragments than the second.
In general, the Australian Bactrocera show the lowest quantity of piggyBac-like fragment.

*All of these results suggest a recent horizontal trasmission of the piggyBac element from 7. ni and its recent inactivation.
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The food attractant Nulure captured the highest numbers of Anastrepha during three-year study. Fly Trap Day
(FTD) indices, Relative Trap Efficiency (RTE %) and percentage of female per trap were also the highest figures
with the product Nulure. The second best products to catch Anastrepha complex were the combination of the
synthetic lures AA + PT (Ammonium Acetate + Putrescine) during 2001/2001 and 2002/2003 experiments.
However during 2003/2004 experiments the combination 1/2AB + PT (Ammonium Bicarbonate + Putrescine)
captured more flies than 1/2AA + PT but there was not statistical difference. The combination AA+PT+TMA
(Trimethylamine) in two years had the worst performance in the capture of Anastrepha species but high capture of
C. capitata. It seems that fractions of the synthetic lure are more efficient than the whole lure to attract flies. The
posibly explanation for this fact is that fractions of lures liberate more slowly the active ingredient making it more
efficient than the whole bait. Other parameters analyzed such FTD and RTE had similar response for the same
combinations commented above. All treatments captured more fruit fly females. The predominant species, over
80%, was Anastrepha zenildae.

The numbers of males and females of Anastrepha captured with Nulure were significantly superior compared
to the others food attractant and lures. Traps with the treatment AB + PT captured significantly lower numbers of
adult males and females of C. capitata during the experiment in 2002 compared to other food attractants and
lures. The population of C. capitatain the years 2002/2003 and 2003/2004 was very low. This population was due
to low occurrence of rain during those years. The peak of captures was concentrated during of the rain season from
January to June and the lowest captures was during the second semester where the rain fall was very low
suggesting that population density is highly influenced by relative humidity and period of rain.
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® The bestfood attractantin all years was Nulure.
® The second best products to catch Anastrepha complex were the combination of the synthetic lures AA + PT
(Ammonium Acetate + Putrescine) during 2001/2001 and 2002/2003 experiments.

® During 2003/2004 experiments the combination 1/2AB + PT (Ammonium Bicarbonate + Putrescine) captured
more flies than 1/2AA + PT but there was not statistical difference.

Total capture of fruit fly in 2004

ETotal
W Trap Effic.

® The combination AA+PT+TMA (Trimethylamine) in two years had the worst performance in the capture of
Anastrepha species but high capture of C. capitata.

® All treatments captured more fruit fly females.

® The predominant species, over 80%, was Anastrepha zenildae.
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TEPHRITID DIVERSITY IN FRUIT
) PLANTATIONS IN COSTA RICA.

The fruit production is one of the more important agricultural activities in Costa Rica. Banana, pineapple, melon, orange, mango and guava are the more important. They contribute to the population's diet, to produce materials necessary for the
alimentary industry, to generate work sources, foreign currencies and other related activities.

Part of this production is threatened by the tephritids that use them to spawn and cause severe losses, damages and limitation for the fruit exportation.

For this reason, the study of the tephrtitid diversity present in the fruit plantations is a necessary and important contribution to the definition of political and for the definition of the best strategies to reduce the populations of these plagues.

RESULTS.

Tables and graphics show the diversity, quantity and percentage of tephritids species collected in each fruit plantation
and evaluation.

MATERIAL AND METHODS.

Tephritids were captured in fruit orchards in Costa Rica during four years [2001 - 2004] with MultilureRM Traps with
different attractants: A) Nu - Lure (Nu), B) Ammonium Acetate (AA)+ Putr ine (PT), C) A ium Bicarbonate (AB) +
PT, D) AA + PT + Trimethylamine (TMA) and E) Torula yeast.

These attractants were used to attract them to the traps, in a mixed plantation of coffee and citrus in Grecia Canton
[year 2001] and in Corralar District [2002 and 2004], in a mango plantation in Esparza Canton [2001 and 2003], in a
guava orchard in Pocora District [2002 and 2004] and in a citrus plantation in San Carlos Canton, [2003].
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This poster presents the results of nine evaluations of the tephritid diversity present in fruit plantations in Costa Rica.

Table 3.

Tephritids collected in three evaluations in a guava orchard in
Pocora, Costa Rica. .
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Fig. 1. Diversity of Tephritids captured in a coffee and citrus
plantation in Grecia, Costa Rica. 2001
Table 2.
Diversity and quanmy of Tephritids coll d in two
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Fig. 2. Tephritids captured in a mango orchard in Esparza, Costa Rica.
2001 and 2003.
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Table 4.

Tephritids captured in a coffee and citrus plantation in Corralar, Costa Rica.
November - December, 2001 and June - August, 2004.

Species C.capitata A.ludens A.striata A..obliqua aroxyna sp TOTAL
N % N % N % N % N % N % N %
2001 2323 | 60.2 1414 | 366 96 2.49 20 0.5 0 [ 0 0 0 0 3853
2004 270 45.2 181 30.3 6 1.00 19 3.18 2 033 | 105 175 14 2.34 597
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are the tephritids pests present in them.

The Medfly, Anastrepha striata, A. obliqua and A. ludens,
were the more frequent species captured in the evaluations.

Most of these species are polyphagous pests and able to
share the hosts. It is possible that the reduction or
eradication of one of them will leave its ecological niche
free, which could be occupied by another and this is an
important aspect to considerer in the Area Wide Programs.

Fig. 4. Tephritid flies collected in a mixed coffee and citrus
plantation in Corralar, Costa Rica. November - December,
2001 and June - August, 2004.
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Responses of Anastrepha striata to various

attractants in Costa Rica.

Anastrepha striata (Diptera: Tephritidae) is known how the "guava fruit fly " in Costa Rica because it spawns fundamentally in fruits of the Myrtaceae Family and the guava (Psidium guajaba) is the most common, frequent and with more dispersion species in the

country. This is a nutritious fruit and its pulp is used to produce marmalades, juices yogurs and other foods.

It also spawns in the "cas" (P. friedrichsthalianum), a wild Myrtaceae called "guisaro” (P. savanarum) and in an exotic species called popularly "Spanish guava" or "Peru guava" (P. catlleianum). These hosts grow in cultivated and wild form in almost the national territory
and they have various fructification periods during the year for what this pest has substratum to spawn during almost the time. Anastrepha striata has also been found in other fruits of more economic importance as orange (Citrus cinensis: Rutaceae), mango
(Mangifera indica: Anacardiaceae), avocado (Persea americana: Lauraceae), "jocote" or "jobo" (Spondias mombim: Anacardiaceae), and nance (Birsonima crassifolia; Malphigiaceae).
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Fig. 1. Fly per Trap per Day Index for Anastrepha striata
captured in a coffee and citrus plantation in Grecia
Canton, Costa Rica, during the rainy season. June - July,
2001
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Fig. 2. Fly per Trap per Day Index for Anastrepha striata
captured in a coffee and citrus plantation in Corralar, Costa
Rica, during the transition between the rainy to the dry
season (November - December, 2002) and in the rainy season
June . August, 2004.

The purpose of this research was to determine
the responses of A. striata to the attractants: A)
Nu - Lure® (Nu), B) Ammonium Acetate (AA) at
150 pg NH4/hour + Putrescine (PT), C) AA at 300
Hg NH4/hour + PT, D) AA at 600 ug NH4/hour +PT,
E) Ammonium Bicarbonate (AB) at 300 pg
NH4/hour + PT, F) AA at 300 pg NH4/hour + PT +
Trimethylamine (TMA) and G) Torula yeast. Each
evaluation lasted eight weeks, with a change of
the attractants at four weeks and biweekly
gatherings of the captured insects. The data are
expressed by means of the Flies per Trap per
Day Index (FTD Index).

This poster shows the results of attractant evaluations carried out during the last four
years in several fruit plantations that are hosts of Anastrepha striata in Costa Rica.

Table 1.
Quantity of flies and Anastrepha striata (N and %) captured in each evaluation.

LOCALITY Grecia Esparza Pocora Corralar

HOST (Coffee & citrus) (Mango) (Guava) (Coffee & citrus)

YEAR 2001 2001 2003 2002 1-2004 11-2004 2002 2004

FLIES CAPTURED 4549 2239 792 1491 9251 2037 3853 447
A. striata 49 50 15 1477 8071 1786 114 5
(1.07%) (4.03%) | (1.89%) | (99.06%) (87.49%) (87.67%) (2.95%) | (1.11%)
Table 2.

Fly per Trap per Day Index to Anastrepha striata captured with various attractants, with different hosts and
population density in Costa Rica. Years 2001 - 2004.

LOCALITY Grecia Esparza Pocora Corralar
YEAR 2001 2001 2003 2002 1-2004 11-2004 2002 2004
Nulure 0.0008 0.005 0.0015 0.15 0.92 0.29 0.0215 0.01

AA+PT+TMA 0.001 0.004 0.0003 0.01 NE NE 0.002 0
AB+PT 0.0008 0.008 0.001 0.02 0.08 NE 0.0012 0.00036
AA+PT 0.003 0.003 0.002 0.03 NE NE 0.0011 0

> AA+PT NE* NE 0 0.06 NE NE 0.0048 0
2AA+PT NE NE 0.0003 0.05 NE NE 0.0018 0
Torula 0.002 0.20 0.0015 0.17 0.65 NE 0.0068 NE

*NE = No evaluated

The results of the evaluations carried out in Pocora [l and Il 2004] in a guava orchard and in Corrralar [2002 and 2004] in a
coffee and citrus plantation the largest FTD Index was obtained with NuLure (0.92, 0.29, 0.0215 and 0.01 respectively).

In Esparza [2002] in a mango orchard and Pocora [2002] in a guava plantation the largest FTD Index was obtained with
Torula (0.02 and 0.17, respectively). The second best attractant was NuLure. In Pocora 2002 and in Grecia [2001], Pocora
[2004] and Corralar [2002] it was Torula.

In Grecia [2001] and in Esparza [2003] the best attractant was the mixture of Ammonium Acetate with Putrescina.

The responses of A. striata to different attractants is variable. Nu - Lure and Torula were the best attractants in most of the
evaluations.

Possibly there are specific microclimatic and phenologycal conditions that affect the responses of the flies to the
attractants and produce variations in their behavior.

There was obtained basic and necessary information to evaluate the presence and density of the population of A. striata
under diverse climatic conditions, phenologycal conditions and population densities. These evaluations are an important
base to the area wide programs and eventually study its use in bait stations.

0.025

OESPARZA 02 BESPARZA 03

FTD Index

°

"L s

& & & & g < &
& & 3

S &
N Attractants

Fig. 3. Fly per Trap per Day Index for Anastrepha striata
captured in a mango orchard in Esparza Canton, Costa
Rica, during the dry season (2002) and the transition
period between the dry to wet season (2003).
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Fig. 4. Fly per Trap per Day Index for Anastrepha striata captured in
three evaluations ( 2002, | - 2004 and Il - 2004) in a guava plantation
in Pocora, Costa Rica, during the rainy season, with mature fruits
and high density of the population.
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ction

veness use of mass trapping as tool of fruit fly control needs to be improved. Simultaneously, this can be an enormous contribution for
uppression in SIT programs. The combination of traps design, attractants and killing agents, their effectiveness in males or females
cost, time that can remain in the field and labour, are very important aspects for the growers and action programs who are looking
g as population suppression.

MLT), Shabtiely and Easy.
), Ammonium acetate (AA) and Trimethylamine (TMA).
VP, water and triton, three different sizes of netting (UV,
(16 cm’), 2 (64cm’) and 3 (256 cm’).

DDVP water Net2 Net3 Fabr1 Fabr2 Fabr3
Kiling Agents

Multilure

Xy i [ Fabtics

Killing Agents
Kiling Agents

Conclusion .
To be used under male only SIT programme the Multilure trap is the best option, when ba
TMA+AA+PT and Fabrics (UV, permaNet®™) 256 cm?as killing agent, capturing more females

other traps. 9 Acknowledgements
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Introduction. Near-infrared spectroscopy (NIRS) is commonly
used to measure characteristics of biological materials such as
grain protein, milk fat content, and pharmaceutical quality. This
poster reports the application of NIRS to measuring sex, species,
and chronological age of insects.

Sexing. We have used NIRS to determine the sex of tsetse
(Glossina spp) pupae where significant differences have been
found between the spectra of male and female. The differences
appear to be maximized four to five days before emergence of the
adults. Fly pupae can be sexed and automatically sorted up to five
days before emergence with accuracies that ranged from 80 to
100%. Thus, males can be separated and irradiated for SIT
applications, and females returned for colony production.

NIRS was also used in sexing pupae of the house fly, Musca
domestica Linnaeus, face fly, M. autumnalis DeGeer, secondary
screwworm, Cochliomyia macellaria (Fabricius), primary
screwworm fly, C. hominivorax (Coquerel), and stable flies,
Stomoxys calcitrans (L.) but had lower classification accuracies of
50-74% when compared with those of Glossina spp. pupae.

We have also conducted preliminary studies to sex mosquito
pupae and adults, but additional testing is needed.

Sexing Accuracy (%)
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Days before emergence

Accuracy of sexing tsetse flies

Placing pupae in automated sorting instrumentation

Instrumentation for manually scanning mosquito pupae and adults

Species ID. We also used NIRS to identify species of 11 adult
stored-grain beetle pests with up to 99% accuracy. Species studied
included the flat grain beetle, Cryptolestes pusillus (Schénherr); rusty
grain beetle, Cryptolestes ferrugineus (Stephens); sawtoothed grain
beetle, Oryzaephilus surinamensis (L.); merchant grain beetle,
Oryzaephilus mercator (Fauvel); confused flour beetle, Tribolium
confusum Jacquelin du Val; red flour beetle, Tribolium castaneum
(Herbst); lesser grain borer, Rhyzopertha dominica (F.); larger grain
borer, Prostephanus truncatus (Horn); granary weevil, Sitophilus
granarius (L.); rice weevil, Sitophilus oryzae (L.); and maize weevil,
Sitophilus zeamais Motschulsky. Differences in cuticular lipids
between the species likely affected the NIR spectra and contributed to
classifications.

In preliminary studies, we differentiated 5 species of mosquitoes
(Aedes aegypti, Anopheles freeborni, An. gambiae, An. stephensi and
An. dirus) with 75-100% accuracy. Thus, NIRS shows potential to
rapidly determine insect species.

Age Grading. We were able to age-grade house flies, M. domestica
(L.), face flies, M. autumnalis DeGeer, and stable flies, Stomoxys.
calcitrans (L.), with accuracies that exceeded the current pteridine
fluorescence age-grading technique. NIR spectra may have been
influenced by pteridine levels, lipid composition, or by an increase in
cuticular lamellae. We were also able to age-grade stored-product
beetles. The NIR spectra appeared to be sensitive to decreasing
water content in older insects. Thus, NIRS may be a useful tool to
study insect population dynamics.

Instrumentation. All insects were
either hand-placed into the viewing
area of a NIR spectrometer
(DA7000, 400-1700 nm, Perten
Instruments, Stockholm, Sweden;
or ASD, 400-2500 nm, Boulder
Colorado), or automatically
scanned at a rate of about 1
pupae/2s using an automated
scanning and sorting NIR
spectrometer (950-1700 nm,
SKNIR model, Perten Instruments,
Stockholm, Sweden). This
automated system can sort pupae
into 4 categories based on user-
defined sorting criteria.
Instruments for determining
characteristics of individual hand-
placed insects can be field
portable. Instruments for
automatically scanning and sorting
pupae are commercially available.

Manually scanning tsetse pupae for
feasibility studies

-

Automated scanning and sorting instrumentation



ISOLATION AND CHARACTERIZATION
OF HSP 70 GENES IN BACTROCERA OLEAE

Drosopoulou E., A. Chrysopoulou, V. Nikita, P. Mavragani-Tsipidou

Department of Genetics, Development & Molecular Biology

Aristotle University of Thessaloniki, Thessaloniki, GREECE

School of Biology, Faculty of Science,

Bactrocera oleae is an insect pest of great economical importance to the Mediterranean countries, causing annually great losses to the olive fruit crops. Molecular studies
of the insect can significantly contribute to the efforts of its biological control. The /sp70 gene, a member of the Hsp70 family, presents high levels of conservation and
plays a crucial role during heat-shock response. In Drosophila and other Diptera species multiple copies of the /sp70 gene have been identified, while its promoter has
been widely used for the expression of several genes in insect transformation systems.

Library construction and screening

eIsolation of total genomic DNA
from adult flies

o Partial digestion with Sau3AI
«Selection of DNA fragments after
sucrose gradient ultra-
centrifugation (A)

«Cloning in AFIX II (Lambda
FIX II/Xhol Partial Fill-In Vector
kit, Stratagene, Calif.)

Library screening probe

ATG

«Screening of 4x105 plagues (B) e — Pttt ot

pBiuescrpt

with a Ceratitis capitata hsp

EcoRl

pBluescript

mapping 5 probe ‘mapoina 3 probe

70 gene copy (C) —tl

(2 X Denhardt's solution, 55°C)

Chromosomal localization
of the isolated Asp70 clones

ePreparation of salivary gland polytene T e
chromosomes

eLabelling of A clones by random
priming with dig-11dUTP
eHybridization at 65°C
eDetection: Anti-dig-AP fragment —

At L By '-?p
Colour reaction with BCIP and NBT f

Sy

Faph

Restriction mapping
of the isolated hsp70.clones

eIsolation of A DNA

eDigestions with EcoRI, Sall and Xbal

*Analysis on 0,7% agarose gel

Southern transfer and hybridization with 5’ and 3’

fragments of a Ceratitis capitata hsp 70 gene copy (C)
(Church solution, 55°C)

Subcloned fragments.

SX(E (E)XE SE E X S| E X SX

Southern probe

X.S S X E E E X X.S
i .
3 e

Sl ClaTs

G enomic Southern blotting

eIsolation of genomic DNA from adult

flies e ]
eDigestions with EcoRI, Sall and Xbal -
*Analysis on 0,7% agarose gel
*Southern transfer and hybridization
with a fragment of the e Asp70 -

sequence included in A clone 70I1II (E) @
(5 X Denhardt’s, 50% formamide, 42°C)

All isolated clones map
at region 96 on the VR
polytene chromosome arm

Five copies of the hsp70 gene

Four of these copies are arranged in parallel orientation

Sequence analysis of an hsp70 copy
eIsolation of Sa/l / Xbal fragments of d /5570 copy (E)
*Subcloning in pGEM-3Zf plasmid vector
e<Automated sequencing by Lark Technologies
 Bioinformatic analysis

Bohsp70 _Cchsp70 Dmhsp70 Aahsp70 Cthsp70 Cchsc70 Dmhsch

Bohsp70 92 85 82 77 75 74
Cchsp70 84 8 78 75 73 7 Tg
Dmhsp70 72 75 81 79 73 73 g 8
g
Aahsp70 71 72 75 79 76 75 :; :g'_'
Cthsp70 71 69 65 67 72 2N
Cchsc70 67 65 67 65 64 % §

Dmhsca 64 65 72 69 54 82

% identity of nucleotide sequence

1 TCGCGTTATTTCTTTTGITTTGATTCCACT! TTACCGAATTGTGAARATTT TACT
121 T TTTTAATTTGGATTTCT T TTTTACAAT TTTTTGITGCTTGATTT
241 GAAMATCTAGTTGTAAACTATTAATTTTTCTTATTATATT TTGGOTATATTCGTGGCTTAAAT
361 T i TCAATTAATTARTGATAATTACAATTTAGTTT TATGTAATTCARACACAAT
a1 TAATTTTTTTGAT TATT
01 TAT
721 ™ TCGATTCAGAATTY TAACAACTCTTAERIEZEATT GTAACAAACAAACGCGARAGTGTT
sa1 TT \TTACAAAAGITT, TGARAAGTTTAAT TGATTT
VAl GILDLGS
961 T TACGTTGCCTTTACAGAT! 6
I 1 YSCVGVFQHGKVEIIANDQGNRTTPSYVAFTDSERLI G4
1081 TGAT rTeaeeTT
DAAKNOQVAMNPEKNTYVFDAKRLI GRKYDDPKI MEDYVYKHWEPF 8
1201 T T
KVVYSDGGKPKI SVEYKGENEKRFAPEEI SSMVLTEKMKETAEI
1321 TACT TGOTGOTTTGAATGTGTT,
YL G6TTVTDAVI IVPAYENDSQRQATKDAGRI AGLNYVYLRIIS
1441 TCATY TCTGATCTTCGATT ™ TaACA
| NEP T AAALAYGLDKNLEKGERNYLI EDLGGGTEDVS I L 71209
1561 TTGACGAGGGTTCACTGT T

DEGSLFEVRATAGDTHLGGEDFDNRLVYNBHLADEFEKREKYK K249
1681 TACGT T
DLRSNPRALRRLRTAAERAKRTLSSSTEATI EI DALYEG V289

1801 TGGACT
DFYTKVSRAREEELCADLFROQTLDPVERKALNDATKMDEKNGQ I3
1921 TGGTTGRTGGTTCCACACGTATTCCAARAGT'
HDLVLVGeGSTRI PKVOSLLQSF
2041 TeToeT TAT
QAAI LSGDKSSEI QDVLLVDVAPLSLGI ETAGGYVMA0

2161 COARRATTGTTGAACGARATTGCOGAAT i
K1 VERNCRI PCKQTQTFSTYSDNQSGVTI QVYEGERYMT K40

NP DEAVA Y

2201 ToGACT
DNNRLGTFDLSGI PPAPRGVPQI EVTFDLDARNGI LNVSAKIS
2401 AGGAATTGAGT
ELSSRNAKNI TI KNDKGRLSGQEDI DRMYVNEAERYATEEDERSS
2821 T TTATGTATT ToaAe
QRNKI AARNNLESYVFGVEKQALDGAGDEKLSAGQESKSG GEALK VS

2641

€CDDTI KWLDANTLADKEEYEDKMNTLTEKLCSPI MTKLHS G609

2761 TAAATTAATT TGARATGC
GAQGASCGQQAGGEFSGRTGPTVEEVD stop 635

2881 ATATTTTTAAGAATTTTGICTAATAATGTTAATTAGT TTTTAAAGTAATTTAGT TTGCTAAGTTTTCTAATTTTATT

3001 TAGTATTGAAAATATAGAAAATTAACAAAATATTTATTT, TTTCGTTGTTTTAATGGGTGT ™ TTGTTAGTTAGARGTTAA

3121 TTTTTGRTTAACTGATT TTGGTTCARAGT \TTGATTTCARATGAATTTAGE

3241 AACGOAATAATTGARATTGACATAATGGATATATCTAAGT CTGCARATTT

B. oleae hsp 70 copy
cytoplasmic heat-inducible member of the Hsp70 family,




Postharvest Irradiation Treatments: Generic Dose, High Dose,

GENERIC TREATMENTS

Quarantine or phytosanitary treatments eliminate, sterilize, or kill regulatory pests in exported
commodities to prevent their introduction and establishment into new areas. Development of
generic dose, high dose and less than probit 9 concepts with irradiation have the potential to
accelerate approval of quarantine treatments and rapidly expand exports, thereby promoting
irradiation as a postharvest treatment technology.

A generic quarantine treatment is one that provides quarantine security for a broad
group of pests. For example, a generic treatment could be applied to all Diptera (flies), or to
flies in the family Tephritidae (fruit flies), or to tephritid fruit flies in the genus Anastrepha.
Irradiation is the ideal technology for developing generic treatments because it is effective
against most insects and mites at dose levels that do not affect the quality of most
commodities.

USDA APHIS approved a generic irradiation treatment for tephritid fruit flies (150 Gy)
based on data for Anastrepha, Bactrocera, Ceratitis, and Rhagoletis fruit flies. Publication of
this treatment in a rule is forthcoming. Before generic treatments can be recommended for
more insect taxa, information from coordinated research projects and large-scale testing is
needed on effective irradiation doses for key pests and under-represented groups.

HIGH DOSE APPROACH

Use of an irradiation dose at the upper limit of what is believed to control the insect groups
that infest a commodity without specific data on the quarantine species of concern is termed
the high dose or default dose approach. Sweetpotato growers in Hawaii are unable to ship
sweetpotatoes to California and the U.S. mainland without a quarantine treatment because
of the presence of three regulatory pests: West Indian sweetpotato weevil, Euscepes
postfasciatus (Coleoptera: Curculionidae), and sweetpotato vine borer, Omphisa
anastomosalis (Lepidoptera: Pyralidae), and sweetpotato weevil, Cylas formicarius
elegantulus (Coleoptera: Curculionidae) (see photos above). An irradiation treatment of 400
Gy for sweetpotatoes was published as a Final Rule in the Federal Register on February
2004 based on preliminary data on radiotolerance of the insect pests and a recommendation
for a high-dose. The 400 Gy dose is believed to control most species of Coleoptera and
Lepidoptera. This was the first time APHIS considered the high-dose approach for controlling
a pest complex until research is completed to confirm a lower dose. Recent research
indicates the dose to control the sweetpotato pests can be reduced to 150 Gy.

" and Less-Than-Probit 9 Applications

Peter A. Follett, USDA-ARS Pacific Basin Agricultural
Research Center, PO Box 4459, Hilo, Hawaii 96720
pfollett@pbarc.ars.usda.gov.

LESS-THAN-PROBIT 9
In the U.S., probit 9 (99.9968% mortality) has been the standard for quarantine treatment
efficacy for highly infested commodities. Use of an irradiation treatment with less-than-
probit 9 efficacy may be practical if the commodity is sensitive to radiation treatment and a
system of other measures are in place to cumulatively provide quarantine security.
Components of the systems approach may include poor host status, protein bait sprays
and/or traps, fruit cutting and inspection, a postharvest treatment, limited distribution, and
limited geographic area. A systems approach including irradiation is being considered
against oriental fruit fly (Bactrocera dorsalis) in Sharwil avocados for export from Hawaii to
the U.S. mainland. Use of irradiation alone to provide quarantine security for oriental fruit fly
requires dose levels (150-250 Gy) that adversely affect the quality of fruit. Less than probit
9 irradiation doses (50-75 Gy) will kill >90% of flies and could be integrated with other
components for sequential mortality providing quarantine security if avocado quality is
preserved.

Table 1. Irradiation doses shown to control various pest groups. Generic doses for each
group could be set at the upper values of the range

Pest group Target life stage Dose range (Gy)
Bruchid seed weevils Adult 70-300
Curculionid weevils Adult 80-150
Hemiptera Adult 50-250
Lepidopera Larva 100-250
Pupa 200-400
Mites Adult 200-400
Scarab beetles Adult 50-150
Stored products beetles Adult 50-250
Stored products moths Adult 100-600
Tephritid fruit flies Larva 50-150
Thrips Adult 150-350

Source: Follett and Griffin. In press. Irradiation as a phytosanitary treatment for fresh horticultural commodities: research and regulations. In Food
Irradiation Research and Technology, C. H. Sommers and X. Fan eds., Blackwell Publishing, Ames, lowa. Modified from IPPC (2003) “Guidelines
for the use of irradiation as a phytosanitary treatment”.

ARTHROPOD RADIOTOLERANCE

Animal groups vary in their tolerance to irradiation (Table 1). Among insects, Diptera (such
as fruit flies), Coleoptera (beetles), Hemiptera (true bugs) tend to be less radiotolerant than
Lepidoptera (moths and butterflies), although there is considerable variation among the
species that have been tested within these groups. Estimates for Hemiptera (scales,
mealybugs, aphids and whiteflies) and Thysanoptera (thrips) are based on a small number
of studies. Two of the most radiotolerant insects are the Indianmeal moth, Plodia
interpunctella, and the Angoumois grain moth, Sitrotroga cerealella, both stored products
pests. Several species of mites have been tested and they appear to be relatively tolerant
of ionizing radiation. Few studies have conducted the large-scale tests needed to confirm
the efficacy of an irradiation dose predicted to give 100% mortality. Most insects are
sterilized at doses below 300 Gy.



Capture of Anastrepha Spp. Fruit Flies

In North America and the Caribbean Basin

N. D. Epsky, P. E. Kendra, D. B. Thomas?, C. Serra?, H. Espinoza3, D. G. Hall* and R. R. Heath
USDA/ARS, SHRS, Miami, FL; TUSDA/ARS, KDLG-SARC, Weslaco, TX; 2IDIAF, Santo Domingo, Dominican Republic;
SFHIA, San Pedro Sula, Honduras; 4USDA/ARS, USHRL, Ft. Pierce, FL

e e n # -
Introduction Tl

Research is being conducted to K&
develop improved attractants for
Anastrepha species fruit flies. This
study compared different doses and
formulations of ammonia with liquid
protein baits. Comparative data on

effectiveness of synthetic lures sy

among different species and hosts Numbers captured were very low in Numbers of flies captured were high in the
: o . A Honduras, but very high in the tests in the citrus orchard and low in the native host. At
will advance detection, monitoring Dominican Republic. Liquid protein baits both sites, AA + Pt at either AA dose

Multilure trap baited with Y2x
AA + Pt: Release rate of the
ammonium acetate lure was
reduced by taping off half of
the release membrane

Results

Anastrepha ludens
Mexican fruit fly w J lll
ey

ars.usda.goviis

Anastrepha obliqua
West Indian fruit fly

Anastrepha suspensa s
Caribbean fruit fly wa

Multilure trap baited with
2x AB + Pt: Release rate of the
ammonium bicarbonate lure
was increased by baiting with
two lures

Numbers captured were low in the grapefruit
orchard and high in preferred hosts. AA + Pt
il at either full or half dose and TY tended to

and control of these pests. captured the most of flies in both tests. Few captured the highest percentage of flies. TY capture the highest percentage of flies.
. flies were captured by synthetic baits in captured more flies in the test in a citrus Decreasing the AA dose further decreased -_“H_
-~ | h d' & citrus, but AA + Pt captured more than AB + orchard while Nulure captured more flies in capture and few flies were captured in AB + | — . S
Materials & Methods Pt in tests in mango. the test in the native host. Pt traps. E Di .
ISCUSSIon
5 3 e
Traps - All baits and lures were used in Multilure " I h " 3 r - b ] 1
Plastic McPhail Traps (Better World, Miami, FL) — - Studies were conducted in commercial
" e Test con_dt_u:led for_8 wk, Summer 2002 in . T_est conductec_] for 12 wk, starting 3/3/04 in o1 Test con_ducted for_8 wk, s_larting 6/7/04 in citrus orchards, and in commercial and
I.uliie§u-id - . grapefruit in Atlantida, Honduras citrus orchard in Monterey, Mexico | grapefruit orchard in Ft. Pierce, FL non-commercial host trees. The primary
B Nulure - 300 ml of 9% Nulure, 3% borax, 88% water | host of A. obliqua is mango, but it will
Il Torula-3torulayeast/borax pellets in 300 ml water r. s ] & N 2 ; — attack citrus. A. ludens is a citrus
2 ?erzomug ?cetath@Aéwwtg guF:;escwHE(Pt) | L specialist. A. suspensa prefers guava,
loLure, suterra , Bend, 1 i
O xAA+ Pt Fl loquat and Surinam cherry and only
&YX AA+Pt ! A\ t o d infests citrus late in the season when the
] ;iﬁﬁ:a i - iy R A e 0080 7 o fruit skin is soft.
= sy
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Triton — 3 drops in 300 ml water B N g
& & & Relative trapping efficiency was variable
0 o among species and hosts. Nulure and TY -
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Traps were checked twice a week for 8-17 wk T . . 3
Liquid protein baits were replaced weekly Lis -'ﬂ_ A. Obllqua in all tests. However, synthetlc
Synthetic lures were used for 4 wk . ) . attractants were the best for the other two -
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| | efficacy, decrea_smg AA dose_had variable
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Mass Rearing and Quality Control of Aedes aegyptl
for use in an SIT Control Programme

D.K. Eyles, J.M. Crampton

School of Biological Sciences, The University of Liverpool, Liverpool, United Kingdom
E-mail corresponding author: dke@liverpool.ac.uk

Progress & Plans

Egg Storage Capacity: Establishing optimum Product QC Manual

storage time (potentially 10wks). Draft: QC Manual developing

describing current standards.

No vector control strategies used to decrease
disease transmission by mosquitoes have proven to
be totally successful or sustainable in the long term!

Growing demand for solution to mosquito borne Larvae Rearing Depth Proposes tests and specifications
disease, which will probably incorporate new & Density: Mass rearing Data needed to justify and support
transgenic approaches. demands minimum

Key Indicators:

Egg: Hatch & Develop to pupae.
Larvae: 1t Instar survival + metabolic reserves;
Adult: Wing Length = key quantifiable indicator of
quality on many levels.

Others: Adult competitiveness, sexing, size, sterility

Why Aedes?

Most potential for inclusion as a genetically

handling and maximum
space efficiency,
therefore establishing
rearing efficiencies in
large-scale containers
at increased larvae
densities + depths.

SIT set to be a key tool in control strategy tool box.

Key requirement for SIT success: ability to
economically mass-rear and high quality insects.

Re-assess feasibility of reducing disease
transmission by mosquitoes using area-wide
pest management methods through the SIT.

Alm

Blood Feeding: Comparing alternatives to
Develop efficient method for mass rearing a membrane feeding (chick skin, latex, parafilm),

stock, Ae. aegypti (Bangkok), and and adapt for mass rearing.
transformed strain, Ae. aegypti (khv).

transformed insect for use in a SIT programme.
Widespread urban vector of 3 major diseases
(Dengue, yellow fever, filariasis).

Widely studied, easy to rear.

Already stably transformed (EGFP expressed); good
data on linkage groups; evidence of meitotic drive.

Pupae / Larvae Separation: Not an issue at a
mass rearing level, if food is always available and
only the high quality first 2 pupae collections used.

Examine the stability and expression of the
transgene under mass rearing conditions.

Produce a “Product QC Standards Manual”
with key standards for evaluating a mass
reared strain.

Objectives

. THE UNIVERSITY
of LIVERPOOL




PRELIMINARY EXPERIMENTS ON THE MASS
TRAPPING TECHNIQUE AND RELEASING OF
THE PARASITOID (PSYTTALIA CONCOLOR
SZEPL.) TO CONTROL THE OLIVE FRUIT FLY

Bahriye HEPDURGUN"

Tevfik TURANLI!

1 Bornova Plant Protection Research Institute

Aydin ZUMREOGLU"

BACTROCERA OLEAE GMEL.) IN TURKEY

When the olive fly trap catches is reviewed (Figs. 1 and 2) it is seen that
the population shows the highest tendency continuously two months

from the early October to early December. Within this period, CPTD
were 31,46 and 27,36 in yellow sticky traps with pheromone and McPhail
traps in the experimental area. The catches were 62,12 and 49,34 in
control area indicating two times more catch. Meteorological data shows
that the relative humidity was between 60-80% during the year of

early September till the end of

INTRODUCTION Table 1. Number of psyttalia concolor released
Olive frujt fly, Bactrocgra oleae Gmel.(piptera:Tephritidae) is the maj_or pe§t irl1 olive growing areas in Releasing | No. of ¢ |[No. of 3| Total | Av.parasitoidsitree R Dl s )
Turkey like other Mediterranean countries. To date, a great deal of investigations and methodologies date
_have been carrigd out tp suppress thg pest in orderlto !essen _the crop Iossgs from.its damage and 05.09.2002 37.884| 28.571| 66.455 26,58
increase the quality of olive and olive-oil all the countries in Mediterranean basin. In this study we have
aimed to investigate the possibility of control the olive fly by combining of two techniques as an 17.09.2002 52.940| 50.933| 103.873 41,54
environmental friendly concept. 02.10.2002 45.308| 20.385| 65.693 26,27
24.10.2002 7.961| 28. .857 26,74
MATERIAL AND METHOD 0-200 37.96 8.896| 66.85 5
TOTAL 174.093| 128.785| 302.878 121,13 2002.by _indicati | in f
This study was carried out in Gékgeada Island (Imbroz) in Turkey in 2002. by indicating regular rain from
W Pl —— Preromone

Mass-trapping applications against Bactrocera oleae in the experimental area.

For this purpose, Eco-traps containing a food attractant (ammonium bicarbonate) and a sex attractant
(1,7-dioxaspiro [5,5] undecane ) and attracts the adults of the insect in an entomotoxic surface (paper
covered by deltamethrlne on powerful contact |nsect|C|de) and kills them were used.

distributed to 2500 olive trees. The traps were hung up the trees two
meters high from ground and in the middle of the canopy, in the shade,
before observing the first punctures. This process was aimed to
decrease of B. oleae population before releasing of P. concolor.

Releasing of Psyttalia concolor Szepl. (Hymenoptera:Brachonidae)
in the experimental area

Releasing of P. concolor which mass-reared in our laboratory was

! - initiated beginning of the September and was repeated four times with

k y 12-22 days intervals (table 1). Parasitoids releasing were initiated after
# the number of trap catches tended to increase parallel to noticing of first
| punctures. P. concolor individuals were released through the nature
after they had mated and gained parasitism ability. The number of males
and females in the cages were calculated by means of eclosion grids
before each releasing.

Population trend of B. oleae

Population trend of B. oleae was observed by means of McPhail traps
containing DAP 2% and yellow sticky traps with pheromone.
Assessment:

Mass-trapping applications and parasitoid releases were evaluated

- ) ¥ together. Before every releasing and at the harvest,total 1000 fruits
samples randomly taken from the trees were checked and the number of infested fruits were collected in
each area (core, buffer, neighboring and control). Additional 500 fruits samples were collected from the
ground. Associated efficiency of the method was determined by using Abbott formula.

cPTD

cPTD

December and average

—— I Phall —— Pheromone.

temperature was around 15°C
from beginning September to end

of the November (Fig.3). These
conditions probably caused a

Figure 2. Catches in McPhall and Yellow sticky pheromone traps with pheromone in Cor

delay in the turn of the color of
fruits to dark and available of
green fruits increased the

(oC.mm)

Figure 3. Meteorological datas in Gékgeada in 2002

Table 2. Effectiveness of combination mass-trapping technique and releasing of P.concolor

damage rate especially in the second half of October. As pointed out by Cirio
(1971) B. oleae females tends to lay their eggs in green olives where no egg have
previously been laid.

Damage rates in core and buffer zones in experimental area average was
18,10%. Combined efficiency of parasitoid releases and mass-trapping technique
was estimated to be average 79,32% (table 2).

In our situation, Gokgeada Island where we have conducted our experiments
ecological farm techniques have been undertaken for two years.

Acknowledgement
The author is much thankful to Jorge Hendrich, project coordinator, Head of Insect Pest control Section, Joint FAO/IAEA, for this valuable support and interest during the project that is number 10783/TUR.

Parcel D a m a g e %
Experimental area Neighboring Control
Core Buffer

Date tree |ground | mean | tree |ground| mean | tree |ground | mean | tree | ground | mean
05.09.02 |05 - - 13 |- - 20 |- - 3,36 |- -
18.09.02 1,06 [1,15 1,10 (2,13 |2,01 (2,07 |50 |4,93 4,96 |80 (10,95 |947
02.10.02 |1,2 1,53 1,36 (29 |333 (3,11 |61 51 56 (12,3 (18,7 15,5
24.10.02 |[11,3 |144 12,85 (14,8 |25,26 (20,03 (20,13 [26,47 |23,3 |36,2 44,5 40,35
20.11.02 [12,35 |15,8 14,07 (16,12 28,16 |22,14 39,9 (48,71 |44,30 81,0 (94,2 87,6
Harvest

Efficiency % 83,93 74,72 49,42

Consequently although 2002 was a full
production year from the olive growing
standpoint, since the growers applied no
chemical treatment, favorable
meteorological conditions caused
important damages in October and
November. Under this circumstances
quite satisfactory effectiveness was
obtained (79,32%). If control measures
had been applied in neighboring areas to
prevent the pest from possible moving to
our experimental area better results might
have been a probability.
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Acceptability of irradiated larvae of the
Mediterranean flour moth, Ephestia kuehniella, by a
parasitoid Venturia canescens

S. Ignatowicz, K. Celmer-Warda
Warsaw Agricultural University, Department of Applied Entomology, Warszawa, Poland

INTRODUCTION

Irradiation of lepidopteran larvae with low doses prevents
their further development.

Low doses of gamma radiation in the range from 0.1 kGy to
0.5 kGy cause that irradiated moth larvae remain alive for
several weeks.

Irradiation with doses up to 0.5 kGy did not cause 100%
mortality within 60 days after the treatment.

This can be advantageous if the irradiated larvae are stored

for several weeks without decline in their suitability as hosts.
Irradiated and parasitized by V. canescens of stored-product
moths could be a final product for sale.

AIM OF sTUDY

The main aim of the study project is to elaborate the utility of
irradiation techniques in improving the production and
realizing of parasitoids of high quality.

The suitability of irradiated larvae of the Mediterranean flour
moth, Ephestia kuehniella (Hibner), as host for V.
canescens parasitoids is the most important study aspect.

METHODS

Groups of old larvae (the “wandering” phase of the fifth instar, L) were
selected from the laboratory colony, placed into jars (100 larvae per
jar) with food, and irradiated with a dose of 0.0 (control), 0.2 or 0.4 kGy
of gamma radiation (dose rate ca. 30 Gy/min).

After the irradiation treatment, moth larvae (100 larvae per treatment)
were placed into little sacks made from gauze (25 larvae per sack) and
provided a little portion of food (wheat germs). These sacks were
introduced into a glass cabin with one—day old parasitoids (about 50
wasps), and were exposed to V. canescens parasitoids. After 24 hours
the larvae were removed from the parasitoids’ cabin, released from the
sacks, transferred into 130 ml dishes with food (dried wheat germs).
Parasitoid emergence was determined.

In a separate experiment, parasitized larvae were stored at the low
temperature of 4+1°C for 2, 4 or 6 weeks. After these periods, moth
larvae were transferred into a temperature 25+1°C, and the number of
adult parasitoids emerged was recorded. Samples of 10 wasp adults
emerged from irradiated host larvae were placed into glass cabins
provided with gauze sacks containing ca. 100 larvae of E. kuehniella
each. The oviposition time and number of ovipositing wasps were
observed, recorded and compared to the control group.

After 24 hours larvae were removed from the cabin, released from the
sacks and transferred into 130 ml dishes with food (dried wheat
germs), and kept at a temperature of 25+1°C. Fecundity and longevity
of adult parasitoids emerged from larvae that were irradiated and
stored in cool was compared to the control.

RESULTS

Number of adults of V. canescens emerged from moth larvae
irradiated with a dose of 0.4 kGy were similar as the adults
that emerged from untreated hosts (control). Moth larvae
irradiated with a dose of 0.2 kGy yielded more parasitoids
that the non-irradiated larvae.

TABLE 1.
Number of adults of V. canescens emerged from moth larvae irradiated
with a dose of 0.2 or 0.4 kGy compared with non-irradiated (control)

Dose (kGy) | Mean number of parasitoid adults
emerged from host larvae*
0.2 73.8b
0.4 58.1a
0.0 (control) 58.8a

Longevity of V. canescens adults emerged from host larvae
irradiated with a dose of 0.2 or 0.4 kGy was similar to that of
the adults that emerged from untreated hosts (control) (Fig.
1).

Figure 1. Longevity of V. canescens adults that emerged from irradiated
and non-irradiated (control) larvae of the Mediterranean flour moth, E.
kuehniella.
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Body mass of V. canescens adults emerged from moth
larvae irradiated with a dose of 0.2 or 0.4 kGy of gamma
radiation was very similar to that of the adult wasps emerged
from non-irradiated larvae (Table 2).

TABLE 2.

Body mass (mg) of V. canescens adults emerged from E. kuehniella
larvae irradiated with a dose of 0.4 or 0.6 kGy of gamma radiation as
compared to the control (wasps emerged from non-irradiated hosts)

Data Dose (kGy) of gamma radiation
0 (control) 0.2 0.4
Number of insects 100 100 100
weighted
Arithmetic mean 3,4358 3,3854 | 3,3862
Standard deviation 3,4723 3,4214 | 3,4235
Standard error 0.3472 0.3421 | 0.3423

TABLE 3.

Number V. canescens adults emerged from moth larvae irradiated with
a dose of 0.2 kGy or 0.4 kGy of gamma radiation and cool stored for 2,
4, and 6 weeks as compared to the control (wasps emerged from non-
irradiated hosts)

Number of progeny of wasp that emerged from larvae
irradiated with 0.2 kGy and stored at a low temperature was
similar to the control with except of a 2-week storage. In this
combination treatment, more progeny was noted than in the
control.

Less parasitoid progeny was obtained from adults emerged
from irradiated larvae and cool stored for 6 weeks (Table 4).

V. canescens females that emerged from moth larvae
irradiated with a dose of 0.2 kGy or 0.4 kGy of gamma
radiation and then cool stored for 2 and 4 weeks were
attracted by host larvae, and parasitoids of all combination
treatments oviposited readily.

TABLE 5

Oviposition activity of V. canescens parasitoids that emerged from
moth larvae irradiated with a dose of 0.2 kGy or 0.4 kGy of gamma
radiation and cool stored for 2 and 4 weeks as compared to the control

Dose of gamma | Storage period (weeks) at low temperature*
radiation 2 4 6
0.0 38.7a 29.1a 7.5a
0.2 41.6a 26.9a 8.3a
0.4 25.0b 15.0b 5.1b

Storage period of irradiated and parasitized larvae at low
temperature of 4°C reduced significantly the number of
parasitoids emerged. Only a few parasitoids completed their
development after 6 weeks’ cool storage. Number of V.
canescens adults emerged from moth larvae irradiated with
a dose of 0.2 kGy and stored at a low temperature was
similar to the control. Irradiation treatment of host larvae with
a dose of 0.4 kGy reduced emergence of parasitoids (Table
3).

TABLE 4.

Fertility of V. canescens adults emerged from moth larvae irradiated
with a dose of 0.2 kGy or 0.4 kGy of gamma radiation and cool stored
for 2, 4, and 6 weeks as compared to the control (wasps emerged from
non-irradiated hosts)

Dose (kGy) | Mean number of parasitoid adults emerged
from host larvae after
2 weeks 4 weeks 6 weeks
0.0 55.1a 57.2a 41.6a
0.2 62.1b 56.4a 37.5a
0.4 54.3a 42.3b 25.2b

Storage time Dose Number of ovipositing parasitoids
atlow (kGy) after 2 after 5 after 10
temperature minutes | minutes minutes
0.0 4 5 9
2 weeks 0.2 2 4 8
0.4 3 3 9
0.0 2 6 9
4 weeks 0.2 1 4 10
0.4 3 4 8
CONCLUSIONS

1.Number of wasp adults emerged from moth larvae irradiated
with a dose of 0.2 or 0.4 kGy were similar to the adults that
emerged from untreated hosts.

2.Longevity of V. canescens adults emerged from irradiated
was not affected.

3.Body mass of parasitoid adults that emerged from moth
larvae irradiated with a dose of 0.2 or 0.4 kGy was similar to
that of the adults that emerged from untreated hosts.

4.|rradiated larvae of the Mediterranean flour moth, E.
kuehniella, are accepted by and are suitable to V.
canescens wasps.

5.Irradiated larvae may be used for mass-culture of V.
canescens.




ABSTRACT
factors associated with the condition.

using Epilnfo version 6.

Health and of Agriculture, because of the existing NSEP.

Fig. 1 Cases of Human Myiasis at CRH
vs. NSEP (St. James)
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Fig. 2 Distribution of Cases of Myiasis by Age
and Gender

50 mMALE
OFEMALE

Number of cases

S [ Hﬂ

10-29 20-29 30-39 40-49 50-59 60 & over
Age (years) (p<0.0001)

OsJEcTIVE: To determine the distribution of cases of human myiasis admitted to the Cornwall Regional Hospital (CRH), Jamaica between 1999 and 2003, following the inception of the National Screwworm Eradication Programme (NSEP) in 1998, and the risk

Fig 3. Sites on body affected by myiasis
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MyYIASIS) IN HUMANS FROM
WESTERN JAMAICA (1999-2003):

ONAL SCREWWORM ERADICATION PROGRAMME (NSEP) BEEN

Drs Stefan C. Hemmings, Kareema J-M. Matthews and Janice Alexander
Epidemiology and Research Unit, Cornwall Regional Hospital, Western Regional Health Authority, Montego Bay, St. James, Jamaica.

* The scalp/head was the most affected site, followed by the lower
limb.

« Children <10yrs and those with tinea capitis were mostly affected
in the head/scalp. Patients >60 yrs and diabetics were
predisposed to lower limb myiasis. These associations were
significant (p<0.0001).

e most at risk for maggot

affected more than males.

Fig 4. Duration of Hospitalization
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* One-third (33.9%) of patients required 5 or more days to eliminate
maggots with a mean duration of 3.5 days (SD = +/- 1.4 days).
Hospital admission for the majority of patients beyond this time
was most likely the result of wound care.
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MeTHoD: A total of 144 cases of myiasis were retrieved from the database of the department of Medical Records at the CRH for the years 1999 to 2003. A data extraction form was devised to review the circumstances of each case. The data were analyzed

ResuLts: Of 144 cases, 54.9% female and 45.1% male. The largest groups were <10yrs 52.8% [76/144 (M-21, F-55)] and 60yrs and over 18.8% [27/144 (M-16, F-11)] (p<0.0001). Case distribution for the years 1999-2003 showed 16, 39, 31, 30, and 28
cases respectively. Three-quarters (74.6%) of all cases affected the scalp/head, one-fifth (20.3%) affected the lower limbs. Ninety-six percent of <10yrs had scalp/head myiasis (p<0.0001; OR= 23.29; Cl: 6.14<OR <104.11). Two-thirds (66.6%) of 60yrs and

(SD = +/-1.4 days) and 69.7% required hospitalization for 7 or more days. There was no difference in duration of treatment for myiasis or
in length of hospitalization in relation to method used to eliminate maggots. Risk factors identified included tinea capitis for myiasis of the scalp/head (p<0.0001) and diabetes mellitus for lower limb myiasis (p<0.0001; OR= 14.48; Cl: 2.37<OR<133.25).

ConcLusion: Human myiasis remains a public health issue in western Jamaica with no significant decrease in the number of cases admitted to the CRH since 1999. It is recommended that this zoonosis become a Class 1 Notifiable disease to the Ministries of

Pictures of Scalp Myiasis in Jamaican Children (Source: NSEP)

CONCLUSION

The problem of human myiasis continues to be a public health
concern in western Jamaica.

There has been no decline in cases of human myiasis seen at the
CRH since 1999, following the inception of the NSEP.

Poor support of NSEP from medical services, as there was failure in
reporting human myiasis cases. No accurate figure for human screw-
worm myiasis, as specimens not submitted for identification.

Persons at the extremes of age (young & old) were mostly affected.

Patients often had comorbidity which predisposed them to maggot
infestation.

There was considerable time spent for in hospital treatment, following
the diagnosis of myiasis.

A protocol is needed for the management of active human myiasis.
This must include the classification of “MYIASIS” as a Class 1
Notifiable Disease, to ensure the future success of the NSEP.




Towards the development of lure and kill systems for Ceratitis capitata
and Bactrocera oleae combining food lures and coloured spheres

B.1. Katsoyannos, N.T. Papadopoulos, N.A. Kouloussis, W. Enkerlin, J. Hendrichs & R. R. Heath

Laboratory of Applied Zoology & Parasitology, Department of Agriculture, Aristotle University of Thessaloniki, Greece
Authors’ e-mails Katsoyannos B: katsoy@agro.auth.gr; Papadopoulos N: nikopap@uth.gr; Kouloussis N: nikoul@agro.auth.gr; Enkerlin W: W.R.Enkerlin@iaea.org; Hendrichs J: J.Hendrichs@iaea.org; Heath R: rheath@saa.ars.usda.gov

This study aimed at developing lure and kill systems for both the Mediterranean fruit fly and the
olive fruit fly. The experiments were conducted in the Greek island of Chios in a citrus and an olive
orchard. Sticky coloured spheres of 7.5 cm diameter were combined with food attractants and
compared against unbaited spheres and other effective trapping systems for these flies. For the
medfly was used a combination (referred to as FA-3) of the attractants ammonium acetate,
putrescine and trimethylamine by BioLure. For the olive fruit fly ammonium bicarbonate
dispensers (AgriSense) were tested against an aqueous solution of NulLure. Each experiment was
replicated at least 10 times.

Baited Yellow sphere McPhail trap

Hanging
wire =
membrane Attractants
Hollow
sphere

75

Internally baited red sphere
Hanging wire

Evaporation holes

Equatori :%rt with glue
AB disp

T 75cm
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Mediterranean fruit fly

B Males
107 ™ Eemgles

Average captures + SE

8 1 Unbaited spheres against spheres baited
6 internally or externally: Baits increased 10
41 and 30 time the performance of the spheres for
2 males and females respectively.

0 Unbaited Baits externally ~ Baits internally

707

gg: Wet McPhail traps against baited spheres:
40 Wet IPMT traps baited with FA-3, captured 3
307 times more males and 2 times more females

e l than likewise externally baited yellow spheres.
0

IPMT wet Yellow sphere

507 Dry McPhail type traps against baited
spheres: Dry IPMT baited traps captured 2
times more males and only 1.5 more females

307

207

107
0

IPMT Dry

Yellow sphere

than likewise baited yellow spheres.

Olive fruit fly

B 25 Unbaited spheres vs McPhail traps with
% 20 aqueous solution of ammonium sulfate:
2 15 Unbaited red spheres were 2 times more
§ 10 attractive for females compared with
§ 5 McPhail traps baited with the conventional
2 lure ammonium sulfate.

Red Spheres McPhail traps

Spheres with ammonium bicarbonate
(AB) vs McPhail traps with NuLure:
Red spheres baited with AB were slightly
more attractive for females compared with
McPhail traps baited with AB or NuLure.

o, N W M O O

Red Sphere Red Sphere PMT + AB NuLure
+AB + W + triton

Conclusions

® FA-3 dispensers increase dramatically the performance of yellow spheres and render them
comparable with likewise-baited dry IPMT traps.

® Observations revealed that a high proportion of medflies left the spheres without being captured.
This suggests that the performance of baited spheres can be further increased if a more
appropriate trapping or Killing system is developed.

® The higher performance of red spheres baited with ammonium bicarbonate, compared with traps
baited with ammonium bicarbonate and NuLure or with McPhail traps, suggests that baited red
spheres can be used as a powerful lure and kill system for the olive fruit fly.

Relevant References
Katsoyannos, B. I., and N. T. Papadopoulos. 2004. Evaluation of synthetic female attractants
against Ceratitis capitata (Diptera: Tephritidae) in sticky coated spheres and McPhail type traps.
Journal of Economic Entomology 97: 21 - 26.
Katsoyannos, B. I., and N. A. Kouloussis. 2001. Captures of the olive fruit fly Bactrocera oleae on
spheres of different colours. Entomologia Experimentalis Et Applicata 100: 165-172.
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Daso rate (kGyh))

Figure 1
measured (Data) dose rate along the
vertical axis .

Dose distribution in pupae treated by gamma

Faculté des Sciences de Tunis

irradiation using GEANT4 toolkit

Unité de Recherche de Physique Nucléaire et des Hautes Energies

Faculté des Sciences de Tunis -Tunisie

Detailed dose mapping of the irradiation cell are performed to establish plant operational
parameters, such as dose uniformity, source utilization efficiency, maximum and minimum
dose positions in pupae and absorbed dose for inducing sterility. This mapping could be
obtained by dosimetric experiments as well as by computer calculations.

Monte Carlo method is being widely used to achieve reliable radiation transport
calculations for various investigations. The main aim of this work is to validate the use of
Monte Carlo code GEANT4 of CERN to predict the dose distribution for measurements
carried out with the Tunisian irradiator.

Irradiation plant description

The Tunisian gamma irradiation facility is designed for sterilization of pupae. Gross weight of the
irradiator is 8300 kg, main dimensions are L = 2380 mm, W= 960 mm and H = 2350 mm. The sample
door is located at 1090 mm from the ground. Source is composed by twenty four cylindrical pencils
of Co-60 (radius 7 mm, height 235 mm). The pencils are placed on a circle of diameter 217 mm.
Source cage can hold maximum 36 pencils of C0-60. Loaded Co-60 activity must not exceed
(18000 10%) Ci. The present total activity (2005) is (12300 £10%) Ci. The source cage is moved
down and up by a propel pneumatic drive mechanism. Pencils are stored in a cylindrical container
of lead shielded cask protecting the personnel and the environment against gamma radiation
(radius = 125-850 mm, height = 250 mm). A cylinder of aluminum (radius 130 mm, height 240 mm) is
used to introduce product to be irradiated in source.

Experimental procedure

Dose measurements were carried out using Gammachrome dosimeters in order to validate Monte
Carlo predictions. Gammachrome are polymethyl methacrylate (PMMA) routine dosimeters with an
overall uncertainty of 6%, at a 95% confidence level, in the range of 5-50 kGy (ISO/ASTM 51276).
Determination of absorbed dose was carried out indirectly through spectrophotometric evaluation
{Spectronic Genesys 5 UV-VIS spectrophotometer + Kafer KMF30 thickness jauge + Aer'ODE
software) of the specific absorbance at an auto-controlled wavelenght. Three measurements of the
dose rates were realized in the irradiation cell. The first measurement of dose rates was performed at
7 points along the Z-axis (vertical direction). The second measurement was realized in 13 points
along

: Simulated (MC) and Figure 2 : Simulated (MC) and
measured (Data) dose rate along

horizental axis.

Figure 3 : Simulated (MC) and
measured (Data) dose rate along

perimetre of circle of radius 65 mm. L
are in red.

Figure 4 : 2D figure of the Tunisian
Irradiator for sterile insects. Pencils
are represented in black, dosimeters

The strategy adopted in this work is to perform the dose mapping using simulation
technique in some specific locations in the irradiation cell space. The dose rate was
calculated and measured inside pupae, transversally and laterally. Simulation dose rate
values are in agreement with measurements.

This agreement permits to use GEANT4 for dose mapping of the irradiation cell to establish
plant operational parameters with a very little monitoring of dosimeters, man powers and
products. However, some experimental measurements should be performed to check the
simulation procedure.

the Y-axis (horizontal direction). The third measurement is illustrated in figure 4 which indicates
the location of 36 dosimeters around a circle of a diameter 130 mm at : = 0 mm, the angle between
tow consecutive dosimeters is 10°.

Validation

GEANT4 is a toolkit that simulates accurately the passage of particles through matter. It contains
a complete range of functionalities including tracking, geometry, physics models and hits. This
toolkit based on object-oriented technology is implemented in the C++ programming language.
The platform used for GEANT4 version 6.1 code was a Linux (Red Hat 9.0) Workstation running
with 512 MB RAM and 2.830 GHz CPU.

Comparison between predicted and experimental dose rate along the vertical (horizontal)
direction of the irradiation cell shows in figure 1 (2). In Both cases detailed behaviors are
reproduced by simulation with a good accuracy.

As shown in Figure 3 experimental dose rate around a circle at z = 0 mm, is reproduced by the
Monte Carlo simulation with a good agreement.

Such satisfactory agreement confirms that GEANT4 reproduces accurately the dose distribution
in the irradiation cell.

Dose mapping

The dose rate was simulated at 140 points at the horizontal plans (z=-100 mm, z=0 ¢m, z=100 mm)
in the source rack. Figures 5, 6 and 7 show dose rate mapping obtained in this plans using
GEANT4. The maps are obtained by interpolation of dose rate values.

Figure 5 : Simulated dose rate
maps for the horizontal plane at
z=-100 mm.

Figure 6 : Simulated dose rate
maps for the horizontal plane at
z=0mm.

Figure 7 : Simulated dose rate
maps for the horizontal plane
at =100 mm.
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SECRETARIA DE AGRICULTURA,

GANADERIA, DESARROLLO RURAL,

PESCA Y ALIMENTACION

The Mexican campaign against fruit flies incorporates different
strategies under an area-wide approach. These strategies are the use
of specific lures to detect and monitoring fruit fly populations, the
application of specific toxic bait through aerial or ground aspersions,
the use of mechanical control, the release of sterile A. ludens and A.
obliqua, the establishment of quarantine procedures, and the releases
of the fruit fly parasitoid Diachasmimorpha longicaudata (Ashmead)
(Hym.: Braconidae) (Fig 1), in specific zones and periods.

Fig. 1 Diachasmimorpha
longicaudata, a fruit fly parasitoid

Aguascalientes - Zacatecas
(1500 parasitoids/ha)

Morelos
(2500 parasitoids/ha)

Mazatlan - Tepic
(2000 parasitoids/ha)

Michoacar
(Transition zone, 1500 parasitoids/ha,
see text)

Chiapas, parasitoid
‘mass rearing facility

Fig. 2 Densities of D. longicaudata mass releases in different work
zones in Mexico

Parasitoid releases are made by air or ground, focused to
Anastrepha spp. host fruits located in marginal areas previously
identified as reservoirs (i.e., backyard orchards; Fig. 3).

THE AUGMENTATIVE BIOLOGICAL CONTROL
COMPONENT IN THE FRUIT FLIES MEXICAN

CAMPAIGN

Campana Nacional Moscas de la Fruta DGSV-SAGARPA, Mexico

RESULTS

The case of the Michoacan State. In this zone it is possible to find
fruit fly populations all year around because of its great ecological
diversity. In level of importance, Anastrepha ludens is the most
common species with an 89% of total individuals in traps. The second
one is A. obliqua (6%), followed by A. striata (3%) and A. serpentina
(2%).

Diachsmimorpha longicaudata is released by ground at a density of
1500 wasps/ha, over 1500 ha. The percent parasitism reached can
be observed in Fig 4. The FTD index reduction was nearly 39% in
2004, and for the current year it is around 43 % (Table 1).

Fig. 3 Backyard orchards showing different host fruit flies
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Fig. 4 Percent parasitism reached by D. longicaudata over different kind
of fruits in the transition zone of Michoacan, Mexico, 2004.
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Table 1 FTD reductions associate to D. longicaudata
mass releases in different work zones

Zone of work Year FTD Reduction (%)
Michoacan 2005 43
Michoacan 2004 39
Mazatlan Sin 2004 41
Tepic Nay 2004 42
Tepic Nay 2003 46
Chiapas 2002 69

DISCUSION

The effect of released parasitoids has been similar in most zones
under control (Table 2), showing a good relationship between the
FTD indices reduction and parasitisms.

The conditions where parasitoid releases could offer a best
performance are: 1) areas with fruit organic agricultural practices,
2) areas as canyons and barracks with high numbers of host fruits,
and 3) marginal areas where growers are not going to implement
control actions. These circumstances are commons in tropical
countries where commercial exploitations of fruits are carried on.

CONCLUSIONS

These data show the impact that Augmentative Biological Control
(ABC) can have on fruit fly populations, when releases are
focused to host fruits in marginal areas. Under specific
circumstances the benefits of ABC are broad, and its application
against fruit flies could be highly advantageous.




IPM at the Cross Roads with Realistic Approach:
A Success Story of IPM on Rainfed Gotton in Trihal Areas of Maharashtra,

Cotton
IAEA
CN
131/24P

India on a Whole Village Approach System

U.N.Mote, S.N.Puri and A.R.Walunj
Department of Entomology, Mahatma Phule Krishi Vidyapeeth, Rahuri-413 722 Dist: Ahmednagar Maharashtra , India

1. Objectives of this IPM programme

i)  To conserve bio-diversity

Av. no. of parasitoids / 25 damaged bolls

ii) To demonstrate the IPM module in whole village involving maximum
number of farm families of a village

iii) To train youth and women in all aspects of IPM and to involve them
actually in each operation in tribal areas

iv) To popularise Indigenous crop protection practices in tribal areas

v) To reduce the cost of plant protection

Treatments _Rogas . Ap antel?s LBese others Total
aligarhensis angleti sp.
22.6 15.40 9.70 11.30 59.00
IPM (12-31) 8-21) (5-15) (6-16)
Non-IPM 5.60 2.40 1.80 2.20 12.00
2-8) ©0-4 ©0-3) 2-3)

Figures in parentheses are range values.

vi) To develop sustainable crop production technology

vii) To develop model IPM village in tribal areas
2. Village, season and area of IPM

i.  Village: Budki, Tal :- Shirpur Dist :- Dhule Maharshtra, India

ii. Season : Kharif, 2001 Kharif, 2002
iii. Area under [IPM : 64.4 ha (161 acres) 202 ha(505 acres)
iv. Hybrids : NHH-44= 44.4 ha (111 acres) NHH-44
H-8 =20 ha (50 acres)
iv. No. of cultivators 0 61 181
involved in IPM

i) Seed treatment : Imidacloprid (Gaucho 70 WS) 10g/kg seed
ii) Sowing period : 12 to 15 June
iii) Inter & mix cropping :
a) Border one row of maize
b) Between two maize plants, one plant of cowpea
c) At every 9" row of cotton, a line of Setaria
v) Use of pheromone traps
vi) Trichocards
vii) Collection of larvae
viii) NSKE 5%
a. 11 to 15" August
c. 15 to 20" September
ix) HaNPV Spray

Sucking Pest Population

: As and when
: 4 sprays
b. 2 to 10" September

: 250 LE HaNPV /ha on 105 DAS

: 5 each /ha ( Helicoverpa ) on 50 DAS
: Twice at 45 & 72days @ 1.5 lakh/ha

d. 2 ™week of October on cotton of heavy soils

Helicoverpa larval population

ONon-PPM Aphid
B Non-IPM Jassids
EINon-IPM Thrips

3

Av. no. of sucking

o
onao

35 45 56 65 72 87
45 56 65 72 105

Days after sowing Days after sowing

50 L e e ———
e ‘ 14 =
‘ B PV Aphid 55 -
o5 | mPussios gg o el
2325 OPMThrips z3 8 —Z
g |
4 |

|

1

| ——PM
,} —#— Non-IPM
|

|

Natural Enemy Population

% bollworm incidence and yield (g/ha)

—— PMLBB.
—=— PMChrysopa
Non-IPMLBB

Non-IPM
Chrysopa

Av. no. of natural enemies/plant
camwaao~

35 a5 56 65 o7
Days after sowing

Bolis Loculi Yield

=Y
B Non-IPM

NSE Spraying Demonstration

Economics of IPM & non-IPM plots

Particulars
1. Yield (g/ha)
2. Cost of plant

protection (Rs./ha)

3. Yield increase

over non-IPM (q/ha)

4. Net income over

non-IPM (Rs/ha.)
5.Total yield increase

6. Net returns
(National gain)
(13160 x 202)

4. Results:

IPM Non-IPM

17.33 10.75
1039 1116
6.58 -
13160

1329 q (202 x 6.58)

Rs 26.58 lakh

[ Sucking pests viz., aphids, jassids &

thrips reduced.

[ Helicoverpa larval population was quite

low.

U Bolls & loculi damage due to bollworms

was low.

[J Predator & parasitoid population was

quite high.

' Yield of good kapas was high.
[ Imidacloprid residues at harvest were

IPM Cotton Crop

Group meeting with farmers Picking

5. Impact of IPM

® Full confidence about IPM among cotton growers

e Lateral spread of technology from farmer to farmer and village to village

® Collection of neem seed from their own villages, forest, surrounding areas
and adopt whole IPM technology in a whole village

e Formation of group of IPM farmers

® Development of resource person for IPM in the village

® Reduction in cost of plant protection

o Awareness about the ill - effects of chemical pesticides on pest
outbreak, health, environment etc.

® Visits of farmers from other villages to IPM plots

® Improved socio-economic status of IPM farmers in the village

6. Large Scale Demonstration of IPM on Rainfed Cotton

Tal. Shevgaon, Dist. : Ahmednagar Year -2003

. . No. of Cultivars
Village Hybrid Area (ha) involved
Varur Ajeet-33 415 345
Kharadgaon Ajeet-33 40 75
3 hybrids 61 20
Akhegaon Ajeet-33 112 108
3 hybrids 501 250
Sonvihir 4 hybrids 45 31
Bodk 3 hybrids 40 21
Bal kali 4 hybrids 35 21
Hatgaon 5 hybrids 251 201
Kambi 8 hybrids 551 406
Total 2100 2092
(5250 acres)

IPM module operated Sowing within a week

Seed treatment with imidacloprid

Inter / mix crops

ize, cowpea, Setaria, sorghum, bajra

Pheromone traps
Results NSE 5% sprays (2)
Pests : ® Aphid and jassid population was quite low

© Thrip population was high due to long dry spell
® Bollworm complex — negligible, Helicoverpa and other
bollworms were very low

Yield :8to 30 qg/ha, Av. 17 g/ha, Non-IPM=10 g/ha,
Net gain = Rs. 17500/ha
Total gain = Rs. 3.68 crores




Influence of juvenile hormones and protein on male
Caribbean fruit fly sexual success.

0 UNPVESIY OF ot st sttt .?L 2\s Rui Pereiral?, John Sivinski?, and Peter Teal?

1. Entomology and NEmatology' Department, University of Florida, 970 Natural Area Drive, PO Box 110620 Gainesville, FL 32611-0620, USA
2. Center for Medical, Agricultural and Veterinary Entomology (USDA-ARS), 1600 SW 23 rd Drive, P.O.Box 14565 Gainesville, FL 32604, USA

Results

Introduction

70

Polyphagous tephritid fruit flies often have complex mating systems in which aggregated males hold
individual territories from which they emit chemical, acoustic and visual signals. Females arrive at these
leks in order to choose mates and the variance in male reproductive suceess is typically high, i.e.,
relatively few males obtain the majority of copulations. Male competitiveness'and attractiveness play
important roles in sexual selection and consequently in this unbalanced sexual suceess.

Exposure to juvenile hormones (JH) and protein consumption during the adult pre-sexual maturation
period accelerates male development and may lead to greater sexual success throughvincreased
pheromone productionsHowever, accelerated maturity could have nutritional congqquences since there is

ga treatments (Fig.1).-

Sexual success in laboratory. From a total of 180
cages, 131 successful matings pairs were
recorded. Of those, 55% were performed by
JH+/P+ males, which is significant higher when
compared with all the other treatments. JH-/P-
males had S|gn|f|cant fewer matings than other

60
50
40

30

Matings (%)

20 b

10

JH+P+ JH+P- JH-P+ JH-P-
Treatment

dult flies to acquire reserves. Thus the addition of a protein rich adult dlet m Ve s
sequences when hormone titers are manipulated. , .
i atlomli{roteln adult diet and their interactions on the sexual *fl‘:cesé of

— : .
e main goal of this study#EXperiments conducted in laboratory.and hin,_ - tly higher mating competitiveness wil
cages perspectlve in how males perform in both 5|tuat|0ns when submitted to.different comparWth the other treatments. The. treatment

Fig.1-Percentage of matings per treatment of Caribbean fruit fly
~ males in Iabpra;o_ry e ge experiments when juvenile
hormones (JH) is applied a fotein (P) is supplied (bars with the
same letter present no significant diff i

* Mns of JH application and protein supply. JH-/P- with only 3“matings (3%) had a S|gn|f|cant
- ~lower'male competitiveness (Fig.1).

-
Material and methods
Insects. The Caribbean fruit flies used in the study had been in a laboratory colony at the Center for
Agricultural and Veterinary Entomology (CMAVE) USDA-ARS, at Gainesville, Florida, USA, for
e 2 years and were produced according the Caribbean fruit fly mass rearing protocol.

Treatments. The study compares male A. suspensa performance under the following four treatments:
A. Males with application of juvenile hormones (JH) and sugar and hydrolyzed protein (P) as adult food (JH+/P+)
B. Males with application of JH and sugar as adult food (JH+/P-)
C. Males with no application of JH and sugar and hydrolyzed protein as adult food (JH-/P+)
D. Males with no application of JH and sugar as adult food (JH-/P-)

Sexual success in laboratory. The experiment was conducted in cages with 20cm by 20cm by 20cm. The
test was run with 12 replications (different days) with 15 cages per replication for a total of 180 cages. In
each cage, 4 males (1 per treatment) competed for a female.

Sexual success in field cage. The experiment_wﬁ?c%ndljcted. in @ standard field cage (2.0m high and
2.9m diameter) used for the study of male compatibility and competitiveness in tephritids. In this
experiment 2 cages were run per day during 6 days, for a total of 12 cages (replications). In each cage a
potted guava was moved inside the cage to serve as a lekking site for calling males. Sixty males (15 per
treatment) competing for 30 females were released per cage.

Sexual performance in a life-time basis. This experiment was conducted in laboratory in individual
cylindrical cages (10cm high and 7cm diameter). Eighty cages with individual males (20 per treatment)
were observed daily for 35 days. At 17:00 one female was released in each cage and observed until
19:00.

Sexual performance in a daily basis. This experiment was conducted in laboratory in individual cylindrical
cages (10cm high and 7cm diameter). Eighty cages (20 treatment) were observed with the adult
males at age 5, 10, 15, 20, 25, 30 and 35 days old. One fe* was released per cage at 16:00, other at
17:00 and other at 18:00. o

Matings (%)
&

JH+P+ JH+P- JH-P+
Treatment

Fig.2-Percentage of matings per treatment of Caribbean fruit fly
males from day 4 to the end of experiment (day 35) when juvenile
hormones (JH) is applied and protein (P) is supplied (bars with the
same letter present no significant differences at 95% confidence).
Sexual performance in a daily basis

The number of matings at adult age 5, 10, 15, 20,
25, 30 and 35 days is presented in Fig. 3. In
addition to JH+/P+ males being more likely to
mate these males were the only ones capable of
mating 3 times consecutively in the same day (in
10% of the cases). As in the previous experiment
the JH+ males started to mate earlier (see adult
age 5 in Fig. 3).

60
50
30 i i
20
10
0

il the-end of the experiment
‘hese males also more likely to mate on 3

~or more consecutive days. Treatm:sfi'ts with JH+

started to mate on day 4 and the JH- only on day
6. Male survival was higher in treatments with
protein (P+).

mIHP+
mIH+P-
@IH-P+
OH-P-

40

30

20

10

Number of matings

5 10 15 20 25 30 35
Adult age (days)

Fig.3-Number of matings per treatment at different adult ages,
when juvenile hormones (JH) is applied and protein (P) is
supplied.

Conclusions

® Male Caribbean fruit fly sexual performance and sexual success is favored by:

= JH application
= Protein supply
= Interaction of JH and food supply

® JH application causes earlier male Caribbean fruit fly maturation
® Protein supply increases male Caribbean fruit fly longevity
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A Modified “easy trap” Could Be a Good “Bait Station” against Fruit Flies.

J.P. Ros?; J.Olivero; E.Wong;A.L. Marquez; J.R. Rubio y E. Castillo
1. Ministerio de Educacion y Ciencia. Inst. Nal. Investigaciones Agrarias.
Ctera Coruiia Km. 7 28040 Madrid.
INTRODUCTION
Recently a new trap “easy trap” was launched into the fruit flies market. Easy trap showed a good performance when it was tested against PMT and
Tephri traps all baited with Nulure or synthetic attractants.
The way of “bait stations” to control fruit flies is being introduced nowadays. Its efficiency will depend on the amount of flies that it can kill versus
the number of beneficial insects killed.
Easy trap can be transformed into a “bait station” by discarding the clear half and replacing it with a yellow one. The effect is a yellow rectangular
box with two holes and a hanger.
The position and size of the holes in the above trap have acted as a good mechanism for dispersion when baiting synthetic attractants (AA,TMA,PT)
or Nulure. This aspect can be useful when painting the whole surface of the trap with a sugar base syrup plus Methomil. The flies will be attracted
by the synthetic attractants inside the trap. They land on the syrup-coated surface, they eat it and die.

MATERIAL and METHODS

The first tests with this “easy bait station” were run in conjunction with the Standard research protocol 2004 of RCP of IAEA “develop of improved
attractant Systems for Trapping and Sterility assessment” from 11 Sep to 26 Oct 2004 in a mango orchard located in Malaga in southern Spain

In order to count the died insects the “Bait Station” is completed by mounting a 30 cm. diameter white funnel at a distance of 10 cm. from it lower
part. At the funnel exit a vial of approximate size with water is mounted to collect its.

Three blocks (replicates) of 10/11 treatments each. Twice a week the traps were checked and rotated one position. Two period were considered
Sep/Oct with high temperature and high medfly population and Oct/Nov with cold temperature and low population.

RESULTS o e :
The results have been positives. The “easy bait station” have killed approximately so much flies like the best treatment (see
the total captures obtained by each treatment in the down table). The evolution of the number of killed flies is compared with
the captured ones by the other treatments (left part)

TRAP ATTRACTANT RETENTION WARM TEMP  COLD TEMP TOTAL

TEPHRI TMA+AA DDVP 292 374 657

PMT NULURE/B LIQUID 629 217 816

EASY TMA+AA DELTAMETRIN 409 492 853

EASY Bait St. TMA+AA SUGAR+METHOMIL 508 351 859

EASY NULURE/B LIQUID 597 326 866

Total number of captures
800
700
600
500

easy TEPHRI eas) easy PMT
AA+TMASugar+Metho AA+TMADDVP AA+TMADeltametrin Nulure + Borax Nulure+ Borax

Easy “Bait Station” have demonstrated a very good efficiency attracting and killing medflies. It could be a good tool to control fruit flies but we must develop other insecticides
compatibles with IPM and organics fruit productions. In our mango orchard this “bait station” have not killed other insects except black flies. It will be necessary to study the
incidence of this Lure & Kill method on the beneficial insects of the different ecosystems where fruit trees growth. A roof it would necessary to protect the coated surface of the rain.



Bi"oc.hemi(:al. Genetic Studies on Gehotype Strains bf Med-ﬂy

“Ceratitis capitata ( Wied. )

NX. S. Sa_braha ; A. M. _E.I—Minsha\-\fyb and A. L. A\-_\-'adc

Alex. Univ.

Four genotypes of Med-fly, i.e. two laboratory strains (dark and yellow
pupae), genetic sexing line (G.S.)and wild strain were examined biochemically
in larvae, pupae and adult stages.

Isozymes of Alkaline phosphatase, Polyphenol oxidase and Esterase
enzymes were chosen for their controlling of physiological reaction. The labo-
ratory studies of the Med-fly genotypes exhibited variations in the strains as
well as (G.S.) line according to the biological characters [1],[2].

The results of isoenzymes were genetically different from one genotype to
another and from one stage to others. These results appear to be consistent
over polymorphic loci effect . The functional genes of alkaline phosphatase
isoenzymes of larvae were higher in band numbers and active than in pupae
and adult extractions in all materials. No variations were found between the
adult males and famales of all materials except the males of genetic sexing
line which were more active. Fig.(1).

Concerning the isoestrases, the genes controlling the activity of isozymes
were different from strain to another according to the stages of development.
The isoestrases band numbers were low in larvae, but high numbers were
found in adult male of genetic sexing line and female of yellow pupae. Fig.(2).

The results of this work were supported by Sabrah et. al.(1995) who
studied the genic polymorphism and ontogenic variation of esterase isoen-
zymes in Med-fly collected from different geographical zones in Egypt [3].

Electrophoresis and spectrophotometer enzymatic analysis of polyphenol
oxidase indicated that the larval stage was more active than the other stages.
In addition,the larval polyphenol oxidase activity of yellow pupae strain and
(G.S.) line were more active than the others Figs.(3 and4).

Fig.(1): Electrophoretic patterns of Alkaline
phosphatase isozymes e d from
larvae, pupae, and adult individuals of
Med-fly.
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Perspectives on fruitfly expansion: a lesson from a global invader Ceratitis capitata
A.R. Malacrida?, M. Bonizzoni?, L.M. Gomulski', C.R. Guglielmino2 and G. Gasperi'

1Dept. of Animal Biology, University of Pavia, Piazza Botta 9, 1-27100 Pavia, Italy; 2Dept. of Genetics and Microbiology, University of Pavia, Italy

Fruitflies are present worldwide, although the major pests such
as species of the genera Ceratitis, Bactrocera, Anastrepha
and Rhagoletis, each have a limited natural distribution.
Mankind has played an important part in altering the natural
distribution of some of the more polyphagous species, as well
as certain oligophagous species. However, the question
remains why only a few species have become or are
becoming major pests.

Ceratitis Afro-tropical regions

Bactrocera Oriental and Australian regions

‘ Anastrepha South and Central America and the West Indies ‘

Rhagoletis Americas, Europe and temperate Asia

Life history traits as predictors of biological invaders?

It has been suggested that the r-K gradient could be used as a
predictor of the potential invasive capacity of a species

(Malacrida et al, 1996 Heredity 76: 592-602; Duyck et al, 2004).

@
colonization of new habitats and

r-strategy traits: rapid population growth
Ceratitis spp.

adapted for competition in saturated
K-strategy traits: habitats

K Bactrocera spp.

Species further along the r-K gradient, such as B. dorsalis,
have invaded over r-selected species, never the reverse.

The medfly as a global invader

The medfly is highly polyphagous, very adaptable and has a
high reproductive potential. Being an opportunistic species, the
medfly took advantage of the new habitats that became
accessible through the increased global trade in tropical fruits
during the 19t century.

A global invader at home: South-East Africa

Establishing a fine scale map of the genetic variability of the
medfly revealed that the amount of genetic variation is not
homogeneously distributed throughout the species range.

All the independent markers were coherent in revealing a vast
reservoir of polymorphism in East African populations, which
have the attributes of ancestral populations.

This high genetic variability may reflect the genetic plasticity of
the medfly.

This genetic variability will be subjected to, and in turn
influence, the response to evolutionary processes such as
gene flow, genetic drift and selective pressure.

The medfly has a genome size of 540 Mb, three-fold greater
than that of Drosophila melanogaster, suggesting that the
genome may be rich in repetitive DNA including transposable
elements (TEs). Indeed, the genome has been shown to
contain a rich assortment of Class | and |l TEs (Gomulski et
al, 2004, Insect Biochemistry and Molecular Biology 34:
139-148).

That potentially active TEs are present in the genome of
African medflies has been deduced by their ability to induce
hybrid dysgenesis phenomena and other genetic instabilities
(Torti et al, 1994, Journal of Heredity 85: 92-99).

The reservoir of variability together with the mutations arising
from TE remobilisation may contribute to the genetic plasticity
of the medfly increasing its ability to colonise and survive in
new habitats.

Medfly population genetics: an indirect approach to
dispersal.

The loss of variability in the derived populations reflects their
demographic history.

The geographic distributidh of the medfly
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The high estimates of gene flow, Nm, between populations
reflect their recent common ancestry

Secondary colonisation events and outbreaks

Do fruitfly infestations represent outbreaks or established
populations?

Most studies have focused on restricted areas in California,
Florida and Australia to characterise the demography of
invasions and to identify the source of invading individuals.
These studies relied on a combination of shared allele,
phylogenetic, assignment and Bayesian analyses applied to
highly polymorphic markers such as SSRs or mitochondrial
DNA sequence variation to determine the origin of genotypes.

California: a case study

The first reported appearance of the medfly in California
occurred in 1975 and medfly infestations have been reported in
various localities throughout California since 1980.

The sporadic detection of medfly in California may be the result
of new infestations originating from endemic populations such
as Hawaii or Latin America or the reappearence of an endemic
population with a density below sustainable levels.

Bonizzoni et al, (2001, Molecular Ecology 10: 2515-2524)
suggested that some of the flies captured in California are
derived from independent invasion events. Furthermore,
analyses of specimens from the Los Angeles Basin supported
the hypothesis that an endemic population, probably derived
from Guatemala, has been established. Meixner et al, (2002)
using SSRs and mtDNA also found evidence of multiple
introductions into California, perhaps overlaying localised
persistent medfly populations.

Is medfly invasion genetics a paradigm for other fruitflies?
The data indicate that different life-history strategies not only
influence the invasive potential of species but also the way they
interact with each other and with other non-tephritid pest
species.

This will make it difficult to predict the potential economic risks
associated with each species.

The mass of knowledge acquired on medfly population genetics
and colonisation processes may prove to be untypical of
tephritids in general given the medfly’s cosmopolitan distribution
and broad host range are probably exceptions in the Tephritid
family.

However, studies of the invasive processes of these other
tephritid species are quickly gaining momentum, thanks partly to
the application of the techniques and analytical methods
perfected for the medfly.

These studies will almost certainly provide alternative and
contrasting examples of bioinvasion processes.



Comparison of sodium citrate with defibrination for iaeacn-
the processing of blood for tsetse mass rearing "
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L. . . Traditional blood collection procedures for tsetse diet employed either defibrination or heparin anti-
Toxicity test of sodium citrate coagulant. Heparin is expensive and thermolabile, and defibrination is time consuming, requires special
equipment, trained personnel and results in additional bacterial contamination of the blood.

25
o Previous work indicated that citrate might be mildly toxic, but the results were inconclusive. We therefore
E 20 - decided to revisit citrate as an anti-coagulant. Other anti-coagulants, such as EDTA and polyphosphate,
g \Q__ _ Cont had already been shown to be toxic to tsetse at anti-coagulant concentrations.
o 15 4
4 —0.02M Various experimental bioassays comparing the use of sodium citrated bovine blood to defibrinated bovine
£ 10 0.04M blood were performed in order to reach an alternative anticoagulant procedure.
g 0.08M
©
E 5 1 For the blood collection special care was taken to rule out biological bias by
< using the same donor animal for both citrated and defibrinated collections.
0 1 1 1 Contamination was avoided by sterile collection from the jugular vein. As the
0 5 10 15 20 Veterinary University, Vienna, owns these animals their medical history is
Days recorded and could be inspected prior to collection in order to rule out any
recent antibiotic treatments which could influence the results of the experiment.
Both blood treatments were transported under refrigeration, irradiated in a
Test of sodium citrate as an anti_coagulant for tsetse feeding Gammacell 220 cobalt-60 irradiator with 1 kGy, stored at -20°C and
bacteriologically tested (nutrient agar plate test). All flies were kept under
Pupal production per cage (64 females / 16 males per cage) standard condition of temperature (24.5 + 0.5°C) and relative humidity (75 +
5%).
n mean variance F df p
0.02M citrate 4 12275 322.25 0.286 1,6 0.61 An initial acute toxicity test showed no significant toxicity at 0.02 or 0.04M
Defibrinated blood 4 12975 364.25 citrate. 0.08 M citrate proved to be significantly toxic.
Pupal size For the bioassays flies from the Glossina pallidipes colony Uganda strain,
Entomology Unit, Seibersdorf, were used. Two tests were conducted, the first
A B C D E TOTAL  Average size experiment lasting for 37 days (20 flies per cage) and the second 93 days (80
002M 35 200 188 39 ) 291 248 flies per cage). In e_ac_h test, the _flies were divided into 2 groups of 4_ cages. One
Control 61 237 189 30 2 519 236 group received defibrinated bovine blood and the other group received citrated

bovine blood (0.02M final concentration). Survival, mortality and fecundity rates
of the flies and pupal size category and weight were recorded for both groups
and were analyzed and compared.

CONCLUSIONS:

*An acute toxicity test indicated that tsetse flies can tolerate sodium citrate concentrations up to 0.04M.

*As 0.01M citrate is anticoagulant and the tsetse can tolerate a wide range of concentrations, an initial target concentration of 0.015M citrate can be used for blood
collection, so that with variable collection volumes the final concentration will remain between 0.01 and 0.02M.

*There was no significant difference between citration and defibrination for survival, mortality and fecundity and that the pupal size category and weight for the citrated
group had slightly better results than the defibrinated group.

*The use of citrate as an anticoagulant for the large-scale collection of blood was tested in trials at 2 different slaughterhouses. Collection using citrate is quicker and
cleaner than using defibrination.

E-mail address of main author:anneroseyy@hotmail.com



Anastrepha ludens (Diptera:Tephritidae)
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THE GENETICS OF COLOUR-EYED MUTANTS OF THE FRUIT FLY

WILD TYPE FLY Red-eyes inheritance pattern Violet-eyes inheritance pattern
Q 3 3 Q
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Present status of the Old World Screw worm Chrysomya bezziana Diptera:

Calliphoridae)

in the Middle Region of Saudi Arabia.

Alahmed, A. M. and Kheir, S. M.

Plant Protection Dept., College of Food and Agric. Sciences, King Saud University, P.O. Box 2460, Riyadh 11451, Saudi Arabia.

Abstract:

During the period Oct. 2001-Jun 2003, a survey for larval myiasis in
sheep due to Chrysomya bezziana was carried out in Riyadh Region.
3712 sheep were examined, and only 73 (2%) were found infested
with C. bezziana larvae. Among these infested sheep, 44 (60%) were
young (less than 6 months old) and 29 (40%) were adults; 48 (66%)
were females and 25 (34%) were males; and the overall mortality
rate was 0.5%. The infestation rates with C. bezziana larvae were
highest during Mar-May (2.6%) and Sept-Nov. (2.7%), when the
temperature and humidity are optimum; while during the dry hot
summer and cold winter seasons the infestation rates were very low
(0.7% and 0.2% respectively). The seasonal activity of C. bezziana
adults were also investigated during the same period using sticky
traps baited with Swormlure-4. The baited traps were used twice a
month, and only 19 adult flies were caught during the worm seasons,
but no flies were caught during summer or winter. From these results
it is clear that C. bezziana is not of great economic importance in the
Middle Region of Saudi Arabia, because of the long dry hot summer
which is unfavorable for larval development and adult survival.
Further studies on the biology, distribution and economic importance
of C. bezziana and other fly causing myiasis in Saudi Arabia

are required.

Introduction:

Saudi Arabia lies in the southwestern part of Asia, with an area of
2000000 km 2. Most of the country is an extremely arid area, except
for some coastal zones. The weather is very hot during summer
(May-Aug) and very cold during winter (Nov.-Feb.). The active
rainy season falls between Dec. and March, with an annual rainfall
of 100-500 mm. Chrysomya bezziana has been reported in many
Gulf Countries such as Bahrain, Qatar, United Arab Emirates,
Kuwait, Oman, Iraq and Iran (cited in Alahmed, 2002). In Saudi
Arabia, Ansari and Oertley (1982) reported a single case of myiasis
due to C. bezziana in a 14 years old female. Recently, Alahmed
(2002) reported for the first time in Saudi Arabia 12 cases of myiasis
due to C. bezziana in sheep.

Myiasis incidence and distribution in Saudi Arabia:

During a recent survey for larval myiasis which was conducted
during the period Oct. 2001 to Sept. 2002, in the Middle Region of
Saudi Arabia, 3712 sheep were examined and only 73 (2%) were
found infested with different dipterous larvae (Alahmed, 2002). Out
of the 115 larvae recovered, 100 (87%) were C. bezziana, 10 (8.7%)
Chrysomya albiceps and 5 (4.3%) Wohlfahrtia nuba. Among the 73
infested sheep, 44 (60%) were young (less than 6 month) and 29
(40%) were adult; 48 (66%) were females and 25 (34%) were males
and 19 (0.5%) died of myiasis. Alahmed (2004) also showed that
myiasis prevalence rates were high during the worm seasons (Oct-
Nov. and Mar-May), where the incidences were 2.7% and 2.6%
respectively (Fig.1); and low during the dry hot summer (0.7%) and
cold winter (0.2%). The prevalence and mortality rates of myiasis
due to C. bezziana larvae, were higher in the north of Riyadh city
than in the south (tablel). In Al Haeir, which is the only site in the
south of Riyadh city, only 5 cases of myiasis were reported, while in
Al Ammariya, Al Waseel and Al Dirriyah (north of Riyadh city) 26
(2.1%), 25 (2.2%) and 17 (2.1%) cases of myiasis were reported
respectively. This might be due to the better methods of animal
husbandry adopted in Al Haeir south of Riyadh city. The seasonal
activity of adult C. bezziana was also investigated in the Middle
Region using sticky traps baited with swormlure-4, and during the
two year study period, only 19 C. bezziana adults were attracted in
worm season (Mar-May and Sep-Nov) and no flies in summer or
winter months (Alahmed et al, 2004).

Conclusion:

From these results, it is clear that myiasis caused by C. bezziana
larvae is not of great economic importance in the Middle Region of
Saudi Arabia, because of the very long dry hot summer and very
cold winter seasons which are unfavorable for larval development
and adult survival. Further

studies on the biology, distribution and economic importance of C.
bezziana and other fly causing myiasis in Saudi Arabia are required.

Mon thiy incidence of larval myissis in sheep in Riyadh Region.
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Fig. 1 Monthly incidence of larval myiasis in sheep in Riyadh Region.

Table 1 Prevelence and mortality rates of larval myiasis in sheep in the
Middle Region of Saudi Arabia

site Animals | Animals | % Prevalence | Animals | % Mortality

examined | infested rate died rate
El Ammariya 1217 26 2.1 6 0.5
El Waseel 1063 25 2.4 0.6
El Dirriyah 814 17 2.1 5 0.6
El Haier 618 5 0.8 2 03
Total 3712 73 2 19 0.5
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Influence of Sterilisation on Sound Production in the
Tsetse Fly, Glossina pallidipes
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nitrogen.

For applying the Sterile Insect Technique (SIT), large numbers of male tsetse flies are reared and sterilised by irradiation, either in air or in

Irradiation in nitrogen atmosphere is supposed to cause minor somatic damage to the flies than irradiation in air. The influence of both
methods of sterilisation on the sound production was investigated in the tsetse fly, Glossina pallidipes.

As sounds play an important role in communication and physiological activities of feeding, mating and larviposition, a detailed description of
spontaneous calls produced by male G. pallidipes is presented in this study.

Measuring technique \

Recordings of sound activity and measurements of sound pressure
level were carried out under laboratory conditions in an anechoic
room providing low levels of sound reflection and a reduced noise
level. A total of 3037 sounds were recorded and analysed.

Acoustic characteristics \

The tsetse fly call is composed of single sounds of variable duration
occurring at unequal intervals, occasionally separated by flight and
usually without apparent pattern.

6.

The powerspectrum reveals that the

& 70 J 2'34(}
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(1) at about 420 Hz and many 3 ‘UH\ |‘ l ‘\\ i
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manuscript.

| Individual differences

Songs of different individuals are
determined by different frequency
patterns, resulting in an intra-
individual stereo-typy and an
inter-individual variation.

Frequency (kHz)

Duration (s)

\ Sound duration

The length of the signals varies widely from 0.03 to 31.47 s.

A Mann Whitney U-test reveals that the
median sound duration is influenced by
sterilisation in two ways: flies irradiated
in nitrogen sing longer than fertile flies (p
< 0.001), contrary to flies sterilised in air
which tend to have shorter songs than
non-treated males.

Sound duration
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Jana Bolldorf, Department of Evolutionary Biology, University of Vienna, Austria

\ Ground frequency

A significant influence of irradiation on the
ground frequency is confirmed by one-
way ANOVA. Sounds of flies sterilised in
nitrogen tend to have a lower frequency
than signals of flies sterilised in air. Fertile
flies sing higher than both groups of
sterilised males.

Sound pressure level
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Sounds of fertle males have a
significantly higher amplitude than calls of
both groups of sterile flies (one-way
ANOVA, p<0.001). Flies sterilised in
nitrogen tend to sing louder than flies
sterilised in air.

\ Acoustic quality control

Quality control methods are essential to ensure the production of
sterilised male tsetse flies of high quality and sexual competitiveness.
Tests and standards to evaluate the fithess of flies by measuring
certain acoustic parameters are currently being developed.

Conclusions and perspectives

The results of this study confirm that sterilisation has a measurable influence on the temporal pattern, ground frequency and

amplitude of the sounds emitted by male Glossina pallidipes.

Whether these differences in the acoustic characteristics have an effect on the quality and fitness of the flies, needs to be
investigated regarding the behavioural context under natural conditions.

Further investigations on the underlying mechanisms of sound production are necessary with the aim to improve the Sterile

Insect Technique and to realise an efficient acoustic quality control.




® POST-EMERGENCE HANDLING PROCEDURE FOR PROGRAMS
iSCAMEN WHICH RELEASED WITHOUT CHILL TREATMENT

Authors: Gabriela Bonpland” - Sergio Oueyt” - Oscar De Longo"
“ISCAMEN: Institute of Sanity and Agricultural Quality of Mendoza Argentina

MENDOZA’S MEDFLY PROGRAM (ARGENTINA)

Our release system is achieved by bags without chill treatment. The current procedure‘s
handling consist on releasing our sterile flies 12 to 24 Hs. after the emergence. In that way,
these flies cannot survive more than 48 hs without suffering decreased signs in their final
quality. (D&R -Bioplant KM 8). Keeping in mind that the best age of mating activity is from
5th - 7th day starting from their emergency, it’s supposed that there should be taking place a’
certain loss' not quantified.

So, we canimprove our procedures increasing significantly the shelf-life of the bagged flies,
with the consequent delayed moment for their releasing in field.

The change consists on keeping the routine until the emergence at 25°C-65% Hr. in the
package room, approximately at 70% of the total emergence, the bags are placed in other
room at 17 °C, for 4 days until reaching the released date, keeping in that way the initial
quality.

IRRADIATION KEEP FOR 48 HS. NEW PERIOD

+t—>

RELEASE DATE 4 DAYS NEW RELEASE DATE
FIELD OPERATION CONTROL TREATMENT

60 - 70%

i o
EMERGENCE MOVING FOR THE COLD ROOM (16 - 17 °C)

WHY 4TH DAY?

Because:
Is the period during which the flies keep their original quality.

l . It was carried out seven replications for testing 5 bags for Control in the
| 5 b

former release day and 3 bags for each of the 5 following tested days. Each
11 bag contained between 30 - 40 cc. Pupaes, that means it had been tested
1 about 279.000 pupaes. In both parameters, % emergence and % fliers.

Significant differences it have not been found in the results, among days
from 1st to the 5th after the emergence inside the bags, with ANOVA (a=0.05)
in the seven times we an the test. Could that new procedure affect the optimal
time of mating?.

It was confirmed that it’s effectively delayed from 6th to 8th day after 1 Day 2 Day 3 Day 4 Day 5 Day
emergence from the current one.

N % Emerg. Treat. [ % Flyers Treat.
With the new methodology, it is got: —~— % Emerg. Control --X-- % Flyers Control
Approach the released time with the optimal mating time.
Keep the quality of the insects unaffected for releasing in the field.
Employ an easy and cheap equipment.

ISCAMEN: Boulogne Sur Mer 3050 - CP 5.500 - Mendoza, Argentina-
Tel./fax:(0261) 4299015 / 4299013 / 4295450 / 4258741 | 4297315. E-mail:iscamen@iscamen.com.ar Http://www.iscamen.com.ar



Organization and Expression of a Cluster of
Female-Specific Genes in the Australian
Sheep Blowfly, Lucilia cuprina
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Introduction

The sheep blowfly, Lucilia cuprina, is a dipteran (fly) insect belonging to the family Calliphoridae that
is a significant pest of the sheep industry in New Zealand and Australia. The female blowfly causes
economic damage by laying eggs on living sheep that hatch and parasitize the sheep. While tradition-
ally the sheep growing industry depends on chemical insecticides to control the blowfly, occurrence of
resistance to the insecticides and regulatory demand for lower insecticide residues in the products
(meat and wool) have led to the search for biological methods of controlling the blowfly. Research in
our laboratory aims to develop novel genetic control strategies for the blowfly by using our understand-

Expression Analysis of the yp gene cluster by Northern Blotting

Total RNA was isolated from the various stages of the Lucilia life cycle and analysed
by Northern blotting for the presence of the yolk protein RNA. A 679 nucleotide probe
(Xbal-Stul restriction fragment from the 5’-most complete yp gene in the clone) corre-
sponding approximately to the exon 3 of the yp mRNA was used to monitor the expres-
sion of all of the genes in the cluster. ( The probe has about 95% sequence identity to all
the complete yp genes and thus should cross-hybridize to all yp mRNAs).

ing of the molecular biology of the blowfly to create a genetic sexing strain that can be used for a male-
only sterile insect release program. Here we present preliminary data on the analysis of the sequence
and female specific expression pattern of a Lucilia yolk protein gene cluster.

Life cycle of Lucilia cuprina A tetracycline-repressible female-
Ref: http://www.dpi.qld.gov.au/sheep/10041.htm] S pe C lﬁC Ie th a I ge netic S ys te m
Ref: Heinrich, J.C. and Scott, M.J. (2000) Proc Natl Acad Sci USA 97: 8229-8232.
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gene hid.

TATA
o — =
\[H Female fat body

Sequence Analysis of a Cluster of Lucilia Yolk Protein Genes

A 14.2 kb genomic DNA clone containing a cluster of yolk protein (yp) genes was
sequenced by a combination of shotgun sequencing and primer walking strategies.
The clone contains three complete yp genes; the 3’ end of another yp gene is present
at the 5’ end of the clone. The clone also contains fragments of a Lu-P7 DNA
transposable element and a novel retrotransposable element.

yp yp yp yp
> —> —> —>
|
Probe

Lu-P1 fragment RT element

..... 1.3 kb yp signal

r‘_ — __] loading control

E L1 L2 L3 P M- F- M+ F+
Key

Embryo (E); Larval instars (L1, L2, L3); Pupa (P); Adult male (M) or female (F) unfed (-) or fed
with protein cookie (+) post-emergence.

It was observed that the yp genes were expressed only in females that had received a

protein meal. This demonstrates that the yp genes are female-specific in their expres-
sion and that their regulatory elements would be useful in driving transgenes in a female
specific manner in Lucilia.

Sheep Blowfly Genome Project

The Sheep Blowfly Genome Project has been funded by Australian Wool Innovation
(AWI) in collaboration with Phil Batterham and University of Melbourne.
The aims of the project are to:

1. Sequence embryonic and larval cDNAs

2. Construct, fingerprint and array a BAC genomic library

3. Improve methods for Lucilia transgenesis

4. Develop methods for controlling gene expression

5. Use RNAI to determine the function of some genes in development and host re-
sponse.

* A.S. is supported by a postdoctoral fellowship from the Massey University ( Centre
for Functional Genomics).
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Introduction:
The Old World Screwworm fly (chrysomya bezziana) is an external parasite infesting
a wide variety of wild and domestic animals and man. Its distribution includes tropical,
subtropical regions of Africa, south- east Asia, west Asia (such as I.R. of Iran,
Iraq,...). Both the threat to human and animal health and the economic costs
associated with the control of c. bezziana are considerable. In nature, screwworm fly
larvae can only survive and mature on fresh, healthy tissue, usually a wound sit. The
wound becomes larger and deeper through the lacerating action of larva mouth
hooks and successive fly strikes. To reproduce similar growing conditions in the
laboratory was a challenge. For the first time OWS fly was recorded in south west of
I.R. of Iran (Mahshahr city in Khuzestan province) in May 1995 formally. Since then
the fly has infected some of farms in South West and South of the country. This
paper describes the successful establishment, maintenance and mass rearing of an
OWS fly colony in the laboratory and offers some information about the distribution of
it in the country briefly.
Materials and Methods :
Some of larvae were collected from some of the farms of the mentioned areas. The
samples were transferred from three provinces to the laboratory in Nuclear Research
Center for Agriculture and Medicine (in Tehran province). All of the collected
specimens were larvae (from the first stage to third stage) and they were usually
colleted some sheep and goat’s wounds (more than the other livestock). Of course
the other larvae were collected too, for example: Chrysomya megacephala (less
number — in comparison with Chrysomya bezzianna).
Transferring and Setting Samples:
After collecting Samples, dishes containing larvae and straw transferred by airplane
from the mentioned regions to Tehran province where laboratory of Animal
Production and Health Section of NRCAM is located. The distance between Tehran
province and the mentioned areas is about 1000-1200 km. It was made suitable
condition for rearing of the collected OWS and also making live cycle of OWS in the
laboratory two times: 1 —May 2003 to June 2003 (First Effort), 2-January 2004 to now
(Second Effort).In the first inspection, it was appeared that all of the larvae developed
to pupae during 3-5 days. The pupae were separated from straw by sieving. All of
the pupa were divided by some groups and put in some cages. The cages were

transferred to incubator instrument. .
Larvae Collecting — Table 1:

A- First Effort
1. Temperature of the Regions: 35-40°°
2. Humidity of the Regions: 65-80%

B- Second Effort
1.Temperature of the Regions: 18-28°¢
2. Humidity of the Regions: 55-65%

3. Kind of Livestock: more goat
4.Wounds Location for Sampling: Flanks,
Underbelly and Ear

5. Number of the Collected Larvae: 83 (in
3rd larval Stage)

6. Collection Time: During 5 days

7. Collection Month: May 2003

8. Collecting Method: After dropping from
the wound, larvae were taken from soil and
were put in the dishes containing straw or

3.Kind of Livestock: more Sheep

4. Wounds Location for Sampling: Flanks
5. Number of the Collected Larvae: 180 (in
3rd larval stage)

6. Collection Time: During 7 days

7. Collection Month: January 2004

8. Collecting Method: After dropping from
the wound, larvae were taken from soil and
were put in the dishes containing straw or
soft sawdust.

Note :

LRM containing: Whole Dried Blood, Skim Milk powder, Water Lock powder, Egg Yolk
powder Also using cattle fresh blood with EDTA and formalin (fixed quantities of them) for
adding to the diet

B- Second Effort

1-Temperature of the Incubator Instrument: 28°¢ 2-Humidity of the Incubator Instrument: 65-
75% 3-Number of Developed Larvae to pupae: 180 4-Number of Developed pupae to Flies:
165 5-Rearing and Feeding Time: About 13 months 6-Diet:

A- For the Flies:

Lean Minced Beef Meat-always (almost), or LRM-seldom (it was very little available)

b- Water, sugar and water Note 1:This is same as the First Effort.

Note 2: The information No.1 and 2 are the relation to rearing the flies, but for the larvae:
1-Temperature of the Incubator Instrument: 33oc 2-Humidity of the Incubator Instrument: 65-
75% 3-Diet: Lean Minced Beef Meat-always (almost), or LRM-seldom (it was very little
available) Note 3: In addition to use the incubator instrument for rearing the flies, when the
number of the pupae and flies were increased, it was used a room of the flies separately
(with the same condition).

There are some equipments in the rearing room:

a- moist maker, b- vacuum and pressure system, c-cooling and heating system,

d-Lighting system, e-racks for the flies cages. The area of the room is 12 square meter.
Results and Conclusions:

A-In the First Effort:

1-In spite of the different activities in order to show a live cycle of OWS fly completely and to
see larval, pupal and maturity stages, but no laying was seen in the laboratory. In the sentinel
animals was not seen laying in the wounds of them too.

Therefore the first effort in order to establish a laboratory colony of OWS failed. The test of
sentinel animal was unsuccessful too.

2-In the Second Effort:

In this effort the laying was seen because the mating was seen males and females very good
and very much. Therefore, at the first time in I.R. of Iran a live cycle of OWS fly was produced
in the laboratory completely (from the egg to matured fly). The number of the produced pupae
were about 85.000 and the number of the produced flies were approximately 72.000 in more
than 150 ovipositions during about 1 year.

Also, after the different evaluations in some of infected farms in the most important the infected
provinces, it can be explained briefly:

The most affected cases were in farms Mahshahr, Shadegan and Shoush(the region in
Khouzestan province), farms of Daier, Genaveh, Dashtestan, Boushehr, Kangan,
Ahram,Tangestan and Deilam (the region in Boushehr province) and farms of Minab (the
region in Hormozgan province) in comparison with the other regions.

The most infected livestock consisted of cattle, sheep, lamb, goat and calf (in Boushehr
province), sheep, goat, calf and kid (in Hormozgan province) and sheep and cattle (in
Khouzestan province).

There was the myiasis in the different parts of livestock body as fat, foot, anus, vagina, flanks,
underbelly, lip, umbilicus, vulva, gum, tail, ear, hoof, interior maxilla.

Table 2 : OWS Positive Cases in I.R. of Iran

(April 2002- May 2003) Table 3: Percentage of Affected Cases

Province Region Kind of Animal Affected
Animals
Average%
Boushehr | Dashtest Sheep,cattle,lamb,goat 4.5
an
Boushehr goat 11
Ahram lamb 14
Deilam Cattle 50
Daier goat,calf 58
Genaveh Sheep,lamb,goat 18
Hormozgan| Minab Sheep,goat,calf,kid 27

Table 4: Percentage of Affected Animals Average (in the Different

Farms) (September 2003 — December 2003)
Region Kind of Affected The Infected
Province Animal Animals% | Parts of Body
Boushehr Genveh Lamb 11.4 fat-foot-
umbilicus
Kid 52.5 Anus-hoof
Sheep 35 hoof-ear-
vulva
Goat 56 hoof- tail
Deilam Goat ? hoof
Dashtestan Lamb fat
Goat fat

Table 5: Percentage of Affected Animals Average (in the different

farms) (October 2004- January 2005)

Region Kind of Animal Affected
Province Animals%
Khuzestan Shadegan Sheep 8
Cattle 16.5

Table 6: Percentage of Affected Animals Averaage (in the
different farms) (May 2004- October 2004)

Province

Region

Kind of Animal

Affected Animals

Khuzestan

Shoush

Sheep

12.6

Note: The most infections of OWS in Khuzestan province was the following
regions in March 2004-January 2005:
Shadegan and Mahshahr, 2- Shonsh, 3-Dezfuls, 4-Ahvaz, 5- Ramhormoz, 6-

Dashte — Azadegan, 7- Baghe- Malek




Myasis for Cochliomyia hominivorax: Development and
evaluation of an adult suppression system.
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Results
Preparation of the territory to evaluate the New World
Screwworm (NWS) Adult Suppression System.

Figure 1 shows the division of the totality of the Isla de la
Juventud in Regions and Zones as well as the situation of
Identification Laboratories of the parasite.

Fig. 1 Geographical Division of the Isla de La Juventud,
Cuba for Regions and Zones.
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Animal inspection

December 2000 (month 0) was the month taken as starting
point for the development and evaluation of the NWS adult
suppression system, sites were selected where major
presentation of myasis cases they were reported, these
places were visited daily and the rest of the sites at least
twice week. In the Figure 2 it is observed as the animal
inspection was kept during the evaluation time without
significant differences existed throughout 2001 and 2002.
According to the Livestock Census, a total of 59046 animals
are susceptible to be infested by NWS, these were visited
several times in the week and the month for the Field
Technicians from the Instituto de Medicina Veterinaria from
Cuba.

Fig. 2. Inspection of Animals
December 2000 to December 2002
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Treatment of wounds

Similarly in Figure 3 it express the behavior of the wounds
treated with coumaphos 5% (organophorous compound)
without significant differences in the time, slight increases in
the parturition time exist where the navel of newborn and the
vulva are very attractive wounds.

Figure 4 shows the different types of wounds, the most
frequent are: Navel 24,81 %, Wired 23.83 %, Bitten 16.47 %,
Vulva pos-parturition 11.01 % and Earring with the 8.72 %.
Fig. 3 Treatment of Wounds
December 2000 - December 2002
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Fig. 4 Cases of NWS for Type of Wound
December 2000 - December 2002
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Mass Trapping of NWS.

Figure 5 shows the capture
levels where we see two big
peaks that correspond to the
population dynamic of the
parasite, an aspect of extreme
importance constitutes the fact
that 88 % of the captured
adults were young females of
C. hominivorax. (Nulliparous
females)

Fig. 5 ADULT CAPTURE
February 2001 — December 2002
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Report of cases and behavior of the Suppression.

Figure 6 shows the two most affected species by NWS, the
Bovine with 59,78 % and the Porcine with 31,05 % although,
incidence exist in the other susceptible species.

The cases reported by this parasite were diminishing in the
time, existing significant differences as of the 6 months and
between the first and second year of application of the
system (Figure 7). The abrupt variations in the behavior is for
climatic factors that of course they influence in the seasonal
dynamic of the parasite.

Fig. 6 Species affected for NWS
December 2000- December 2002
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Fig. 7 NWS Cases
December 2000 - December 2002
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Figure 8 shows the behavior of the suppression where a
tendency to the increase is observed in the whole period of the
application of the measures of the system, existing significant
differences as of the 6 months with respect to month 0
(December 2000).
Fig. 8 % SUPRESSION
December 2000 - December 2002
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Conclusions

> The division of the territory of the Isla de la Juventud in
regions and zones, the situation of several identification
laboratories, the selection and daily inspection of sites with
greater incidence of NWS cases, as well as the excellent job
of the Field and Laboratory Technicians facilitates the prompt
response for the application of preventative measures in all
the zones with great effectiveness, obtaining to maintain in
the time prompt diagnosis and the inspection and treatment of
wounds in a high number of animals.

» The use of the Vertical Sticky Trap baited with a specific
attractant (swormlure-4) allowed to know the Geographic
Distribution, the Migration Routes and the Sites with the
highest incidence of NWS. There was demonstrated that with
the application of several activities of suppression, the
number of NWS cases diminishes in the time, achieving an
increase in the suppression of the wild population of
Cochliomyia hominivorax (Coq) that becomes more evident
as of the 6 months.

> With these results, the territory selected is in a very
favorable situation for the implementation of a NWS
Eradication Program using the Sterile Insect Technique.



The use of a tote-box type irradiator for
Sterile Insect Technique Applications

I.V. Moise, C.D. Negut, R. Georgescu, M. Cutrubinis
"Horia Hulubei" National Institute of Physics and Nuclear Engineering
Bucharest, Romania

IRASM is a Multipurpose Irradiation Facility (IAEA TC Project ROM
/8/011) with a SVST Co-60/B type irradiator (Fig.1) and several
laboratories: dosimetry, microbiology, chemistry. The three indepen-

dent source racks support the “multipurpose” attribute.
Source guides agri_
and hoist cable

Tote-box |, culture
2%
pharma-
\ ceuticals medical
0, .
. N 42% devices
Pneumatic Source 56%
piston rack
Radiation sources: Co-60 ; Source type: CoS-43HH cultural
Source rack: rectangular; Rack numbers: 3 heritage

Max. source load: 2 MCi; wet storage 2%
Internal dimensions of totes: (48x 48x 88) cm
Maximum load per tote: 120 kg

Uniformity ratio: 1.3 (200 kg/m®)

Operation modes: Batch, Continuous, Stationary

Fig.1. IRASM tote-box irradiator

Dose distribution for 200 kg/m?

-full load
(52 tote-boxes, 9 kCi - right side rack)

Fig.2. Main applications
currently performed at IRASM

Dose distribution in air
52 cycles (empty tote-boxes), 9 kCi - right side rack
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Fig.5 Absorbed dose distribution in air (Gy)
3D-dosimeter array: 5x3x3 (alanine)
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a) 1.12; b) 1.14; ¢) 1.17; Fig.6 Zones with Dmax/Dmin=1.12 (red) and

d) zones excluded for Dmax/Dmin=1.20 Dmax/Dmin=1.14 (green)

Dose distribution for 400 kg/m?®

- partial loaded tote-boxes
52 tote-boxes, 12 kCi - right side rack

Table 1. Dose diagram for dummy
with 400 kg/m®

Zone/Run 1/Run 2/Run 3Mean | ST | CV [Min&Max
~ltote-box Gy DEV | (%) i
1 | 82 [ 83 | 80 [81.67 |1.53 |1.87 Zones
2 | 80 | 80 | 80 |80.00 |0.00[0.00
3 [ 83 | 83 | 83 [83.00 [0.00 0.00 MaxZone
d
ummy | 4 |81 | 81 | 81 [81.00 |0.00 0.00
° 0.4 kg/m
S 5 | 80 | 81 | 81 [80.67 [0.58 0.72
@ 6 | 79 | 78 | 79 [78.67 [0.58 [0.73
iamrm 7 | 82 | 82 | 83 |82.33 0.58 0.70 MaxZone
b 8 | 80 | 81 | 81 [80.67 [0.58 0.72]
ox 9 |75 | 75 | 76 |75.33 |0.58 0.77
10 | 69 | 70 | 72 |70.33 [1.53 [2.17 |[MinZone
500 M | 7 | 71 | 70 [70.67 |0.58 |0.82 [MinZone
12 [ 76 | 76 | 76 |76.00 [0.00 [0.00 |
:
W, 13 [ 70 | 72 | 72 |71.33 [1.15 [1.62 |MinZone
480 240 14 | 71 | 71 | 72 |71.33 [0.58 |0.81 MinZone
18.7 707 Minimum Dose: 70.33 Gy
’ 703 po.o Maximum Dose: 83.00 Gy
80.7 753 81.7 Overall Uncertainty: 0.77 Gy
80.7 ‘ 71.3 81.0 Minimum Detectable Difference: 1.07 Gy
713 o -
82.3 76.0 83.0 Uniformity Dose Ratio: 1.18

Fig.7 Loading pattern and dose distribution (Gy) Uncertainty of the Uniformity Dose Ratio: 0.02

Irradiation Costs

A. 200kg/m3- full load (fig. 4)
Quantity (kg) | 125 | 250 1000

Advantages Disadvantages

Large quantity Special loading

(ErLiJer) s; 120 fgg ggg Good /very pattern (dummy)
o) 200 good uniformity  Difficult dosimetry (d)
) 120 |

B. 400kg/m3- partial load (fig.7)
Quantity (kg) | 120 | 240 | 360 | 480 |
Price (EUR) | 120 [ 200 | 260 | 320 |

C. Turn-table (fig.9)

Quantity (kg) | 200 | 400
Price (EUR) | 50 | 80

Note1: The data from fig.5 indicates that the quantity for 400kg/m3— partial load
could be doubled with the same dose uniformity.

Note2: for 400kg/m3— full load the dose uniformity is worsening and the volumes
that could be used are smaller.

Note3: Prices were calculated taking into account the commercial (actual) value of
the operation hour at IRASM irradiator. The dose distributions presented in fig.3, 5
and 7 are obtained with an irradiation time of 1h 18m (maximum speed of the tote-
box conveyor)

Good uniformity ~ Small quantity

Reducing space
in irradiation room
Electrical wiring

Large quantity
(Dose uniformity
not evaluated)

Sample irradiation «—110——
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_|rradiation table
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T L1z (central rack: k¢ Vi
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Fig.8 Static arrangement for sample irradiation
Dose rate in reference position: (705+£21)Gy/h
(traceable to national standard, 22.03.05)

Transit dose: 1.35Gy

Turntable (project)

source
storage
pool

+——— 0022

tote-box S
conveyor L’BOO’I

Fig.9 Arrangement for turntable
(rough estimation of the dose-rate: 100Gy/h)

Conclusions

* A tote-box irradiator could be used for
SIT, but only with a small quantity of
Co-60 sources.

IRASM can maintain a relative long period
a small amount of Co-60 in one of the side
racks.

* For the production start the best choice
is B — irradiation in partial loaded contain-
ers. It needs a high production volume for
having enough reasons to build a turn-
table

* Turntable will become necessary when
the source activity will be higher than
10kCi in the side racks.
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Bangkok respectively. Before theapplica
approachiincluding releases ofsterflef
fly (Bactrocera dorsalis; OFF) and quava fruit fly
(B.correcta; GFF) infestation levels were 82%and 43%
infested fruit in the mentioned areas, respectively.
Based on data collected in year 2002 from captured
fies in Methyl Eugenol baited Stainertraps it was found
that the OFF : GFF ratio in Ratchaburi Province was 134
and 1:1.5in Pichit Province (figure 1).Therefore DOAE
has resolved to control GFF together with OFF by
integrating SIT with other monitoring and control
methods since year 2003,

YEAR 2002

RATCHABURI PROVINCE

PICHIT PROVINCE

Figure 1 The map of release area at Paktor district, Ratchaburi province and Sak Lak district, Pichit
province and ratio of captured wild maie Bactocera dorsalis and Bactocera correcta in year 2002.
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Boorects pupae Were select with age of 2 days before

emergence and were marked with 20gram fluores-
cent dye powder per lter of pupae. The pupae were
sterilized using 90 Gy and 80 Gy for OFF and GFF,
respectively, using gamma radiation from a o source.
The 400mlofpupaewere dosepackedinnarow

bags and kept in polystyrene containers with ice packs
during shipping to tarqet areas.The percent of sterlty
for OFF in year 2002-2004 was 98.06%, 9937 % 3090%,
respectively and for GFF in years 2003 and 2004 was
99.0%,99.84 %, respectively. The high variability in
pupae production is a result of not being able to
maintain stable conditions throughout the rearing
process. The average production in mango season
was keptin 20 million of B.dorsalis pupa per week.
The percentage of pupae recovery in year 2003and
2004 was very low ., The facility has renewed colony
strain once in two Years in order to assure competi-
tiveness under feld conditions.  fiqure 2,3

Data of steile Bactocera dorsals
forSIT) in Ratchab
Province and. e

of pupae production, % of pupae recovery
amaunt of lance diet and average of millon
pupae per week.

Figure 3 Show quality of OFF pupae at the
Pothumthon prodci ing 2000-2004.

fight abiy in the shipments
aniving atPaktor was variable between shioments.
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Weekly steril pupae%hif)’meﬁts using a

¢ refrigerated truck are conducted and pupae are

delivered directly to sterile adult holding and emer-
gence facilities. Upon arrval at distribution facility the
bags of pupagare taken out of the containerand pupae
are placed in plastic boxes 800 cc /each, with around
32,000 pupae per box. Pupae are incubated for 3-4
days at 26-27 °C room temperature. After emergence
sterile adults are taken to the field for release. Stationary
release sites are uniformly distributed in the release
area using GPS/GIS system. The amount of 3,000
sterile flies per hectare were release during the critcal
months (October to March).

Figure 4 ) The adult holding and emergence facilty in Wang Tob Sai sub~district, Pichit province
b) Weekly transport sterile adult to release sites using air-condition truck.
o Stationary release site.

Surveillance activities

The ratio of sterile males to wild males was
set considering that the aim of the programme is
population suppression and not eradication.

The ratio of GFF:OFF in core area (ie.mango
orchards) of Ratchaburi province was reduced from
34:1in 2002t0.0.7:1 and 0.5in 2003 and 2004, respec-
tively.In Pichit province from 1.5in 2002t 1.1 and
09in 2003 and 2004 respectively as showen inTable 1.

Figure 5 Data in year 2002 before releasing of sterile fly and during integrated area-wide SIT
application in years 2003-2004 in Pichit province.

3) FlyJ trap [ day of wild OFF and GFF

) SV ration year 2003-2004,

Figure 6 Location of the captured flies in georeferenced steiner traps.

Table 1 Ratio of ge cap' wild male
and B. dorsalis year 2002-2004

Mangoes with infestation symptoms were
sampled in the sterile fly release areas during mango

448  season (around March-May) to assess OFF and! GFF

damage. After years of effort, percent of infestation
in Ratchaburi province was reduce to an avearge ess
than 3.6 % in the past five years (2000-2004). The
effort has paid good dividends to a small number of
mango growers. And with two years under the control
programme in Pichit province the percent ofinfestation
fruit has been reduced from 43 %in 2002t0 15 %in
2004 as shown in the Figure 7.

Figure 7 Percent of mangoes infested  Figure 8 Map of Thailand showing location
by the OFF and GFF in 2000-2004, of selected provinces and Bic ratio of each
province.

The growersin pojectarea, Pakthor, Ratchabur
province have been exportin% mango produe
countries that do not require aly free Gertiicate such as
Canada,Hong Kong Malaysia,Singapafé,China etc, but
dliscriminate against pesticice residuesand fruit quality
in year 2003 and 2004 approximately 240and 300 tons
respectively. And mango production from Pichit area
have been also exported more than 2,000 tons to those
said countries and Japan but only after attaining a
compliance witha ﬁpost-harvesttreatment and a Federal
Phytosanitary Certficate. Thisachievementsto convinced
mango producers in others area to request using SIT
under an integrated approach.

Economic assessment

An economic analysis projected over 14 years
indicates a benefit to cost ratio of 7.5 to 1 and
a net-benefit of USS 7.5 million for the mango
%rowers of Paktor, Ratchaburi province. Furthermore,
the economic assessment for current areas and areas
Eurposed for expansion was conducted by IAEA expert.

esults are shown in Figure 8.

Conclusion

This project is one of few examples of the
routine use of the SIT for effective suppression of fruit
fies, Nevertheless, substantial improvements are needed
inorderto cost-effectivele/ appIY the SIT ata arger sale
The basic requirements for scaling up the project from
apiltleveltoanationwice project s acomplex procedure
that requires government comitment and international
technical cooperation for integration of multidisciplinary
research.Wealsoaddress the publicinformation targeted
tomango growers to obtain supportfor the operational
programme,
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PUPAE AND. IRRADIATION ON STERILITY OFE
GUAVA FERUIT ELY, Bactrocera correcta (Bezzi)

PRANSOPON, P. AND M. SUTANTAWONG
Office of Atoms for Peace, Bangkok10900, Thailand

SUMMARY 2. MATERAILS AND METHODS

3. DISCUSSIONS

Table 1. Means of sterility percentage of B. correcta (Bezzi) 17 days after adult eclosion
1. INTRODUCTION Dose  Sediy®
(GY)  Treated males x Virgin females Virgin males x Treated females
Brown eyes  Blueeyes  Brown eyes Blue eyes

Oa Oa Oa Oa
100b 100b 92b 88.9b
100b 99.7b Noeggslaid No eggs laid

99.8b 100 b Noeggslaid  Noeggs laid
99.7b 100b Noeggs laid  No eggs laid

Tnbleds erceniaersionsictvival of Bs eoppests [Becet) Iidityr after adl eclosion

Brown ey

"M,__[H

91.6a

75.0a 66.6b

83.3a 55.5b i
75.0a 80.0ab 86
81.6a 83.3ab

In a column, means followed by a comman letter are | 4
different at the 5% level by DMRT wwp
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the OFF population control was successful
Therefore DOAE has resolved to control GFF
together with OFF by integrating GFF in SIT
and other control methods

Details about the mass rearing, sterile fly
release, surveillance activities, economic
assesment of the AWIPM/SIT are described
in our seperate poster presentation entitile
“AREA-WIDE INTEGRATED CONTROL OF
ORIENTAL FRUIT FLY  (Bactrocera
dorsalisHendel), AND GUAVA FRUIT FLY
(Bactroceray IN THAILAND USING THE
STERILE INSECT TECHNIQUE SIT)" by
Orankanok, etal in this meeting.

s e =
ORIENTAL FRUIT FLY GUAVA FRUIT FLY

Why should we compare the OFF and
the GFF?

Both OFF and GFF are systematized
as Diptera: Tephritidae: Dacinae: of the
genus Bactrocera. They are both widely

buted pests of Asia. The geographical
distribution of the OFF seems to be wider
in range from India, Sri Lanka, Nepal
across Southeast=@sia countries: toward
he Far East suchH china,

g, Kong, Okina Vas intr@ od

dlstrlbutfon
hbern Asia 'S

not present at all in the Far East countires.
The GFF could be differentiated from OFF
by their relatively smaller size. The
ovipositor of the GFF are relatively shorter
and show obvious dark spot at the wing
tips. OFF and GFF are both polyphagous
pests. The infestation is often mixed
between these two species. It was
reported that they shared more than 30
types of commercial fruit hosts. However
GFF prefers softer fruit skin against hard
ones. GFF usually infests fruit hosts at
both young and ripen periods so that the
outbreak season of the GFF may be longer
than the OFF.

B. dorsalis sensu stricto;(OFF) is a
member of a large Bactrocera dorsalis
complex species. It represents a small
number of polyphagous members within
this complex which are pest of
international significance. On the other
hand there is no report on similar species
complexity status with the B. correcta;
(GFF). Also, the GFF has not yet become
a pest of international significance at the
same extent. Thus, comparative ecological
studies of the two species may reveal
understand about fundamental natural
history which may implicate the pest
control program.

How are the OFF and GFF density
distributions within an AWIPM area?
== We have investigated th&g@FF and

: Sity distrib ions in _a

it proving g the

i in_March'®004. (Figuses
ec- 4) It appea

gnsity distribution of the GEl
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B locaigalP '
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GFF _gff
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DEVELOPMENT OF THE GENETIC METHOD OF CODLING MOTH
CONTROL IN VARIOUS CLIMATIC REGIONS

A. Azizyan, A. Ter-Hovhannesyan

Institute of Zoology of National Academy of Sciences, RA,
7 Sevak Str., 375014 Yerevan, Armenia, ¢ w99 yvakoo.com

INTRODUCTION

Codling moth (Cydia pomonella L) (Lepidoptera: Tortricidae) is a cosmopolitan insect pest of
deciduous fruits in Armenia. The potential loss of crop from codling moth makes it the most
important pest management of pome fruits. In case of non-control, codling moth can annually
destroy about 90 % of apple croup and 50-70 % of other fruit crops in Armenia.

Different methods of control have been used against codling moth. The most popular method
was chemical control for many years. About seven decades, the chemical applications were the
main way for codling moth control, but insecticide usage has been failed on worldwide scale due
to evolution of pescicide-resistant strains.

Earlier we developed the genetic method of codling moth control (Sarkisyan S., A. Azizyan, 1977,
1978, 1988), based on the phenomenon of inherited sterility (Charmillot et al., 1973, Azizyan et
al. 1996, Bloem et al. 1999, Carpenter et al. 1993, La Chance 1985, North 1975, Proverbs 1978).
This method is very simple and the application introduction of hereditarily sterile (HD) diapausing
larvae into pest natural populations by synchronizing the development of introduced and wild
insects.

The development of new genetic methods of pest control is a multiplane character and includes
creation of economically acceptable technology of its development. For successful genetic pest
control of the codling moth using the method of synchronized flying out of natural and inherited-
defective moths with a lethal burden, it is necessary to forecast the population and phenoecology
of the pest correctly, based on the knowledge of its biological peculiarities in specific localities.
Moreover, it is of great importance to develop a biotechnological process of an irradiated,
breeding, and introduction of defective insects into wild populations.

The complex mountainous relief of Armenia and large variation in altitudes has created a huge
variety of climatic conditions. In connection with this, the necessity has arisen to study the biology
and ecology of the natural population of the codling moth in various sharply differing climatic
regions. Preliminary results obtained suggest the genetic diversity of codling moth populations
adapted to different living conditions, i.e. climatic ones and host plants. The results obtained
suggest genetic differences between codling moth populations inhabiting diverse conditions and
host plant. The adaptive potential of the codling moth is restricted by the fact that it must adapt to
the seasonal nature of the fruits as well as to the climatic rhythm (Azizyan at al. 1998, 2000,
2001).

The objectives of the researches are development of genetic control of codling moth populations
in various climatic regions. The goal of this study is comparative analysis of the resistance to
ionizing radiation in codling moth populations inhabiting various geographical regions having
various level of natural irradiation.

RESULTS

The embryonic death in F1 was shown to correlate positively with irradiation dose in all three
populations studied. At the same time pests from these geographically isolated populations were
demonstrated to have different radiosensitivity. The insects from plains are the most sensitive,
from mountain zone - the most resistant, and pests from foothills express intermediate
radiosensitivity (Fig.1). The same pattern is specific also for the progeny of F1-males and wild
females (Fig.2), or, in other words, for the level of the inherited sterility.

In geographical regions studied the variations in annual sum of solar radiation are as high as 145
(plains), 152 (submountain), and 160 (mountain zone) kcal/cm2. Together with altitude rise the
ionizing UV irradiation intensity is known to increase as well. It may be a reason of the revealed
radiosensitivity modulations in the populations inhabiting these zones. So, we can

consider the phenomenon described as a genetically fixed
consequence of adaptive reactions of the insect.

As the intensity of pest irradiation is determined by
organism radiosensitivity the results obtained suggest that
sterilizing irradiation doses for insects inhabiting different
climatic zones have to be various. The highest dose studied
(15 Krad) may be recommended to induce the inherited
sterility in mountain zone population, the dose 10 Krad
seems to be sufficient for foothills population and, finally, as
low dose as 8 Krad sterilizes 94,6% of insects from plain
zone.

It may be a reason of the revealed radiosensitivity
modulations in the populations inhabiting these zones. So,
we can consider the phenomenon described as a
genetically fixed consequence of adaptive reactions of the
insect.

Our previous study had shown that mountain population
inhabiting the area of high natural ionization has developed
resistance to irradiation. However, it is widely known that
sex cells show different radiosensitivity to irradiation at
various stages of the development. In this respect, of
particular interest would be to study the comparative
genetic radioresistance at various stages of gametogenesis
in individuals from mountain populations compared to those
in the planes.

The comparative studies of sterility and inherited sterility at
the time of irradiation of individuals from mountain and
plane populations at various stages of development. Each
irradiated male in the early stage of pupal and moth
development in both populations was sequentially paired
with three females (each day per female) which was
followed by a genetic and cytological analyses of their
generations. Therefore, an opportunity was offered to study
each portion of the sperm of an irradiated parent male
separately in relation to each female.

The comparative genetic analysis of male sterility in
irradiated insects from both populations has shown (Table 1
and Table 2) that the number of fertile eggs decreases in a
progeny of each successive female paired with same
irradiated male, in plane (pupae 41.2 %, 25.4 %, 20.8 %
and moth 451 %, 40.5 %, 37.8%) and mountain
populations respectively (pupae 59.1 %, 58.3 % , 38.4 %
and moth 64.3 %, 60.2 %, 41.6 %). This suggests that the
number of genetic damage causing dieback of zygote
increases with each consecutive portion of the sperm.
When comparing the level of sterility in irradiated parents at
their pupal and moth stages, the sterility in pupae had
shown to be higher than in moths. This is particularly
evident in the last portions of the sperm that was used to
fertilize the second and third females.

It is widely known that sex cells in early pupa are at the
earlier stage of the spermatogenesis, i.e. spermatogonium,
primary and secondary spermatocyte and are much less at
the stage of maturity of the sperm. Whilst, in contrast to
pupa the ratio of post-mejosis to pre-mejosis sexual cells
increases in moths. Probably, the pupal sex cells found at
the pre-mejosis stage at the time of irradiation lead to
formation of greater number of dominant lethal mutations
(Lyon, 1970, Russel, Spear 1955), which causes the
dieback of the zygote.

The comparative genetic analysis of F1 males from
irradiated parents (Table | and Table 2), shows that the
number of fertile eggs in individuals received from the last
portion of the sperm is greater. When comparing the
irradiated pupae and moths, the number of fertile eggs in
F1 males from the second and third portions of the parents
sperm is greater (plane populations 23.5 % and 22.4 ,
mountain populations 42.7 % and 53.7%) than in moths
(plane populations 4.3 % and 11.4% , mountain populations
29.4 % and 28.5 %).

This points to the fact that all successive females were
paired using the sperm which was largely at the pre-mejosis
stage during irradiation, and those cells that survived the
mejosis cell fission proved to be genetically undamaged.
Consequently, the inherited sterility decreased compared to
the first portion of sperms. And since the majority of pupal
cells was at pre-mejosis stage of the fission, the level of
inherited sterility in F1 males is lower than in irradiated
parent moths.

Percentage of lethality

150 GY

Fig.1. The sterility level of irradiated codling moth
males derived from various geographical zones

Percentage of lethality

80,6y 100 GY

150 Gy

Submauntain

Mountain

Fig.2. Inherited sterility of F-1 males derived

from various geographical zones

Table 1. Genetic analysis of consecutive portions of the sperm in codling
moth males irradiated with 100 Gy at various stages of development and
paired with sequentially untreated females (plane population)

This data is supported by a model proposed by a number of authors (Cattanach, 1974, Preston,
Brewen, 1976), which maintains that the cells in a population of spermatogonium are heterogenic
towards the radiosensitivity. The dieback of spermatogonium results in interim sterility after
irradiation. The survived spermatogonium multiply, the number to their populations is restored
and they attain the stage of mature sperms, and their sterility terminates. No degeneration of
spermatides and mature sperms takes place after irradiation and they maintain the ability for
fertilization (Mandl, 1964), however, their genetic damage are observed at successive stages of
progeny, which leads to formation of imbalanced gametes in F1 generation and causes inherited
sterility (Fig 3).

The comparison of the two populations clearly indicates that on all portions of the sperm
individuals from the mountain populations (Table 2) display a much lower lethal effect during
irradiation both at the pupal and moth stage than in the individuals of the plains.The statistical
difference the percentage of fertility between plane and mountain populations for all portion of
sperm and between pupae and moths is confidential P >0.01.

This suggests that the number of genetic damages at all developmental stages of sex cells in
populations from the plain zone is higher than in populations from the mountain areas. Hence,
the sex cells in the population from the mountain zone proved to be of a higher radioresistance at
all developmental stages than those from the plains. This can be probably accounted for by the
fact that genetic damages in the last portion of the sperm in the mountain population were less,
owing to increased level of resistance in cells at the pre-majotic stage of fission.

The genetic analysis was confirmed by the cytological analysis
of F1 males. It showed that the inherited sterility was correlated
with the number of chromosomal aberrations in F1 males
received from irradiated pupae and the last portions of the
sperm is lower than in those from irradiated moths and the last
portions of the sperm of an irradiated parent (Fig. 3 and 4).
Concurrently, it is noteworthy that the total of percentage of

Sequential Fertility, % M#m inherited sterility and number of chromosomal aberrations in F1
number of [ (P) treated male x| Control | F; male x untreated | Control rr:ales from the mountain zone is lower than in those from the
anes.
paired untreated female female P
Acknowledgements
female 2 day 2 day 2 day 2 day
The authors are grateful to the FAO/IAEA, Insect and Pest
old old old old . . ;
Control Section for supporting this work.
pupae moths pupac moths
N. 1 41.241.5 | 45.1+2.4 | 82.6+2.6 | 13.1£2.5 | 5.1+0.98 | 81.4+3.2
N. 2 25.443.1 | 40.5+1.8 | 80.1+2.1 | 23.543.6 | 4.3+0.82 | 78.1+2.9
N. 3 20.842.9 | 37.843.4 [ 69.3+1.5 | 22.442.1 | 11.441.8 | 79.443.1

Number of pairs n=15

The statistical difference the percentage of fertility between the first and the
last portion sperm of (Student’s one-tailed test) is confidential P >0.01.

The statistical difference the percentage of fertility between the first portion of
sperm of irradiated pupae and moths is confidential °
P >0.2 and last of portion of sperm of irradiated pupae and moths is

confidential P>0.01.

T

pupac fom  moths from  pupae from  moths from
plane plane mountain  mountain
population  population  population  population

Fig 3. Inherited sterility in progeny F1 males depending on
portions of the sperms of males irradiated at various stages
of development and paired with sequentially untreated
females N 1 —first female, N 2 —second female and N 3 —
third female

Table 2. Genetic analysis of consecutive portions of the sperm in codling
moth males irradiated with 100 Gy at various stages of development and
paired with sequentially untreated females (mountain population)

Sequential Fertility, % Mtm

number of [ (P) treated malex | Control | F; male x untreated | Control E: i

paired untreated female female -E : T

female 2 day 2 day 2 day 2 day E : aN2
od ol od ol Y o
pupae moths pupae moths f’; (l) EI:IE

N1 59.134.4 | 643142 | 86.4+3.9 | 283%2.3 | 21.942.4 [ 88.943.2 g fni i

N. 2 58320 | 60.242.9 | 85.242.7 | 42.743.4 | 29.443.1 | 84.744.1 " population  population _population  population

N. 3 38.4+1.8 | 41.643.0 | 75.443 .4 | 53.7+3.3 | 28.5+2.7 [ 86.142.9 Fig 4. Frequency of chromosomal aberrations in F1 males

Number of pairs n=15

The statistical difference the percentage of fertility between the first and the
last portion sperm at irradiated pupae and moths is confidential P >0.01.

progeny of males irradiated at various stages of
development and paired with sequentially untreated
females (50 testicle Fl males examined in each
treatment)

(Student's one-tailed test) is confidential P >0.01.



ADVANCES IN AREA-WIDE CONTROL SINCE 1ST INTERNATIONAL CONFERENCE -
ZAMBIA POSITION AND EXPERIENCES IN TSETSE CONTROL

Joseph Mubanga

Department of Veterinary and Livestock Development (DVLD), Lusaka, Zambia

INTRODUCTION

In Zambia trypanosomosis is one of the major constraints to
sustainable agricultural development particularly in the traditional
sector, which accounts for about 80% of the national livestock
(cattle) herd in the country. The remaining 20% commercially
managed herd is located in tsetse free areas. Coetzer et
al.,(1994), reported that more than five-eighths of Zambia is
tsetse infested, and the boundaries of tsetse infestation are not
constantly monitored, indicated boundaries are only estimates. In
the late 1980’s it was reported by Chizyuka and colleagues, that
two thirds of the country was infested with tsetse flies and 25% of
the traditional herd was at risk of trypanosomosis. Currently
Zambia accounts some 2.8 million cattle, a million goats, a
marginal number of sheep and 0.5 million pigs.

PAST EXPERIENCE
During the last 15 years Zambia had achieved a lot in terms of
tsetse control in the country. Tsetse densities and the disease
prevalence were brought down to almost fly density as high as 7
fly/trap/day to as low as 0.05 fly/trap/day and trypanosomosis
prevalence as high as 20% to as low as 0% in the tsetse
controlled areas. Approximately 50,000 Km2 had been controlled
of tsetse under projects funded by different donors in Western,

Tsetse and Trypanosomosis Control Section
Tsetse Fly Distribution in Zambia
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Map 1. Tsetse distribution in Zambia
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Southern, Lusaka and Eastern provinces. In recent years the
country has been experiencing re-invasion of the areas that
where once cleared.

The main specific problems experienced from past control
operations under the support of donors (EU, Belgium, Dutch)
include among others:

*Re-invasion of tsetse flies in controlled areas when maintenance
activities relaxed due to insufficient funding and inconsistent
release of funds.

*High costs of keeping controlled areas free of tsetse indefinitely.
Small areas are difficulty to maintain free of tsetse.

*The areas of concern got re-infested with flies from neighboring
areas that are not under control.

*Minimal regional cooperation and collaboration due to varying
priorities along border areas.

It is against this background that Zambia is advocating for area-
wide control of tsetse flies in the country and the region. One of
the areas where this concept is being applied is the Kwando-
Zambezi region where Namibia, Botswana, Angola and Zambia
have common boundaries. All the four countries have agreed to
eradicate/control tsetse in this region using integrated user
friendly methods (e.g. odoured baited targets, aerial spray, SIT).
Pan African Tsetse and Trypanosomosis Eradication Campaign
(PATTEC) has ear-marked this area as a start point for tsetse
eradication in the Southern African Region and is encouraging
member countries to use the concept of Area-Wide control of
tsetse flies in a coordinated manner. Zambian component that
has been earmarked in the first phase is about 27,000 Km2
divided into in two blocks.

Work done that has been done in readiness for tsetse
control/eradication in the Kwando- Zambezi Region on the
Zambian side

Zambia has already started procurement of materials to clear
invaded tsetse, holding sensitization and consultative meetings
with other countries.

Target barrier servicing

A target barrier of 6,000 targets preventing invasion of tsetse into
the controlled area (Map 2) of Shangombo (11,500km2) was
serviced in December 2004. Disposable Blue/black 1 mx 1 m
stick targets were used. They were treated with FASTAC 10% SC
at 1% concentration.

Deployment of targets in the Shangombo district, Western
Province.
From December 2004 to the first quarter of the year 2005, a total
number of 3150 targets were deployed to mop flies that had
invaded the controlled area of Shangombo (Map 2).

DISCUSSION
The once tsetse cleared areas in Zambia have been re-invaded
by tsetse flies from adjacent areas. This urgently calls for an area-
wide control of tsetse at international/Regional levels as called for
by Pan African Tsetse and Trypanosomiasis Eradication
Campaign (PATTEC).

CONCLUSIONS
Zambia fully support the area-wide control/eradication of Tsetse
flies from this region has it will solve the problem for ever. This fly-
belt in the Western province of Zambia seems to be an isolated
pocket extending into Nambia, Botswana and Angola.
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Map 2. Target barrier in the Shangombo Area



Effect of X-ray Irradiation onthe male moths of two CN131-046P

voltine groups of the silkworm Bombyx mori
and inheritance of induced sterility

G. Subramanya

Department of Studies in Sericultural Science, Manasagangotri, University of Mysore, Mysore - 570 006, Karnataka, INDIA.

Table -2. Egg hatchability and sterility in the F1, F2 and F3 progenies derived
from a cross between X-ray irradiated male moths with untreated
females at parental generation.

Table-1: Hatchability and Sterility in the eggs laid by female silk moths crossed with
x-ray irradiated male moths in two voltine groups of silkkworm, Bombyx moti.

the results presented in table 1 it is clear that

. . . Generation Race and Voltinism | No. of Unfertilized *Hatched
i i i Spermatozoans Invanably present n adU|t Race and Dose No. of Irradiated [ No.of [ No. of No.of [ *No.of F1 progenies of Pure Mysore- | ?m‘;] ‘:/‘n] ;/\n] :/S
ukary g 93 : X-rays at 5kR and 10kR in the induction of e T I I O
:;I:C?algir;%ig?oe?c:fegtidsi:sm:rtw%nilhzf Crﬁggz sterility and unhatched eggs in the parents. J0 E A el Al e o - = s
H ultivoltine; progenies of ure Sore-
biological a dvgnta e of exhibitin seyuential The experimental results related to ] 10 |0 | seoo) | sz | v el e e . i
. . e . . . i untreated females -do-
even?s of s grmato enesisg ir? the inherited sterility is summarised in table-2 Envartne caimponan 1| 20 o ” ;)
homo amEtIC maples (XX? and OO eneSIS In and IS ShOWn In FlgS 2_4 AS Seen from the g-gd:n-[rm n 10 20 08 2800 | 1008(36) | 1120(38) | 672(26 (Bivn!:\lll;ta] " 2 o 2 2
P . . i - - - Control - 20 - 89
g ) g tables itis clear that there is a significant Fure tysere ® e * B progeriesor —[Pare o 1| 20 |01 5 %
heterogametic females (XY). The present L . Kalimpong-A 20 E sid0 | - - o2 e PG e BT o 7 »
- reduction in the number of unfertilized and uniroated fomals g 5
Study IS an attempt to understand the . * Values are significant at 5% level through student “t” test. Kalimpong-A - | 20 . , 2%
; ' g ) unhatched eggs from Fi-F3 generations and Figures in the parentheses are percentage values (Biveltine)
inheritted sterility in the progenies of X-ray . . . . ] do | % 65 10 2
there is marked increase in the hatchability. Control 20 - - 88

irradiated male moths of
silkkworm B.mori belonging to two voltine
groups of Indian origin.

Male moths were irradiated with two
doses of 5kR and 10 kR X-rays with 8mA, 2.5
mm  Aluminium filter and a dose rate of
200R/minutes. Eggs laid by the untreated
bivoltine female moths crossed to treated
males and its progenies were acid treated to
get continuous hatching. The non-irradiated
batches were used as control. The rearing
was conducted at rearing house of the
department providing standard laboratory
conditions and two important parameters of
embryonic lethality and unfertilized eggs
were recorded following the procedure of
Tazima (1956). Appropriate statistical
procedure was applied to analyse the data.

Results and Conclusion

Although mechanism causing inherited
sterility in silkkworm was not apparent, in a
similar experiments Sugai and Mirumachi
(1973) in Bombyx attributed the cause of
sterility to reciprocal translocations, which
could be transmitted to the progenies.
Murakami (1974) using silkworms proposed
that X-ray treatment results in delayed lethal
effects in the progenies and reciprocal
translocation may not be an obstacle and
individuals without genetic damage results in
normal reproduction. The results of the
present experiment is in support of the
findings of the above authors. The X-rays
have induced functionless spermatozoan in
the male moths (cytological observation of
spermatozoan by the authors). It is opined
that the functionless spermatozoa is
transmitted to the gametes resulting in
sterility and embryonic death.

Fecundity parameters %

B Unfertiized B Unhatched B Hatched

Races and Dosage

Fig-1

Effect of X-rays on the male moths of two races
of silkworm Bombyx mori on hatchability and
sterility in the parental generation.

Fecundity parameters %
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Nofe: I=Noths derived from progenies exposed (o 5 kR

li=Moths derived from progenies exposed to 10 kR
« Values are significant at 5% through “t” test.
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Fecundity parameters %

Races and Dosage

Fig-2.Hatchability and sterility in the F; progenies derived
from irradiated male moths of Bombyx mori.

W Unhstched W Unfertiized @ Hatched

The results of the experiment % £
presented in table 1 and summarised in Fig-1 § ig
showed a typical case of embryonic death 2w
and unfertilized eggs in the parental g
generation. The percentage of unfertilized o
and unhatched eggs (28-42%) are Races and Dosage P tipore

significantly higher in the treated batches
compared to those of control batches. From

Fig-3.Hatchability and sterility in the F, progenies derived

from irradiated male moths of Bombyx mori.

Races and Dosage

Fig-4.Hatchability and sterility in the F3 progenies derived
from irradiated male moths of Bombyx mori.




Use of radiation In extending the duration of host suitability for
managing Ephestia kuehniella and Sitotroga cerealella by
egg-parasitoid, Trichogramma evanescens

Objective:

The aim of this study were to evaluate the effects of gamma radiation, storage temperature, and duration of host egg parasitization by T. evanescens and to

determine the role of these factors on the induction of diapause in T. evanescens, as a way of facilitating extended storage.

Results
Storage experiments

When the hosts’ eggs have previously been irradiated with gamma ra-
diation to prevent development and than stored, two way anova analy-
sis show that parasitization and adult emergence of T. evanescens were
not affected by irradiation doses for both eggs of E. kuehniella and S.
cerealella (Fig. 1). However, parasitization of S. cerealella eggs irradi-
ated with 50 Gy was significantly affected In general, parasitization and
adult emergence of T. evanescens were not influenced by gamma ra-
diation for both host eggs.
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Fig. 1. Effect of irradiation dose of stored eggs of E. kuehniella and S. ce-
realella on parasitization and adult emergence of T. evanescens.

In the same way, there was no significant differences on parasitization and
adult emergence of T. evanescens between control and stored eggs for up
to 30 days, and but it was significant difference (87 and 84%, respectively)
at 60 days when reared on E. kuehniella eggs. At 90 day no parasitization
as well as emergence were observed . On the other hand, parasitization
and adult emergence of T. evanescens from S. cerealella eggs was signifi-
cantly reduced for up to 30 days, very less parasitization was observed,
and no wasp emergence was recorded at 60 days of storage (Fig. 2).
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Fig. 2. Effect of storage time of irradiated eggs of E. kuehniella and S. ce-
realella on parasitization and adult emergence of T. evanescens.

Diapause experiments

Data obtained from diapaused T. evanescens regarding prestorage
and storage temperatures are given Fig. 3 for host eggs of E.
kuehniella and S. cerealella. Results indicated that prestorage tem-
peratures affected the induction of diapause. It was possible induce
diapause In developmental stages of T. evanescens by exposing the
preimaginal stages (prior to the prepupal stage) to 10 and 12°C for 30
days.
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~1g. 3. Influence of storage temperature of E. kuehniella and S. cerealella
eggs on parasitization, adult and female emergence ratios of T.
evanescens’ diapause.

The number of parasitization and adult emergence at the prestorage
temperatures of 3 and 7°C decreased considerably. In contrast, the
development of parasitoids that were held at 10 and 12°C for 30 days
was entered diapause, tolerating storage at 3°C for a period achieving
150 days. The number of parasitization and adult emergence of T.
evanescens reared on the egg of E. kuehniella were meaningfully
higher than S. cerealella (Fig. 4).
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Fig. 4. Influence of storage duration of E. kuehniella and S. cerealella
eggs on parasitization, adult and female emergence ratios of T.
evanescens’ diapause.

* Means followed by the same letter between treatment groups are not significantly dif-
ferent at the 5% levels of confidence by an analysis of variance and Tukey HSD.

AYDIN S. TUNCBILEK, ULKU CANPOLAT, & FAHRIYE SUMER
Erciyes University, Faculty of Arts & Sciences,

Conclusions

Parasitization and adult emergence of T. evanescens were not Influ-
enced by gamma radiation for both host eggs. Thus, these eggs
could be used both for mass rearing program and for warehouse re-
leases to avoid any problem posed by the hatching of host eggs.

The access production of the eggs of E. kuehniella can be stored for
up to 30 days at 4°C after irradiation at the dose of 200 Gy without
any loss Iin parasite production number and quality. Nevertheless,
there was significant difference in number of emergence for up to 30
and 60 days for eggs of S. cerealella and E. kuehniella, respectively.

Data obtained from diapaused T. evanescens indicate that prestorage
temperatures affected the induction of diapause. The parasitoid
could be stored at low temperature for a period of 50 days, without
adverse affects on emergence. Thereafter the emergence of T. eva-
nescens appeared to decrease with an increase in the duration of
storage at low temperature, for a period achieving 150 days

The long-term storage of parasitoids in diapause allows an enlarge-
ment in the mass rearing potentialities of these species for future
biological control releases by allowing procedures to stockpile the
parasitoids for release in the suitable time.

In our study egg of E. kuehniella is more suitable host for T. evanes-
cens than egg of S. cerealella.
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Pot Experiment
Different pairs of parasitoid C. chlorideae affected significantly the survival of different
stages of H. armigera larvae (p = 0.0001, R?> = 0.963, CV = 10.98) (Table 1 & 2).

Table 1 Comparisons of different pairs of parasitoid C. chlorideae affect on
different stages of H. armigera larvae (df = 17, MSE = 1.309. All comparisons are
significant at the 0.05 level).

Different Means population of | Difference between Tukey’s
population of larvae H.armigera Means grouping
parasitoid
S pairs 12583 1.8 A
4 pairs 11.00 1233 B
3 pairs 9.67 150 B
2 pairs 8.17 - <
Table 2 Comparisons of different stages of H. armigera larvae affected by

parasitoid C. chlorideae (df = 17, MSE = 1.309. All comparisons are significant at
the 0.05 level).

Different Means parasitization | Difference between Tukey’s
population of Means grouping
parasitoid
2" stage 15.38 3.88 A
1* stage 11.50 AR B
39 stage 4.38 = @

Two pairs of parasitoid C. chlorideae affected highly the survival of 30 larvae of AH.
armigera (Figure 1). Parasitism rate (%) of C. chlorideae on the larvae of H. armigera
was found to be the highest (55 %) in 5 pairs of male and female and C. chlorideae
affected the 2™ stage of larvae of H. armigera in the pot experiment of chickpea in 2002
— 2003 Winter Season at Paleik (Figure 2).

Wean Population

N S PN S
P S g G P P S S

Observations

Figure 1 The host preference of Campoletis chlorideae on the larvae of Helicoverpa
armigera in the pot experiment of chickpea in 2002-2003 Winter Season at Paleik.

Mean Parasitism Rate (%)
H

2owirs 3paes apars S paies
Campoletis Male & Female

Figure 2 Parasitism rate of Campoletis chlorideae on the larvae of Helicoverpa

armigera in the pot experiment of chickpea in 2002-2003 Winter Season at Paleik.

Nwe Nwe Yin', Aung Kyi and Myint ”l'lnnmg2
'Entomology Section, DAR, Yezin
? Dept. of Entomology and Zoology, YAU, Yezin

Different paired male & female of Campoletis chlorideae
Uchida parasitised on chickpea pod
borer Helicoverpa armigera Hiibner in Myanmar

Field Experiment

Different pairs of parasitoid C. chlorideae significantly affected the mean survival of
population of H. armigera larvae. Five pairs of parasitoid affecting on the larvae of H.
armigera was the lowest when compared with all utilized different pairs released (Table
3). The parasitoid C. chlorideae affected highly the o stage of H. armigera larvae
(Table 4).

Table 3 Tukey's studentized range test for comparisons of different pairs of
parasitoid C. chlorideae affect on different stages of H. armigera larvae (df = 17,
MSE = 1.309. All comparisons are significant at the 0.05 level).

Different Means population of Difference between Tukey’s
population of larvae H.armigera Means grouping
parasitoid
S pairs 10.83 0.83 NS
4 pairs 10.00 1SS A
3 pairs 8.67 281 B
2 pairs 6.50 - B

Table 4 Tukey's studentized range test for comparisons of different stages of H.
armigera larvae affected by parasitoid C. chlorideae (df = 17, MSE = 1.309. Al
comparisons are significant at the 0.05 level).

Different Means parasitization | Difference between Tukey’s
population of Means grouping
parasitoid
2"9 stage 13.38 3.63 A
1°° stage 9.75 625 B
3" stage 3.50 = c

Parasitism rate (%) was found to be highest on the 2" stage of /. armigera larvae
(Figure 3). Four pairs of released parasitoid were highest on the larvae of /. armigera in
the field experiment of chickpea in 2002 — 2003 Winter Season at Paleik (Figure 4).

Wean Populaton

1

gl

Observations

Figure 3 The host preference of Campoletis chlorideae on the larvae of Helicoverpa
armigera in the field experiment of chickpea in 2002-2003 Winter Season at Paleik.

Wean Parastsm Rato (%)
H

2 pair 3 Pair 4 pair s Pair
Campolotis Malo & Fomalo

Figure 4 Parasitism rate of Campoletis chlorideae on the larvae of Helicoverpa
armigera in the field experiment of chickpea in 2002-2003 Winter Season at Paleik.
Parasitization was highest on the 2™ instar of /7. armigera in both laboratory and field

experiments.

The highest parasitization (55%) was found in 5 pairs of released parasitoid in laboratory

experiment, but (48.33%) in 4 pairs of released parasitoid in the field experiment.
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Outcomes-based Planning and Implementation
Led to the Success of the

Hawall Fruit Fly Suppression Program

R.F.L. Mau?, J.S.K. Sugano?, R.l. Vargas?, E.B. Jang? and Ming-Yi Chou?
UH CTAHR Plant and Environmental Protection Services! and USDA Agricultural Rese

Logic Model Approach Implementation Schedule

A critical component of successful area wide pest management (AWPM) programs

N ; ] - N N
are organized, coordinated and comprehensive outreach educational programs. The ~ Designing an organized and relevant program plan can lead to effective extension A comprehensive oy 01 s —
Hawaii Area Wide Fruit Fly Pest Management (HAW-FLYPM) program’s educational educational programs. The HAW-FI__YPM _outreach education program utilized the logic implementation schedule
program, a part of a USDA AWPM program in Hawaii, utilized the “logic model” mode! planning approach becayse it provided a sound outcomes-orlented framgwork for was created to track and
approach to organize, plan, execute and evaluate farmer and community educational organized statewide outreach in an easy to convey format for industry and funding assure orderly
programs statewide. The logic model approach was an outcome-driven rather than stakeholders. implementation of
activity based method that employed a linear sequence that developed relationships  The logic model subdivides goals and objectives into attainable short, intermediate and educational programs at the
between program inputs, outputs and outcomes. long term outcomes. It provided a “road-map” to plan, execute and evaluate short, three demonstrated areas.
intermediate and long term effects and was flexible in allowing changes to be made along  The schedule was needed

This model was utilized extensively to transfer sustainable, science-based the way.
technologies to suppress tephritid fruit fly pests. HAW-FLYPM's educational program
targeted growers and community door yard growers, three teaching curricula aimed
at elementary through high school students, and a statewide awareness program for
the public at large. Additional key components of the HAW-FLYPM education
program was the development of implementation schedules used to track program
progress, a comprehensive media matrix was developed to ensure educational
materials met the needs of target audience groups, and a sustainability calculator to
assess the likelihood of program sustainability after the initial five year funding cycle.
Program impacts include empowered learners with the knowledgebase to make ey
informed decisions, development of sustainable fruit fly control techniques, reduction s
in fruit fly populations, decrease in infestation levels, reduction in organophosphate
usage, increased community involvement in local decision-making, improved
attitude towards fruit fly suppression efforts, enhancement of food safety with the
reduction of high risk chemical, and heightened level of satisfaction with the services
provided by UH CES.

to assure that infrastructure,
educational, and evaluation
activities were completed in
a timely manner.

PROGRAN WPUTS PRoGRAN OUTPUTS

ERMEDIATE OUTCOMES

" w

A comprehensive outreach educational
media matrix was developed to ensure that o i B T e T T T
the diverse needs of the intended audiences
were being met. The matrix’s main purpose
VR e Y ———C - was to ensure educational materials met the
The model served as a “blue print” for ensuring program elements were planned, - Pr— iy i diverse needs of targeted audience groups
delivered and executed on a timely basis. Utilization of the logic model to organize : through approprlgte |nf0rmat!onvdellvery
efforts and manage diverse, multi agency programs such as the HAW-FLYPM ‘ channels. Educational material included

program has shown to be a successful method of program advancement and 4 ; printed ma_terial_, video, \A_/eb pages, printed
outcome achievement. D R P Timimioioimioisioioioioioioioio mass media articles, radio and television
. o broadcasts.
eted Audience Groups

Program Impacts

Four audience groups were targeted by the HAW-FLYPM outreach education Oahu Maui Hawaii

program: 1) Commercial Growers, 2) Backyard Growers, 3) Community Acres under Integrated Pest Management: 4200 acres Acres under Integrated Pest Management: 450 acres Acres under Integrated Pest Management: 1500 acres
Members, and 4) Hawaii’'s Educators and Students. Three implementation sites Grower and Community Cooperators: 100 Grower and Community Cooperators: 84 Grower and Community Cooperators: 250

were selected: 1) Waimea, Hawaii, 2) Kula, Maui and 3, Central Oahu. Melon fly infestation rates down from 30% to less than 1% Melon fly infestation rates down from 40% to less than 5% Melon fly infestation rates down from 20% to less than 2%

Reduction in organophosphate usage: 90% Reduction in Mediterranean fruit fly: 95% Reduction in organophosphate usage: 100%
» HAW-FLYP Estimated economic benefit of program on bitter melon: Reduction in organophosphate usage: 50% Estimated economic benefit of program on citrus: $2,843/a
Statewide Extension Education Program $7,273/a Estimated economic benefit of program on zucchini: $7,321/a
Grower Community Statewide School Based
Education Education Awareness Education

Implementation Zones AG Associations SMALL FLY

AG Organizations FLY HIGH

Adoption of a sustainable suppression program utilizing an “area-wide" approach by most growers
Heightened knowledge and competencies among grower and community groups

Advanced adoption of environmentally acceptable, cost-effective fruit fly suppression technologies
Shifted pesticide use to environmentally friendlier alternatives

Enhanced bridges between science educators and practitioners

Established ‘certified’ trainers throughout the state

Increased fruit fly suppression technologies available to the general public

UNI-FLY-VERSITY v Advanced worker and environmental safety

v Heightened level of food security

v' Increased contribution to state’s economy

AR N NN N YN

CTAHR Extension Agents

HAW-FLYPM Extension Agents Master Gardeners

DOE
UH College of Ed

Extension Agents
UH PR Dept.
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Mk@%lr@g genetic diversity of cactus (Opuntia spp.), with 107 species of this genus (51 species of
Platyopuntia and 56 of Cilyndropuntia; 38 native of Mexico). It is estimated that from cactus growing areas
150,000 ha are for forage, 60,000 ha for fruit production, 10,500 ha for green vagetable and 100 ha to mealybugs
for making dye. In addition, wild cactus areas in the country cover aproximately 3,000,000 ha. Cactus in Mexico is
an important resource for human, and livestock food diet. It is used to dye and as mechanism to prevent soil
erotion. It's a great source to generate employments, it is the most important component of genetic biodiversity
and host for a wide variety of wildlife. The cactus moth (Cactoblastis cactorum) in its larval stage feeds on
opuntias, therefore, it has been used worldwide as a control agent againts cactus species considered as
invasive. Cactoblastis cactorum was introduced in countries where some cactus especies were considered as
invasive species (Australia 1925, South Africa 1933, Hawaii 1950 and West Indies 1960).

Since its introduction either voluntary or accidentally, in the Carribbean, Nevis Inlands, Monserrat, Antigua, Haiti,
Bahamas and Virgin Islands, the native population of opuntias have been seriously affected (Zimmermman et al.
2003). The insect was found in Florida in 1989 (Habeck and Bennet, 1990), and it could be spread to the
southwest of the USA moving towards Texas, Arizona, New Mexico, and threatening areas with a vast presence
of opuntias, and as a consequence the potential entry to Mexico. Since the cactus moth would wreak have to
Mexico, it is a quarantine pest for Mexico. Therefore the Mexican Government through the Plant Health General
Directorate (SENASICA-SAGARPA), has implemented phytosanitary measures through a National Campaing

to Prevent the entry of the cactus moth.

Actions Plans:

A) To prevent the introduction of cactus moth in Mexico:

Risk analysis of the potential impact of cactus moth on the ecological, economical and social aspects.

Public awareness campaign.

Training on identification and detection targeted to quarantine inspection personnel, academical and growers.
Establishment of an advisory group (national and international).

Surveillance of possible pathways and surveillance of susceptible host areas.

Multilateral cooperation of the countries where cactus moth.

B) National Emergency Response System:

Implementation of phytosanitary inspection control points across Mexico.

Implementation of an Integrated Pest Management Program
(Release Sterile Insect of cactus moth in develop by USDA,

cultural practices, biological control,
chemical control and legal control, etc.)

@ﬁ[h]

R

~SAGARIPA, Mexico:
3 a/pu.guh 1

Results and Conclusions

Update field sampling has taken in 18 of the 20 states with the highest potential for the establishment of the pest.
These were choosen based on the host economic, enviromental or social importance and considering the
probability of its establishment in relation to similar climates. Results until now indicate that the cactus moth is not
in Mexico. Methodology sampling includes geological references from the sampling points as well as the
production areas (commercial and wild) which allows for a regular risk evaluation. It is necesary to increase
research activities that help understand the insect biology, host preferences, diagnostic methods earlier

detection and emergency response.

The Plant Health General Directorate, has been organizing meetings, workshops, simposium, National and
International Forum Joint Universities, Agencies, and the International Atomic Energy Agency. 3,100 books titled
“Biology, history, threat, surveillance and control of the cactus moth Cactoblastis cactorum“ and 160 videos titled
“ Cactus moths, an economic, social and ecological threat” were distributed to more than 100 National and
International, public and private institutions, financed between International Atomic Energy Agency and
SAGARPA.
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Gene flow among some Tanzanian Glossina pallidipes

and G. swynnertoni populations

E.S. Krafsur?, I.I. Malele?, J.G. Marquez', J.0. Ouma’, A.R. Msangi?

Tlowa State University, Ames, lowa, USA and 2Tsetse and Trypanosomiasis Research Institute, Tanga, Tanzania

We used genetic methods to estimate dispersion rates indirectly (Krafsur, 2003). The index of dispersion is in terms of the average number of reproducing flies per generation.
Thus, it is an historical measure, and is not instantaneous or necessarily predictive.

Genetic measurements used include mitochondrial variation, which follows a matrilineal mode of inheritance, and microsatellite variation, of co-dominant alleles which follow

biparental inheritance.

G. pallidipes

Mitochondrial variation was assessed in four Tanzania populations and a sample
from Nguruman, Kenya.

34 variable sites were observed among 666 nucleotide base pairs sequenced.
A sum of 33 haplotypes were recorded. Mean population diversity was 0.86,
indicating the odds that two randomly chosen flies in a population had different
haplotypes.

These populations were highly differentiated from each other (Gg; = 0.19) and the
estimated mean rate of gene flow was 2.1 reproducing females per generation.

It has been claimed that Nguruman populations were subject to very high rates of
immigration from the escarpment that borders Tanzania (e.g. Brightwell et al.,
1997). We found 8 haplotypes in Nguruman, but none was shared with Tanzania.

Microsatellite variation and diversities were consistent with the mitochondrial.

Gene flow among Tanzanian G. pallidipes is comparable to that estimated among
East and southern African populations.

G. swynnertoni

Flies were obtained from five populations as shown on the map.

Nineteen variable sites were found among a mitochondrial 668 nucleotide base-
pair sequenced. Only 11 haplotypes (strains) were detected. Mean diversity in
populations was 0.66, meaning a 66% chance two random flies in a population
had different haplotypes. These diversities suggest that swynnertoni populations
survived in large numbers after 20 years of insecticidal programmes.

Their lesser diversities than pallidipes however indicate much lesser population
densities historically than pallidipes.

Sampled populations were highly differentiated from each other
(G;=0.29) .

The estimated mean rate of gene flow was only 1.2 reproducing females per
generation.

Conclusions

Q G. pallidipes

Collection sites {

[ e} swynnertoni

Distribution of G. swynnertoni

anga®

Tanzania

Tanzania and Kenya, showing Tanzanian sampling
sites and the approximate range of G. swynnertoni.

Further information

Brightwell, R. Dransfield, R.D, Stevenson, P, & Williams, B. (1997). Bull. Entomol.
Res. 87, 349-370.

Krafsur, E.S. (2003). Tsetse fly population genetics: an indirect approach to
dispersal. Trends in Parasit. 19, 162-166.

1. Gene diversities are directly proportional to effective population sizes suggesting much smaller G. swynnertoni populations than G. pallidipes.

2. Tsetse populations do not breed randomly. Most seem to be local and dispersion among populations is quite limited.
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Potentialities of development of Ceratitis

capitata (Diptera : Tephritidae) on the argan

IAEA-CN-131/54 P

fruits (Argania spinosa, Sapotacea) In
Essaouiraregion (Morocco).

Naamani K., Bakri A.® & Herbaut C. @

(2) University Cadi Ayyad, Faculty of Sciences Semlalia, Department of Biology, B.P: 2390, Boulevard the Prince Moulay Abdellah, Marrakesh 40000, Morocco.

|- General :

E-mail: naamani@ucam.ac.ma / bakri@ucam.ac.ma / Fax : 00 (212) 44 43 74 12
(2) University of French Polyesia, B.P: 6570 - 98702 FAA'A, Tabhiti, French Polynesia.

v" The surface occupied by the argan tree in Morocco is 828.000 ha (Ayad, 1989).

| v The argan fruit is on of the favorite host for Medfly in Morocco. |

i v The bioecology of this fly wos studied during 3 years.

7 & Fr. on the tree
W Fr. on the ground

—

I%hults

0%-
0 1 2 3 4 57 89 1012
Pig. nbrefr.

 Fr. onthe tree
@ Fr. on the ground

:l # Live larvae
g

1- infestation of argan fruits :

ocruits|

“ Fr. on the tree
& Fr. on the ground

712 1318 1924 2530 3135 3640 4149 5159 6166 7077 83 109 113

Eggs nbre/ir

IAverage of adults per trap

F=10.91 ; P<0.01 ; n=190 ;
df=8 (total=189)

Spring Summer Autumn Winter  Spring Summer Autumn Winter ~ Spring
94 94 94/ 9

. Adl i

94 95 95 95 5 95/96 96
Saisons

Biological characteristics

Fruits on tree

Fruits on the

in the two layers

ground
Average of the punctures by
G 0.44 + 0.02 1,25 + 0.04
Egg average per fruit 2.63 + 0.17 7.75 + 0.32
Average of live larvae per
G i 0.77 + 0.07 2.45 + 0.13
Average of larvae dead by
G 0.38 + 0.04 il il 2 + 0.09
%  of Hatching of eggs 43.73 % 46.06 %
% average of hatchingofeggs _ o
in the two layers 44.89 %
Egg average per fruit having 1.15 3.57
generated larvae . .
% of live larvae 67 % 68,63 %
% average of live larvae o
in the two layers 67.82 %
% of larvae dead by layer 33 % 31.37 %
% average of larvae dead 32.18 %

Dynamics of development of Medfly by argan fruit in Essaouira region.

Total pupes Pupes deed - Pupes parsitized by

Datfes 7 CpiLs Qonooker
18I/ 194 10 266% 275%
15/M1/19% 638 930% 319%
17/ V[ 1997 190 736% 106%
7/ 197 634 116/% 315%
28/V/197 13 1050% 3%
18/\M/1997 1164 197% &%
8/M1/19%97 &7 4% 1813%

Mortality and parasitism by Opius

concolor

(Hymenoptera Braconidae) of the pupes of Medfly

collected per Kg of argan fruits.

|Averaqe of adults per trap

TANGER

N
' RARAT
2
saE
& ol
- essanurn (P cuicnsou
: AGADEL TRROUTANT
Tl AT
LARYOUNE
BawDoUR

LR FODAHAR (= Haouz of Marrakech

[ Surface of distribution of the Argan

200 Km
[ .

(I}

2- Comparison of the capture of Medfly
between the Cultivated areas in Haouz of

160
140
120
100

Marrakesh and the argan forest.

o

F=102.01 ; P<0.01 ; n = 1152 ; dI=4 (total=1147)

Apricot Navel Clementine

Valenciana

Argan

E-mail : christian.herbaut@upf.pf / Fax: 00 (689) 803 804

B loniage e Co N P e e

Argania spinosa L. (Skelsj

IlI- Conclusion :

v Approximately 65% of fruits fallen on the ground and 30% still
on the tree were infested with Medfly during the period of
fructification.

v More than 30 eggs per fruit were recorded in 59% of fallen fruits
and 28% of the fruits on the trees. However, the hatching rate was
45%.

v' 10 larvae per fruit were found in 41% of fallen fruits and 13% of
fruits on the the trees.

v" Current rate of parasitism by Opius concolor in argan forest
can reach 18%.

v The period of infestation of the cultivated fruits corresponds to
that of their maturation. Among the cultivated fruits, it is on the
apricot orchard that high number of adults were captured, however,
this capture number remains low compared with the argan.

IV- Reference:

- Ayad A., 1989 : Présentation générale de I'Arganeraie. Formation forestiére
continue, théme “I'arganier”, station de recherches forestieres, Agadir - Maroc, 13
— 17 mars, pp : 9-17.
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Medfly Terminal Velocity:
Implications for Dispersal

During Air or Ground Release
D.K. Eyles?, A. Gardiner¢, N. Goldsmith¢, A. W. Leach¢

a InSecta Ltd, Liverpool, UK; b Schoo of Biological Sciences, The University of Liverpool, UK;
¢ InSecta Ltd, London, UK; d Faculty of Life Sciences, Imperial College, London, UK;
E-mail corresponding author: dke@liverpool.ac.uk

Why do we need medfly TV?

Itis, for practical purposes, the speed the medfly falls to the ground.

Knowing this speed means we can better understand how far flies are blown by the wind.
Knowing the TV of a fly will: —_ 4 1
Aid planning for improved accuracy of aerial release flights and ground releases. “E 3 O
Improve understanding of fly dispersal from air or ground continuous release systems. =
Allow for fewer flies to be released, potentially reducing the size of production *g 2 4
and eclosion facilities. o
Allow understanding of the importance of the height from which sterile flies are released. g 1
Contribute to Aerial / Ground release Cost-Effectiveness calculations.
0 1 I I 1

R esu I tS - Asymptotic model fitted to data 0 5 10 15 20

v = 3.0553(1-0-6092M) _

Terminal velocity of inert male flies = 3.1 m/s height (m)

Model explains 52% variation in velocity — Predicted

Residual variation caused by unmeasured covariates Table 1: Drift (metres) of medfly depending on height

(e.g. mass, spinning etc.) released, wind speed and a terminal velocity of 3.1 m/s
(ignores speed of the plane and turbulent effects on the

Implications: fes)

The effect of even a slight transverse breeze has been underestimated with the result that Height (m) W('ln inﬁ;g)h : Wm??,'\gomd;;rate W'?7dosr;rs(;ng

o Observed

100 45 116 226
300 135 348 677
® 600 271 697

Acknowledgements: Thanks to the droppers. The Clean Fruit Project is funded by the European Community’s Sixth Framework

Programme. See “The Clean Fruit Consortium” at http://www.cleanfruitsit.org/.



i lnertifying Medfly
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The test: would once a flier fly again? How long can Medfly take CO,?
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ISCAMEN

PARAMETERS TO CONSIDER FOR THE SELECTION OF A
O LOCATION FOR AN INSECT MASS REARING FACILITY

Authors: Gustavo Taret" - Miguel Ruggeri” - Oscar De Longo"

“ISCAMEN: Institute of Sanity and Agricultural Quality of Mendoza Argentina
MORE THAN THIRTY FOUR FACILITIES OF DIFFERENT SPECIES HAVE BEEN DISTRIBUTED AROUND THE WORLD.

MASS REARING FACILITIES AND SIT PROGRAMS
OF THE WORLD

O SIT Program | Program & Facility - W X Rearing facility over 10 million/week

i o \
<

T

X 21Rearing Facilities Medfly
X 2RF. A.ludens . X 1R.F. B.tryoni
X 3RF. Aobliqua .F. B. inensi: X 1R.F. C. pomonella

The facilities were located on places offered by the states. Some times some

facilities were installed on isolated area or/ and industrial areas. Considering
absence of specific regulation and a null environmental impact of this kind of
facilities, most of them were placed considering factors related with services
possibilities, energy, petrol, water, etc.
The activities carry out on the insect mass rearing facilities have not critical
activities that it will be able affect the environment however according the
increment of factories related with the chemistry industry and secondary petrol
products the Mass rearing facilities activities were affected by this activities. In
other hand the posibility for the workers to work on a healthy facility as insect mass
rearing facility create a new employment source.
In despite of a great advantages of the mass rearing activities, this healthy activity
get other problems as follows:
*Population grew up very quickly and broken up a normal expansion planned.
*Increasing of the poverty in the people building very primitive houses close to the
facilities.
*Environmental Impact laws were created withou any kind of specifications.
*Natural resistance of the people to Cobalt or Caesium.
*New technologies to control the pest without extra information in order to give to
the people a great understanding of the new technologies.

New facilities are being affected seriously in the location, according the expansion
of SIT and the ignorance of the people.

*Today a package of different topics must be considered to create a good location
linked with the society, working with them and giving to the society a choice to
participate in the discussion of this kind of activity. Differnt topics can be
considered on the location.

ISCAMEN considered two groups of factors related with the location, dominants
and non-dominants factors. In the dominants factor considered those factors
indispensable to carry out the mass rearing activities. Non dominants factors were
those factors that affect the production cost. The last factors were qualified giving
amark to the place selected:

Dominantfactors:

*Distance to the town.

*Distance tothe host.

*Access.

*Energy Service.

*Water posibility.

*Social receptivity.

*Land available.

*Negative environment influence on the biological activity.

The next map show the polygonal drawed to consider the place
posibility, in order the dominants factor mentioned below.

The red polygonal show the limit out of 20 Km to the last host, the |
blue line is 10 km to the last host and the green polygonal is 5km to
the last host. The location selected is placed between 5 and 10km
to the last host on desert area with the proximal population more
than 10 km.

Non dominants factors:

*Gas service.

*Sewer Service.

*Drinkable water.

*Land tenure.

*Impuestos - Tasas y Servicios.

*Workforce.

*Transportation media. SANTA ROSA

*Municipal interes. Department
Mendoza

*Phone Service and cell phone signal.

*Health service and medical assistance.

*Supply sources posibilities.

*Weather influence.

Non dominants factors were qualified with a marck
giving ponderate weight accoding the influence on the
location. Once the location was selected cionsidering
all factors, the environment studies were carried out
and presented to the authorities qualified.

The next chronogram project are been executed in
order to start the mass rearing of multipropose facility
atthe end of the next year.

The location selected is placed on Santa Rosa Department - Mendoza - Argentina. The new facility will be
located in a land with more than 30 Has and it will have a cover surface at the first phase of the project of
12500m’.

The objective of the facility will be provide sterile medfly males to Argentina Project and sterile codling moth to
the region where the SIT will be applied (Valle de Uco region).

ISCAMEN: Boulogne Sur Mer 3050 - CP 5.500 - Mendoza, Argentina-
Tel./fax:(0261) 4299015 / 4299013 / 4295450 / 4258741 / 4297315. E-mail:iscamen@iscamen.com.ar Http://lwww.iscamen.com.ar




___ AUTOMATED EGG COLLECTING SYSTEM
AND PUPAE SEPARATOR FOR MEDFLY
REARING

Ivan MORAVEK!, Milan KOZANEK?, FrantiSek SLIVA!, Pavol
BIHARY!, Lubomir VIDLICKA2, Milan STRBA?
! Slovak Technical University, Bratislava, Slovakia
2 Institute of Zoology SAS, Bratislava, Slovakia

CONTINUAL EGG COLLECTING SYSTEM PUPAE SEPARATING DEVICE

MERITS OF DEVICE

- Reduced demand for work

- Easy maintenance

- Optimal environment for eggs
- Exact age of collected eggs

MERITS OF DEVICE

- Reduced demand for work

- Easy maintenance

- No damage of pupae

- No dust from pupation medium

EXHAUSTING DEVICE ENGINE

g

WATER INLET EGG COLLECTING POT STOCKER ENDLESS MESH BELT
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Ingredients

e
Diet
150

7

BE L AP T G

Type of Diet/Amount (g

Diet Diet Diet
0 0 8

WAWANVECIEARTTHUITSITORE RS

AR AARERE A

JAgar 11
g e
Wheat germs 0 0 0 40 <,
\J
. { Yeast 38 7.6 7.6 8 T
Sugar 70 14 14 16 {3 - % >
Casein 0 0 0 18 e *
Potato starch 0 0 51.5 0 » ; .
Cellulose 0 30.2 0 0
(| Sodium benzoate 1.5 0.3 0.3 0
Methyl parabene 0 0 0 0.5 4 hoa
¥ [ISorbic acid 0 0 0 1 & R
S| Formaldehyd 3.7% [ 0 0 0 5 ml oy - / o
HCI 8 0 0 0 )
Water 230 ml 51 ml 30 ml 0 \!‘ 3
. L O e .
g € - h -
¥t ha TP i
174 t’j' . -*.Ji =
= 3 “ =
—
" s 2 »
Ingredients Amountsgz Ingredients Amount
Agar 8 Thiamin B, 0.0025 N
S .
Wheat germs 40 Riboflavin B, 0.006
— 120 4
Casein 18 Pyridoxin B, 0.0025 |
ic acid 100
Yeast 8 Folic acid 0.0025 D
——Da
Sugar 16 Ascorbic acid 0.0025 5 80 yv
5 o —— 1st instar
Wesson salts 5 Streptomycin 0.05 s 60
. =] ——2nd instar
Cholesterol 1.7 Kanamycin 0.05 Z 40 X X .
Sorbic acid 1 Linseed oil 0.002 - /\ / \ 3rd instar
Methyl parabene 0.5 Formaldehyd 3.7% S o . 4‘ LLL—A(/
Nicotin acid, PP 0.11 Water 500 0 L
x| ' = ¥ ‘JF 123458678 910
| . 1 = -
“ Da
4 - . ‘.
; wT -
u{f" ~ 8N
[ 7
Type of Diet Rearing Efficacy | Pupal Weight E ’
g
Cellulose diet <5% <75¢g - ._Q
Starch diet <5% <75g w
PB lab diet 70.13 + 4.59 % 9.53+0.213 mg |

| Bran diet

58.93 +2.22 %

9.29 + 0.05 mg

New medfly lab diet

W EEd

66.20 + 1.33 %

.

8.68 + 0.06 m;

ik "N
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Control of CM (Cydia pomonella) using the area-wide approach in Chile 66P
Luis Devotto (Idevotto@inia.cl) and Marcos Gerding (mgerding@inia.cl)

Instituto de Investigaciones Agropecuarias (INIA), Chile.

Area under area-wide About 400 ha of commercial Many CM hosts grow in the Trap pairs are put around every
approach covering 6000 ha, apple orchards are sparsed area, acting as refugees orchard and migrant moths are
mainly pastures, cereals oo into the area, both recorded through season.

and pine woods. conventional (pink) and

organic (yellow)

. Apple @ Walnut X Traps
O Peach ' Quince

Lqel
2° o
@]

sujeyunow sapuy

CM control is done RESULTS

integrating several

tech nlq ues - . . CM dynamics between orchards and wild hosts were estimated using bidirectional traps (A). Inmigration is higher
" Popu |at|o n dyna m |CS than emigration in the 1st half of season, October-December (B), but inmigration and emigration are equal in the 2nd
half (C), January-March. More moths were caught in conventional than in organic orchards (D).
g E Emigrants § 100 “ o
Seaaties 1 § B .
Systemn (GIS) g g P ; E e e

H z g g

E E 2 £ 5

H I <2

Organic Conventional Organic Conventional 8 E
Type of orchard Type of orchard
0 T T
Conventional Organic
- 60 7
Neona'te CM parasitized by A. One sq inch/tree of the Chilean species
quadr/der?tata were released on 30 50 @ Contral re Trichogramma nerudaiwas release weekly
apples using a fine brush. Qs B T, nerudai | 5 on the borders of an orchard under mating
£ % @ E disruption (n=100).
8 20 g 4 g
Three methods were compared: g s H] o -]
no linjurec! apple (1).; apple . 5w E] Fruit dropping, light (“sting”) and heavy
which a circle of skin was g 'L e damage were reduced about 13, 40 and
removed (2); and bagged apple (20 10 L4 30%, respectively.
3).
( ) 1 2 3 i ]
Method Totalfruit  Heathy  "Sting"fruits  Severs Tatal
fufber fruits damagad  damaged

fruits fruits
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Effects of Host Density-age And Gamma Radiation.on The Mass *f

Production of Nesolynx thymus (Hymenoptera:Eulophidae), An

Endaparasitoid of UziflvExorista
LRl Lk

the Uzitiy, Exorista sorbillans (Wiedmann)
(piptera:Te zhinidoe) is o serious endoparasitoid of
the sllkworm. It couses 20-40 % loss to silk
indusery.
T Nesciyux thymus (Girauit) (Hymenoptera:
Eulophidue) is o gregarious pupal porositoid of
L‘ Uzifly
. 9N thymus wos found to haove the best
4+ characteristics os potential control agents.

A @ §. thymus has o muitiple host range. They ottack o

. number of dipteran insect species including uzifly,
blowfly, fleshfly and housefly.

& gffects of host age, density and gamma rodiation
(*co) on the mass-production of N. thymus were
investigated. cotr o wony

{1} 8 .

£
iy

M. M. Hosan, M. R. Uddin, A. M. S. Reza, A. R. Khan
Dept. of Zoology, University of Rajshahi, Bangladesh

# F Host

N. thymus larvae N. thymus Pupae

S

1

uzi adults

@®E)

wl;arfou—t.ed uzi
host pupae

uzi maoggots
perforating

sorbillans (Wied.)
40144

density ond host-age significantly
(P<0.001) influenced the sex-ratio of progeny in
N. thymus.

" Higher proportions of females were observed
for ail the host density levels and host-age
groups.

“rthe proportion of females was gradually
decreased as the density of host was increased
for more or less all the age groups.

-

" camma irrodiation significantly (P<0.001)

;ﬁ.‘ increased the progeny production of N. fhymus

RU while reared either on early and Iate irradiasted
host puparia.

*f @ rhe irrodiated early host pupne were more

suitoble for mass production of N. fhiymus than
the irradiated late pupae.

~&-age1 ~e=age-2 w=sged |
— ged e sged

= 2
£
£
8
3
a

Pl e e
Host density (No.)

Host rangos for the progany
L of ¥, thymus

intrinsic rate of increase for the
of .

Eetact of host density end ege on the

J Yo
&

, @ ANl the parameters including host density, sex and
their possible interactions showed significant
(P<0.001) effect on the progeny production of N.
thymus for all the host-nge groups.

“"Results revealed that there was @ direct and
progressive relationship between the progeny
production and the increase in number of host
puparia.

“There was o significant (P<0.001) decline in the
number of progeny with the increase in host-age.

@ rhe maximum progeny production can be obtained
by maintoining the range between 1:5 to 1:8
parasitoid to host ratio for all the age groups. )

@ rhe 2-4 day-old host puparia were most suitable for
obtoining the maximum progeny production of A.
thymus for all the host-densities.

#The values for rmtiay’, R. and GRR increased with
the increased host density

(=)ld 2
)

F pemale binsed sex-ratios were observed for all
the host-nge groups. The sex-ratios were dose-
dependent, ie., the number of females incrensed
as the doses increased.

| %" p nighly significant (P<0.001) difference was
observed in the progeny production within the
host range.

7@ the trend of progeny production was uzifly >
fleshfly > blowfly > housefiy.

ionizing radiation offers o relinble means to
nchieve developmental orrest of insect host for
use in i vivo rearing prior to mass production of
the porasitoid A. thymus. These Findings will be
further tested In on area-wide demonstration
site ut sericultural procticed oren, northern
region of Bangladesh, where both N. thymus and
sterile vzi Flies will be released.

A5
Iﬁ:mv 0
—!J‘.

i
B QY

wom NS
Siikwor

A F

This piBject is fufided -+ IAEA IAEABGD-10776] (O

WParsnt WF1 OF2

Progeny (No )
~«EEETRE

Femate propartion
Woa o~ o® m SRS

Eftect of pemma iradiction on the EHect of pamma Wiradiation on the
progeny production of N thrmus progeny production of K. thyorus
treoted as early host pupae

AL A A AL AL 00040 44 DE0)

Eifect of gamma irradlation on
the sex-rolos of &. thymus treated

treated as lote host pupae as early host pupee
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Evaluation of Various Date Palm Cultivars for Red Date Palm
Weevil Rhynchophorus ferrugineus (Oliv.) Rearing.

Hassan Y. Al-Ayied
Natural Resources and Environment Research Institute
King Abdulaziz City for Science and Technology
P. O. Box 6086- Riyadh 11442,
Saudi Arabia
E-Mail: alayedh@kacst.edu.sa

Pupal Sizes Pupale Weight

Introduction:

*Red date palm weevil Rhynchophorus ferrugineus Oliv. (Coleoptera:
Curculionidae) is the most destructive insect pest of date palm Phoenix
dactylifera L on Saudi Arabia since 1986.

*The estimated area of date palm is 139,099 Hectares with approximately
817,887 tons of date production.

« Up to 10 tons/ha. reduction in yield due to Red date palm weevil infestation
(Gush 1997).

 Saudi Arabia has approximately 400 date palm cultivars.

« Damage to date palm tree is mainly caused by larval stage of the insect that
feeds on the trunk of the tree.

ab

Pupal Size (mm)
Mean Pupale weight (g)

Khalas Khasab Sillage Sukkary Khalas Khasab Sillage Sukkary

Date Palm Cultivars

Date Palm Cultivars

Adults of Red date palm weevil sizes Mean adults male and female weight gained on various date palm cultivars

Objective:
Evaluation of various date palm cultivars on red date palm weevil
Rhynchophorus ferrugineus Oliv. development.

@ Male length
W Female length|
O Male width

O Female width

m Vale Weight
= Female Weight

Male & Female Sizes (mm)

Khalas Khasab Sillage Sukkary Khalas Khasab Sillage: Sukkary

Date Palm Cultivars Date Paim Cultivars.

Date Palm Cultivars Average females lifespan | Average number of eggs per
(Days) female
Khalas 120.17 b 208.83 b
Larval measurements Khasab 186.17 a 229.50 b
" Sillage 133.50 b 198.33 b
K R Sukkary 132.00 b 339.17 a
£x nLLenah : Conclusions:
i aLHCLengin g 1.Food quality differences have a significant impact on biological parameters.
e | LN § 2.Sukkary date palm cultivar proved to be the best basic food ingredient for insect growth.
- : 3.Females fed on Khasab significantly have longer lifespan. However, more eggs were laid by females fed
Khalas Khasab Sillage Sukkary Khalas Khasab Sillage Sukkary on SUKkary-
Date Palm Cultivars Date Palm Cultivars
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Management of melon fly infesting cucurbit growing
areas of Bangladesh using Sterile Insect Technique

Saidul Islam, Roksana Huque, M.A. Wadud, M. Aftab Hossain and Shakil A. Khan

Insect Biotechnology Division, Institute of Food and Radiation Biology, Atomic Energy Research Establishment, Bangladesh Atomic Energy Commission, G.P.O. Box 3787, Dhaka, Bangladesh

Abstract

Protocols for the application of SIT have been developed to suppress the melon fly, Bactrocera cucurbitae, the key pests of cucurbit growing areas in the country. A collaborative approach have been initiated with the
Entomology Division, Bangladesh Agricultural Research Institute (BARI) to transfer the SIT technology to the field levels. Insect Biotechnology Division of Institute of Food and Radiation Biology (IFRB) have developed
mass rearing facility of fruit fly using artificial diet, protocols for SIT application i.e., sterility dose, mating competitiveness, quality control etc. Sterilizing dose for the melon fly was determined by exposing 72 h old
pupae to gamma ray at various doses viz., 5, 10, 20, 30, 40, 50, 60, 70, 80, 90 and 100 Gy. A dose of 50 Gy was found to attain 100% sterility to melon fly. Mating competitiveness of the irradiated males and the virgin
untreated females were conducted at ratios 1:1. Semi-field trials of SIT have been conducted in a netted cage placed in a field. A netted area of 3 x 1.5 x 2 meters (L x W x H) was used for the semi field trial experiments.
The irradiated males (50 Gy) and unirradiated females were released at a ratio of 1:1 in the netted cages. Mating period was recorded between 5 p.m. and 9 p.m. A complete sterility was also recorded from the semi-field
trial experiments. The mating of irradiated males with unirradiated females were recorded as 69.4 % % 7.8.

Melon fly is the major pest of vegetables in Bangladesh. They cause
serious damage in the field and are considered to be of great
quarantine barrier for the free movement and trade of these
commodities in the world market. Research programmes have been
undertaken to introduce effective environment friendly approaches to
control fruit fly. Nasiruddin et al. (2001) reported 50% reduction of fruit
fly population in Jessore district area of Bangladesh by using bait
traps of cuelure pheromone. Nasiruddin et al. (2001) also reported the
higher capture of fruit fly using sex pheromone in combination with
methyl eugenol in bait traps. Insect Biotechnology Division (IBD) of
Bangladesh Atomic Energy Commission (BAEC) has been engaged to
develop SIT of melon fly and to integrate the technique with the other
eco-friendly approaches for effective and sustainable melon fly
management in Bangladesh.

Results

Effect of irradiation on melon fly in laboratory condition

The 72 h old pupae of B. cucurbitae were subjected to gamma
irradiation from 5 to 100 Gy. The results are presented in Figure 1. A
complete sterility was achieved at 50 Gy gamma irradiation dose.

Mating competitiveness

The mating competitiveness of the laboratory reared irradiated males
with unirradiated females were carried out in the netted field cage. The
results are presented in figure 2. The 72 h old pupae were irradiated
and the irradiated males were allowed to mate with the unirradiated
virgin females at 1:1 ratio. The mating of 40 Gy treated males with the
unirradiated females produced only 6% viable adults. But the
application of gamma irradiation dose of 50 Gy to melon fly males and
subsequent mating with the unirradiated females at 1:1 ratio did not
produce any viable larvae, pupae and adult.

Optimization of cost-effective artificial diets for mass rearing of melon
fly

The optimization of artificial diets for mass rearing of melon fly is one
of the important aspects of our research for cost-effective quality
mass production. Initially, three different compositions of wheat bran,
soya bran and sweet gourd based larval diets have been tested (Table
1). The results are presented in Figures 3 and 4. Figure 3 shows the
percent of egg hatch, pupation and subsequent adult emergence of
melon fly reared in artificial diets. The results indicate that the percent
adult emergence is about 85% when reared in diet C. On the other
hand, slight reduction of adult emergence was recorded when the
larvae of B. cucurbitae reared in diet B and A, respectively. Figure 4

2507

200

 Number of pupae %
ing/nun 150

number of adut mating/number

larvae, pupae

. adult
100 o

o

S D D D D D D &
I I R

250Gy
m40Gy
oGy

9% Mating No. Larvae No. Pupae No. Adult

Figure 1. Number of pupae and adults from
the mating of Irradiated males and
unirradiated females

Figure 2. Mating competitiveness of irradiated
males and unirradiated females

Ingredients | Diet A Diet B Diet C
Wheatbran | 400 g 600 g 4509

Soyabran | 600g 4009 5509 o

Sweet gourd | 500 g 500 g 500 g o

Sugar 2009 2009 2009 w o
C,Hs0,Na 109 109 109 Betceny w© mB
HCl 3.75ml 3.75ml 3.75ml » oc
Vitamin C 25¢g 25¢g 259 0

Water 1275 ml 1275 ml 1275 ml =R G FLIGTEEATED

Table 1. Composition of soya and sweet
gourd based artificial diets

Figure 3. Hatching, pupation and adult
emergence of melon fly reared
in artificial diets

7
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Figure 4. Mortality of adults reared on
artificial diets in two weeks

Figure 5. Length and breadth of male and
female pupae of B. cucurbitae

shows the percent of mortality of the emerged adult in two weeks period
reared in artificial diets. About 3 percent mortality were recorded in the fly
population reared in artificial diet C. The mortality was recorded 13% in the
fly population reared on artificial diet A.

Pupal size

The size of the pupae obtained from the larvae reared in artificial
diet C were recorded and presented in figure 5. The size of the
female pupae was found superior than the male pupae. Depending
on the size of the pupae, the sexes were separated by mechanical
sieving. About 70% separation could be achievable by this manual
technique. The length of the male and female pupae was 5.19 and
6.05 mm respectively. The breadth of the male and female pupae
was 2.5 and 2.94 mm respectively.

Conclusion

A considerable amount of cucurbit vegetables are grown in
Bangladesh. The consequence of high population of fruit fly cause
considerable damage to the cucurbit vegetables each year.
Researchers of Bangladesh Agricultural Research Institute have
been associated with considerable field research on pheromone
baits for suppressing the wild population in cucurbit growing
areas. Integrating the pheromone baits traps with the SIT
programme would be very much desirable to minimize the SIT
operational cost significantly. Considering the data obtained from
irradiation studies and limited release of sterile flies in semi-field
trials, we can conclude that some of the research areas needs
further refinement before applying SIT in actual cucurbit growing
areas. Vegetable farmers are continually increasing their support
for the eco-friendly fruit fly control measures in Bangladesh.
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TAEA-CN-131/75P

CONTROL OF CABBAGE DIAMONDBACK MOTH
BY USING STERILE INSECT TECHNIQUE AND

Lt - R e
The cabbage Di

PARASITOID IN MYANMAR

NILAR MAUNG AND HEATHER MORRIS

Plan Protection Division. Myanma Agriculture Service.
Ministry of Agriculture And Irrigation. Myanmar.

amondback moth - DBM, is a serious pest of cruciferous crops through out the world. To control

this pest, farmers use large quantities of insecticides. In the meantime, continuing use of insecticides resulted in DBM

developing resistance to insecticides.

DBM-SIT in Myanmar Research contract No. MYA 7167/RB - IAEA / FAO from 1993 to 1998.
Objectives are to control the DBM pest pupulation, to reduce the use of chemical pesticides and to increase the

population of natural enemies in cabbage growing area.

RESULTS

Mass-rearing of DBM on various foods

In figure (1), Effective percentage of mass - rearing
of DBM were (51-56) % on cauliflower, (35-38) % on
cabbage, (25-27) % on mustard and (33-35) % on
artificial diet. Mass - rearing of DBM on cauliflower
was best more than cabbage, mustard and artificial diet.

Percentage of development on various Fig {1y
sources in 1996-1997 (Eggs to Adults)
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Pupae colloection on aluminum foil
In figure (2), Effective percentage of DBM pupae
collection on aluminum foil was (90-92) % on
cauliflower, (79-82) % on cabbage, (76-77) % on
mustard and (86-87) % on artificial diet. Pupae
collection on cauliflower was best more than cabbage,

mustard and artificial diet.
Effective pereentuge of DBM pupee Fig (21

collection on aluminum foil with
various sources in 1996-97
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Storage of DBM pupae and Larvae

In figure (3) and (4) Pupae could be stored
successfully for 2 weeks at 5-10°C. Larvae reared on
cauliflower could be stored for 7 days at 5-10'C
refrigerator. Larvae reared on cauliflower could be
stored for 7 days at 5-10° C refrigerator in figure (5).

Storage of pupac in 16C incubaler Fig(3)
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Storage of larvae on canliflower in §°C Fig(5)
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Tests of different dosage of gamma radiation

In Table (1), r-radiation rates of 10 Kr gave the best results
than 15 Kr and 20 Kr.

Table (1)
Fi studies on Diamond back Moth in 1997

10Kr | 15Kr 20 Kr
| M(T)x F(N) | M(T)xF(N) | M(T) x F(N)

| Date | Test | No. | Date| Test | No. | Date | Test | No.

6197 | 10P 0P 6197 | 0P
;m.w e 710x10 7197 |10 10
[8.107 Egy 7l Egg | 198 | 8197 | Ege | 186 .
10,197 1st [ Ist 176 [10,1.97| Ist 169 .
17197 4th [ 197 ath | 16 |18197) 4m | 21
[19.1.97| pupae | 10 20197 pupse | 12 |20097| pupae | 18

22.1.97 | Adult & 197 Adult 1 23.1.97 | Adult 1z

ix

22197 3 | F1 (23097 sxs | B (23097 6xe | FI
| i Bl
3.1.97| Egg | 24 97| Egg | 45 |24197] Egg | S

125.1.97| 1st 9

Ist 15 126,197 1Ist 28
11297 | 4th 4 4th 8 [4297| 4th 15
13297 | pupne | 2 7ipupse | 4 | 7297 |pupae| 6
16207 | adult | 1 adult | 4 [10,297 adult | &

Frequency distribution of DBM population

in field

Frequency distribution of plants containing different
numbers of DBM adults was shown in figure (6). Most of the
plants harboured 1-5 adults during the season. Weekly
distribution of larvae population was shown in figure (7).
Most of the plants harboured (2-25) larvae during the season.

Frequency distribution of adult population of Plutella xylosiella Fig (6)
on unsprayed cabbage at Nyaung Le Bin
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Study the rate of DBM larvae parasitoids in
fields

In figure (8), Weekly ten DBM larvae in each control area
were collected. DBM larvae parasite. Cotesia plutellae or
Apanteles plutellae were found and percentage of DBM
larvae parasite was (30% - 40%).

Rate of DBM Larvae parasite cocoon Fig (8)
Cotesis plutella in fields - 1995

1995
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Conclusions

Mass-rearing of DBM on various foods, pupae collection
on aluminum foil, storage of DBM pupae and larvae, tests of
different dosage of gamma radiation, frequency distrubution
of DBM population in fields and Study the rate of DBM
larvae parasitoids in lowlands area were important factors to
control cabbage diamondback moth in cabbage growing area.
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Assessing genetic variation in natural
populations of the New Word screwworm

fly, Cochliomyia hominivorax.

L.M. Evans?, J.R.Stevens?, A.M.L. Azeredo-Espin?, T. Torres2? and P. Fresia3
1. Department of Biological Sciences, University of Exeter, Exeter, UK, EX4 4PS.

2. Departamento de Genetica e Evolucao, Universidade Estadual de Campinas (UNICAMP),

PO Box 6010, 13083-970, Campinas, SP, Brazil.

3. Facultad de Ciencias Tecnicas Nucleares Aplicadas, Igua 4225, 11400 Montevideo, Uruguay.

Abstract: Through participation in the IAEA/FAO programme ‘Enabling Technologies for the Expansion of
SIT for Old and New World Screwworm Fly’, we have been able to analyse samples of New World
screwworm fly from across the range of this insect pest. This poster will bring together data from a range of
genetic markers which have been used to assess levels of genetic variation within populations of the New
World screwworm fly, Cochliomyia hominivorax. The markers used include: rRNA gene sequences, together
with sequence information from protein coding genes, and microsatellites, allowing variation to be assessed
at a range of levels from species to population.

Introduction:

»The new world screw worm (NSW), Cochliomyia hominivorax,
is a major parasitic pest of Caribbean and South America.

»Eradication from N. America and much of Central America by
sterile insect release techniques (SIT) mostly successful.

»Interbreeding between remaining isolated populations
possibility-ability to affect ongoing eradication programmes.

»This study aims to characterise the genetic variability present

in these populations and assess the gene flow between them.

This will be achieved through the use of molecular markers,
designed to assess variability at differing resolutions;
microsatellite markers will assess the population level
differences, while sequence data from the Elongation Factor
la (EFla) will provide information about sub-species level
variations.

Fig. 1*-'_§ar_nole Selection

Jamaica

Microsatellite analysis: A suite of 5 new microsatellite primers was
developed to support those already in use (Torres et al, 2004). These were
found to only amplify the Brazilian samples. From other arthropod based
studies (Moulton, 2000 & 2003, Rubinoff & Sperling, 2002 and Zakharov et

Alfenas, Brazil al, 2004) it is clear that EFlo is a rapidly evolving gene, capable of
y // highlighting variation within populations of single species, hence it was
2 decided to concentrate our efforts on the gene sequencing data.
Sao EFla Gene Sequencing:
paulo *Partial gene sequence was obtained from 3 separate C. hominivorax from Brazil, C.
1. Canelones, Suarez Brazil homlnlvqrax from Jamaica, Chrysomyia bezziana, Chrysomyia albiceps and Cochliomyia
2. Colonia - macellaria.
' *Amplification but not sequence was achieved for three samples of C. hominivorax from
3. Cerro Largo, - Uruguay

Banados de Medina,
Uruguay S

= *C. macellaria produced only a short sequence (130 bp) when compared to the other samples
(400-600bp)

Fig. 2 Phylogram of the shared section EFla sequences

Phylogeny Production

C.albiceps C.bezziana

*The partial EFla. sequence
data was aligned and used to
generate phylograms
illustrating the relationships
between the samples.

*The complete range of
successful  sequences s
shown in Fig. 2, including
only the shorter section of
sequence shared by all
samples.

C.macellari

*Fig 3 shows a phylogram
generated using the full
length sequences but
excluding the C. macellaria
sample, minimising  any
impact this shortened
sequence would have on the
phylogram.

C.hominivorax Brazil 2
C.hominivorax Brazil 1
C.hominivorax Brazil 3

10 changes

C. Hominivorax Jamaica

Discussion:

*Both phylograms clearly show same pattern .. C.
macellaria sample is not affecting phylogeny.
*Brazilian C. hominivorax cluster very closely, not distinct
at this gene level.

*Brazilian NSW clusters closley with related species,
Chrysomyia bezziana and Chrysomyia albiceps, but is
distinguished from them.

«Jamaican NSW is very different from both other NSW
and the related species at this gene. Reasons for this
are not clear, but geographical isolation is most likely.

*Further work, including extending the sample range and
markers used, needed to explore this fully.

Fig. 3 Phylogram of long EFla Sequences with C.

Cochliomyia samples
wanted: please contact
[.m.evans@ex.ac.uk

macellaria sample removed
C. hominivorax Jamaica

50 changes

a 2 C. hominivorax
Chrysomyia albiceps Brazil 3
Chrysomyia bezziana
C. hominivorax ~C- hominivorax
Brazil 2 Brazil 1
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for Swallowtail Butterflies of the Genus Papilio (Lepidoptera:
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ATTRACTION OF LEPIDOPTERAN MOTHS BY SEX PHEROMONES IN
THE FRUIT ORCHARDS IN THE MEKONG DELTA OF VIETNAM

MATERIAL & METHODS
Seven monoenyl acetates (25-10:0Ac, Z5-12:0Ac, Z7-12.0Ac, 29-12:0Ac, 2%

14:0Ac, 211-14:0Ac, and E11-140Ac), three monoenyl alcohols (Z7-12:0H, Z11-
14:0H, and E11-14:0H), and two dienyl acetates (Z9,E11-14:0Ac and Z9,E12-
14:0Ac) with >97% purity were supplied by Shin-etsu Chem. Co., Ltd. (Tokyo, Japan).
Monoenyl aldehyde (Z11-14:Ald) was prepared by PCC oxidation of Z11-14:0H.

Four trienes (£3,26,29-18:H, Z3,26,9-1%:H, 3,26,29-20:H, and Z3,26,3-21:H) and
twelve epoxydienes (racemic mixtures of epo3,Z6,29-18:H, Z3,ep6,Z9-18:H,
£3,26,6p0%-18:H, and their C19-G21 homologs) with > 95 % purity were synthesized
from finolenic acid (Ando et al., 1993)

- » .
j,\f l
1.99

Archips atrolucens (Diakonoff), Tortricidae

TAEA-CN
131/84P

TRAN VAN HAI', LE VAN VANG ', SHIN-ICHI INOMATA * and TETSU ANDO*

! Department of Plant Protection, Cantho University, Cantho City, Vietnam
“Tokyo University of Agriculture and Technology, Koganei, Tokyo, Japan

INTRODUCTION

Random scregning ess of synthetcsex pheromones n order fo gainiformation on he mating communication
systems ofepidopteren secies were conducted inhe fruitorchadsof Chinese appl, uava, plumand logan in
the Mekong Deltaof Viet Namover an approximately two e period starting from December 9%,

Argyrogramma signata F. ©

Chrysodeixis eriosoma
Doubleday ¢

c

Ci

pricy Q
P agnata S

Ctenoplusia albostriata Bremer
& Grey ¢

Zonoplusia ochreata Walker ¢

Spodoptera pectinicornis
Hampson?

Hypena sp.¢
Luceria sp.f

Zanceognatha sp.8

Arctiidae

Cyana sp. 1 h
Schistophleps sp. 1 h

Schistophleps sp. 2 h

Schistophleps sp. 3 k

Z5-10:0Ac

Z7-12:0Ac
Z7-12:0Ac¢ + Z9-14:0Ac

©:1)

Z7-12:0Ac + Z9-12:0Ac
©:1)

Z7-12:0Ac

Z7-12:0Ac + Z5-10:0Ac
©:1)

Z7-12:0Ac + Z5-12:0Ac
(5:5)

Z7-12:0Ac

Z3,76,epo9-21:H
73,76,ep09-18:H

Z3,ep06,29-19:H

73,76,ep09-18:H
73,Z6,ep09-19:H

73,76,29-19:H

73,26,29-21:H

Family Attractant Main season of flight and (total

Species number of captured males) ?

Tortricidae

Adoxophyes privatana Walker ® | Z11-14:0Ac + Z9- March-April (435)*, June
14:0Ac (9:1) (69)*, Nov. (26)*

Archips atrolucens Diakonoff Z11-14:0Ac + E11- Dec.-March (21)*, May-June
14:0Ac (5:5) (13)*

Meridemis furtiva Diakonoff ® Z11-14:0Ac March-June (223)*

Cosmopterigidae

Gen. et sp. Z11-14:0Ac March-June (354)*

Gelechiidae

Gen. et sp. Z9-14:0Ac Jan.-March (234)*

Batrachedridae

Batrachedra sp. Z7-12:0Ac + Z9-14:0Ac | Jan.-April (145)*, June (18)*,
©:1) Aug.-Sept. (40)*

Noctuidae

Jan.-March (64)**, June-July
(21)**-Oct.(25)**

Sept.-Nov. (23)*
Dec.-Jan.(8)*

March (14)**, Oct.-Nov.
(70)**

Jan.-Apr. (251)**, Aug.-Dec.
(424)**

Jan.-March (152)**, Oct.-Nov.
(16)**

Feb.-May (73)**, Aug.-Dec.
(97)**

June-Oct. (51)*

Jan.-Feb. (28)**
Dec.-Feb. (140)*, July-Sept.
(58)*

Dec.-Jan. (29)*, Aug.-Sept.
(38)*

Aug. (31)*
Dec.-March (106)*, June-July
a4*

Dec.-April (254)*, Aug.-Nov.
(65)*

Feb.-Sept. (242)**

£ Captured males in Test 1 from December 1998 to November 1999 (*), and in Test 2 from January to December 2000 (**).

b . ; .ood _— . L g . [
Tortricinae, ¢ Plusiinae, AmphlpynnacyHypenmae,‘[Ophldermae, ®Herminiinae, " Lithosiinae.

8 8 8 8

Number of captured males
8

Rain (mm/month)

8

Fig. 1 Monitoring of threePlusii by traps in orchards in the Mekong Delta (Cantho city) in 2000.
Chrysodem: eriosoma (0, Acanthoplusia agnata (O), and Ctenoplusia albostriata ( )

Moths captured by sticky pheromone trap

Trap in Chinese apple orchard

RESULES & DISCUSSTON

Table shows the aftractants, the main seasons of flight, and the total mumber of captured
moths. Field tests of synthetic pheromones at orchards in the Mekong Delta successfully
revealed the species-specific male attraction of 19 lepidopteran species. Monoenyl acetates
with a Cyo-Cy4 chain newly attracted six speces distributed mainly in Southeast Asia:
Adoxophyes privatana, Archips atrolucens, and Meridemis furtiva in the Tortricidag family
and Argyrogramma signata, Spodoptera pectinicornis, and Zonoplusia ochreata in the
Noctuidae family. Furthermore, male moths of three species belonging to the
Cosmopterigidae, Gelechiidae, or Batrachedrida family were also caught by traps baited with
acetates. On the ofher hand, trienes with a Cyg-Cy chain and their monogpoxides, which are
stereotypes of pheromones secteted by females in the Geometridae family, did not show
activity against any geometrid males but attracted three Noctuidae species and four Arctiidae
species. Although only genera were defined for their taxonomic classification, the attraction
i§ nofeworthy considering that sex pheromones and attractants have not been reported for
species in the same genera,



Management of the Mediterranean fruit fly, Ceratitis
capitata (Wied.) in the Gharb area in Morocco

Jamila Wadjinny? (jwadjinny@yahoo.fi- ), Malika Bounfour® ( mbounfour@yahoo.com )
aMinistére de 1’ Agriculture / DPVCTRF/ Inspection régionale de la Protection des Végétaux de Kenitra/ Maroc; PMinistére de I’ Agriculture/DPVCTRF / Rabat/ Maroc

Introduction Evaluation of fly population and apparent damaged fruits in the field (2000/2001)
The Mediterranean fruit fly (medfly), Ceratitis capitata Wiedmann is a major pest for fruit B e = L \
production, especially Citrus in Morocco ( AIEA, 1995).
The Plant Protection Directorate (DPVCTREF) in collaboration with GTZ (German Co- " 12
operation) have developed a management program for medfly, based on spot treatment Navel fruits apparently damaged reached a = 14
(Papacek, 1997). The present paper reports on an experiment conducted during the 2001 maximum of 2% and 3% respectively in spot - E 12
growing season in an effort to adapt the spot treatment method to the Moroccan context. To treatment and conventional method (fig.1). :g E, "
achieve this objective, we studied the efficiency of the spot treatment method compared to On Maroc late rates of fruit damaged had a 5" I
conventional one (Driba, 1998). maximum of 1% and 16% respectively on spot Zu : j
treatment and control area ( fig.3). . B
Map of Morocco showing the location of Gharb area and main fruit production areas . :
S S S R &

s Ealr ~ B B O & g P
k Fig.1: Damaged fruit on navel variety Fig.3: Damaged fruit on Maroc late j
T R T contorwea)
- higher population was observed on Navel ( till 70

" . flies / trap / week ) (fig.2) compared with Maroc late
variety where the maximum was 25 flies/ trap/ week
" 0 (fig.4 ). Traps showed a permanent presence of medfly
° on control areas. In moroccan conditions medfly is
g 1 <==| present all the year ( Smaili et al., 1999).

Lo abaucciharb anes E o Irrespective to control method used , The number of
gzl Eaintul LS00 taas T * flies captured was not significantly different
_1;‘:{‘::":"'" FlECTO B e ind brmny (ki » . On Maroc late, the threshold ( 21 flies/trap/week) have
Y il = . . 10 not been reached; thus conventional method control
CEEpnaE et o o was not adopted. As the threshold is commonly not
Aansl praduction - AGGOR Teres - e e e et O g0 080 FES pgEd joma gt gy reached on this variety, growers does not spray and
Citrus area :17 000 ha Fig.2: Fly population on navel variety fig.4: Fly population on maroc late / wports damages

Material and Methods

Cost comparison of spot treatment and conventional control Evaluation of damaged fruit from sampling after harvesting in order to confirm punctu

method with larvae and therefore real rates of damaged fruit on Navel variety
Monitoring ot Total cost | Total cost Nbre of Nbre, of fruit | Rate of fruits with | Nbre, of fruit | Rate of fruits with
W HE A e e Sy e Y s e ae et ey o) (TS G A Cost of one application (§/ha) | levele of Dates on 3 L . L o
Fruit sampling Control | Typeof | No.of e Gres 20002001 fruit with apparent | apparent with larvae larvae (%)
/ e L
100 fruits were collected from 20 randomly selected trees. The percentage of fruits with punctures was then estimated. A fruit with method | application icati + oil S houT, P sampled |[CA|CTM|STM| CA | CTM|STM| CA|CTM |STM| CA | CTM|STM
a mininmum of one puncture was evaluated as an infested fruit, e (Sha) | (Sha) g 200 BIsRzaE s 2 12051 105 | 1
Fruit harvest mectid = . . -
The fruit harvest was carried out on Navel variety as scheduled : 15 Oct, 20 Oct, 24 Oct, 30 Oct and 15 Nov. The fruits were Localised | a1 | on 03 o | es4s 20-oct 500 136] 14 | 12 |1272| 28 | 2.5 |125| 11 | 6 [ 25 | 202 | 102
collected from 20 trees randomly and kept in 25° chamber in order to accelerate fly punctures. After 10 days, actual damage was Conventional i ? “r g 4 ) &
evaluated by slicing open and check of fruit fly larvae. l: wm:‘ spmylflg 9 24-oct 600 159] 18 13 1265 3 2.16]141] 9 7 12305] 105 | 1.16
Economic evaluation reatment | Generalised) 3 45 1 126 03 f 506 ) 15318 30-oct 800 [204] 20 | 18 [25.5] 2.5 [2.25[191] 11 [ 8 [2308] 104 [ 1
Economic evaluation was conducted by comparing the cost of conventional method and spot treatment method. | _spraying T 15-nov 1000 234 25 23 [ 234 25 2.3 [204| 15 11 [ 204 1.7 11
) Average rate of
W o | ‘ - ‘ ‘ . ‘ w | =z N 25.4 | 2.66 |2.24 226 | 1.66 | 1.1
Presentation of conventional and spot treatment method for control of medfly LA .
Comventonal mothod v ——— On Navel, the direct hefleﬁce usmg. spot treatment method.vms evah’mted to At harvest, average proportions of fruits with apparent damages were evaluated at CA : control area
- - 200 $/ha.and the cost of the operation was only 26.79 $/ha instead of 218.6 $/ha 5 540/ and 2 66%respectively for conventional method and spot treatment method CT™M: CNWE:"!;W‘ ccatmeny
Starting From 1% September for Navel |Starting From 1°' September for . anti N LT v . . metho
Period of monitoring and 15 November for Maroc late Navel and 15 November for usn.1g conyv cnt'lonal mctho'd..on Maroc_latc, spot trcatr?cnt method has a!lowcd Examination of the punctured fruits in the laboratory confirmed those results. R
Y P T an increase of 500 $/ha of direct benefice compared with control area, with an
Do o T e Trap monitoring Monitoring and Fruit sampling yerage cost of only 42.3 $/ha .
*If 21 flies/trap/week , then localised *If 21 flies/trap/week and/or 1 C l .
spraying with attractant and insecticide of|puncture /fruit, then spot spraying onclusion
1 row every 4 at 250 L of mixture /ha.  |of 1 side of the tree at 16 1of ) . ) )
Treatment threshold and mixture/ha Spot treatment method was not only efficient but showed an extremely economic interest as the cost was reduced to 85% of conventional method cost; this method was approved by
L=atuentimeiod * If > 21 flies/trap/week, then * If > 21 flies/trap/week, then other authors (Vincenot and Quilici, 1995; Affellah and al, 2000) . Climatic conditions of Gharb area characterised by cold winter in December January contribute to the decrease of
generalised spraying with insecticide only spot spraying of both sides of the population especially on late varieties, additionally the use of spot treatment as an efficient, economic and friendly mean for control of medfly can replace the conventional method
at 2000 1 of mixture /ha. tree .at 321 of mixture /ha. A ) ) ) .
N .This method could be successfully integrated in a future SIT area wide of Ceratitis
avel Maroc late Navel Maroc late
Number of applications 5 localised + 3 N o o References

generalised

ORI oI ECHEE - AIEA, 1995 Economic evlitionofdamage causd by, axd methods fcotrol f, th Medieranan ity the Maghrsh. Ananlyi coveig e control p st sere FAOIAEA, Ocobe 1995
L g 3,625 Vha B 704 cc/ha 960 co/ha > AFELLAI M, SMAILLC. e RIZQU A 2000 Rt prlminirs d e g e lémentie dans a igion d Gha a Moro, 51t nermatioal symposim ofcop protccton, ay Gent Blgum 2000
> DRIBATLEMCANI A. 1998 Euude d Pt s dagrumen dans  on el mise e plce dun e g conre s prncpau rvageun Memoie de e, ENA, Mekne, 1 .
Volume of the mixture P B — — > PAPACEK D, 1997, Intgrtd ofpst management.Reporonshorfrm conutancy misson o Moroce, 20 May - 0
> SwAlLL AFELLAH M. ZNDA L« AARAB A, 199, b G twlion des wiomens lcalsés par s conve Coris capiaa (Dpir Tepbidne) s clémeniier dans e Ghab (Maroo)  Foculeit landbounkundige  entocepase bioogis
e wetrsappen. M o Landbouw Uni. Gent 6430, 169176,
VINCENOT D, and QUILICIS 1995 Lute rasonés envrger dsgrumess i de  union s vl 0.0, P: 2038
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’ N M A u R ’ T ’ U s S Permalloo, SI Seewooruthun, P Sookar, M Alleck & B Gungah
Ministry of Agriculture, Food Technology and Natural Resources, Réduit, Mauritius
email: ento@intnet.mu; moa-entomology@mail.gov.mu

Introduction

In Mauritius, there exists several species of fruit fies namely the
peach fruit fly Bactrocera zonata (Saunders), the Natal fly Ceratitis
rosa (Karsch) and the Medfly C. capitata (Wiedemann) which attack
g fleshy fruits such as mango, peach, guava, papaya among others.

3 ',:;* The melon fly B. cucurbitae (Coquillet) attacks cucurbits only.
709 do National Fru
L An area-wide National Fruit Fly Control Programme (NFFCP) was
1 initiated in 1994. It was funded by the European Union until 1999 and

- Cucurpita® is now fully financed by the Government of Mauritius.

Methodology 3 ; Fruit fly populations in treated areas have been reduced.

The level of fruit fly damage to fruits has been reduced.
The NFFCP targets some y 9

75,000 backyard fruit-tree owners mainly.

Use of bait application and male
annihilation techniques.

Fruit fly monitoring through traps and
fruit collection.

The bait-insecticide mixture is being
supplied free of charge to the public.

Future Strategy:

Integration of BAT/MAT with other control techniques (Use of female attractants and SIT)




Preliminary work on population genetics of
Glossina fuscipes fuscipes in Uganda

Abila P.P.%*, Enyaru J.C.K.1, Muwanika V.2, and Okedi L.M.Al

Introduction

Tsetse flies transmit several trypanosome species, including Trypanosoma brucei brucei,

T. congolense, T. simiae and T. vivax that affect livestock. The fly also transmits T. b. rhodesiense and T. b.

gambiense which cause Rhodesiense and Gambiense forms of human African Trypanosomosis (HAT)
respectively. In Uganda, both forms of the disease exist with Glossina fuscipes fuscipes as the main vector
(Okoth, 1999; Fevre, et. al., 2001).

Tsetse population in Uganda is estimated to infest approximately 2/3 of total land area. This population is
fragmented into patches of sub-populations.

The aim of the present project is to investigate the genetic variation within and between different

G. f. fuscipes sub-populations. Microsatellite markers are used to estimate genetic variation within and
among tsetse populations (Solano et al., 1997).

Materials and Methods

Study Area

Samples were drawn from the districts of Soroti, Kamuli, Iganga, Tororo, and Lira

Genomic DNA Extraction

Extraction of genomic DNA was done using the salt-extraction procedure as described by Aljanabi and
Martinez (1997).

Microsatellite DNA Amplification
Polymerase chain reactions (PCR) to amplify DNA fragments using microsatellite primers, were done.

A total of 13 microsatellite primer sets described by Luna et al. (2001) from G. palpalis gambiense were
tested on G. f. fuscipes.

PCR was done and products were resolved on 12% polyacrylamide gels and visualized after ethidium
bromide staining.

Results

A total of 250 tsetse fly samples have been collected from the study districts. The details are in table 1 below.

A total of 13 Microsatellite primer sets (Pgp1, 8, 13, 17, 20, 22, 24, 28, 24, 29, 33,35 and 38) described

in G. palpalis gambiense have been tested for population genetics studies on G. f. fuscipes field samples from

Uganda.

Figure 1:

Visualization of polymorphic
microsatellite DNA amplified
using primer set targeting the
Pgp 13 loci in G. f. fuscipes

Table 1:
G. f. fuscipes samples by district and trypanosome infection

District

Site of infection | Iganga Kamuli Lira Soroti Tororo Total

Salivary gland 0 0 0 0 & 1
Mouth parts 4 0 5 0 2 11
Mid gut 7 4 3 0 6) 20
Sample (n) 52 62 50 24 62 250
Conclusion

Primer sets described in G. p. gambiense are able to amplify genomic DNA from closely related
G. f. fuscipes.

Future work

Microsatellite data will be analyzed for three major aspects; genetic diversity within populations, population
differentiation, gene flow and phylogenetic relationships between populations.

FAO/IAEA International Conference on Area-wide icontrol of inscect pests: Intergrating the sterile insect and related Nuclearand other techniques, 9th to 13th May 2005, Vienna,

ustria



Potential mobility differences between codling moths
mass-reared using standard and diapause production
protocols

STEPHANIE BLOEM, CBC at FAMU, Florida, USA
SILVIA DORN, Institute of Applied Sciences, ETH, Zurich, Switzerland
JAMES E. CARPENTER, USDA-ARS-CPMRU, GA, USA

700- *

Maintaining or improving the quality of mass-reared laboratory-adapted insects is essential 6001 (840
to successful programs using the SIT. | |
In codling moth (CM), Cydia pomonella, laboratory rearing at constant temperature (27°C) " 200 “— 537
followed by irradiation results in CM that are less active in the spring when compared to wild 5 4001 464 Odiapause
CM that have overwintered in the orchard. O 30041 361
To address this concern, a technique was developed to mass-rear CM through diapause. fr || D siEnekE
Subsequently, release-recapture rates of mass-reared diapaused CM were shown to be c 204 | | L reanng |
significantly higher than that of CM reared through standard protocols. ‘» 1004

< o+
Previously published studies on CM correlate high actograph mobility counts with increased g females males
dispersal under field conditions. Therefore, laboratory studies were conducted to ascertain ©
whether the difference in release-recapture rates might be explained by differences in é‘
locomotor activity. ‘S 8007 d
We examined the effect of gender, mating status, overall temperature, dose of radiation and g 70017 | 742
length of cold storage on the mobility of CM mass-reared through standard or diapaused - 6001 |
protocols. g 50077 f—
This poster presents a subset of our results. € 400 S

[ | * 440
. -, . . 300 Ovirgin

CM were mass-reared in Osoyoos, British Columbia, Canada and experiments were ||
conducted at the ETH laboratories in Zurich, Switzerland in 2005. 20077 | 28
We used 30 infra-red actographs housed in a climate controlled chamber (25°C, 16L:08D, 100+
60% relative humidity) to assess differences in locomotor activity. o+
Each actograph has a transmitter that emits an infra-red beam that is captured by a receiver females males

linked to a computer. CM in closed glass vials are positioned between the transmitter and
the receiver. Any movement that intercepts the infra-red beam triggers a signal that is
recorded by the computer.

Tests lasted 4 hours and were initiated 1 hour before sunset. Light intensity was 3,750 lux
at photophase (1 hour) and gradually diminished over the 2 hour “sunset” to reach 0.1 lux at
scotophase (1 hour).

We found that :

« diapaused CM females were significantly more mobile than females reared through standard production protocols.

« mated CM females were significantly more mobile than virgin females; these data suggest that mated females become
more active as they search for oviposition sites.

< no difference in locomotor activity due to rearing strategy was detected for males; these data suggest that the higher
recapture rates for diapaused males obtained in previously published field studies resulted from an increased ability or
higher propensity to respond to a pheromone signal and not from differences in dispersal ability.

« no difference in locomotor activity due to mating status was detected for males; these results suggest that released
males will retain the same level of mobility even after they have mated in the field. In addition, because 12-15% of the
mass-reared males have already mated before being released, our results suggest that their mobility is not compromised
because of mating in the laboratory.




Comparison of pupal and other parameters in field
and insectary-maintained G. f. fuscipes in Uganda

Okedi, L.; P. Abila; F. Tabuley and C. Ohamato
NARO-Livestock Health Research Institute (LIRI), P. O. Box 96, Tororo, Uganda

As part of quality control studies on tsetse fly materials to be availed for
Sterile Insect Releases, co-ordinated research activities are ongoing to decide
parameters to be included in criteria and protocols for tsetse rearing
insectaries. Among conservative (non-changing) characters is size of pupa
case. While pupal weight changes with age of pupae — becoming lighter as
the larvae metamorphoses into a rather dry adult, the size of the pupal case is
constant from day one. The size of pupa correlates with size of larvae that
formed it and predicts the size and quality of the future adult to be of an
acceptable size to successfully establish itself and compete with wild flies in
the field, for niches and mates.

Quality of tsetse fly product from mass rearing, is a pre-requisite for success
of all SIT-based programs as it takes years before the product is available.
The product should be un-changed in size, behaviour, etc., as to be able to
successfully survive and compete with wild populations, whose
phenotype/genotype is “regarded” the standard.

Therefore setting up acceptable pupal size limits along with related pupal
emergence periods will ensure that resulting progeny, with a acceptable
mating propensity will be provided.

Pupal size is determined from pupal diameter, a base for sorting pupal cases
according to size. Pupal size is directly correlated to good nutritional status of
mother tsetse fly, and assumes that the normal inter-larval period and
consistently good insectary holding conditions and management regimen.

Comparison of field caught and insectary pupal weights
for G. £ fuscijpes in Uganda (study on-going)
Pupae collections from Buvuma Islands are

foremost compared with insectary pupae of
the same age. Age is correlated

after emergence data of field collected pupae
had been obtained.

Weight status according to weeks

since pupariation was recorded.

There were no significant differences

in weight between Buvuma and

insectary pupae.

Class and weight parameters in
pupae (Insectary and Buvuma)

Class A |Class B
13.83% |86,16%
Average |2.6054g [20.5mg |26mg

weight  |at 2 wks
Vienna

Average [2.7212g |21.5mg |25mg

weight | at 2 wks
Buvuma

ZoOw=—T>TVZOO

Emergence trends of field (Buvuma) & insectary pupae

Pupae collected from Buvuma Islands were kept iindividually along
with insectary-reared pupae in petridishes and emergence data
recorded by day, sex and all un-emerged pupae dissected after day 40
in the lab.

The data collection is still ongoing for batch 2-3. The study will be
extended to mainland lake Victoria shoreline tsetse material.

No conclusions will be drawn as study vbeties

ongOIng’ . . Watery Red Formed Empty Totals
but no significant differences between eye

field collected and insectary material
have been detected to-date

@ 18 92

Performance of Buvuma collected flies following establishment

of make-shift membrane feeding on the field

Attempts to domesticate Buvuma strain of Glossina f. fuscipes have
been ongoing with flies being transported to Tororo some 250km away
without feeding. A dimension of feeding flies and only transporting flies
that had fed and survived for 24-48 hours was pursued. Results
showed that membrane feeding in the field greatly increased chances
of fly survival and the flies larviposited in the insectary and fly survival
of up to 2-3 moths was recorded. Improvements need to include
ensuring survival and retaining males too for mating emergences.

The study will be extended to
the mainiand

Dec 2003 | Total Pupae
females |dropped
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Village-level suppressive fruit fly management in India:
Issues determining the optimum scale of cooperative control

JM Stonehouse?, JD Mumford?, RK Patel?, BK Joshi?, VM Patel?, RC Jhala®, DB SisodiyaP®, ZP Patel®, VS Jagadale®,
J ThomasP, CV VidyaP, T JiJi®, B Nair?, HS Singh?, AK Mohantha®, S Rai?, S Satpathy?, RP Shukla?, A Manzar® and A Verghese®
(a) Imperial College London, Ascot, UK (b) Indian Council for Agricultural Research, New Delhi, India
E-mail corresponding author: j.stonehouse@imperial.ac.uk

Village Cooperative Control

There are often benefits to the coordinated, suppressive control of pests over an area larger than an individual farm, but smaller than hose used for high-tech applications such as
SIT. This study evaluated the returns to fruit fly management at “farm” and “village” scales in India. Village-level application had double the effect of farm-level application.
Interviews and discussions examined the social features making cooperative control sustainable at village level.

Five Keys to Sustainability

1 - Farm size Among large farms the number of farmers needed to obtain cooperative control is
relatively small. Among very small farms only cooperative control may be effective, as immediate
reinvasion from neighbouring plots undermines farm-level controls.

Farmers were interviewed singly and
in groups (photo: HS Singh)

2 - Problem seriousness Sustainable cooperative control must overcome inertia, apathy and
suspicion. The perception of the problem as serious is particularly important in overcoming this.

3 - Shared economy Sustainable cooperative control is enhanced when it can be “grafted” or . .

s i . L . L Cooperatives which buy
piggybacked” onto other cooperative activities - such as marketing or buying inputs — rather than produce are trusted to
starting from scratch. provide inputs

(photo: J Stonehouse)

4 - Social cohesion Some mutual trust is highly important. Farmers tend to trust recommendations
from cooperatives for cultivation when these also buy their produce, the farmer can see a real interest
by the cooperative in the success of production rather than the sale of the input.

5-—Tolerance of imperfection “Forgivingness” of incomplete application of area-wide controls, so
their effect is not destroyed by a few isolated untreated areas, is important where there are truculent
individuals who do not cooperate with a group effort. When cooperative control aims to be suppressive,
rather than eradicative, private control by each individual can still obtain a return, regardless of the
participation of neighbours, undermining the “free rider” strategy. This “forgivingness” is a function of the
ecology of pests which are relatively “K-selected”, such as fruit flies, rather than “r-selected” such as
Hemiptera.

Cooperative pest management sits naturally alongside cooperative
marketing (photos: J Thomas)

Acknowledgement: Work funded by the UK Department for International Development Crop Protection Programme, Project R8840, collaborating with the Indian Council for Agricultural Research



Indian fruit fly control and the S Asia Fruit Fly Network AEAC-

A. Verghese?, J.D. Mumford® and J.M. Stonehouse®

a) Indian Institute of Horticultural Research, Bangalore, India  b) Imperial College London, London, UK
E-mail corresponding author: j.mumford@imperial.ac.uk

[ India BIE]

Staty & Unan Tersitory

Programme f

The Indian Fruit Fly Research Project supports researchers at eight centres in India. The areas are representative of a range of 2
horticultural systems within the country and includes work on the major Tephritid fruit flies affecting fruits and vegetables: 5 e T
Bactrocera zonata, B. dorsalis, B. cucurbitae. Participating centres: <

 Kerala Agricultural University (KAU), Thrissur and Thiruvananthapuram

» Navsari Agricultural University (NAU), Gandevi, Gujarat

« Anand Agricultural University (AAU), Anand, Gujarat

« Sardarkrishinagar Dantiwada Agricultural University (SDAU), Palanpur, Gujarat

« Central Horticultural Experiment Station (CHES), Bhubaneswar, Orissa

« Indian Institute of Vegetable Research (IIVR), Varanasi, Uttar Pradesh

« Central Institute for Subtropical Horticulture (CISH), Lucknow, Uttar Pradesh

L Monitoring cucurbit flies, damage in Kerala (photo: J Rajmohan)
Activities
Extensive trapping from 2003-2005 established seasonal patterns of fly abundance and damage. Cucurbits are worst
affected in August, while tree fruit damage is spread throughout the year depending on the fruiting seasons (May for
mango, July for sapota, December for guava).

Trials in 2003 and 2004 demonstrated that market quality fruit can be produced from area-wide male annihilation
control. Further experiments in 2005 are testing this for vegetable fruit flies. Larger scale treatment, 1 km?, gave
double the effectiveness of male annihilation compared to farm-level treatment. Work with Mother Dairy Ltd has been
examining how cooperative fruit fly control at village-level can be connected with other quality and value adding
processes (such as grading and packing of produce locally) to increase small farm incomes and improve their
position in the food supply chain.

Assessing damage to melons
A review of the Indian fruit fly literature has produced abstracts of over 300 reports and published papers in Indian in Gujarat (photo: R K Patel)
journals going back to the 1930s on fruit flies in India. These will be made available to researchers through the web-

based network. ) S .
Village male annihilation trial outside

Thrissur, Kerala (photo: J Thomas)

S Asia Fruit Fly Network

The South Asia Fruit Fly Network (www.southasiafruitfly.net) will serve as a forum for fruit fly research. The
Network’s website will disseminate the research results and control recommendations arising from research in the
region, and encourage the discussion of all aspects of fruit flies and their management in South Asia, through the
on-line SAFFN Newsletter, the Fruit Fly Forum bulletin board, a list of Connections and Contacts to allow fruit fly
workers to contact each other, and a page of announcements of upcoming events. The Network is hosted by Anand
Agricultural University, Gujarat, and the site was officially opened on 11 January, 2005.

The human network at
Delhi, Jan 2005
(photo: CABI India)

Acknowledgement: Work funded by the UK Department for International Development Crop Protection Programme, Project R8840, collaborating with the Indian Council for Agricultural Research



Management of the rice stem borers in Yangtze

IAEA-CN-
131/95P

Delta, China: an area-wide approach

1.The problems of the rice stem borers in the Yangtze Delta, China

Yangtze Delta of China is one of the largest rice production region. It has been called as the rice big
bowl for long time. The rice stem borers have been the most injurious insect pests with long history in this area.
The rice striped stem borer (SSB) Chilo suppressalis (Walker), the yellow stem borer Scirpophaga incertulas
(Walker) (Lepidoptera: Pyralidae) and the pink stem borer (PSB) Sesamia inferens Walker (Lepidoptera:
Noctuidae), are the main species.

Areage of yearly occurrence of the striped stem borer in Shanghai

8 & 8
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The pest status of the rice striped stem
borer (SSB) has increased significantly
in the last decade, as represented by
the occurrence in Shanghai.

Life cycle of the rice stem borers, as
represented by the striped stem borer Chilo
suppressalis

The field scale
symptom of white
heads

2. Main causes of the outbreak of the rice stem borers

2.1 The diversification and enhancement of overwintering habitation for rice stem bores
i . - i) T —
o s 4

Directly-sowing of rape seeds or green manure crop in the 2nd-season rice field after harvest, overlap-growing

2.2 The area-wide shift from pure double cropping system to
single-double mixed cropping system

In such mixed system, rice sowing date varies from late-April to
early-June, and the transplanting date varied from early-May to late-
June. Thus almost all of the newly emerged adult moths in different
time period from different overwintering sites can find the suitable rice
plants of suitable growth stage for oviposition.

2.3 The increase in yield potential of new varieties

The japonica hybrid rice, the super-high yield hybrid and
conventional indica rice, which are with features of relative higher
plants, larger stem diameter and inner space, particularly with higher
N/C ratio, are helpful for stem borers to borer, growth, survival, and
reproduction.

High-stubs remained by mechanical
harvester favorite the survival of
wintering larvae of stem borers.

2.4 The development of high resistant level in stem borers to main insecticides

The resistance levels of YSB to nereistoxin insecticides monomehypo (monosultap) and dimehypo is as
high as at 40-243 times. Resistance SSB to OP triazophos in central Yangtze Delta is still low, but in south
fringe of the region it is as high as 40 times with a max. of 203 times.

Population dynamics of

stem borers in new
habitats
Regional Pest Forecast
and Management
Decision-making System
Stem borer sex
Pheromone trapping

3. Area-Wide management system

The indigenousness and characteristics with
local dispersal of the rice stem borers among
habitats implies that the area-wide approach is
probably the best way to achieve the objectives of
management of the rice stem borers to such a
density under economic injury level, and to
maintain rural environment and farmers healthy.
The necessary and national policy of food-safety
requires the area-wide approach in design and
implement of rice pest management too.

Cultivation techniques of
stem borer-avoidance and
trapping

Implement of Mid-resistant
rice varieties

Technical
system for rice
stem borer
management

Insecticide resistance
management and neo-
insecticide development

Components of the area-wide management system of rice
stem borers
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stem borer- stem borer-
avoidance traqping

Rational use of
pesticides

Technical management
of control of rice stem
borers

Light trap and sex pheromone
trap are tools for forecast of
population dynamics of rice
stem boers. Sex pheromone
traps are used in large scale
for reduction of male density
and therefore control of stem
borers.

“uly
bl
w

Carefully application of
fertilizers and
reasonable spray of
insecticides according to
Postponing and synchronization the recommendations of
of the seeding and transplanting local extension experts
dates of rice to reduce the are effective ways to
oviposition opportunity of control the rice stem
overwintered moths. borers.

Forecast - decision
making system

(i

Flow chart of techniques in the area-wide
management system of rice stem borers
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EXPERIENCE IN THE MANAGEMENT OF AREA-WIDE CONTROL OF GLOSSINA PALPALIS
PALPALIS IN GHANA USING BAIT TECHNOLOGY AND RELEASES OF STERILE MALES

DELPHINA A. ADABIE-GOMEZ!, C. E. ANNOH?Y, C. I. MAHAMA?, E.A. EWUSIE!
1BIOTECHNOLOGY AND NUCLEAR AGRICULTURE RESEARCH INSTITUTE, GHANA ATOMIC ENERGY COMMISSION, P.O. BOX LG 80, LEGON-ACCRA, GHANA (BNARI/GAEC).
2TSETSE AND TRYPANOSOMOSIS CONTROL UNIT, VETERINARY SERVICES DEPARTMENT, MINISTRY OF FOOD AND AGRICULTURE, PONG-TAMALE, GHANA. (TTCU/VSD/MOFA)

INTRODUCTION

Trypanosomosis causes a great deal of human suffering, agricultural productivity losses and hunger. The control or eradication of tsetse fly vectors is therefore critical. To permit the development of
livestock industry and tourism in the onchocerciasis-freed zone the Northern sector of Ghana., BNARI in collaboration with TTCU embarked on a pilot project between 1995 and 1999 to develop the
Sterile Insect Technique (SIT) to control tsetse flies, Glossina palpalis palpalis (Robineau Desvoidy) and G. tachinoides Westwood (Diptera: Glossinidae) which are responsible for cyclical
transmission of trypanosomosis in riverine habitats across the country.

An integrated approach using a combination of bait technologies and sterile insect technique was the strategy CONTROL OPERATIONS : To reduce wild population, 600 Unbaited blue biconical traps traps,
adopted in the pilot study in the Savelugu-Nanton District in the Northern Region of Ghana (Map1). 120 cattle treated with chemicals and 890 blue cloth screens impregnated with 200 mg
LABORATORY REARING OPERATIONS: The flies used have been maintained at BNARI since 1985. The rearing deltamethrin were deployed over an area of 296km? with participation of 13 affected communities.
conditions, procedures and handling of puparia and adult flies were modifications of techniques described by Van der  Ten sites in three villages, Kuldanali (K), Adayili 2 and Siutampion (S) were used as fixed

Vloedt (1982). The flies were fed mainly on mixed fresh frozen porcine and bovine blood (50:50 vol/vol) through monitoring sites for tsetse population. Prevalence of trypanosomosis in cattle was evaluated.
silicone membrane. Male sterilization was by 120Gy gamma radiation from a cobalt-60 source. Sterile males were released at S and K from October 1998 to June 1999.

RESULTS AND DISCUSSIONS

* Mapl is the study area showing distribution of the two riverine tsetse flies species and locations of the monitoring traps.

* Fig. 1 and Fig. 2 show significant reduction in the tsetse population and prevalence of bovine trypanosomosis by integrating the use of traps, insecticide-treated screens and
animals with release of sterile males. The reductions in population of G. p. palpalis and trypanosomosis were as around 98% and 80% respectively.

* The releases of sterile males were done at longer intervals to cut down on cost of operations, but the numbers of sterile males released were inadequate to establish the
recommended ratio of 10 sterile to 1 wild fly. However, the reduced tsetse population indicated the additive effect of induced sterility. Therefore, the releases of sterile flies should
be carried out either more frequently or the number of sterile flies be increased to ensure that sexually active sterile males are always present to mate with the native females.

Fig. 1 - Tsetse Population density before and during control Fig. 2 - Prevalence of Bovine Trypanosomiasis in
operations (October 1995 - August 1999) Sentinel Cattle in Seven Communities in the
Savelugu-Nanton District during Tsetse Control
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CONCLUSIONS
O Tsetse eradication could not be achieved because the genetic load imposed by the limited number of sterile ~ OThe results are in close conformity with those of Oladunmade et. al. (1990), Merot and Bauer (1990) and Vreysen
males released was inadequate. However, appreciable levels of suppression of tsetse population and reduction et. al.(1999) in showing that integration of insecticide-impregnated targets and sterile males releases is effective in
in trypanosomosis were achieved. reduction in tsetse populations.

U Though we could not eradicate G. p. palpalis in this small-scale pilot trial, we have gained valuable practical O Thjs work has produced a base-line data of essential parameters required for planning and implementing an area-

experience in the integration of insecticide-impregnated screens and sterile male releases to control tsetse flies . o ) i . S ) ) .
in the Savelugu-Nanton District in Northern Region of Ghana. The skills acquired will be used in the GHANA wide SIT programme Wltl’.l |mF)r0ved skills and facilities, SIT |n. combination with bait technologies could be an
PATTEC for the nation-wide eradication of tsetse flies in the country. effective strategy for eradication of tsetse and trypanosmosis in Ghana.
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Impact of Beta Cyfluthrin and Triflumuron on
Glossina fuscipes fuscipes in Mageta Island,
Kenya and the Implication for tsetse eradication

Mageta Island in Relation to Kenya and Ugandan
Districts

In Lake Victoria.

Olet!, P.A., Ochwadal, R., Gitau?, D., Okedi?, T.,Oloo?, F.P., Emslie?, R. and Bauer?, B.
1\Veterinary laboratories, P.O Private bag, 00625 Kangemi, Nairobi, Kenya.
2FITCA-Kenya, AU-IBAR, POB 330786, Nairobi, Kenya

3Bayer Animal Health (pty) LTD, POB 143, Isando, 1600, RSA

: : Treatment of blue-black targets Treatment of blue-black targets with w0
The objectives of the study with insecticide Target . Triflumuron _ . \ /\
- . « Pre treatment monitoring - 3 mths . * Applied immediately after removing I
* To prove that insecticide treated « Treatment - 0.6% &cyfluthrin (Bayer) insecticide treated targets. R AW
targets can control G. f. fuscipes « Screens (1.0 x 1.5m) soaked and dried * Treat with Triflumuron 3% (Bayer) E
* Toassess if Triflumuron can « Set at 100m intervals (170 screens) in * Screens (1.0 x 1.50m) soaked and dried ’
induce sterility in an island November 2002 to March 2003 2 oc2 T * Set at 40m intervals (270 screens)
; . « Targets set 25 cm above the ground
populatlon Targets set 25 cm
e « Exposed for 5 months « Exposed for 16 months Detransformed mean catches
0 Integrate the two techniques 1o « Monitor age categories apparent * Monitor age categories and apparent
eliminate G. f. fuscipes from densities densities

Mageta island. = oeransiomes

Mean daily catch
' 5
()
Y
B
]

CONCLUSIONS CONCLUSIONS Pooled data for all the treatment phases "
« Insecticide o Triflumuron 1o 5 10 15 20 25 30
— Kills flies on contact —- Disruption of ovulation- ovarian Cyc|es not Age range A“ Pretreat Insecticide Tl’lflum Month
- High composition of young flies clear 25106 335 109 57 169
— % teneral flies increase post treatment — High composition of young flies 1010 145 117 27 11 79
— Higher rate of decline, growth rate —20.9% — The population did not show clear aging 0 4.
— The difference between the mean ages before pattern as expected 175t022 |43 7 8 28
and after treatment significant — Slow rate of decline (growth rate of 1.3%) 255 to 28 46 12 9 25 Effect of two treatments on age
(P<0.05) — The difference between the mean ages before structure
— remains persistent on fabric for long and after treatment not significant (p<0.05) 285t032 |50 |10 1 29
- gar; iﬁec_tively be used to suppress — Persistence on fabric require investigation 35.5t038.5 |49 10 7 32 1 [P
- T. fuscipes — Effectiveness may be compromised by other . ch | |
— The fabric does not fade factors 4210455 |79 8 8 63 :
48.5t0 52 127 16 11 100 TR A AR
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Integration of Behavioural and Biological Control for the Management

of Cotton Insect Pests: Significance and Cost Benefits

N. Ahmad?, M. S. Wagan®, B. Fatima?, G. Z. Khan?
aNuclear Institute of Agriculture, Tando Jam — 70060, Pakistan
b University of Sindh, Jamshoro, Pakistan.

OBJECTIVES
Development of effective, economical and environment friendly tactics for
the management of cotton bollworms

COMPONENTS USED
Parasitoids and pheromones

ACHIEVENMENTS

. The infestation of pink bollworm (Table. 1) and the two Earias spp. (Table.

2) was least in blocks treated with pheromones PB/SB-ROPE in conjunction
with egg parasitoids, Trichogramma chilonis.

. The infestation of cotton bollworms in blocks treated with pheromones and
egg parasitoids separately was at par to insecticide treated blocks.
. Establishment of parasitoids was low during the hot cotton growing months

and started increasing in the field as temperature and relative humidity
became favourable (Table. 3).

. Peak parasitization in the field was recorded in the month of November,
which may be due to the successive generations produced by the
parasitoids at the end of the cotton season.

CONCL.USION

. On an aggregate basis, higher return was achieved with the integrated
treatments of pheromones and the parasitoids.

. Separate treatment of pheromones or parasitoids, was less effective,

requiring supplemental measures.

Tablel.- Mean infestation percentage of pink bollworm in cotton

treated with different environment friendly treatments.
Treatments Flowers Green bolls
Trichogramma chilonis + Pheromone (PB/SB- 4.91* 4.05
ROPE)
Pheromone (PB/SB-ROPE) 9.23% 6.85"
Trichogramma chilonis 10.51° 8.5T

Insecticides (control) 6.79" 1.713%
Means followed by similar letters are not significantly different (P=0.05).

T'able Il.-Mean infestation percentage of Earias spp. in cotton treated with

different environment friendly
freatments.

Treatments Flowers Green bolls
Trichogramma chilonis + Pheromone (PB/SB- 6.44° 5.29%
ROPE)

Table III. Mean percentage parasitization of Angoumois grain moth eggs exposed to

T. chilonis in the field during different cotton growing months.
Months MNumber of eggs Parasitism Mean Temp. Mean R.H. (%)
exposed percentage (GC)

June 2000 0.25° 33.60 63.0

July 2000 0.26° 31.87 748
August 2000 1.57 30.65 74.1
September 2000 10.89° 30010 743
October 2000 23.50" 27.10 66.5
November 2000 38.51° 20,90 62.8

Means followed by similar letters are not significantly different (P<0.05).

Table IV. Cost economics of different eco-friendly tactics for the management of cotton

bollworms.
Treatments

T. chilonis + Phero- T. chilonis  Insecti-

Pheromones mones cides
Cost of treat./ha (Rs.) 4550 4000 550 2920
Appl.charges/ha (Rs.) 65 50 15 850
Total cost (Rs.) 4615 4050 565 3770
Seed cotton yield'ha (Kg) 2855 1842 1470 2485
Total income/ha* (Rs.) 66022 42596 33994 57466
Net income/ha (Rs.) 61407 38546 33429 53696
Benefit over insecticides + 7711 -15150 - 20267
(Rs.)
Cost economic ratio over 1:1.14 1:0.72 1:0.62
insecticides

Rate of seed cotton Rs. 925 /40 Kg.



USE OF GAMMA RADIATION'FOR
IMPROVEMENT IN MASS PRODUCTION
OF BENEFICIAL INSECTS

Muhammad Hamed, Sajid Nadeem and Asia Riaz

Nuclear Institute for Agriculture and Biology (NIAB), Faisalabad, Pakistan
E-mail: niabmail@niab.org.pk

PARASITIZATION OF IRRADIATED HOST EGGSSITOTROGA Higpianasitzatonlolfnnadiatetindeps s
CEREALELLA) BY TRICHOGRAMMA CHILONISISHII = CONCLUSIONS:

GAMMA RADIATION PROLONGED THE VIABILITY OF HOST EGGS
FOR PARASITIZATION: FIG. 1

Un-treated eggs :Parasitization occurred only for 3 days. . —
Irradiated eggs :Parasitization increased to 7 days. 1st 2nd  3rd  4th  5th S R L el [ Leb L ) O (e o

(5 to 55 Gy) Eiiagrﬁls)iﬁezf?eﬁcc;?vtiang[)esaes'%%vg?(t8h26°/ing:161a58‘%:3|;/d4?53%86n BUrationloparasitization(daye) days. High doses proved better than low doses.
. '0 ’

7" day) Fig. 2: Effect of irradiated host eggs on survival (%)
of C. carnea larvae in successive generations

‘ Gamma radiation prolonged the viability of host

Parasitization (%)
@ o N ©

s &8 8 & 8

FEEDING EFFECTS OF GAMMA IRRADIATED EGGS ON [OF2 mF1 mP] e L. . L.
CHRYSOPERLA CARNEASTEPHENS = 80 Parasitization of Trichogramma chilonis was not

adversely affected by applying gamma radiation.

IRRADIATED EGGS INCREASED LARVAL LIFE: FIG. 2

Control :Survival of larvae: 56%. Radiationtdasesi(GY)
Irradiated eggs : Survival enhanced with the increase in doses. Fig. 3: Effect of irradiated host eggs on

(5 to 45 Gy) Highly effective dose: 45 Gy (survival increased to 89% fecundity of C. carnea in generations
in P, followed by 87% in F-1, and 78% in F-2).

Gamma radiation enabled to runthe insectaries
= ——— = inremote areas by supplying irradiated host eggs
with low rearing cost and to fulfill the require-

ment of area-wide releases of T. chilonis

IRRADIATED EGGS INCREASED INSECT FECUNDITY: FIG. 3

Control :Fecundity remained 272 eggs/ female.

Irradiated eggs :Fecundity directly correlated with doses.

(5 to 45 Gy) Highly effective dose: 45 Gy (444 eggs/ female in P, i i
followed by 397 in F-1 and 311 eggs/ female in F-2) Fig. 4: Effect of irradiated host on sex ratio. TR SO S IRl G ey

carnea.

Radiation doses (Gy) Feeding of gamma radiated host eggs increased

IRRADIATED EGGS INCREASED FEMALE SEX RATIO: FIG. 4

Control :Male to female sex ratio (1.4: 1) . L o
Irradiated eggs :Low doses increased male to female ratio (at 5 Gy, 4:1 - T . Female to male sex ratio of C. carnea was increased
(5 to 45 Gy) inP, 1.7: 1in 1, 2.3: 1in F-2). . . . L

High doses increased female ratio (at 45 Gy, 0.5: 1 in with the increase in gamma radiation doses to host

P, 0.2:1in F-1 and 0.2:1 in F-2) : and vice versa
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Sound analysis: a potential strategy of quality control for sterilized insect pests

H. Kratochvil, J. Bolldorf, R. Machan. Departement fir Evolutionsbiologie, University of Vienna, Althanstral3e 14 1090 Vienna

Tel.; 0043/1-4277-54537 email: helmut.kratochvil@univie.ac.at

TARGETS:

The increasing threat caused by sleeping sickness urgently
calls for intensifying the control of tsetse flies. The
established method of releasing sterilized males requires
expensive breeding technology and a reliable quality control
of sterilized males.

An important step to improve implementation is to develop a
simple and inexpensive quality control for the sterilized
males.

POSSIBLE SOLUTIONS:

The required apparatus consists of a soundproof box with an
inserted microphone (temp. 25°C, hum. 95-100%) and a
standardized illumination.

The obtained results point to two possible solutions:

Determination of the “time balance” of the songs. Advantage: A
small group of Glossinas can be kept in the box (max. 5
males). Disadvantage: Relatively time consuming, evaluation
not possible on the individual level. Requirement: A
computer with a simple sound analysis program (for example
Avisoft, Raven res. Canary).

Determination of the “stamina power” of the sterilized male
tsetse flies. This evaluation is based on how many males are
still singing on the 4th day. Advantage: A bigger random
sample is possible. Disadvantage: The “stamina power”
rather than the “impetus” is tested. (Fig. 3,4 and 5)
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FACTS, RESULTS:

1. The only acoustic signal of Glossina
pallidipes (Fig. 6) that is reproducible under
laboratory conditions is the “spontaneous
sound“ (which probably has a mating and
assembling function).

2. Weakening males show no changes in
frequency parameters (fundamental frequency,
overtones, changes of frequency) of the
“spontaneous sound”.

3. The weakened male Glossinas show no
changes in volume (sound pressure level).

4. The only change in weakened flies is an
extreme decrease in the impetus to produce
acoustic signals from the 4th day on.

5. The same results (points 1 — 4 above
pertaining to “spontaneous sounds”) apply to
the “flight sounds”. (Fig, 1 and 2)

6. Tsetse flies are not capable of
simultaneously flying and singing because the
flight apparatus and the sound - producing
system are functionally coupled. (Fig. 1)

7. Singly kept males could not be motivated to
sing.

8. The songs of the individuals differ only

minimally therefore they could be distinguished

by sonagrams.
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Fig. 3: Model of the system for acoustical quality control

Fig. 4: soundproof box

Frequency (kHz)

METHODS:

In Glossina pallidipes we tested whether the
acoustic parameters (frequency, volume, time)
change distinct by enough in males that
become weaker to easily define the change.
For comparative values, the flies were
weakened by starvation under identical
conditions (temp. 25°C, humidity 95-100 %).

Time (s)

Fig. 1: Glossina pallidipes song (1) and flight sond (2)

Fig. 5: soundproof box, preamplifier
and microphone

Frequency (kHz)
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PROBLEMS:

1. Neither the frequency parameters
nor the volume could be used as
representative values for quality or
fitness.

2. As the singly kept male Glossinas
could not be stimulated to produce
acoustic signals and group - kept
males could not be distinguished by
the human ear, only a small number of
flies can be acoustically distinguished
by at once (by sonagram).(Fig 2)

3. Flight sounds also occur in singly
kept males, but the acoustic signals
are preferable because they are most
probably correlated with mating

success.

Time (s)

Fig. 2: Glossina pallidipes male chorus

Fig. 6: Glossina pallidipes
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Synopsis

The major insect pests destructive to the oil, coconut and date palms in
Nigeria were monitored. ~ Oryctes monoceros Olivier (Coleoptera:
Scarabaeidae) was found to be a major destructive pest of these three
palms in NIFOR (Rain forest, oil palm belt), Badagry (coastal coconut
belt) and Dutse (Sudan-savannah date palm growing belt) of Nigeria.
Latoia viridissima (Lepidoptera;Limacodidae) was also found destructive
to the oil palm.

The prospect of using sterile male Oryctes monoceros releases,
combined pheromone based trapping and microbial infection (Trap-
infect-and Release method) as inputs in the Integrated control of Oryctes
monoceros is discussed. Also discussed is the prospect of using Gamma
irradiation in reducing the rate of infestation of insect pests of date palm
fruits (in bulk storage).

Introduction

Palms (oil, coconut,date and Raphia) are important food and cash crops
in the economy of most countries in the humid tropics. Despite this fact,
their entomological problems are often neglected. Among these major
pests are Oryctes monoceros, Rhynchophorus phoenicis, Latoia
viridissima, Sternocera klugii, Ornithacris turbida, Odontotermes sp. near
pauperans, Macrotermes bellicosus, Oryzaephilus mercator and Plodia
interpunctella (Aisagbonhi et al, 2004).

The process of monitoring insect pests in our plantations must therefore
be regularly undertaken in order to determine the pest status of insect
pests in the field and plan their integrated control measures. The
methods of monitoring these major pest populations of palms and the
prospects of integrating them with sterile insect and other control
technologies in Area-wide insect control are therefore examined in this
paper.

MATERIALS AND METHODS

Sampling Sites: The sampling sites of these studies were the Nigerian
Institute For Oil Palm Research (NFOR) main station, Benin city, NIFOR
Coconut substation, Badagry, Lagos state and NIFOR Date Palm
substation, Dutse, Jigawa state, Nigeria.

RESULTS AND DISCUSSION
Census counts of Latoia viridissima:

Table 1 indicates the census counts of various larval instars and cocoons
during the period of survey. It reflects the counts in August, 2003, before
application of control measures (pruning); in November ( 4 weeks after
pruning); in January and in July 2004. There was a mean number of 0.9
larvae and 6.9 cocoons per frond/palm sampled before pruning, which
decreased to 0.8 larvae and 3.2 cocoons/frond after pruning. In late
November,2003, insecticidal spraying of “Best Action” insecticide (25%
Dimethoate + 30% cypermethrin) was undertaken.

The counts of L.viridissima per frond sampled in the same field in
January, and July, 2004, are also indicated. Census count of the live
stages of this insect undertaken in January, 2004, indicated an upsurge
(mean of 10.1 larvae and 5.9 cocoons); and a significant crash in
numbers ( zero larvae and 4.3 cocoons) in July, 2004, 6 months later.
(P= 0.005).This suggests it is better to resort to a long term and more
sustainable use of natural enemies and weather factors in control of this
Lepidopteran pest.

Handpicking Recoveries of Oryctes monoceros

Table 2 indicates the monthly handpicking recoveries from June to
November 2003, from 79 randomly sampled coconut palms. 11 live
Oryctes monoceros were handpicked and destroyed within the period.

Table 3 similarly indicates the handpicking recoveries from 103 coconut
palms randomly sampled in Badagry from 1- 2 September, 2003. A
Total of 13 live adult Oryctes monoceros were handpicked and
destroyed at Badagry.

Fig. 1 indicates handpicking recoveries of O. monoceros on date palms
at Dutse, from June to December, 1993. These results indicate that
O.monoceros is a very destructive pest of coconut and date palms in
these three ecological zones surveyed.

Pheromone Based Mass Trapping Recoveries:

Aisagbonhi and Oehlschlager (1999) found Ethyl — 4- methyloctanoate
based mass traps very effective in monitoring O.monoceros on date
palms at Dutse (Fig.2) and the corresponding pheromone extract of
Rhynchophorus phoenicis very effective in monitoring R.phoenicis
population on newly clear felled and replanted oil palm field at NIFOR,
Benin city,(Fig.3).

The possibility of using pheromone based mass traps to trap
O.monoceros , combined with appropriate microbial infection and
releasing adults back into the palm ecosystem is an area that will be
further explored. The present cost of these pheromone baits ($6 and $3
per unit of O.monoceros and R.phoenicis bait respectively) is however
expensive to the resource-poor farmer and sourcing for the prepared
baits from the manufacturers may also be presently difficult for poor
farmers.

Philippe and Derry (2004) have found old fishing nets very useful in
trapping O. monoceros in Ghana. This method may hold a better
promise for resource-poor farmers, if adapted in Nigeria.

The possibility of capturing live adult males O. monoceros and
R.phoenicis and exposing them to 10 krad of gamma irradiation from a
caesium-137 source in a nitrogen atmosphere, and then releasing them
back to the palm ecosystem is an area worth investigating. Such
irradiated insects may lead to sterile generations, and reduction in
numbers of these destructive insects.

Insect Infestation in Microscopically Examined Date Palm Fruit
samples:

The following destructive insects were recovered from marketed date
palm fruits examined under the microscope in results obtained by
Aisagbonhi (1988):

Oryzaephilus mercator (Fauvel)(Coleoptera:Scolytidae)
Coccotrypes dactyliperda Fabricius (Coleoptera:Scolytidae)
Araecerus fasciculatus Degeer (Coleoptera: Anthribidae)
Plodia interpunctella Hubner (Lepidoptera:Pyralidae).

Al- Hakkak et al (1984) evaluated the safety of irradiated dates for
human consumption in their wholesomeness studies with a full diet of
irradiated dates on the insect Ephestia cautella (Walker). They used
Ephestia cautella which was reared for 5 generations on a 100% diet of
date fruits treated with 100 or 200 of gamma radiation. They checked
each generation for (i) development from egg to adult stage (ii) female
fecundity (iii) mating frequency and (iv) the percentage of egg
hatchability as indicators for genetic effects. The joint FAO/IAEA/WHO
Expert committeee in it's Geneva meeting in 1980 assessed the safety of
irradiated date fruits. Accordingling, an unconditional acceptance was
granted for date irradiation for the purpose of controlling infestation by
stored product insects using an average dose of up to 100 krad (WHO,
1981).

Gamma irradiation of date fruits could similarly be investigated to
improve on the local methods of packaging date fruits in the date growing
regions of Nigeria.

Conclusion

The prospect of using sterile male Oryctes monoceros releases,
combined pheromone based trapping and microbial infection (capture-
infect-and Release Method) as inputs in the Integrated control of Oryctes
monoceros and other major pests in Nigeria is an area worth
investigating. Studies on using Gamma irradiation in reducing the rate of
infestation of insect pests of date palm fruits (in bulk storage) also needs
to be investigated, for Area-wide, insect control in Nigeria.

Table 1: Mean Numbers of Latoia viridissima per frond sampled in Field 34 in

NIFOR, from 2003-2004 (10 palms sampled on each occasion)

Date of survey Mean no. of larvae | Mean no. of cocoons | Remarks

Aug.2003 0.9 6.9

Nov.2003 0.8 32

Jan. 2004 10.1 6.0

Tuly 2004 0.0 43 Mainly
mummified
cocoons due to
attack of microbial
pathogens.

Table 2: Oryctes monoceros Handpicking Recoveries from Axils of coconut fronds in
NIFOR field 63 from June to Nov. 2003.

Month No. of coconut palms No. of Live O. monoceros
surveyed recovered
June 10 1
July 10 3
Aug 1 1
September 10 1
Oct 24 4
Nov 24 1
Total 79 11

Table 3: No. of Oryctes monoceros recovered per Row of coconut palms surveyed in
Badagry from 1/9 — 1/9/2003

Rows 1 2 3 4 5 6 Total
No. of

insects 0 3 4 4 0 2 13
recovered

Total No.

of palms 19 17 18 17 19 13 103

Plate 1: Ethyl Chrysanthemumate trap set up on date palm experimental
site Dutse

ACKNOWLEDGEMENT

| am grateful to the IAEA conference organizing secretariat for the award
of travel grant that enabled me attend the conference. | also thank the
Executive Director, NIFOR, for Institutional support.

Plate 2: Typical destructive effect of Oryctes monoceros on Coconut
palms in Nigeria
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INTRODUCTION

Lufenuron prevents medfly egg hatching when females ingest a bait with 0.1% of
lufenuron. Moreover, females that mated with lufenuron treated males (0,5% a.i. in
diet) lay non-hatching eggs, in laboratory experiments.

MATERIALS AND METHODS

Sterilizing trap:

The gel is a protein bait that contains a 3% of lufenuron. The gel was introduced in a 9 cm diameter petri dish,
with around 80 ml of gel per dish. The petri dishes with the gels were placed in delta traps, which were
suspended on the south-east face of trees, 1.5 metres above ground (24 traps per Hectare). This bait remained in
the field inside the trap during the whole season. Inside the trap we placed a trimedlure dispenser and a female
“amine-lure” in order to attract flies from large distances.

Trial fields:

The check field was treated aerial with malathion+protein bait. Trials were carried out in:

1) A citrus orchard located in an isolated valley “Casella Valley” (Alzira, Valencia, Spain) with sweet oranges and g
mandarins cultivated on over 80 ha. This trial has run during 4 years.

2) Citrus, peaches and persimon are the most important grown on 3.600 ha in the south of Valencia at Carlet-
Alcudia.

Sterilizing trap

Ingest Bait

- Mating

Evaluation: New sterilizing traps:

The Medfly population was monitored Using a new trap design in
with 80 McPhail plastic traps in the 80 2004, a cylindrical body covers
Hectares treated with lufenuron and 11 in the protein gel which contains
the check area (one trap per hectare trap  the lufenuron. Attractants are
grid). A Russell plug of trimedlure and a  enclosed in the cylinder that fix

Non-hatching "
o .

DDVP strip were placed inside the trap. the dish with the cover.

RESULTS Casella Valley (80 Has) Luf-2001 Carlet-Alcudia (3600 Has) |- Malathion

Casella_ Valley: Medfly population decreased year after T k= - = — == 24 L NS | _ S - Luf-2002 40 Lufenuron|” ~ =~~~ "~
year with lufenuron treatments. In four years the annual -+ | uf-2003 36 = iili 77777
maximum population was reduced from 57 flies per trap 60 32 4 | DEVAVY VY. __ _ __LEmae _ _ _ _VVVViEEE
and day in 2001 to 11 flies per trap and day in 2004. Medfly Luf-2004 28

population in the check fields was not reduced in 3 years > i o001 118 28 - T &~ [ A~~~ -
of aerial treatments. Second year population reduction g 50 ma:at: ;gg; 24

alath-

was near 50% when compared with malathion aerial 340 i
treatments. In the third year the medfly population was <

-+ Malath-2003 16

flies/trap/day
N
o

reduced by 60% when compared with malathion E 30 -

treatments. g ---Malath-2004 i dee=—n-- = —_ iR o e

Carlet-Alcudia: In the first year of lufenuron treatment no | = 20 - < | A s — = = - = SR — - 8

medfly population reduction was produced in comparison ¥

to the malathion treatment. In the second and third year 10 - 4

the reduction was nearly 60% of the Medfly population. J 0+ e, e e G

The Medfly population reduction was progressive and 0 X 7 - r r r T - g o ‘J_,f NN ANNCNNOOOONODOMm®®m O < <t

accumulative with the years. < IS IS © © K I~ ~ ok s, P P o (S ) Q020 QQ =] Q@O
. A ; — = = o == > o5 = o

In 2005 a 100 Has field will be treated with SIT and ,g g ,% 8 g g g 8 % g Sr g = 32%%33588«59@:3%%33588

chemosterilization. In 2006 we will obtain the results of - o - o — o — ™ - %) - N — g < 0 = o+- g ® e - mD (72} (= o =
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combine the two methods.
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INTRODUCTION

Chile is a fruit fly free country,

no species of the genera Anastrepha,
Bactrocera, Ceratitis, Dacus,
Toxotrypana, etc., exist in the country.
Natural Isolation given by desert,
mountain ranges and ocean help to
hamper pest entries. Nevertheless, the
country faces a permanent biological  Fig 1: Example of isolation Los Andes
pressure which results in Medfly entries Ranges along the country.

almost every year.

Il. Preventative measures

They are applied at three levels:

(@Beyond the frontier, through binational agreements where joint work is
carried out.

(@At the border, through severe inspection of cargo and passengers

(@ Within the Chilean territory, with a national detection system, able to early
alert any entry of the pest.
SIT for preventative purposes, applied in the province of Arica.

Ill. Detection system

A permanent trap network from regions | to XI, with 10,000 traps, baited with

specific lures.

Target Trap/attractant Density
Medfly (males) Jackson/ trimedlure 4 traps/km?
Medfly (females) Multilure/bioure 8 traps/km?*
Anastrepha McPhail/protein hidrolisate 1 trap/km?

Steiner or Jackson/Methyl eugenol 1 trap every10km?

Bactrocera dorsalis

Bactrocera cucurbitae  Steiner or Jackson/cuelure 1 trap every 10km?
*: currently in use only in SIT areas

Fruit sampling is conducted as a supplement.

IV. Response Plan

@Smgle detection: (one male or unmated female): Intensive surveillance
b _is undertaken 64 km?from the finding site, for two insect generations. r
e @//Multlple catch: (two or more specimens, one mated female or immature st [
iy The area under surveillance is increased to 196 km? control is applied t
VR developmental stages, quarantine is applied in regulated areas of %3
Eradication is declared after three cycles without detection. i

Fig 2: Upon detection the
response plan is triggered.

'SERVICIQ AGRICOLA Y GANADERD

“_The fruit fly exclusion programme in Chile “*
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V. DNA Analysis

To ascertain the most likely source and determine risk pathways, mDNA
analysis is done to the specimens detected. The resulting haplotype helps with
this analysis. Four molecular markers are used: Eco RV; Xbal; Mnl | and Hae IlI

1234567809101112

Haplotypes (mDNA) in C. capitata

pb 1246 81012141618 pb
1 Lorig,

-orig.

EcoRV Mnl |
Fig. 3: Molecular markers to determine haplotypes.

1246 81012141618 pb
orig

Xba |

Hae IIl

|
~ twice a week in the province of Arica. After the

-/\-

The current year, three outbreaks have been detected in Chile, located in urban areas of Los Andes,
Santiago and Rancagua. The response plan was triggered and to date, populations dropped to zero
detection. All the three outbreaks belong to different haplotypes.

Fig 5: Medfly
detection in Chile
and regulated
areas established,
year 2005.

VIl Fruit flies research

Through an agreement with a private foundation,
applied research on fruit flies detection and control
is being conducted since 2003.

Fig 6: Detection and control assays conducted
in partnership with private sector.

VIl The use of SIT

As a PRP strategy, sterile medfly males are released

“eradication, achieved in November 2004, the SIT
yontlnued to be applied.
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Inhibition of responses to the pheromone of
the European corn borer Ostrinia nubilalis
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1. Introductlon

inhibitors of the Z strain of the insect?.

2. Wind Tunnel Assays

Z11-14:TFMK exerted a significant antagonist effect when mixed with the pheromone in a 5:1 ratio, in which only 25% of the
insects were able to contact with the lure (fig. 1). The antagonistic effect of Z11-14:TFMK became evident when a flight track of a
moth flying to a source containing a 1:2 mixture of pheromone and antagonist was video recorded (fig. 2). Z10-13:TFMK needed a
10:1 mixture with the pheromone to reduce the number of contacts to only 7%.

Wind Tunnel

[ Pheromone B Pheromone + z11-14-TFMK B Pheromone + Z10-13TFMK

Source Contact (%)

100 200 300 400 500
40 500

Pheromone:Inhibitor ratio Length (mm)

Length (mm)

Figure 1. Plot of behavioral responses of O. nubilalis Figure 2. Representative flight track of O. nubilalis males flying towards a dispenser containing a 1:2 mixture of pheromone blend and
males flying towards a source baited with mixtures of Z11-14:TFMK (B) relative to control (A). White dots represent insect positions at 0.04s intervals

pheromone and Z11-14:TFMK or Z10-13:TFMK in

several ratios in a wind tunnel (N=40)

3. Field Tests

The activity of the antagonists in the field was evaluated by comparing the number of males caught with mixtures of the chemicals
and the pheromone relative to those trapped with the pheromone alone. In tests carried out in 2001 and 2003, Z11-14:TFMK
induced a significant reduction of catches when mixed with the pheromone in a 10:1 mixture. In a similar bait, Z10-13:TFMK also
reduced the number of males caught but the effect was lower.

o Ostrinia nubilalis (2001) & Ostrinia nubilalis (2003)
a
w »
o ® o
2 2
s s
8w 8
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Presmore  Preomare 211 14TEMK Pheronons+ 210 3TRM_Pheroons: 14TFMK  Prronme + 4TFoAN Pheromone P 2T Vhev AT pe e w DL Prer 2425 4TEH
Figure 3. Number of catches of O. nubilalis males in traps baited with mixtures of Figure 4. Number of catches of O. nubilalis males in traps baited with mixtures of
compounds 3, 4, 5 and 6 and pheromone in a 10:1 ratio compounds 3, 4, 5 and 7 and pheromone in a 1:1 and 10:1 ratio

¢Faculty of Pharmacy, University of Barcelona, Barcelona, Spain

The European corn borer (ECB), Ostrinia nubilalis (Hibner) (Lepidoptera: Pyralidae), is a major pest of maize and other crops, such as potato, green pepper, and ANSAANAAAS =D B @
winter wheat, in Europe, North America, North of Africa, the Philippines, and Japan. The species displays polymorphism in the pheromone communication system and, FNANTNINT NN Ny | s @
thus, the Z strain uses a blend of (2)-11-tetradecenyl acetate (1) and (E)-11-tetradecenyl acetate (2) in 97:3 ratio, whereas the E strain utilizes the same compounds in | ==Y e @
blends from 1:99 to 4:96 ratios!. Trifluoromethyl ketones (TFMKs) are known to inhibit a number of enzymes, particularly, the antennal esterases of insect olfactory =N o EEEN G
tissues2. We present herein the activity of compounds 3, 4, 5, 6 and 7 as possible pheromone antagonists in wind tunnel bioassays, in the field and as esterase NI oo, e 2

NN hcococE,  14TFPAM ®

e S~ _-COCF; ZU2S1ATFMK  (7)

4. Esterase Inhibition Assays

Z11-14:TFMK and Z10-13:TFMK were chosen as putative esterase inhibitors. The ICg,
values displayed by both compounds were 0.28 uM for Z11-14:TFMK and 7.55 uM for
Z10-13:TFMK. For Z11-14:TFMK, the most similar analogue of the major component
of the pheromone, incubation of 1 ng on a 4-male antennae equivalents was sufficient
to inhibit the total esterase activity of the extract by 40%.

e
Protocol for analysis of the catabolism of antennal esterases

@ — — s Centriphuge

(14000 g, 4°C, 2 min)

Lyophilize Homogenize Sonicate

(60 min) (40w, 10s) I
W/ + INHIBITOR e |ncubate

(4 antennae eq.) l
+ PHEROMONE

ICys Values 4mmm ANALYS|S 4umm Hexane 4= Incubate
Stop)

5. Conclusions

Our results show that for the Z strain of the ECB only TFMKs closely related to the
structure of the major component of the pheromone are effective antennal esterase
inhibitors and good behavioral antagonists of the pheromone response in the
laboratory and in the field. This paves the way to deeper disruptive studies of the
chemical communication system of the insect to control the pest.

6. References

1. Pefia, A.; Arn, H.; Buser, H.-R.; Rauscher, S.; Bigler, F.; Brunetti, R.; Maini, S. Téth, M. J. Chem. Ecol.
1988, 14, 1359-1366.

2. Parrilla, A.; Villuendas, I.; Guerrero, A. Bioorg. Med. Chem. 1994, 2, 243-252.

3. Riba, M,; Sans, A.; Solé, J.; Mufioz, L.; Bosch, M. P.; Rosell, G.; Guerrero, A. J. Agric. Food Chem.
2005, 53, 1158-1165.



- ESTIMATION OF THE OLIVE FRUIT FLY — BACTROCERA OLEAE GMEL. (DIPTERA, TEPHRITIDAE) ATRACTANTS

r\.* FOR AREA — WIDE MONITORING AND SUPPRESION PROGRAMS

MATERIALS AND METHODS

MARIO BJELIS, V. PELICARIC & T.MASTEN
INSTITUTE FOR PLANT PROTECTION IN AGRICULTURE AND FORESTY OF REPUBLIC OF CROATIA, ZAGREB, SvetoSimunska 25

mail to: mario b

TAEA-CN-131/108P

Experimental plots: The experimental plots were located along the area of Kastela field near city of Split in central Dalmacija. The choosen plots are collection orchards of different olive cultivars, and same are possitioned in production area. The experimental plots are located 500 metars from the Adriatic sea, and 15-20
metars above sea, with slight southern exposition. The miksture of different domestic and introduced cultivars in orchards bring enough yeald, and create good conditions for olive fruit fly reproduction. For many years, there were no any control measures agains olive fruit fly.

Material: The tested atractants were: hidrolysed protein with trade name Buminal (Bayer, Hellas) in liquid form, which was used undiluted. The Buminal was applied through bait station made from 5 cm long, 1,5 cm diametar PVC tube with cotton wick inside in the ammount of 5 ml. The ammount of Buminal were refreshed
once per month. Amonium salt — diamonium hydrogen phosphate (Pliva d.d. Croatia) was applied in solid form through the same bait station as described, and 2,5 grams were rolled in 7 cm diametar cotton patch. The complete part inside tube was refreshed once per mounth. Sexual pheromon (Isagro S.p.A. ltaly) were
applied in original ampules, which consist 1 ml of sinthetic pheromone. The old ampulew were replaced with new ones in monthly intervals.
The traps used were Popullus sp. wooden boards, usualy used for apple boxes production. After cutting on 300 x 200 x 4 mm dimensions, the boards were kept on dry air over 60 days to lose fresh wood smell. The holes for bait stations were made in the middle of the traps proportionaly. Before aplication of the bait
stations, the boards were treated with glue in sprey form (Soveurode Aerosol) on both sides. The glue were refreshed in monthly intervals and in few cases, when it was necesary, even before.
Methods: Exp. 1: PH : AM : HP; Exp. 2: HP: PH : HP+PH; Exp. 3: AM : PH : AM+PH; Exp. 4: AM+PH : HP+PH : AM+ HP; Exp. 5: PH+AM+HP : HP+PH : AM+PH : AM+HP. All experiments include five replications. Total capture number, number of males and number of females were counted. Estimation of single and
join combinations of tested atractants were done through quantitative value analysis. Before analysis, the data were transformed with Vx+0,5. The datas were analysed with Tukey's HSD and values were represented with nontransformed numbers. In the same time, the qualitative values were showed by graphicone of

flight analysis, separately for males and females on every experimental plot.
Legend: PH-Pheromone; AM-Diamonium hydrogen phosphate; HP-Hidrolysed protein

RESULTS:

Fig. 1. Captures of B. oleae on wooden boards, Kastel Stafli¢-Koludrovac, year 2000,
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Fig. 2. Captures of B. oleae on wooden boards, Kastel $tafiié-Rudine, year 2000. at Kastel Stafié - Rudine location
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Fig. 3. Captures of B.oleae on wooden boards, Kastel Stari-olive collection, year 2000. at Kastel Stari - maslinarska stanica location.
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Table 1. Captures of the olive frut fiy - B. oleae between 20.07. and 11.10.2000.
at Kastel Stafiic - Koludrovac location.

% females
540b
39,30 a
4510a

64,1
0

‘Table 2. Captures of the olive fruit fly - B. oleae between 20.07. and 11.10.2000.

% females
66,80 a
14,90 ¢
42,90 b

42,6
0

Table 3. Captures of the olive fruit fly - B. oleae between 20.07. and 11.10.2000.

% females
63,60a
16,80 ¢
36,00 b

12,7
0

fies / trap

Fig.4. Captures of B.oleae on wooden boards, Kastel Luksi¢-Ostrog, year 2000,
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Fig. 5. Captures of B.oleae on wooden boards, Kastel Stari, year 2000.
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‘Table 4. Captures of the olive fit fly - B.oleae between 20.07. and 11.10. 2000.
at Kastel Luksié - Ostrog location

males females total | % females
AM,PH 48,10 a 6,80b 56,70 a 16,69 b
HP,PH 4490a | 415c | 4912a @ 977c
AMHP 3540 a 13,70 a 49,10a 36,10 a
F 2,18 16,3 041 275
P 0,12 0 0,67 0

Table 5. Captures of the olive fru ly - B.oleae between 20.07. and 11.10. 2000.
at Kastel Stari location.

males females total | % females

PHAMHP  6312a 6090a 1240a 5260a

HP,PH 3790b | 2460b 6250b | 41,60b

AMHP 1430c = 2510b = 4440b | 59,00a

AMPH 4730a 29,80 b 77,00b 42,10b

F 11,8 17.4 13,7 12,4

P 0 0 0 0
CONCLUSIONS:

1.Atractant pheromone showes no difference from other two food atractatnts in values of
total adult captures. Also pheromone showes significantly higher number of male capture,
than other two atractants.

2.Atractant pheromone is most effective during the period of higher humidity conditions,
specialy over 60 % rel. humidity, while under 30 % rel. humidity, it's efficasy decrise.
3.Join binations of ph and di ium hidrogen pt same as pheromone
and hidrolysed protein, capture significantly higher total fly number than single values of
each of tested atractants.

4.During the period of higher humidity diti join bination of ph and
hidrolysed protein capture significantly more females than only pheromone.

5.During the period from end of August till third decade of September, when the capture on
all tested combinations decriese, the join bination of pk and di i
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hyd: hosphate showes highes capture efficasy.

6.The food atractants showes highest capture efficasy during the summer period of low
humidity and high temperature conditions, specialy during August.

7.There is no signifficant difference between single values of diamonium hydrogen
phosphate and hidrolysed protein and their join combination.

8.During ber, join bination of two food showes significantly lower
capture, than join combination of pheromone with each two food atractants.
9.Join combination of three atractants, pt di ium hyd )i and
hidrolysed protein, showes significantly higher captures than three join combinations of
two atractantns.

10.The tested atractants showes single disadvantage in relations to climat changes during
the season. Join action of each food atractant with pt fill up their disad

during the season.

11.Yoin combination of three atractants, showes the same qualitative values as yoin
combinations of two atractants with great advantage of signifficantly higher quantitative
values of three atractants combination.

12.Join combination of pt di ium hydrogen phosphate and hidrolysed protein
was most effective in climat conditions of central Dalmacija regione and same could be
used in monitoring and suppresion programmes.




Bicarbonate Production Inhibitors as a Novel eacn
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Introduction [ S : :

Anti-anmodium ncl.lvlty ucsu) in vitro

and Leishmania parasites propagate naturally in the midgut of
hmale anopheline mosquitoes and sand flies in which the pH is slightly
alkaline. It has been suggested that the enzyme responsible for generating the
bicarbonate r Y to in this pH is carbonic anhydrase (CA).

‘We have used rnolecular blo!ugy as well as pharmacology to study the role

that CA plays in the de pment of P dium and Leishmania parasites
inside the female dipteran midgut with aims to interrupt their life cycle inside

the vector.

We postulate that by inhibiting carbonic anhydrase activity in the midgut of
these dipl.arans. we inhibl( production and transport of bicarbonate, altering

the pH m ism in the midgut and depriving the parasites of Anﬂ-l.aishmania acﬂvny (EGSB) in vitro
this vital fon. SRRSO L e R e
CA inhibito h thazolamidi d tazolamide h //
3 : n rs such as methazolamide and ace! olamide have an
CA activity has been localized in the posterior midgut in Anopheline
. h #in e pt e, i effect on the pH inside the midgut in Anopheline mosquitoes
histochemical method. Cresol red
e Methazolamide- Untreated
acetazolamide treated control
A)
B)
:‘:l:;: by Maria Isabel c I .
o S e onciusions
Infectious Diseases .
1 v, D CA is present in the posterior midgut of adult Anopheline mosquitoes and sandflies. &
of Microbiology,
ey CA inhibitors have an effect on the pH maintenance inside the mtdgut. interrupt develop f Plasmodi
e ; Stats University, Fort and Leishmania parasites In vitro and interrupt develop dium parasites inaide tho midgut of
Rt B - = - Callins, Colorado,USA Anopheline adult mosquitoes.
By inhibiting CA activity in the female mosquito or sand fly the tr: ission of Pi. dium and Leish
parasites can be blocked.
:hlsl stra'h:gy L‘; d t\glt: i ; thods such as the sterile insect technique, will in turn allow the
esign of integrated methods to control the spreading of malaria and leishmaniasis in a
targetting both males and females. ISmWide proppe by
By taking ad of the larities observed in the physiology of the midgut of the mosqui
vectors, efforts can ba significantly reduced in terms of cost and!lma Invns!egd gLl i pandfly
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Codling Moth Trans-Hemispheric Compatibility Studies and Effect of
Long Distance Air-Freighting on Adult Longevity and Mating

Tom Blomefield, INFRUITEC, South Africa
Stephanie Bloem, IAEA Consultant, USA
James E. Carpenter, USDA-ARS-CPMRU, USA

The codling moth (CM), Cydia pomonella (L.), is the key
pest in pome fruit orchards in South Africa.

South Africa is interested in evaluating SIT for CM by
conducting a season-long validation under local
conditions.

The time and expense of conducting this validation would
be greatly reduced if CM produced by the SIR Program in
Canada were found to be compatible with South African
CM. The SIR Program produces 14-15 million
moths/week and the mass-rearing facility is at full
production for 6 months/year.

Because the fruit growing seasons in South Africa and
Canada occur at opposite times of the year, the SIR
Program could provide CM to South Africa by maintaining
year-round production. The SIR Program would benefit
through more efficient use of their facility and from
revenue from sales and South Africa would benefit by
conducting the SIT validation before incurring the expense
of building a mass-rearing facility and establishing a
laboratory-adapted CM colony.

We conducted codling moth compatibility studies in South
Africa in 2003.

Mating compatibility was assessed in the laboratory
between CM from Canada (CAN) (hand carried via
commercial airline) and wild CM from South Africa (SAF).
We found that CAN CM males were equally attracted to
“calling” females from CAN and SAF, despite the fact that
CAN CM were transported from Canada to South Africa
(about 50 hours in transit) and were between 1-2 days of
age at the time of transport.

Release-recapture field studies showed that at lower
temperatures CAN CM females and males were more
active than the SAF CM.

Furthermore, CAN and SAF CM males were equally
attracted to CAN and SAF females used as bait in traps.
In 2004, 4 consignments of CAN CM were air-freighted to
South Africa and differences in adult longevity before and
after shipping were assessed. Even though transport
required as much as 72 hours, we found no effect of

Small cages received 25 CM pairs.
Treatments were as follows:

Mating Compatibility

«SAF @ + SAF &
«SAF Q + CAN &

«CAN Q + CAN &
« CAN Q + SAF &

CfxCm SfxCm SfxSm

Release/Recapture

warm
cool
180 ‘,—A—\l
warm —m— N
160
140 +—H—— //
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100 f—A—A—A—A—A—A/{ —-Sf-Sm
w0 ]| a |+ Cticm
w0 [ satsse* |=ctom
wl 1F

20 /

gl 23@5 67@ 9 10 11 12
In the field, cumulative captures showed
that CAN (Cf) and SAF (Sf) females were not
significantly different in their ability to attract
CAN and SAF males (Cm & Sm) over a wide
range of environmental conditions.

Both CAN and SAF males responded
equally to calling females in the field
irrespective of their country of origin. The
number of CAN males captured in traps was
always higher because large numbers of
CAN males were released in the field
(arrows indicate release dates). All captures
of SAF males represent wild males that were
present in the field.

Long Distance Air-Freighting

Adult CAN CM were collected in Petri
dishes, packaged in insulated boxes, and
air-freighted to South Africa. Visual
inspection upon arrival indicated that CM
quality was not affected by transport.

100-
Olrradiated

B Not irradiated
80

607

Longevity (d)

401

20

Consign 1 Consign 2 Consign 3 Consign 4

Laboratory assays showed that the
longevity of CAN CM was not affected by
air-freight transport from Canada to
South Africa.

transport on longevity. Mating ability after transport also
was not affected.

As such, a season-long SIT validation with imported CAN
CM in South Africa should be possible and we hope to

CAN males (Cm) mated equally with both

CAN and SAF females (Cf & Sf). CAN 180-
males mated with significantly more SAF 1607
and CAN females than did SAF males 1401

initiate this study during 2005. (Sm). 1(2)2
Since our studies were conducted with CM from very 804
different time zones and hemispheric locations, it is quite 601
probable that populations of CM from other pome fruit 407
production areas also will be compatible with CAN CM. 207
04

Cf-Cm Sf-Cm Sf-Sm Cf-Sm
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A genetic map of RAPD, SSR and FISSR markers for the Z chromosome- only 2% of molecular information relative to its size being available till date- was constructed using a backcross mapping population. SIxﬁe"er':( :.‘;Ii::keve
markers were identified, characterized, and mapped using od, a recessive trait for translucent skin as an anchor marker yielding a total recombination map of 334.56 cM. Four RAPD and four SSR markers that were lin

chromosome were also identified.

B

1. An example of inheritance and segregation of Z-chromosome specific RAPD markers generated
by primer OPF-02.1240
BC offspring

od LU BC offspring
Normal 2 ¢ od & Normal#d % The male is the homogametic sex (ZZ) and the
M99 I 9 edm 20 21 S8 * X8 female is heterogametic (ZW), with no crossing

over.

1. Mating scheme for raising the backcross population for the % The classical linkage map of the Z chromosome
Z chromosome mapping study of B. mori contains 15 morphological traits dispersed
Tramshucent o) derived Pure Mysore derived l. Identification of Z- linked markers in B. mori WGS sequence VI. Z-chromosome linkage map- over a distance co»;enng 50.CM :ncludmg a number
L S e i — 5 i ai value.
E Z limk Zlinked contigs based on the16 markers of important traits of economic val
Crosses Males  Females Females  Males  Femules
Parcntal lincs : ~
Marber [T, WS Comity Lo s i porcm st fr ticem Spevies
¥, g gy pesrs om0 Store et flyesian N} P
BC ey iy o ey L |- orpiniTI4
S el W . . - = - -
Noic: od, ranstucent strmn, PM, Pure Mysore strain: BC, back cross offspring of F, male mated 1o translucem {od) ::ﬁ: OFGam 1260 BAARS] L kontg®| 100 ‘.'\'li’iia:‘:i.'&'?’f‘(‘{ﬁ'fvﬁ- unk e funcsion Tm“ e
female; "+ indicates the presence and ' indicates the sbsence of RAPD'FISSR-PCR/SSE band BAADD |61 o 4932 | orTousn
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Al T
R T I e s AYiesie  OFF.a2 1280 A A0 v | S by
s s AT OFT 14300 DAABOIO TE Wiy | 401 W 100 10, G dE  Nowd TR sotmmmmgunon and e retsuposen B —
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IV. Identification of W chromosome specific RAPD (1-4) and SSR (5) markers 07 e
115‘_5 OPGOE.1234
[ g4 — orwr.ve “All of the RAPD markers, except OPA-07.1352
- B ey . i B4 Lot sho\:ed ]i:r\‘kagsest; the phenotypic transiucent (od)
— = - e marker within $5.3 ¢M.
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V. Identification of W- linked mark . i i i
ed markers in B. mori WGS sequence contigs «The silkworm Z chromosome contains two fold more repelitive elements than
i autosomes similar to the X chromosomes in mammals and D. mefanog
Marker Marker WGS contig Homalogy Identified Sequence (Accession Na.) fa aster.
Acorssion No % Identity, Bit Score and E-value)
AYS66208 Basar 153 giS408 1682 AADKOI02Z8030.1  98% 486nt, 658 and 0.0 B mandaring Pao-like LTR retrotrunsposon Yamato DNA.
riial sequence (ABOS5S22
AYS66209 Bmsarl55  gilS407150%gblAADKOIO3EI47.1 919/ 6201, B4 and Be-13 ?n.ruﬁ?‘.ﬁﬁ".i;m..c ;Ni’ckml
’ 90% / 14501, 168 and 2¢-38 & mori non-LTR retrotransposans on chromosome W ’
AYSG6210  Hmsorl36  giS3079028jgh AADKDI030684 1 95%/ 2105nt, 1070 and 0.0 4. mori DNA. clone TRESTI, pantial cds +Since only 2% of molecular information is known for the Z-chromosome, the marker
! e, ars

AYS66212 Brusar 59 gilS41084KTjgh| AADKO1001225.1  Ne homology = identified in the present study will further aid in the assembly and analysis of Z-linked

seqiiences.
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FEASIBILITY STUDY OF USING STERILE INSECT TECHNIQUE (SIT) IN SUN-

DRIED FISH INDUSTRY: TEST RELEASE AT SONADIA

R.M. Shahjahan, A.S.M. Saifullah, R.N. Khan and M.Z.R. Majumder
Institute of Food and Radiation Biology, Atomic Energy Research Establishment, Savar, GPO Box No. 3787 Dhaka

Test release at SONADIA
Situation and facts

* Fish Drying * Blow Fly
« Fly Strike « SIT «Sonadia

* What we have done so far?
¢ What we need to do?

Blowfly larvae infesting fish at
Sonadia

Fish Drying

@ About 1.2 million peoples are
associated directly or indirectly with
fish drying ( catch, supply, drying
and trade)

@ About 30,000 Mt. Tons of marine
dried fish is produced annually for
export
@Inland consumption are much
more (no proper estimation
available)

@ Trash fishes are lost Thrown away
due to lack of safe drying technology
@ Fish Drying is scattered
sporadically among the coastal
Islands (Sonadia,Kutubdia,
Dublarchor, Ashar chor, Koakata ect.)

Fly Strike
*Fly strike cause about 25%

quantity loss of dried fish, often
with total quality loss
*Farmers use indiscriminate
insecticides causing environment
and health hazard.
«However the fly could not be
reached totally with insecticides.
*Thus it has become a national
issue for DOF(MOFL), DOE,
MOH of GOB & for MFDA,
NGOs

et

Pupa prouuced and marked for sterile release

Blow fly

Lucilia cuprina is a threat for fish
drying at the coastal belt of the
bay of Bengal.

* Female lay egg onto the fish & in
8-20 hrs maggot come out that eat
up the fleshy part.

¢ It is a strong flyer, has high
fecundity (100-300 eggs/female),
15 days life cycle,
* Rapid population growth, active
throughout the year (except Nov.
to Jan.)
Thirsty flies resting on wet shoes at
___high temperature

~$

Increase in the proportion sterile flies
after sterile release

Sterile Insect Technique (SIT)

Components of SIT

*  Major steps of are 1) Mass
rearing 2) Radiation sterilization 3)
Field release and 4) Assessment

¢ Each of the components need
proper monitoring quality
assurance, improvement by research

Sterile adults prior to release
i . ~

*Our activity
About 4.5 lakhs flies were reared,

radio-sterilized and released, as test
release in SONADIA island in 2002.
Reduction in fertility was indicated by
reduction in egg hatch. (0-100) (30-70)

B Sterility dose 45 Gy

Mass Rearing Quality Parameters

W%hatch % Emergence Mating Comp
BWild 95-99 90-95 1:1
M Ster352+287 406+20.1  3:1,9:1

Another 15 lakhs has already been
released during September to
November, 2003 and in Feb. 2004.

Blowfly egg mass in bovine liver
No Wild fly was observed in the post
release sampling

Requirement, Rearing facility needs
to be upgraded introducing
thermostatically controlled unit and
improved quality control measure.
Mobile Irradiation facility necessary
to cut down operational cost,
transportation damage.

Dipping fish in insecticide solution

Off-season reservoir population

Different types of traps Sweep nets used

. . in Blow Fly Sampling
Pupa transportation plastic racks

General view of fish drying at _ TREIEAL
the target island Sonadia ;

TEMPERATURE GRADIENT AT A
TYPICAL SUMMER WINTER DAY
AND ADAY AT SONADIA

Map and over view of the Sonadia Island
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rDNA-PCR assay for the identification of 2 members of Anopheles culicifacies
A.M.Manonmani, S. S. Sahu, C. Sadanandane and P. Jambulingam

Vector Control Research Centre (ICMR)

Pondicherry - 605 006 - INDIA

Biological Characteristics

2 rDNA-ITS2 PCR assay for Anopheles culicifacies

o' Sibling  Distribution ~ Anthropophilic  Sporozoite Insecticide

j it species index (%) rate (%) response
&)

- Anopheles culicifacies is the
wvector of rural and peri-urban
malaria in India, contributing for 60-
70% of the 2-3 million malaria cases

India, Iran 04 0.51 Susceptible to DDT
Pakistan, Yemen and Malathion

India,Srilanka . Resistant to DDT HCH
Cambodia Dieldrin & Malathion

India . Resistant to DDT, HCH

Dieldrin & Malathion
* It oceurs as a complex of 5

sibling species, A, B,C,Dand E
respectively which are
morphologically similar

India . Mot studied

Mot studied

Ribosomal DNA

- Multigene family

- Occurs in several copy numbers

- Consists of highly conserved genes
(18S, 5.85 & 285)

alternating with
- rapidly evolving, non-ceding spacer regions

(ITS1 & ITS2)

Evaluation of rDNA-PCR assay on
A. culicifacies
collected from different areas of India

Location State District Samples A
analysed

N.India Rajasthan Alwar 23

Orissa Malkangiri 35
Koraput 14
Kheonjhar 10

Tamilnadu Rameswaram 1

Jharkand Nuamardi 26
oL

T ! Tekguda 8

——

Identification methods

Sibling sp. Polytene chromosomes Y chromosome
(chromasome X and 2) karyotype

Submetacentric

Acrocentric
2+g'h? Submetacentric

=l slbmeacennc

Submetacentric

rDNA-ITS2-PCR assay for 2 species
of the Anopheles culicifacies
complex

Ll

| | . :m - Species B (non-

vector species)
Species A (vector— identified by
species) identified - 400 bp band
by 250 bp band 123 L4 56
Lanes 1-3: Species A
Lanes 4-6: Species B
L: 100 bp ladder

-a single vector species of An. culicifacies in poels of

Culex guinguefasciatuy
(flariasis vector)

[ )

The non-vector members of A enlfeffefes

Anophelex stephens Aedes aegypti
{malaria vector) (dengue vedor)
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(Application of the F1 Sterile Insect Technique (F1SIT) for Field Host Range Testing of the Tortricid

Episimus utilis, a Candidate for Classical Biological Control of Brazilian Peppertree in Florida.
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University of Florida, Department of Entomology and Nematology, Gainesville, FL
2Center for Biological Control, Florida A&M University, Tallahassee, FL
SUSDA-ARS, Crop Protection and Management Research Unit, Tifton, GA
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BACKGROUND

Brazilian peppertree, Schinus terebinthifolius Raddi
(Anacardiaceae), is a dioecious evergreen tree native to Brazil,
Paraguay, and Argentina, that was introduced to Florida in 1898 as
an ornamental (Austin 1978, Ewel et al. 1982) (Fig. 1). Currently,
Brazilian peppertree is distributed widely throughout central and
southern Florida, and is listed by the Florida Exotic Pest Plant
Council as a “Category 1” invasive exotic species because it is
altering native plant communities. It also has exhibited invasive
properties in California and Hawaii as well as subtropical regions of
at least 20 different countries (Ewel et al. 1982) (Fig.2).

In 1994, several natural enemies of Brazilian peppertree were
imported into a quarantine facility in Florida as candidates for
classical biological control. One of the candidates was a South
American leaf-rolling moth Episimus utilis Zimmerman
(Lepidoptera: Tortricidae) (Fig. 3 A,B). Larvae of E. utilis feed by
scraping the surface of the Brazilian peppertree leaflets. As they
mature, the developing larvae are capable of completely defoliating
the plant (Martin et al. 2004) (Fig. 4).

Host specificity tests are used to determine whether or not a
potential biocontrol candidate is safe to release in the field. Some
biologists believe that these tests often overestimate host range,
which leads to the rejection of acceptable candidates (Sands and
Van Driesche 2000). As cage testing may inhibit normal behavior,
open-field studies can provide a more realistic setting where insects
can display an array of behaviors (Clement and Cristofaro 1995).
However, open-field studies pose environmental risks in the area of
introduction and are prohibited. Through the application of F1
Sterility (F1 Sterile Insect Technique), lepidopteran insects could be
safely released temporarily for field host range testing.

Fig. 3B. Larval stage of E. utilis. Fig. 4. Plants showing larval feeding damage.

Fig. 1. Schinus terebinthifolius leaves and frui
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Fig. 6A. Top view of irradiation canister. Fig. 6B. Canisters used to irradiate moths.

RESULTS

To date, the detailed radiation biology of E. utilis adults is not available. The
main problem is acquiring sufficient numbers of adults of similar age. While these
issues were being addressed, a dosimetry analysis was conducted at 8 hours (500
min.) using Far West dosimetry film. Values for each position of the Far West film
were averaged and then positioned into a dosimetry map representing the Cs-137
irradiator (Fig. 5) (Fig. 6A,B). These values are based on a monthly decay correction
factor of 0.998. Differences between the levels of irradiation from the innermost to
the outermost position of the vial were not statistically significant (top mean = 6.8;
top SD =0.7) (P > 0.05, 1-WAY ANOVA) (SAS Institute 2000). Levels of irradiation
from the top to the bottom were significantly different (bottom mean = 7.2; bottom
SD = 0.6) (P < 0.05, 1-WAY ANOVA) (SAS Institute 2000). To minimize the
variance between the levels of irradiation, the canister will be positioned at the
bottom of the irradiator.

FUTURE RESEARCH

The next phase of the research will involve a
radiation biology study that will be based on similar
research conducted with the codling moth, Cydia
pomonella Linnaeus (Lepidoptera: Tortricidae) (Bloem et
al. 1999a,b). Male and female E. utilis adults will be
collected (24-48 hr old) and exposed to gamma radiation
individually in plastic vials within an aluminum lined
cardboard canister. Doses of 0, 50, 100, 150, 200, 250,
and 300 Gy will be administered by using a Cesium-137
Gammacell® 1000 irradiator with a dose of 13 Gy/min.
After irradiation, each treated moth will be placed in a
triangular waxed paper oviposition cage (20x12x10 cm)
with either a treated or non-treated adult of the opposite
sex. The moths will be allowed to mate and lay eggs for 2
intervals of 5 days. The females from each treatment will
then be dissected to determine their mating status, i.e.
that is spermatophores present in the bursa copulatrix
(Ferro and Akre 1975). The oviposition cages will then be
incubated for 7 days to facilitate egg development and
larval eclosion. The total number of eggs laid (fecundity)
and the total number of larvae eclosed (fertility) will be
counted per cage for each treatment dose.

Sterility will be expressed as the percentage of eggs
that failed to hatch. Ten replicates of each mating
combination (i.e. treated female with non-treated male,
non-treated female with treated male, treated female with
treated male) will be completed for each treatment dose
(based on Bloem et al. 1999a). Crosses of non-treated
females by non-treated males will serve as the control.
For the F1 phase of the study, the F1 larvae will be
separated according to each dose and then reared to
adults. Emerging adults will be outcrossed with untreated
adults of the opposite sex. The sterility in the F2
generation can then be determined based on the
collection and incubation of eggs following the same
procedures described previously.
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Abstract:

Effects of different gamma radiation doses on Callosobruchus maculatus (F) was studied. In this
study doses including 0, 20, 35, 50, 60 and 702 Gy was used in pupal stage. Emerged adults were
separated before mating and crossed in treatments including: Normal malexNormal female, Normal
malexirradiated female, Irradiated malexNormal female and Irradiated malexirradiated female.
Comparing means (Duncan, s test, 0.05) showed that in 20Gy dose, all the treatments had significant
difference, except Normal malexNormal female and Normal malexIrradiated female. In 35 Gy dose, all
the treatments had significant difference. The most sterility was observed in Irradiated
malexlrradiated female and it was no significant difference with Irradiated malexNormal female. In 50
Gy dose, treatments which included Irradiated males or Irradiated females had significant difference
with treatments containing normal males and females. In 60 and 70 Gy doses, hatchability percentage
in the next generation, both for sterile males and sterile females, reduced population significantly.
Therefore, 60 to 70 Gy induced sterility in this insect. Sterile insect release to a normal population
was studied in three cases including: sterile males, sterile females and sterile males and females
release. Results indicated that sterile females release had no effect on reducing population in the
next generation. Sterile males release and sterile males and females release had identical effects.
Considering to the fact that separating males and females is difficult and time consuming, therefore,
it seems that sterile males and females release in the ratio of 10:10:1:1 (Irradiated malexIrradiated
femalex Normal malexNormal female) produce the best result in population reduction in the next
generation.

Introduction

Pulses with 20-30 percent protein after cereals are the main food source in the world, these crop are
related to fabaceae family and papilionoideae sub family [2].

One of the important pests of these crops is a small insect with length of 2-5 mm with the name of
Callosobruchus maculatus (fabricius), from Bruchidae family that the larvae will feed from black —
eyed cowpea, chick — pea, mung, lentil, bean, etc.

From different variety of pulses, black — eyed cowpea are infested very much. In recent years
because of this problem in some areas of Iran the farmers refuse to cultivate this product [1]. The
mating duration of this insect is 3-6 minutes and once mating is sufficient to produce eggs, however
mating happens a few times. Average life cycle of this insect from eggs to adults is 23-28 days [6].
Nowadays one of the effective and common methods for controlling stored pests is application of
fumigants.

Some groups of such compounds may cause undesirable effects, specially on live tissues of fresh
fruits and vegetables, and application of fumigants may destroy or decrease germination of some
seeds, it should be mentioned the possibility and danger of explosion of some of fumigants too [1].
Methyl bromide is a world- wide fumigant. According to Montreal protocol, developed countries must
stop usage of this pesticide due to ozone depletion properties till 2005 and also developing countries
till 2015[4]. In US, in 1984, Ethylene dibromide consumption on food staff and agriculture products
was banned because it seemed to be carcinogenic [3,8].

At the end of 1930 decade, Dr. E.F. Knipling presented usage of sterile insect release. This innovation
presented when he was working on Cochliomyia hominivorax (coquerel). In this method, ionizing
radiation is used to induce sterility. Although some chemicals have sterilizing properties, but most of
them are carcinogenic and also incomplete sterility may happen. For this reason, it is impossible to
apply chemicals in large scale.

Application of ionizing radiation is a physical method and it is possible to calculate the irradiation
dose carefully. In this method insects are exposed to gamma irradiation. Irradiation is detrimental to
genetically parts of sperms. When sterile males mate with normal females, copulation will happen but
leads to no fertilization.

If sterile male release continues for generations, the insect population will decrease drastically [7].

Materials and Methods:

First, some mung seeds were put at 60°C for 6 hours in oven for disinfestation [5]. Then a population
of Callosobruchus adults were released on mung seeds for 24 hours to lay eggs. After that, adults
were separated from the mung seeds and seeds containing eggs were put in incubator at 29+2
centigrade degree and 655 percent humidity for nineteen days. The mungs containing pupal stage
were irradiated with doses 0,20,35,50,60 and 70 Gy in a gamma-cell at NRCAM. After two days
emerged adults (males and females) were separated from the mungs before mating and placed in
different containers. Experimental treatments prepared as follows: Normal male <Normal female,
Normal males xlIrradiated females, Irradiated males >Normal females and Irradiated males
xIrradiated females. Each treatment included five pairs of these insects with 50 gram disinfested
mung seeds. Every treatment replicated five times. After copulation and egg laying, dead adults were
removed and laid eggs were counted. After 21 days, adults of next generation emerged, their
population was recorded and by dividing number of adults to eggs, hatchability percentage was
calculated. Release ratio experiment was executed in three conditions:

First, when there is a natural population of males and females and sterile males are released. Second,
when natural males and females exist and sterile females are released. Third, when natural males and
females exist and sterile males and females are released.

Considering first situation including Normal females < Normal males xIrradiated males, the ratio was
i3 1:1:7, 1:1:8, 1:1:9, 1:1:10, 1:1:15 and 1:1:20. In the second situation including Normal females x
Normal males x Irradiated females, the ratio was 1:1:6, 1:1:7, 1:1:8, 1:1:9, 1:1:10, 1:1:15 and 1:1:20.
For the third situation including Normal females < Normal males x Irradiated males x Irradiated
females, the ratio was 1:1:6:6, 1:1:7:7, 1:1:8:8, 1:1:9:9, 1:1:10:10, 1:1:15:15 and 1:1:20:20 [5]. Each
treatment were put on 50 gram disinfested mung seeds and replicated five times. After mating and
completing life cycle they were removed from the diet and number of laid eggs and hatchability was
recorded. The experiment was done in a completely randomized design (CRD) and means compared
on the basis of Duncan’s test, 0.05 error level.

The experiment was done at Nuclear Research Center for Agriculture and Medicine (NRCAM) and
irradiation facility was gamma- cell of 4100 Ci, Co60 source, dose rate of 0.64 Gy/s, installed at
NRCAM, Karaj, Iran.

Results and discussion:

Comparing means (Duncan's test, 0.05) show that in 20 Gy dose, all treatments have significant
difference, except for Normal male < Normal female and Normal male x Irradiated female treatments.
Consequently, in 20 Gy dose irradiated and normal females acted similarly and no sterility had taken
place.

In 35Gy dose, all treatments had significant difference. The most sterility was observed in Irradiated
male x Irradiated female and did not show significant difference with Irradiated male < Normal
female. Consequently, sterility was due to irradiated males than females. In 50 Gy dose, treatments
which contained irradiated males or females had significant difference with treatments containing
normal males and females. It means that in 50 Gy dose, the role of irradiated males and irradiated
females for creating sterility is the same. This phenomenon was observed in 60 and 70 Gy doses. 60
and 70Gy doses could decrease percentage of emerged adults significantly both for irradiated males
and irradiated females. This result is compatible with Howlader and Rahman (1995) reports. They
claimed the range of doses for sterility of callosobruchus chinensis was 80-100Gy and it is a little
more than callosobruchus maculatus and it is less than the other stored pests [5].

The results of sterile insect release ratio (70 Gy radiation sterility dose) to a normal population was
studied in three cases as follows:

In the first situation only sterile males were added to normal population. The ratio of 1:1:6 till 1:1:20
was statistically the same and all of them had difference with control. In the second situation only
sterile females were added to normal population. The result indicated that control and ratio of 1:1:9
was the same and produced high hatchability. The ratio of 1:1:6 was in the second rate of
hatchability. Ratios of 1:1:7 and 1:1:8 ranked the third level of hatchability. The ratio of 1:1:20 ranked
fourth and the ratio of 1:1:10 and 1:1:15 had minimum hatchability. The result did not show a logical
relation to each other. Consequently sterile female release cannot be effective in decreasing insect
population actively. In the third situation, sterile males and females were introduced to natural
population. In this situation, all treatments which contained sterile males and female had significant
difference with control. Among all release ratios except 1:1:7:7 did not have significant difference.
The best release ratio was 1:1:10:10, 1:1:15:15 and 1:1:20:20, in which the rate of hatchability
decreased significantly.

Due to the fact that release of sterile males alone in comparison with releasing sterile males with
sterile females together have the same effect, consequently, releasing sterile males and females can
be noted more in decreasing pest population, because in this situation there is no need to separate
males and females and leads to save time and labour. To make the long story short, releasing sterile
males and females (70 Gy) in the ratio of 1:1:10:10 leads to the best result to reduce the next
generation population. This experiment showed that it is possible to reduce insect population in
laboratory scale, although it should be done in large scale to understand whether it is applicable or
not.
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Tsetse Suppression Techniques used In the Southern Tsetse

Eradication Project (STEP), Ethiopia
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Background

.| | *Project establishment- 1997/98

| *Project area size - 25000km?

' *Location - southern rift valley of Ethiopia, between 4°
45’ and 7° 15" N latitudes and 36° 40'and 38° 20’ E
longitudes.

e Institutions involved - IAEA, ESTC, SNNPR state.

Pre-suppression situation of T & T

¢ High disease prevalence, 17%.

* High tsetse challenge,Max. 69 f/t/d.

¢ Low animal productivity.

¢ Reduced draught power, < 2 hrs/day

¢ High treatment and control cost.

¢ Congested high lands and under utilized fertile low
land areas

Past experience

1.

Trap technology

Introduced to Northeastern part of the STEP area (Bedessa),
1995 by ICIPE.

Community based tsetse control Pilot project, involved
ESTC, RAB, RVL, ICIPE Ethiopia, local government and the
farming community.

300km? area was covered by odor baited NGU traps.

95% G.pallidipes population & 90% disease prevalence
reduction was reported

2 Insecticide treated cattle

Introduced by NGOs, 1990/91-pilot

Through revolving fund system

About 600km? area covered

99% G.pallidipes population and 95% disease prevalence
reduction reported.

Challenges
- Only small area coverage, short lasting effect, temporary

reliel.

- Lack of coordinated activities.
- Sudden withdrawal of funding.
- Re-invasion.

e Three tsetse suppression techniques were on use in the STEP area.
Traps were used at the beginning of the operation but due to cost
factor and difficulty in management it was not continued.

e Insecticide impregnated targets have totally replaced the trap
technology as they are cheaper,require less maintenance,more
durable and easier to make. They are used in areas where cattle do

not go.

e Insecticide treated cattle were used for the suppression of tsetse flies
gained more reputation by community as they observe dramatic
change in the physical performance and production of the animal.

Tsetse suppression in the STEP

| NGU traps
*Baited with cow urine

* Strong community participation in trap deployment
and maintenance.

* Strong government support

*Proved to be effective in reducing G.pallidipes
population.

Practical problems

Required frequent visit

Large number of traps needed to be deployed, affecting
farmers agricultural time.

Reduced community participation at peak agricultural
period

Damage caused by domestic and wild animals, and wear
and tear
Loss of traps to theft, bush fire, vandalism, storms,

Difficult to deploy in dense bushes and areas far away
from settlement

High professional input (re-visiting, deployment,
maintenance, urine replenishment

Costly trap material and are cumbersome

Insecticide impregnated targets

= Blue-black-blue vertical panel
{ * Only the black portion impregnated (attract landing)
with Deltamethrin 20% sc diluted to 0.8%
concentration.
Targets impregnated by brushing/paint rolling or
dipping and then sun dried.
Deployment by fixing to wooden and/bamboo pole or
tree stem or hanging from branches of trees.
Trained community members deploy targets
(supervision and assistance from project staff).
4-5 targets deployed per km?
A total of 18,706 targets deployed in 3800km?
Proved to be effective to reduce G.pallidipes.

Concluding remarks

Practical problems

Black portion fades soon (< 3months)
re-impregnation was not possible.

Loss of targets to theft, bush fire, vandalism, storms,
Damage caused by domestic and wild animals, and
wear and tear.

re-visiting at least every three months

Difficult to deploy in inaccessible areas.

Visibility problem in dense and thick vegetation.
Lack of protective clothing while handling the
insecticides.

Insecticide-treated cattle

Synthetic pyrethroides, Deltamethrin 1%S.C
(ready-to-use formulation) and Deltamethrin
1%E.C (diluted with water at the spot of
application to 0.005% concentration)

20% of the herd (old and larger animals) treated
Trained spray technicians participate in
treatment ( supervision by project staff)
T-bar applicator (for spot on) and Knapsack
sprayer (for spray formulation)

A total of 882,000 cattle (repeatedly treated
every fortnight).

Practical problems

0 Requires protective clothing (sprayers always
complain about irritation and itching).

0 Large amount of water required for dilution

0 Spare parts of knapsack sprayer are delicate and
easily breakable.

0 knapsack sprayer are heavy to carry (15-20liters)

Monitoring

oNGU traps were deployed to see the impact of the
suppression techniques on tsetse flies population. A
significant reduction in fly population density from
4.11F/T/D during the pre-suppression to 0.31F/T/D
during the suppression was detected.

eDisease monitoring was done using the buffy coat
technique (BCT). This revealed a reduction in disease
prevalence from 17%-7%.

e The combined use of targets and insecticide treated cattle seems more
effective to knockdown tsetse population in short period of time. Thus,
feasible for area wide insect pest management in the STEP area.

¢ Some of the STEP areas are not accessible and not reached with the
existing techniques. Therefore, the use of alternative techniques like SAT
is of great importance before the SIT application.

e Ensure sustainable supply of resources for the suppression to maintain

the achievements and further make the area ready for SIT application.
e Strong support from the community, stakeholders and government at all
levels was the key factor for the success of the ongoing suppression.



The tryoni complex of tephritid flies in Australia
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1. How many species

The traditional view is that B. aquilonis is a separate non-pest
species. However, it is morphologically identical to B. tryoni.
Is it a separate species?

B. aquilonis B. tryoni
i

B. neohumeralis

rp‘iif

Non-pest }

species?

Sympatric pest species

P /
A

B. neo.

B. aquilonis 5,‘

B. aquilonis t:}

B. aquilonis . . i

B. aquilonis This NJ tree, based on microsatellite data, shows that

. tryoni B. aquilonis and B. tryoni are closely related (Fsr ~ 0.02)

. tryoni and likely to be allopatric populations of a single

. tryoni species. B. neohumeralis, despite occurring in
sympatry with B. tryoni, is a genetically distinct species.

0.01

. tryoni

2. A structured invasion

Zone

Where exotic horticultural crops have been
introduced into Australia, B. tryoni has soon
invaded. Prior to 1996, the Quarantine Zone was
free of B. tryoni. Since 2000, there have been
many serious outbreaks within the Quarantine
Zone.

B. tryoni | B. aquilonis has also invaded newly
developed horticultural areas in NW Australia.

Pie graphs show the genetic constitution of B. tryoni
sampled near and in the Quarantine Zone:

«as flies have invaded south toward their climatic
limit, there is a cline in genetic structuring;

swithin the Quarantine Zone, migration from the
southern end of the cline predominates at short
distances;

~over longer distances, founder effects obscure
the source of the outbreak populations.

4. Molecular basis of species differences

B. tryoni
Dusk-mater

Real time PCR of cryptochrome in brain (A) and antennae (B) reveals:

« selection of hybrids for mating time reproduces the appropriate
parental pattern of cry expression

A

B. neohumeralis
Day-mater
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3. Interspecies hybridization?

The two sympatric species are distinguished
by their callus colour:

B. neohumeralis

R

Collections of wild flies usually show ~1%
with intermediate callus colour e.g.:
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For many years,the “intermediate” flies were
assumed to be interspecies hybrids. But
microsatellite analysis (results shown above)
shows that all are likely to be intra-species
variants.




Implementation of Medfly, Fruit Fly Parasitoids and
Codling Moth Rearing Facility in the North East of Brazil
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Antonio S. Nascimento Embrapa Mandioca e Fruticultura, Cruz das Almas, Bahia, Brazil
Julio M. M. Walder Centro de Energia Nuclear na Agricultura, Piracicaba, Sado Paulo, Brazil

The medfly is a major pest for fruit crops worldwide
and its presence in the countries means a threat for
production and for export. The methodology that has
been used in many countries to
control/eradicate/suppress medfly population is SIT
Sterile Insect Technology that uses irradiation as
source for sterilization. Besides medfly, Anastrepha
species of quarantine importance also is an important
pest affecting the fruit crops in Brazil. Parasitoids
that are natural enemies of fruit flies also will be
reared in the facility for release in the production
area. Finally, take the advantage to have large
building area, the facility also will produce sterile
codling moth, a pest recently introduced in south of
Brazil that affect the ever growing apple and pear
crops.

The production of sterile medflies, natural enemies to
control fruit flies and sterile codling moths  all of
them using irradiation as sterilization method and
their release in the field is the most effective measure
to control (suppression and eradication) such pests.
The consumption of fresh fruits has increased
worldwide and the production of Brazil either for
domestic or export has been intensified in the last
decade. As food safety is being a major concern for
the consumers, the use of environment friendly
technologies is always required. The SIT play a
major role for control fruit flies and other fruit pests.

The final client for the sterile flies and moths will be
the fruit growers. The 200 millions per week of
medflies and 10 millions of Diachasmimorpha
longicaudata wasps will be released in the tropical
fruit growing areas in the northern Brazil: Bahia,
Pernambuco (Sao Francisco Valley), Ceara, north of
Minas Gerais e north of Espirito Santo.

The codling moths irradiated in the facility will be
sent by air to the apple and stone fruit production
area in the south of Brazil, Rio Grande do Sul and
Santa Catarina, where the species is present in the
urban area of four municipalities.

Millions/week

Strategic Alliances:
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SEMI-FIELD CAGE STUDIES ON THE EVALUATION OF
BASIL OIL AS ANEW ATTRACTANT FOR MALE
MEDITERRANEAN FRUIT FLY, Ceratitis capitata (Wied.)

A.A.SHOMAN?C.CACERESP,V.WORNOAYPORNP

e-mail: aashoman@hotmail.com

a Biological Application Dep. Nuclear research center, Atomic Energy Authority, Cairo, Egypt
bEntomology unit, FAO/ IAEA Agriculture and Biotechnology. Laboratory, Agency’s Laboratories, . Seibersdorf A- 2444, Austria

The present investigation deals with the evaluation of basil ( Ocimum basilicum , Family:Lamioceae ) oil as a new attractant for fertile wild type males (EGII Strain),
as well as irradiated and non- irradiated mass- reared males from a genetic sexing strain based on temperature sensitive lethal (tsl) mutation (Vienna — 7). The males
were tested in field cages located at the FAO/ IAEA Agriculture and Biotechnology Laboratory (Seibersdorf, Austria).Jackson trap was used for attraction of males.
The results of the first experiment showed that, through 24 hours, the basil oil attracted about 67% of the non- irradiated V- 7 males, while only 54% of the
irradiated (100 Gy) of V- 7 males were attracted. A different field cage was used for each of the irradiated and non- irradiated males. The second experiment
showed that, about 65% of the fertile wild medfly males (EGII) were attracted, while only about 32% of the irradiated V-7 males were attracted. Both types of
males were contained in one cage. The data obtained has shown that basil oil can be used as medfly attractant instead of the highly expensive trimedlure,normally

used for this purpose. Opened field test should be conduced to complete the evaluation of the basil oil as a medfly attractant . = [STrapswithoutatiriactants & Traps with auractants |
= .Nr‘iZa;xmam@al-;-‘:ﬁi it attractant Time after release | Percent attracted males / hour + S.E. N1
o ivr AR DAIeS, traps without attractant to traps loaded with basil oil so-
“ Non-irradiated Irradiated a0+
1sthour 26 .73 +0.82 24.22 +0.42
401 2nd hour 13.99 +0.47 10.41+0.31 %o
N 3 hour 3963045 6.943032 e - ram——
104 4t hour 4.39 +0.35 4.40 +0.44 Figure 2 demonstrate the percent attracted normal EGII and
A = irradiated (100 Gy ) V-7 medfly males to basil oil as male
1st hour 2nd hour  3rd hour 4th hour  24th hour 24" hour 1833i035 8241069 attractant USing StiCky Jackson trapS in a semi-field cage

Fig (1) illustrates the percent accumulated attraction of V-7
irradiated and non-irradiated male medfly to traps loaded with
basil oil through the first 24 hour. The figure shows that about
68% of the non-irradiated males were trapped at the end of the
experiment compared to only about 54 % for the irradiated
males. Statistical analysis showed that while the differences
between the percent of trapped irradiated and non-irradiated
males were significant at the first four hours . Moreover, it was

st nd rd th th 1
highly significant at the end of the experiment. males were attracted at the 15t, 2" 3rd 4% and 24" hours, respectively .

This result is encouraging the use of basil oil as male attractant before any release of sterile
males for controlling the medfly. This will lead to a suppression of the wild population by
about 68 % throughout 24 hours , subsequently the number of released irradiated males can
be reduced , saving in cost and efforts in a SIT program .

Table (1) illustrates the percent attraction of irradiated and non-irradiated males Vienna-
7 Mediterranean fruit fly, Ceratitis capitata (Wied.) to traps loaded with basil oil

throughout the 24 hours in a semi-field cage (Experiment 1 ). The table shows that 26.73 %
and 13.99 % of non-irradiated V-7 males were attracted to the trap at the first and second
hours , respectively , compared to 3.96 % and 4.39 % of males at each of the third and the
fourth hours respectively. However , 18.33 % non-irradiated males were attracted at the ) .
24t hour. For the irradiated V-7 males , 24.22 % , 10.41 % ,6.94 % , 4.40 % and 8.24 % of ~ Lraps . Moreover , the same figure showed less attractabilty as

(Experiment 2).

The figure shows that while about 65 % normal EGII
males were attracted to traps loaded with basil oil through 6
hours , only 6% of the males were stacked to traps without basil
oil . This result indicates the relatively high attraction
power of basil oil to EGII males compared to the control

about 32 % of the irradiated V-7 males were attracted compared
to only 3% of males were stacked to traps without the attractant

Using basil oil in different sites of field (without sticky traps ) during
irradiated medfly male release in SIT program will help in aggregation of
both wild males and irradiated V-7 males to mate with wild female .




A model of diffusion of Glossina palpalis gambiensis

(Diptera: Glossinidae) in Burkina Faso
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Field Data 4 Gigean, France

Mark release recapture protocol on the Dienkoa River, Burkina Faso (Cuisance 1983)
8683 released and 3228 re-captured males Glossina palpalis gambiensis Vanderplank
May to August 1981
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Step 3

Taking the space complexity into account in the diffusion model

N ExpERMCNIALE 5 €1une sum Lt rouvon o
" Faons sue 101

authors original map (Cuisance 1981).
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2 Digitalization of the real hydrographical network and trap
_ " location on a Landsat TM image (pixel 30*30m), from the
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Step 1

. e e (12
First model based on a naturalistic description

(Buxton 1955)

(1)

“The fly belt occupied by G. palpalis is nearly always T
along the waterside.[...] It is known that the insect ™ "
moves very freely up or down stream or up a tributary.
[...] Evidently then the width of the zones varies, but
we may say that spontaneous movement of the insect
is so closely confined to the vicinity of water that it is
almost linear.”

One-dimensional random walk on a straight line

Model Outputs
Case of the isotropic
random walk (r=1-r)

Average position m (Xt)

Simplest model to describe the movement of insects “ 4
(Okubo 2001). Succesfully apllied to savannah tsetse El \
species in two dimensions (Hargove 2000). * ? 4/J\/\J\/‘ \
Stochastic process : individuals jump to the u '

neighbouring positions.

o0 @ w0 50
Time (days)

Case of the non isotropic
random walk (r > 1-r)

Average position m (Xt)

Xy=x,
P(X,=n|X,=n)=p,
P(X,,=n+1X, =n)=r(1-p),
]P(}(M =n-1X,=n)=(1-r)1-p).
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Step 2

Random walk on a tree : does partial observation matter?

The traps were located on the main course but the river is rather a network than a straight line.

Diffusion process with death on a tree (D, diffusion coeficient and , daily mortality rate)

Ratio between observed
and real variance vo(Xt)/v(Xt)

Average position m(Xt)
on the main course

Proportion of flies observed
on the main course

Main course ‘

T

Symmetric networks used for the simulations

Release point

~
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Model outputs

Partial observation can lead to an over-estimation of mortality rates, up to 50% at day 40.
The variance in position (proportional to the diffusion coefficient) can be under-estimated
by 20 % in the case of complex networks, highlighting the necessity to take the real
hydrographical network structure into consideration in dispersal studies.

2| (Distance between tributaries)

7 i

L (Tributaries length)
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Step 4

Estimating the model's parameters (Diffusion coefficients (D) P

and mortality rate (u)) for two models:

- diffusion on a straight line with complete observation (a), — —

- diffusion on a netwgork with partial ozservation (b). @ C\POP . 10 km \Ff’pﬂ)>
Two "summary statistics" were estimated in an hypothetical case

with two populations (I and 1) at 10km distance from each other on (a) (b)

a straight river course without tributaries and for the two models: D 0.29kmA2/j |0.46km"2/j
- the distance exceeded during 10% of the flies lifespan (Dmax10),

- the probability for a fly to pass from I to Il (p). M 6.5 % 4.4 %
Necessity to take the network structure into consideration in isolation Dmax10 4 km 13 km
studies and eradication campaigns using Sterile Insect Technique. p <0.01 >0.1
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Mass-rearing, Quality Control of Olive Fruit Fly:

Replacement of Cellulose in larv

Introduction

Olive fruit fly Bactrocera oleae (Gmel.), is one of the key insect pests for the olive tree cultivation in
Mediterranean region, and more recently in California, where it has been introduced recently.
Currently, control of B. oleae is based on the use of insecticides either in bait or in cover sprays
(Tzanakakis and Katsoyannos, 1998), resulting in adverse effects on the environment (Ferreira &
Tainha, 1983). Availability of an improved method for olive fly mass rearing is a prerequisite for
successful control of the species with the use of alternative control strategies, such as SIT
(Economopoulos, 1977).

It had been known that mating activity in laboratory strains spreads in a period of 4-5 h before
scotophase, as compared to wild strains which exhibit mating activity almost exclusively within 1 to
0 h before scotophase (Loher and Zervas, 1979, Zervas and Economopoulos, 1982).In the field
this could lead to mating activity strain separation, in case both sexes of laboratory strain are
sterilized and released (Economopoulos, 1972). It had been known although that laboratory
conditions and photoperiod (Tsitsipis, 1981) are strongly affecting the vital rhythms of the olive fly.

Results-discussion

Extensive effort has been undertaken to replace or reduce the use of cellulose as larval medium
bulk material by cheaper, readily accessible material(s). Paper and synthetic "vettex" gave
promising results. Larval diet recycling (Tzanakakis,1969) and use of starter-finisher technology (
Economopoulos et al,1987) suggested practical re-use of larval diet, and possibility for young larval
high density exploitation of medium.

In recent experiments it has been found that, although short photophases result in mating activity
suppression towards the end of photophase in both strains, the above described mating-time
pattern in the 2 strains is always observed. Furthermore, no matter the L:D regime used with the
laboratory strain, shift to a changed L:D regime of longer or shorter photophase than before results
in mating activity adaptation within 24h,i.e.the lab strain exhibits mating activity over longer period
before scotophase as compared with the wild strain. An attempt to select for early- late mating
pattern within the lab strain did not lead to success in spite of 6 generations of selection so far.
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Figures 1-6. Mating timing during the photophase as observed in populations of individual cages of laboratory and wild olive fruit flies.
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Figure 7. Substitution of chromatography cellulose powder of ofive fly standard
articial larval diet by other texture material. Three replicates per treatment. P=0.05
(Tukey test)
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Figure 8 Reuse of olive flys ariicial larval diet. Three repiicates per treatment.
P=0.05 (Tukey test).

Recycling

Figure 9. Reuse of olive fly’s artficial larval diet. Five repiicates per treaiment.
P=0.05 (Tukey test).

stas lavae were tansported fom Starte o Fiisher
2nd instar lavae were transported from Strtr o Finisher

3 nstr larvae were vansporied from Starter o Finsher
Figure 10. Starter-Finisher method applied to olive fly rearing (Stater: high density of
15t or 2nd nstar larvae in standard ariicial diet, Finisher: optmal denstty of 2nd or
3rd instar larvae in standard artifical diet). Three replicates per treatment. P=0.05
(Tukey test)
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Figures 11-16. Observations on insects kept for 5 days on initial photoperiod and
transferred for 48 hours to new one. Final photoperiod where observations conducted is
shown on the top of the figure, and previous exposure for each population is shown on the
right. Laboratory conditions of 251 C, 65+5% R.Humidity. 30 individual cages (couples)

per treatment.

14-10 LD
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Hours before onset of darkness.

Metings/couple
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Hours before onset of darkness

Observations conducted under laboratory conditions of 25+1 C, 65+5% R.Humidity and photoperiod as denoted on each figure. Dark

rectangles denote the scotophase length. For each experiment 30 couples of insects were observed with 15 min intervals.

Figures 17-18. Observations on insects kept for 5 days on
initial photoperiod and transferred for 24 hours to new one.
Final photoperiod where observations conducted is shown on
the top of the figure, and previous exposure for each
population is shown on the right. Laboratory conditions of
25+1 C, 65+5% R.Humidity.30 individual cages per treatment.

Matingsicouple

141010

600 550 500 4.50 400 350 3.00 250 200 150 100

Hours before onset of darkn:

600 550 500 4.50 400 35 200 150 1.00
Hours before onset of darkness

Figures 19-20. Observations on insects kept for 10 days on
initial photoperiod and transferred for 24 hours to new one,
Final photoperiod where observations conducted is shown on
the top of the figure, and previous exposure for each population
is shown on the right. Laboratory conditions of 25+1 C, 65+5%
R.Humidity.30 individual cages per treatment.

al Diet: Mating Time Asynchrony between Wild
and Lab Flies

i Rempoulakis Ch., Konsolaki M., Economopoulos A. P.
1 Laboratory of Applied Entomology, Biology Department, University of Crete

Matings/couple

Matings/couple

Figures 21-26. Observations on selected populations of olive fly. From every
generation ~200 insects were selected on the first hour of matings (Early) and
on last hour (Late). These insects gave progeny for next generation.
Experiments conducted in laboratory conditions of 25+1 C, 65+5% R.Humidity,
photoperiod 14:10 LD. 20 individual cages (couples) per treatment
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Activity of some Insecticides Against Adult New World
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Screwworms , Cochliomyia hominivorax and Chrysomya
bezzina , are considered of the most destructive insect pests of
livestock and other warm-blooded animals . It is not feasible to
experiment with the reproductively mature insect under
conventional laboratory conditions because of the potential risk
of escape of such highly reproductive insects especially in
situations where an eradication campaign or a control program
are in progress.

In earlier studies ( Elowni er al . 1994 ) | sexually sterilized
C. hominivorax derived from irradiated mass-produced pupae
were used in in vitro tests to evaluate the basic toxicity of
seven insecticides against the adult fly . Pyrethroid insecticides
(cypermethrin deltamethrin cyfluthrin) and  the
organophosphate trichlorfon were shown to have a rapid action

against the fly. They produce their 99% knockdown effect in less
than 5 min . It is established that a female screwworm fly
invading a host requires a period of about 6 min before it lays its
eggs on the host . An invading fly probing on an animal treated
with such rapidly acting insecticides would therefore be expected
fo be eliminated before ovipositing and the host will eventually
be protected .

In the present study , protective activity of three of these
rapidly acting insecticides was examined in an experimental
model simulating primary infestation of animals by the adult fly .
Sexually sterile lies were exposed for 5 min to the body of sheep
treated with recommended doses of either deltamethrin spot - on
(Img / kg) , cyfluthrin pour - on (2mg / kg ) or cypermethrin
squirt - on (4 mg /kg ) preparations applied onto the withers

(deltamethrin) or along the backline between the withers and
rump (cyfluthrin , cypermethrin ) . Fly mortality was assessed on
the withers ., abdomen and flank on various days post-treatment
for up to day 24 (deltamethrin , cyfluthrin) or day 28 (
cypermethrin) . Deltamethrin produced 100% mortality on day 1
post-treatment on the withers compared with a mortality rate of
97% and 86% for cypermethrin and cytluthrin treatments ,
respectively (Fig.1) . Mortality (Y) caused by the various
insecticides on this site showed a decreasing trend with increase
in days (X) . This relationship was expressed by best - fit
regression equations of :

Y =102.76 - 3.71 X (deltamethrin) ,

Y =16.18 +81.18 / X ( cypermethrin) and

Y =89.26-195X (cyfluthrin) .

In contrast to detamethrin and cyfluthrin , cypermethrin
appeared to have been distributed rapidly over the body ( Figs 2
& 3 ) and it produced on the abdomen and flank mortalities
which were statistically indistinguishable from those produced
on the withers.

Observations on the behaviour of screwworm ( Mangan ez al.
1990 ) indicate that sterile females are attracted activity to
wound sites and they exhibit an oviposition behaviour similar to
that of the reproductively mature insect . Sexually sterile
screwworms may therefore be utilized effectively as a model for
evaluation of protective properties of insecticides .

Fig 1. Mortality of adult sexually sterile Cochliomyia homimiveray exposed to the withers
(insecticide application site) of sheep treated with pyrethroid insecticides
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Fig 2. Mortality of adult sexually sterile Cochiliomyia hominivorax exposed to the
abdomen of sheep treated with pyrethroid insecticides
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Fig 3. Mortality of adult sexually sterile Cachiliomyia hominiverax exposed to the flank of
sheep treated with pyrethroid insecricides
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This study aimed at developing new trapping systems for the olive fruit fly. The experiments were
conducted in the Greek island of Chios using a randomized complete block design and various
attractants, including an aqueous solution of the protein NuLure plus Borax, dispensers of
Ammonium bicarbonate, Ammonium acetate, Putrescine or Trimethylamine, an aqueous solution
of ammonium sulfate and ammonium phosphate, and pheromone dispensers of spiroketal.

McPhail type trap (PMT)

Elcophon trap Vioryl stick pheromone trap

NuLure vs ammonium lures and pheromone attractants in PMT traps

300
Attractant and retention system w250 @ Males
1 NuLure + borax + 200 B Females
2 Ammonim Bicarbonate (AB) + water - triton & 150
300 ml of water + 0.01 Triton 2
3 AB + DDVP (Vapona; 15x15x15 mm plug) & 100
4 AB + Spiroketol (AgriSense) + water — triton 50
5 Ammonium phosphate (aques solution 0 NuLure  AB+Wat  AB  AB+SK+ APTWat AA+Wat
6 Ammonium Acetate +Borax  +Triton +DDVP Wat.+Triton +Triton  +Triton

PMT with NuLure vs local traps, Ammonium Phosphate and Ammonium Sulfate
NuLure baited PMT traps were 2 and 5 times more attractive for males and females respectively
than the local trap Elcophon baited with entomela (Phytophil, Athens, Greece). Ammonium sulfate
baited McPhail traps were much more effective than similarly baited ammonium phosphate traps
both for males and females.

NuLure vs pheromone traps
PMT NulLure baited traps were 70 times more attractive for males than spiroketal pheromone
baited, sticky, green panel traps (Vioryl), and 200 times more attractive than PMT traps baited with
spiroketal (Vioryl) dispensers.

NuLure vs various quantities of ammonium dispensers in PMT traps

Attractant and retention system 35

1 NuLure + borax w 30

2 One Ammonium Bicarbonate (AB) + water - triton n 25

300 ml of water + 0.01 Triton : 20

3 2 AB + water — triton o 15

=]

4 4 AB + water — triton =3 10

5 Ammonium Acetate + water — triton © g
6 Ammonium sulfate (aqueous solution) NuLure 1AB  2AB 4AB AA AS

NuLure vs combinations of various other attractants in PMT traps
Attractant and retention system 35
1 NuLure + borax 7 gg
+

2 Ammonim BicarBonate (AB) + water - triton 8 20

300 ml of water + 0.01 Triton E 15

3 AB + Ammonium acetate + water - triton =3 0

4 AB + trimethylamine + water - triton © 5

5 AB + putrsescine + water - triton 0

i Nulure AB AB+AA AB+ TMA AB+Pt AB +FA-3
6 Ammonium Acetate

NuLure vs local proteins in PMT traps

Attractant and retention system 120

[

n

+
1 NuLure + borax %]

L 80
2 Entomela =]
3 Dacus bait g 40
4 Alma dacus ©

NuLure Entomela  Dacus Bait ~ Alma Dacus

Conclusions
® The most effective of the trapping systems tested was the PMT trap baited with NuLure.
Ammonium bicarbonate seems to be the most promising of the attractants.
® Surprisingly pheromone traps performed very poorly in our tests.
® More research is needed for developing synthetic attractants for the olive fruit fly.



Can ISR markers reveal anything new about genetic structure of Ceratitis capitata species?
C. Cdllejas', B. Beroiz'?, F. Ortego?, P. Castariera?, M.D. Ochando!

'Departamento de Genética. Fac. C.C. Biolégicas. Universidad Complutense. 28040 - Madrid. Spain.
2Departamento de Biologia de Plantas, Centro de Investigaciones Biolégicas, CSIC, Ramiro de Maeztu 9. 28040 - Madrid. Spain.

INTRODUCTION. The Mediterranean fruit fly, Ceratitis capitata (Wiedemann), is one of the most devastating fruit pests worldwide. In Spain, it is a major pest of citrus and fruit crops.
The knowledge of the within and between populations genetic variability would constitute a key aspect of its ecology. Futhermore, molecular markers provide genetic information that
could be crucial for the implementation of appropriate medfly control programmes.

C ‘ OBJECTIVE: Test the usefulness of ISSR technique for the study of the genetic structure of medfly populations. ‘ :

MATERIAL. Five Spanish samples:

1 from laboratory strain

Maélaga (MAG)
Valencia (VAL)
Castellén (CAS)

Tarragona (TAR)
Laboratory strain (LAB)

4 wild from Mediterranean area

TECHNIQUE. The ISSR-PCR technique (amplification of inter-simple sequence repeats ).
We have developed our own protocol based on Zietkiewicz et al, 1994 (Genomics 20:
176-183).

Genomic DNA extracted according to Aubert & Lightner, 2000 (Mar. Biol. 137: 875-885)
with some modifications.

120 individuals were analysed employing three different primers (814, 846 and 849. Set #
9 UBC, University of British Columbia).

RESULTS AND CONCLUSIONS

In this first approach to test the application of ISSR to C

capitata samples, a total of 33 different DNA bands were scored ——T T T T et . T e T i e Hloks © Moo oat (2] noudno EOR potle of ey

with the three primers used. All amplifications were consistently
reproducible. S

| fo= samples with primer 814. Lanes 1 and 20 contain a 100 bp

- ladder molecular weight marker. Lanes 2-5: MAG sample.
Lanes 6-9: LAB. Lanes 10-14: CAS. Lanes 15-19: VAL.

MAG 0,6825
No differentiation among populations. Intrapopulation similarity SON e o213 , ,
z 2 s cov 0,7255 0,6214 07374 Table 1. Interpopulation (below diagonal) and
indices (SM) ranged from 0.62 to 0.73 (mean= 0.69:0.04) and are similar ' " . o o S intrapopulation (on diagonal) similarity indices
. - 5 8 ! 5 i for medfly samples based on ISSR bands.
than interpopulation values (mean= 0.66+0.05). e Gt 0551 e e e veane
MAG CON cov MON AMP
Source of variation | SSD [ Variance component | P [ % total variance
All populations: 1 GROUP
High intrapopulation differentiation. AMOVA analyses revealed Amongpopulations | 4 | 13169 | L1 [ <oom [ a7
: R Ny Whitin populations | m5 | a6l | 430 | <0001 | 78.26 Table 2. Analysis of molecular variance (AMOVA) for
that more than 75% of the total genetic variation was within samples. Two groups LAB/ WILD 120 individuals in 5 populations of C. capitata.
Among groups 1 82.66 1.66 <0.001 25.67
Among populations within groups 3 49.03 051 <0.001 7.86
Whitin populations 115 494.61 430 <0.001 6647

]

Usefulness of ISSR-PCR markers to detect genetic variability in the medfly. Polymorphism indices ranged from 54 to 80% (mean 0.69). These values are higher than those
detected with isozymes and slightly more elevated than values obtained with RAPD, probably owing to different nature of markers.
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' USE OF GAMMA RADIATION FOR ECONOMIC
PRODUCTION OF AN EGG PARASITOID,
TRICHOGRAMMA CHILONIS (ISH1I). |

POSTER NO. IAEA- CN 131/150

B.Fatima. N.Ahmad, R.Mohammad, M.Sattar

Nuclear Institute of Agriculture, Tando Jam 70060, Pakistan.

OBIJECTIVES: Effects of irradiation of the Sifotroga cerealella eggs on
AT parasitization by Trichogramma chilonis

« The parasites preferred the fresh eggs for parasitization and
parasitization decreased as the age of the host eggs increased.

« Parasitization was recorded up to 6-days of age on irradiated
eggs whereas, on normal eggs it occured up to 4-days of age.

To economize the production of bio-control agents and & Results revealed that radiation doses of 20 and 25 Gy could be
their application for management of the sugarcane borers effectively used to enhanced parasitization as well as to decrease
the age effect of host eggs of the parasitoids.

STEPS INVOLVED « Parasitization was comparatively higher at 20 and 25 Gy dose
olrradiation of Sitotroga cerealella eggs of radiation and decreased the age effect

»Mass rearing of egg parasitoid, T « hilonis

: : Table 11.Effect of irradiation on host eggs for parasitization
=«Management of sugarcane borers by the use of biological control agents

ACHIEVEMENTS

of Trichogramma chilonis

= 4 o ' AL 21 » b1 ™ S £ - - H - ) .
Effect of Gamma Radiation on the eggs Uf S C'C‘I'Cﬂ'[{).llfl :’2:1;;. Parasitization potential in host eggs at different age (days)
slrradiation significantly reduced the hatch percentage of the host eggs, | Al | 2 l 3 _: 4 [ i [ 6 Pt
eSex ratio was skewed in favour of males at higher doses. 3 [ 192 | 164 11.2 T 64 | 06 | O o5
e | PRy ‘ 21,0 | 17.6 | 110 () A 0
Table 1. Effect of Gamma Radiation on the eggs ISR 02 SISITA0, | S0 | 11.8| 08 | O 0
el Z0N 236 " 20.0 | 152 | 13.2 9.0 I 38 0
25 | 24 .4 198 1321 92 4.2 1.4 0.8
Dose | Hatch Pupac Adult Sex ratio 301 19.2 16.6 | 13.2 I 9.4 48 | 1.8 0
(Gy) (%) recovered | emerged 35 | 17.8 15.6 146 | 5S4 T 0
(%) (%) | Male | Female A0FRIR 52 thia | aaisn g | oE 0
s iasa line (Ve ddlBios | oSiES0 0
s 88.6 64.3 6532 |57.14] 42.86 50 11,6 |76 | AR 0.l -0/ -l
10 £0.0 62.0 64.52 | 55.00| 45.00 Control| 188 | 112] 7.2 | 20 0 jistio 0
15 81.6 66.6 63.06 |6429| 3571 S TN T T T
20 76.3 51.3 66.2R 73.53 26.47
25 72.3 50.3 6561 7273 27.27 ~ :
30 68.0 40.3 59.55 75.00 25.00 C ()N(‘I‘USI()N
35 40.3 27.6 6884 7368 | 2632 < Radiation increased the incubation period of the eggs of Sitetroga
40 19.6 123 5691 100.0 0.00 cerealella, which proved useful to increase the pnmsniic potential of T
45 3.6 2.0 50.00 100.0 0.00 Chilonis
50 0.6 0.6 0.00 0 (V]
Control 90.3 68.3 6881 5319 | 46.81 e % o Use of nuclear techniques in the mass rearing of the parasitoids also
- e enhanced the production potential of females who play an important role
mass rearing of the parasitoids in the augmentative bio-control programme
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IMPLEMENTATION OF IPM BY Ceratitis malgassa IN CITRUS GROVES IN MADAGASCAR

In Madagascar the endemic fruit fly Ceratitis malgassa cause important damage particularly high in citrus where
it is estimated between 50 to 70%. The scattering of cultivated and sub spontaneous fruits ,the spreading out of
harvest, the transport and the sale of wormy fruits , the bad phytosanitary status in orchard and the multiplicity
of hosts allows to the females of this fruit fly to find available fruits in the nature throughout the year. The
producers control this pest by using chemical insecticides; they don’t respect neither the dose of the chemical
product nor the time of the application. The implementation of Integrated Pest Management is the monitoring of
Ceratitis malgassa population.

In preliminary step, short term experiments should be engaged in order to precise the optimum trapping system.
Three experiments are carried out in citrus groves.

It consists to compare the attractiveness of Torula Yeast to that of Bimunal.
): Local
Nadel type (cylindric yellow plastic box with 4 lateral opening), Tephry trap and Mac Phail trap will be tested.

In view of monitoring methods in the future
RESULTS AND DISCUSSION
For all experiments the orchards selected is square, homogeneous in terms of variety and age of tree, each
plots is separated from other by a distance of 50 m, it is necessary to minimise the risk of attraction of flies from
adjacent plot.
The result is based on counting of adults (female and male) per trap.
We used 2 pellets of Torula Yeast in 200 ml water per trap vs 250 ml of Bimunal.

it included 5 replicates and lasted 2 weeks. The traps are set up on 07 Mars 2004. Dome traps
are used and observations are made every week. The bait is replaced at every observation.
The result in Table 1 shows that Torula yeast is more significant attractive, the number of captured fruit flies in
trap with this attractant is high, the response of female is distinctly appreciable.

Table 1: Number of Ceratitis malgassa adult captured per trap
TY = Torula yeast

B = Bimunal
f= female m=male
Location 14 Mars 2004 21 Mars 2004

TY B TY B
Plot1 35f, 15m 18f,2m 30f,5m 13f,2m
Plot2 20f,12m 15f,3m 25f,10m 12f,3m
Plot3 40f,10m 15f,3m 45f 12m 15f,3m
Plot4 25f,15m 14f,2m 35f,10m 19f,3m
Plot5 22f,16m 15f,3m 25f,.8m 14f,3m

_in this experiment we want to study what is the type of trap is optimal for the planned attractants.
The trial started on 1 April 2004
2 types of traps are compared:

. For trimedlure we choose for local Nadel type trap and Tephry trap, both traps are baited with
trimedlure dispenser and DDVP strips.
. For Torula Yeast, Tephry trap and Mc Phail trap are compared, both traps are baited with Torula

yeast.

5 replicates are done for each trial during 2 weeks.
The results on table 2 and table 3 displays that for both attractants there are not significant difference, the
number of fruit fly adult captured is nearly equal.Nadel trap is cheapest and the producers can make it easily.

Table 2: number of adult captured per trap baited with Trimedlure
NT = Nadel trap

TT = Tephry trap

f=female m= male

Location 8 April 2004 15 April 2004

NT 1T NT T
Plot1 25f, 15m 20f,12m 20f,5m 23f,10m
Plot2 30f,12m 29f,10m 25f,10m 30f,12m
Plot3 28f,10m 30f,13m 31f,12m 35f,3m
Plot4 33f,5m 29f,2m 38f,10m 25f,3m
Plots 25f,6m 28f,3m 25f,8m 34f,3m

Table 3 number of adult captured per trap baited with Torula Yeast
Mc P= Mc Phail trap

TT = Tephry trap

f=female m= male

Location 8 April 2004 15 April 2004

1T Mc Phail T Mc Phail
Plot1 35f, 15m 30f,12m 38f,6m 35f,10m
Plot2 40f,12m 39f,10m 42f,10m 38f,12m

- this experiment is set up to determine the response of both sex of Ceratitis malgassa to the
composite 3 lures (Ammonium Acetate, Trimethylamine, Putrescine), the result would be quite useful for
monitoring methods in future control programmes and could be of use for control purposes (mass trapping in
apple productions). Multi lure trap are used for this experiment.the trial started on 9 April 2004 and lasted for 2
weeks
the observation is done every week.

The result of capture appears in Table 4. We can notify that male are not attracted.If we compare with the result
of other attractant the number of captured fruit flies is high. This kind of lure is interesting for monitoring because
of its avilability and its cost the producers can not use it for control.

Table4: result of capture in multilure trap

F: female

Location 16 April 2004 23 April 2004
Plot 1 35f0m 25f0m
Plot 2 28f Om 31f Om

Plot 3 20f Om 45f Om

Plot 4 30f Om 15 f0m

Plot 5 40f Om 37 fOm
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INTRODUCTION

The leafminer fly (LMF) Liriomyza huidobrensis, which is endemic to the neotropics,
rapidly spread in the 1970s to other regions, and is reported today as an invasive pest

in countries of Africa, Asia and Europe.

On the Peruvian coast, the Cafiete valley is an important agricultural
production area where LMF causes serious damage and losses in potato
(Solanum tuberosum) and other vegetable crops (Fig.1). The short life cycle of
LMF of only 2-5 weeks allows the development of up to 15 generations per
year. Damage is caused by feeding and oviposition lesions of females but
mainly by the mining of larvae in the potato foliage (Fig.2). Without insecticide
application 90% and 41% LMF larval damage was recorded at harvest in the
local potato varieties Revolution and Canchan, with yield losses of 53% and
50%, respectively. Farmers try to manage this pest with up to 13 pesticide
applications. Therefore, the insecticide use presents the highest input costs
with an average of US$ 600 per ha.

OBJECTIVES

£ L

Fig. 1. LMF infestation
on potato

S
L 44 Feeding
% punctures
[

larvae
Fig. 2. Life cycle of LMF

We followed the hypothesis that pesticide use could be tremendously reduced by Integrated Pest
Management (IPM). Therefore, our overall objective was to enhance our understanding of those factors that
influence the population dynamics of LMF (both abiotic and biotic) and to test alternative control measure
which included the evaluation of commercial cultivars for tolerance and the development of resistant potato
clones, trapping devices, the selective use of insecticides, and biological control agents.

RESULTS
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Population dynamics

Climatic conditions are favorable for the development of
the fly. Monthly average temperatures fluctuate between £=
23.6 °C (18.4 -28.7) in summer and 15.6 °C (13.2-18.0) in &
winter. The highest LMF population and infestation
occurred during the winter season (July to October), with
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peaks of over 5,000 flies/yellow sticky trap (20 x 20 cm),
weekly. The autumn season (March to May) proved to be
the best cropping period to escape infestation (Fig. 3).

Apr May Jun  Ji Ago  Sep

[ adult/trap

Oct  Nov

——adult/plant

Fig. 3. Seasonal fluctuations of LMF monitored by yellow

sticky traps in the Cafiete Valley, Peru

Natural enemies

Parasitoids play a very important role in the natural regulation of the LMF population (Table 1 and Fig. 4), but
are suppressed by insecticide applications. In fields with insecticide spraying, parasitism levels are low

(<20%) but high in non-treated fields (up to 80%) (Fig.5 ).

Paecilomyces fumosoroseus, a

Table 1. Diversity of parasitoid species of
LMF at the coast of Peru, 2003

Species
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days after planting

— with insecticides — without insecticides

Fig 4. Adult (A)
and pupae (B) of
the ectoparasitoid
Diglyphus begini

Clofe|>

Fig 5. Differences in parasitism rates
in fields with and without insecticide
applications, Cariete, Peru

Elacherinas 3
Ploromalida i 7746

15169 | 1000

fungal insect pathogen, is con-
sidered a very promising biologi-
cal control agent (Fig. 6). 60%
mortality of LMF adults was recor-
ded in bean (Phaseolus vulgaris).

Fig. 6. LMF adults infected
with entomopathogenic fungi
at the coast of Peru, 2004

Developing IPM Components for Leafminer
Fly in the Caiiete Valley of Peru

International Potato Center (CIP), Apartado 1558, Lima 12, Peru. Email: j.kroschel@cgiar.org

Plant resistance

Breeding work at CIP resulted in genotypes with reasonable levels of
resistance against LMF (Fig. 7). In a participatory selection by farmers, two of
the resistant potato clones perceived best ratings in terms of yield and tuber
characteristics (Fig. 8).

Fig. 8. Participatory
selection of  potato
clones resistant to LMF
at field level (1 and 2)
and culinary  quality
assessment (3), Cafiete
Valley, Peru 2003.

Physical control

Yellow sticky traps (80 fixed traps/ha)
and 9 applications of mobile traps
compared to chemical control (three
treatments) in potato cropping reduced
LMF adult populations more efficiently
(Fig. 9) and decreased insecticide
application costs by 56% (Fig.10).
Farmers quickly accepted the use of
sticky traps as an LMF management
component in potato and other crops
(Fig.11).

adults/plant

20 37 44 st s 65 72 79 86 83 100 107 114
days after planting

—fixed and mobile traps — chemical — control

Fig. 9. Dynamics of LMF adults in potato
after the use of yellow stick traps and
insecticide applications, Cariete, Peru

Chemical control

597035.3

392640.18

Fig. 7. CIP’s potato clones with resistance
(level between 1-25% foliar damage) to
LMF larval damage selected under high
LMF infestation, at 75 days after planting,
Cariete, 2001

Conventional
management

Integrated
management

us$
D larvicides O adulticides O trapping

Fig. 10. Economic evaluation of LMF
management in the Cafiete valley, Peru

Fig. 11. The use of
fixed and mobile sticky
traps by farmers in the
Cariete valley, Peru

Cyromazine, followed by abamectin and spinosad, controlled LMF larvae population by more than 75%, with
a residual effect of more than 20 days (Fig. 12). However, LMF parasitoids were strongly affected. In contrast,
abamectin had a much less detrimental effect (Fig.13). Reducing the costs of abamectin while keeping its
efficacy was achieved by plant oil mixtures of low dosages of abamectin. The use of this selective but
expensive compound has become an economically viable option for farmers (Fig.14).

chlorfluazuron spinosad cyromazine

cartap imidacloprid abamectin
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Fig.12. Efficacy of insecticides on the

mortality’ of LMF larva under field Fig.13. Effect of insecticides on the abundance of LMF parasitoids,
conditions, Peru, 2003. Peru, 2003.

CONCLUSIONS

.

,,, dosage larval

0 Ganaspicium sp.
O Chiysonotomyia sp.

costiha

mortality

[ abamectin alone

[0 abamectin + plant oil

Fig.14. Effect of abamectin
alone or mixed with plant oil
mixed plant oil on LMF larvae,
Peru, 2000.

The introduction and use of IPM in the Cafiete valley has reduced LMF infestation and pesticide application

costs but LMF damage in potato and vegetable production is still considerable.

Future research will focus on biological control either by inundative releases of parasitoids or the use of

entomopathogens to control LMF adults as well as on the use of Sterile Insect Technology (SIT).

use of SIT.

The Peruvian coastal valleys with limited production areas surrounded by extended deserts should favor the



Insecticidal effects of oils extracted from aromatic plonts on Ceratitis capitata Wied. In Lebonon
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Mortality

After 24 h: 34.4%
After 48 h: 51.1%

Ruta chalepensis

After 24 h: 35.6%,
After 48 h: 42.2%]

Mentha microphy)/o

LEBANON

Artemisia herba alba

Mortality

After 24 h: 47.8%
After 48 h: 56.7%

Mortality
After 24 h: 31.1%

List of the aromatic plants, their distillation yield (mL Ess.oil/100g of
dry weight) and the major constituents of their essential oil

Foeniculum vulgare 1.108

Thymbra spicata 1.989
Artemisia herba alba 0.625
Origanum syriacum 1.269
Ruta chalepensis 0.706
Lavandula stoechas 0.207
Salvia fruticosa 2.054
Mentha microphylla 1.088

Juniperus oxycedrus 0.027
Rosmarinus officinalis 0.770
Myrtus communis 0.266
Laurus nobilis 0.893

Ocimum gratissimum 0.602

After 48 h: 35.6%

Myrtus communis

Foeniculum vulgare

Mortality

After 24 h: 83.3%
After 48 h: 95.5%

Mortality

Natural mortality

After 24 h: 0.0 %
Affer 48 h:  2.2%

Mortality after pesticide
application (cyperdim )
After 24 h: 100%
After 48 h: 100%

Average mortality after

24 hours
48 hours

Treatm ents

Treatments Average mortality Homogenous
- after 48 h (%) subgroups
Cyperdim (pesticide) 100
Foeniculum vulgare 95.5
Thymbra spicata 61.1
Artemisia herba alba 56.7
Origanum syriacum 54.4
Ruta chalepensis 51.1
Mentha microphylla 42.2
Lavandula stoechas 35.6
Myrtus communis 35.6
Ocimum grafissimum 26.7
Rosmarinus officinalis 25.6
Juniperus oxycedrus 24.4
Laurus nobilis 10.0
Salvia fruticosa 6.7
Natural mortality 2.2

Thymbra spicata

Abstract:  The excessive use of chemical pesticides o control

agricultural pests is becoming alarming particularly in Lebanon. The
objective of this sfudy is to search for biopesticides of plant origin that
could be used to control one of the major pest of fruit production the
Mediterranean Fruit Fly (Ceratitis capitata Wied.).

A colony of the Lebanese wild strain of this insect was reared under
laboratfory condition to provide biological material.  The insecticidal
activity of the essential oils extracted by hydrodistillation from thifeen
aromatic  plants spread in Lebanon was assessed.

The constituents of these essential oils were analyzed using a Gaz
Chromatography/Mass Spectrometer (GC/MS) apparatus. Results show that
essential oils having promising insecticidal potential are isolated  from
Foeniculum vulgare, Thymbra spicata, Arfemisia herba alba, Origanum
syriacum and Ruta chalepensis
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Developing an SIT Program for False Codling Moth: Effect of

Different Overflooding Ratios on the Incidence of Damage under Controlled
Conditions

J. Hendrik Hofmeyr, Citrus Research International, South Africa
James E. Carpenter, USDA-ARS-CPMRU, USA
Stephanie Bloem, Consultant - IAEA, USA

The false codling moth (FCM) is the key pest of many citrus cultivars
in southern Africa and a serious pest of cotton and maize in tropical
Africa. FCM has developed resistance to pesticides and other control
options have had limited success.

We investigated the effect of different doses of radiation (150 Gy and
200 Gy) and overflooding ratios (5:1 and 10:1) on the incidence of fruit
damage in field-cages.

All treatments significantly reduced the number of larval injuries to
fruit and the number of damaged fruit. In cages receiving irradiated
FCM at a 10:1 (T:N) ratio, the mean number of undamaged fruit was 8-
10 times greater than in control cages.

In addition, we saw significant reductions in ...

- the mean number of F1 adults produced when the cage treatment
included the release of irradiated FCM.

- the fertility of F1 adults produced in cages receiving irradiated
FCM, indicating that irradiated males competed successfully for un-
irradiated females.

Furthermore, the mean number of fertile males and fertile females
produced in the F1 generation was significantly greater in the control
cages than in cages receiving irradiated FCM, resulting in a higher rate
of increase from the P1 to the F1 generation in the control cages.

The potential impact of releasing 150 Gy treated FCM was projected
for several generations to simulate the typical SIT scenario in which
irradiated FCM would be released continuously from the beginning of
the growing season when wild FCM populations would be low.

The increase in the number of fertile FCM in a control population was
compared with the increase in the number of fertle FCM in a
population subjected to releases of 150 Gy treated FCM. The control
population began with 10 pairs of fertile FCM in generation 1 with a
mean reproductive rate of 4.52x per generation. The treatment
population also began with 10 pairs of fertile FCM, and was subjected
to a release of 100 pairs of 150 Gy treated FCM (10:1 overflooding
ratio) at the beginning of the first three generations, which reduced the
mean reproductive rate for males and females to <1x per generation
(0.935x). In this model based on the data collected in our field-cage
study, the fertile population receiving 150 Gy treated FCM declined
slightly while the fertile population in the control cages increased by
more than 9,000%. These results support the further development and
assessment of the SIT as a control tactic for the FCM.

Single orange trees were enclosed in insect-proof nylon mesh
cages. Fallen fruit were collected daily and kept individually in
covered containers to allow larvae to develop.
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Radiation Biology and Inherited Sterility in
False Codling Moth (Lepidoptera: Tortricidae)

J. Hendrik Hofmeyr, Citrus Research International, South Africa
Stephanie Bloem, Consultant - IAEA, USA
James E. Carpenter, USDA-ARS-CPMRU, USA

The false codling moth (FCM) is an indigenous
pest to southern Africa, the Ethiopian Region and
several African islands. It is the key pest of
many citrus varieties and attacks many other
annual and perennial crops.

FCM is currently not present in the USA. Many
Federal and State Agencies have expressed
concern that FCM could soon be introduced into
the USA as a direct result of increased trade and
tourism. Because FCM infests so many different
hosts, and because it would be a quarantine
issue for important commodities, establishment
of FCM in the USA could result in economic
losses in the billions of dollars.

FCM has documented resistance to pesticides
and other control strategies have had limited
success and cannot be used as stand-alone
tactics.

We are developing the sterile insect technique
for FCM that could be used as an area-wide
suppression tactic in South Africa and as an
eradication tool should FCM be introduced into
the USA.

We examined the effect of increasing doses of
gamma radiation on the fecundity and fertility
of FCM (Figs. 1 & 2).

We determined the minimum dose at which
irradiated FCM females were 100% sterile when
mated to un-irradiated (fertile) males (A).

Four doses were chosen for documentation of
inherited sterility effects in the F, generation.
Mortality during development (B), sex ratio
distortions (C), and fecundity and fertility (Figs. 3
& 4) of the F, generation resulting from irradiated
(P,) males and un-irradiated (fertile) females are
presented here. Finally, the minimum dose at
which irradiated FCM (P,) males produce 100%
sterile F, offspring is also reported (D).

As a result of these findings, we conducted
research in field-cages to determine the effect of
different doses and overflooding ratios on fruit
damage (poster 160P). A season-long SIT
validation trial is planned for August 2005 in
South Africa.

Results — Parental (P,) Generation

Results — First Filial (F,) Generation
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Fig. 1. Effect of dose on fecundity (mean

number of eggs laid) per mated female. Males
and females were irradiated (T) with 0, 50, 100,
150, 200, 250, 300, & 350 Gy and inbred (T x
TJ) or out-crossed to un-irradiated (N) moths

(T x NI, NQ x T3).
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Fig. 2. Effect of dose administered to FCM P,
adults on the fertility (mean percentage of eggs
that hatched).
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Fig. 3. Effect of dose on fecundity of the F,
generation. Irradiated males were mated with
un-irradiated females (NQ x TdJ). The F,
progeny obtained were inbred (F,? x F,d) and
out-crossed (F,2 x NJ, N2 x F,d) to un-
irradiated moths.
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Fig. 4. Effect of dose on fertility in the F,
generation.

FCM Inherited Sterility data using an NQ x T& mating producing 500 eggs as an example.

Dose % eggs #F, % mortality #of F, Sex |#o0fF,J: ¢
(Gy) hatched eggs during F, adults ratio of| emerging
hatched rearing emerging |F, J: @

0 81.7 409 44.7 226 0.80:1 100:126
100 67.4 337 57.7 143 1.72:1 91:52
150 55.6 278 82.6 48 3.72:1 38:10
200 37.8 189 86.0 26 5.90:1 22:4
250 25.3 127 91.5 11 29.3:1 10.6:0.4

\(B) \(C)
FCM Induced & Inherited Sterility for Parental (P,) and First Filial (F,) generations.
Dose | % sterility | % sterility | % sterility
(Gy) for P, & forF, Jd forF, ¢
0 18.3 13.7 13.7
100 32.6 99.2 75.3 (D)
150 44.4 100 93.9 ¢
200 62.2 100 99.7
250 74.7 100 100




Acceptability and Suitability of Eggs of False Codling Moth from
Irradiated Parents to Parasitism by Trichogrammatoidea cryptophlebiae

J. Hendrik Hofmeyr, Citrus Research International, South Africa
James E. Carpenter, USDA-ARS-CPMRU, USA
Stephanie Bloem, Consultant - IAEA, USA

The false codling moth (FCM) is the key pest of citrus in South Africa as well as a serious pest of cotton and maize in tropical Africa.

Presently, the augmentative biological control program using the egg parasitoid Trichogrammatoidea cryptophlebiae is insufficient to treat all FCM susceptible citrus in South Africa.

We are conducting research to develop an area-wide pest management program for FCM that would employ a combination of SIT, releases of T. cryptophlebiae and orchard sanitation.

In SIT programs for Lepidoptera both irradiated males and females are released into the environment resulting in a large number of sterile host eggs being laid in areas under SIT. These sterile eggs might serve
as host material for the egg parasitoid. As such, knowledge of the compatibility of T. cryptophlebiae and the release of irradiated FCM is crucial to the evaluation of the combined use of these tactics.

We examined the acceptability and suitability of FCM eggs from irradiated and untreated moth pairs to parasitism by T. cryptophlebiae in the laboratory under no-choice and choice situations.

Male and female FCM adults were treated (T) with 150 or 200 Gy of gamma radiation, inbred or out-crossed to untreated (N) counterparts, and eggs laid by different FCM pairs were offered to T. cryptophlebiae
as host material. Newly laid (24 h old) eggs, as well as eggs that were 48 h and 72 h old were evaluated.

All treatments in the no-choice experiments were acceptable for oviposition and suitable for parasitoid development.

Significant differences in the number of parasitized eggs were found when one member of the FCM pair, particularly the female, was irradiated, or when the FCM egg age was greater than 24 h.

We found significant interactions between dose of radiation and FCM cross with respect to the number and fitness (as measured by tibial length in female wasps) of emerging wasps.

Our results suggest that T. cryptophlebiae would accept, successfully develop in, and emerge from eggs laid by the different FCM pairs that would theoretically occur in the field under an SIT program (NQ by
T4, TQ by N&, TQ by TJ) for FCM. We also suggest that further evaluations in the field combining releases of irradiated FCM and parasitoids are warranted.
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SIT for control of the malaria vector, Anopheles.
arabiensis in Northern State, Sudan: An historical view

T TSee=eSINTRODUCTION
Historical data is presented relevant to current
research on a field site in Northern state, Sudan
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Kushite Period

LAST 200 YEARS
There is no archaeological evidence for
malaria in Northern State yet, but there is
from neighbouring Nile State from 1500 YA
and much earlier from Egypt. Various 19th
century visitors to Dongola recorded malaria-
like illness, so the vector, previously known

- as ‘An. gammwg_ﬂisdtmgy present,
but it was not directly recor til 1906/07.

Figure 4 gives dates (shown in brackets) hext
to the location of the most northerly record
of An. arablensis at that time. In 1942 it

“reached Askut 850 km into Egypt causing a

major malaria outbreak. In 1976 the Aswan
High'dam became operational creating Lake
Nasser. In the 1970s the Egyptian Sudanese
Gambiae - 'Control Project started annual
campaigns to try and push the vector back
upriver.
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elopment and Field Release of Genetic Sexing Strains of the Melon Fly,
Bactrocera cucurbitae, and Oriental Fruit Fly, B. dorsalis, in Hawaii

Introduction:

The melon fly, Bactrocera cucurbitae (Coquillett)and the oriental fruit fly, B. dorsalis (Hendel), are serious
economic pests in Asia and the Pacific. Control of tephritid fruit flies has traditionally been carried out by chemical
means, such as protein bait sprays or male annihilation, but more recently biological control techniques, especially
the sterile insect technique (SIT), have gained wider use due to their environmentally benign nature.

It is known that the efficiency of the SIT can be improved several fold with genetic sexing strains in which
only males are released (Mclnnis et al. 1994, Rendon et al. 2004). A pupal color sexing strain for the oriental fruit
fly was developed by McCombs and coworkers (1995), while one for the melon fly was developed recently by
Mclinnis and coworkers (2004). In each of these cases, chromosomal translocations link the gene for normal
brown pupae color to the male sex (Y chromosome) resulting in brown pupae males, while females have the
mutant white pupal color. Using this sexing system, photoelectric sorting machines are used to separate males
from females at high speed in order to obtain the large numbers of males for release in SIT programs.

In this study, we report the discovery and development of the first pupal color-based sexing system for the
melon fly and the first large-scale production and all-male sterile fruit fly releases for both species. A series of
quality control studies were completed under both laboratory and field conditions. These studies indicated that
both sexing strains were very competitive against wild flies; therefore, we proceeded to mass-produce and field
release both species in several test sites in Hawaii between 2002-2005. Both sexing strains performed very well,
inducing significant egg sterility into wild populations under conditions of low sterile:wild fly ratio, resulting in high
population suppression.

Sexing System:

Both species can be sorted by sex using pupal coloration as the mechanism- males emerge from brown
pupae and females from white
pupae (Fig. 1). Genetic
recombination to produce
_— brown pupae females or white
P pupae males occurs only
Male OFF rarely in these species- less
than 1 per 50,000 or 10,000
for melon fly and oriental fruit
fly, respectively.

Fig. 1- Pupal color F ==
sexing system Female OFF

Quality Control Tests:

Prior to committing to mass production, we tested the two sexing strains in field
cages for survival and mating competitiveness compared to wild or wildish (recently
colonized) strains (Fig. 2). We have found males of the sexing strains to be equally
competitive with their wild counterparts in both survival and mating ability. A
significant result of the mating cage tests was that for melon flies an adult diet of
sugar only led to zero matings, while for the oriental fruit fly very few matings were
recorded (T. Shelly, personal communication). This dramatic result for sugar-only fed
males contrasts sharply with the case for the medfly in which normal mating can take
place for sugar-only fed males under similar conditions. The performance of the
sterile melon fly males receiving low or moderate amounts of protein were not
significantly different (Tukey's t-test) (P= 0.11).

Fig. 2- Field cage for
mating and survival
ability

Mass-rearing, dying and irradiatio
Following the encouraging initial small scale rearing and field cage studies, we initially focused on the
melon fly as the main target pest for the ongoing USDA/ARS IPM program in Hawaii. Flies were reared to pupation
in Honolulu then pupal color sorted using hlgh speed photoelecmc sorting machines (Fig. 3 photos). At ca. 2 days
prior to emergence the all-male pupae were
dyed with a standard fluorescent dye to
mark emerging
adults, irradiated in a
Gammacell 220 unit
at 100 Grays, then
shipped to the field
test sites (Fig. 4
photos).

Fig. 3- Larval diet, mixed brown
and white pupae, photoelectric
sorter, sorted pupae

D. McInnis, R. Lim, S. Tam, J. Komatsu, L. LeBlanc, D. Muromoto, R. Mau,

G. Boyer, R. Kurashima, E. Fujitani, and N. Murasaki
USDA/ARS/PBARC Honolulu and Waimea, HI & the University of Hawaii, Manoa and Kula, Maui

Fig. 4- Dying, bagging, and
irradiating pupae

Melon and oriental fruit fly test sites:

The first area of study was against the melon fly on the Big Island of Hawaii in 2002 (Fig. 5 photos). Fly
releases were made inside a 12 sg. km. residential area. A control area free of sterile flies was maintained also
for baseline sterility and wild fly population density estimates. Subsequently, sterile flies (500,000-1,500,000
once per week) were released on Maui (2003) and Oahu (2004) with good results (Fig. 9). Egg sterility rose to
above 70% in the treated area compared to ca. 10% in the control area, while the sterile:wild fly ratio was only

Big Island (Kamuela) Grid
B [+

A D E F G H
Kula, Maui I
2003 1 {
==/, o S
=
21
Waimea, Big
Central Oahu Island, 2002
2004 3
. 4
Fig. 5- Melon fly test
areas and dates 5

10-20:1, very low compared to the ratios needed in normal medfly SIT programs. The sterile fly release program
against the oriental fruit fly began in 2004 on Oahu (Fig. 6 photos). The first effort took place in a small citrus
orchard with encouraging results (Fig. 10). In this test, egg sterility rose to ca. 65% after 5-6 weeks of releases.
Sterile: wild fly ratios increased from less than 1:1 to ca. 30:1 over the 4 month study. Egg sterility started
relatively high, likely due to a prior intense male annihilation test in the same field, and maybe did not rise above
65% due to immigrant females moving into the small area. For this latter reason, we have shifted back to the
much larger test area in Waimea, Big Island, near the site of the previous melon fly test. Initial fly releases were
made in February, 2005 and will continue at least for 5-6 months. We began releasing ca. 200,000 flies/wk, and
have increased to ca. 500,000/wk.

‘ 1

Waimea, Big
Central Oahu Island, 2005 3
2004

Big Island (Kamuela) Grid
G

A B C D

Fig. 6- Oriental fruit fly
test areas and dates

Fly release and trapping
methods:

The irradiated and dyed pupae for
each species were packaged into boxes
and shipped to the Big Island for the
2002 melon fly test and 2005 oriental
fruit fly test, to Maui for the 2003 melon
fly test, and simply held in adult
emergence trailers for the 2004 melon fly
and oriental fruit fly
tests. Upon arrival at
destination, the pupae
were then dispensed
into 5L ‘chicken’
buckets or 70L plastic
tubs and held with food
and water (agar) for 3-5
days under ambient
conditions prior to
release in the field (Fig.
7 photos).

Fig. 7- Packaging dyed pupae, food, and
water into buckets, then releasing by
point releases or roving trucks
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Fly release and trapping methods (cont'd.):

Fly release methods include point releases with small or large containers, or roving releases from slow
moving vehicles along roads. Once released, the sterile flies may be trapped back in male traps containing the
strong male lures, cuelure for melon fly and methyl eugenol for oriental fruit fly (Fig. 8a). Traps were serviced
weekly to obtain both wild fly density levels and the sterile:wild fly ratio- both statistics are vital to adjust the flies
being released each week to focus on active wild fly sites. Also, host fruit was sampled rouune\y for both species
in all the test sites to
provide dissected
eggs and sterility
estimates
comparing treated
and control areas
(Figs. 8b,c).

Fig. 8a- Male trapping

Fig. 8b- Fly eggs in fruit Fig. 8c- Infested fruit

host

Chemotherapy studies:

Efforts to improve the SIT with chemotherapy treatments from the male attractants, cuelure (melon fly) and
methyl eugenol (oriental fruit fly) have been carried out both in the laboratory and in field cages (Shelly et al. 2000;
Mclnnis et al. 2004). Cuelure has not been shown to have a lasting beneficial effect, while methyl eugenol has
been shown to have a very significant effect on boosting the male mating ability of oriental fruit flies. When applied
on a small scale to males held in cubical cages (1mlI/300 males, 10 day old mature flies, 1 day prior to testing in
field cages), a six-fold increase in male competitiveness (C values based on the proportions of sterile matings (RSI
values)) was observed (Table 1). When the methyl eugenol was provided to males in the aforementioned 5L
“chicken buckets” or 70L plastic containers, a ca. 2-fold benefit was realized (Fig. 11).

oy

IEEE

Fig. 9- Sterile:wild fly ratio vs. egg sterility, Maui, F'Q 10- Sterile:wild ratio vs. egg sterility.

Hawaii. Sterile OFF releases, Aloun Farm, 2004.
Treated Control
Date  Rep #Pairs RSl _#Pairs RSI N - lab fies exposed
C-value = 0.82 10 ME in 5L
1. 804 12 83 0843 73 0.808 ‘chicken buckets'
79 0.860 = for2 da
2. 10704 34 14 0653 15 0.267 H 2 ki
16 0.938 12 0.667 i plugbucket
£, - flies tested in
3. 10134 56 35 0.886 34 0.441 a field cages
43 0.767 25 0.440 %
4 1304 78 56 0s3 61 059 & Ratio of C-values:
8 0.854 a4 0.364 i 1.86/0.82 =
RSI Range: 0.653 - 0.938 Labeonuel | Wid - Labueaed | Wid 2.27 fold improvement
Average RSI: 0.830 Average: 0.447
Treated Comp. “C” value Control Comp, “C* Fig. 11- Methyl eugenol-based aromatherapy effects
=0.830/0.17 = on C-values ratios.
=488
“C" Ratio WIME 488

=981 =6.02

Table 1- Competitiveness “C" values based on
the proportions of sterile matings (RSI
values).
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mtervals in Tekel’s leaf-tobacco stores located in Mudanya and
Osmangazi districts of Bursa, northwestern Turkey during 2000-
2002. Pherocon Il type traps (Trécé, Salinas, CA, United States of
America) and STORGARD IMM+4 (Plodia interpunctella pheromone
lure) pheromone capsules were used for capturing adults and
monitoring the fluctuations in population.

RESULTS & DISCUSSION:
Lepidoptera species captured in the tobacco stores

There were two main species; Ephestia elutella Hiibner and
Plodia interpunctella (Hiubner) in the tobacco stores in Bursa. E.
elutella was the most abundant species captured during
monitoring period in the tobacco stores (Fig 1 and 2). Erakay
(1979) reported that E. elutella has been recorded as the main
pest in the tobacco stores in the Aegean Region of Turkey.

The first adults of E. elutella were observed between April-
May, whereas adult P.interpunctella first appeared in early June
in the tobacco stores during 2001-2002. Moreover, flights of E.
elutella adults were monitored until the end of November and
these flights declined gradually towards the end of November
(Fig 1 and 3 ). Sannino et al. (2003) stated that E. elutelia flights
continued from April to November, the population reaching a peak
in May and June, in the tobacco stores in Italy.

Population Fluctuation of Male Ephestia elutella

In store(1) in Mudanya, E.elutella exhibited four peaks of
seasonal activity; the first one in May, the second one in June,
the third one mid-August, and the last one at the end of
September-early October in 2001. However three peak points
were observed in 2002. The first one in late May, the second one
mid-August and the last one in mid-September(Fig 3).

In store (2) in Osmangazi during 2001-2002, Tobacco moth
catches indicate that the flight period ocurred from April to
November, with peaks between April-June, July- August and late
September(Fig 4).

Means of Pheromone Traps in Tobagcp

O E.elutella
B P.interpunctella

B E. elutella 15%
B P.interpunctella

. elutella

59 BE. elutella

.interpunctella
95%
(b)

B E. elutella
B P.interpunctella

B P. interpunctella

96%

(b)

8 E.elutella

18% 2% W p interpunctella

82% (¢
— (c)

98%

Figure 1. In Mudanya Tobacco Store, Fig2. In Osmangazi Tobacco Store,
ies : (a) of Lepi a species : (a)
2000 (b) 2001 and ( c) 2002

2000 (b) 2001 and (c ) 2002

These results are similar to those of Erakay (1979) and Buchelos
(1998) who reported that E. elutella gave three generations.

Population Fluctuation of Male Plodia interpunctella

The adults of Indianmeal moth showed three peaks of
seasonal activity at store(1) in 2001; the first one appeared in late
June, the second one early August and the last one late
September. However, P.interpunctella adult populations peaked in
late June and late July at the same store in 2002.
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Fig4. Adult population fluctuations of E.
elutella and Plodia interpunctella in
Store(1) in 2002 .
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Store(1) in 2001
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CONCLUSIONS:

1. The most important economic pest was E. elutella in stored
tobacco. In addition adult flights of P. interpunctella were also
observed in these stores but P. interpunctella populations
didn’t reach to critical levels.

2. The first adults of E. elutella were observed between April-
May, whereas adult P.interpunctella first appeared in early
June in the tobacco stores during 2001-2002.

3. E. elutella had 2-3 in tob wareh in O
whereas 3-4 peak flights were observed in Mudanya.
4. Pheromone traps were effective in determining the adult
emergence and pest densities in storage houses. Thus they
could be an important aid in appropriate timing of insecticide
applications.
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Nuclear DNA markers for identification of cryptic fruit fly species

Department of Cell and Molecular Biology, University of Hawai

Chrystie Naeole and David Haymer

~

i at Manoa, Honolulu, Hawai'i 96822

Introduction

Molecular approaches based on the analysis of DNA for
the purpose of identification of pest species offer very
promising alternatives to traditional taxonomic methods.

Among these advantages are the facts that:

1. DNA is constant throughout the life cycle. This
means that DNA based identifications may be made
using material available from any stage of
development.

N

DNA markers tend to be highly variable. Noncoding
regions of the genome can provide a wide range of
character states for taxonomic identification purposes.
This is especially important for the case of cryptic
species which are very closely related.

w

DNA based markers may be digitized for automated
analysis. Digital images of DNA results may be more
readily analyzed using automated methods.

The DNA based markers we are using for taxonomic
identification purposes are derived from introns of specific
genes. Intron sequences are noncoding regions found in
many genes. They are most useful for comparisons of
Individual variation within populations and between closely
related species and populations.

The variable intron sequences we have identified are first
use to define the allelic variation present within a species
and/or population. The allelic forms are then displayed on
a DNA array to make species identifications through direct
determination of the genotype of a specimen.

Fig. 1. Oriental fruit fly actin gene structure and exon-primed-intron-

Forward Primer

>

Intron

«

Reverse Primer

crossing polymerase chain reaction strategy

(a)

(b)

Gene version A

Gene version B ™ Add probe made

from patient’s

Gene version C genetic material

P

Gene version D

Gene Version A Probe shows that this
person has the “B"

Gene Version B version of this gene

Produces a colored

1 AVEANAN

P

Gene Version C

-
Gene Version D T==> M"’u

Fig. 2(a-b). DNA array schematic

Table 2. Verification of array based approach using
known individuals

Individual Genotype

#1 BpapA3/BpapAl
#2 BpapA3/BpapA3
#3 BdorA1/BdorAl

BpapAl

(b)

Pos.

Neg

BpapA3

Materials and Methods

1) DNA is extracted from identified specimens.

2) EPIC-PCR is used (Fig. 1) to amplify intron regions.

3) EPIC-PCR products are cloned and sequenced.

4) DNA sequences are aligned. Allelic variants are identified.

5) Oligonucleotide sequences corresponding to each alllele are
synthesized and placed on a DNA array (Fig. 2a)

6) Arrays are probed with genetic material from an individual
(Fig. 2a)

7) Positive hybridization signals identify the alleles present in
an individual (genotype) (Fig. 2b). Establishment of the
genotype also identifies the species of the individual.

8) Initial experiments are carried out using individuals of known
genotype to verify array based approach.

Results

1) Alleles identified (Table 1)

2) Oligonucleotide sequences corresponding to allelic
forms used to construct array (Table 1 and Fig. 3a)

3) Probes made from individuals of known species and
genotype validates array based approach (Table 2 and
Fig. 3b-d).

Table 1. Alleles identified from oriental fruit fly specimens

Alleles (by species) -mer) derived from

B dorsalls L -
Baoral ACAAAAAAGCCAGAAATAATGAATAAAGCCTTTGCGCTGTTTTCGATGTA
Baorh2 ACAAAAAAGCCAGAAATAATGAATAAAGCGTTTACGCTGTTTTCGATCTA
Baorad ACAAAAAAGCCAGAAATAATGAATAAAGCGTTTACGCTGTTTTCGATGTA
8. dorsalis Contol Areas

BAOrALCA COAGGTAATTTAATTGTTTCCACAAMAAAGCCAGAARTAATGAATAAAGS
BaorA2Ch CCAGGTAATTTAATTGTTTCTACAAARAAGCCAGAAATAATGAATAAAGT
B papayae . . .

BoapAL CTACAAAAAAGCCAGAAATAGTCAATAAAGCGTTTACGCTGTTTTCGATG: -
Bpapaz ACAAMANAGCCAGAAATAATGAATARAGCCTTTGCGCTGTTTTCGATGTA
BpapAd TTGCGCTGTTTICGATGT
8. carambolae

Bearhl TTTGAATAAAGCGTTTGCGCTGTTTTCGATGTATICAATCGATITTTITA
Beark? ACAAAAGAGCCAGAAATAATGAATAAAGCGTTTGCGCTGTTTTCGATGTA
Boarhs TTTGTATAAAGCGTTTGTGCTGTTTTCGATGAATTCAATCGAATTCTTTT
Bearht ACAAAAAAGCCAGAAATAATGAATAAAGCGTTTACGCTGTTTTCGATGTA
Bears TTACGCTGTTTTCGATGT
8 laifons

BlatAL TTGCGCTGTTTTCAATTC
8. i

BinAL TIGCGCTGTTTTCGATTTATT

Pos

Neg

BpapA3

BdorAL

BpapA2 Neg

Fig. 3(a-d). DNA array validation

(a) DNA array layout

(b) Probe from individual #1 probe identifies the allele specific
oligos corresponding to the known genotype of this specimen.

(c,d) Probes made from individuals #2 and #3 identify the correct
alleles corresponding to the genotype of these specimens.

(positive and negative controls are shown as well for all blots)

Conclusions

1) Genotype and species of individual specimens can be
rapidly and reliably determined.

2) Use of an array based approach for genotyping and species
identification is validated.

Future Work

1

Survey additional individuals representing different
populations and species.

2

Identify variable intron sequences from other genes

3

Switch to higher density microarray format for genotyping

4

Develop similar sets of markers for Anastrepha and
Rhagoletis species and populations to demonstrated broad
utility of this approach.
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HAW-FLYPM
Area-Wide Fruit Fly Control

Field

Sanitation

Aside from the technical issues that form the basis of any successful area-wide program, significant attention
must be made to program organization and development of partnerships that facilitate the large numbers of non-
technical issues that must be addressed in a successful area-wide program. The recent experience with the
Hawaii area-wide fruit fly integrated pest management program (HAW-FLYPM) is a recent example of the trials
and tribulations that occur when one attempts to set up such a program.

In our example, USDA-ARS researchers (and their predecessors) from the US Pacific Basin Ag Research Center
had developed much of overarching strategies that are used today for the detection, control and eradication of
many tephritid fruit fly species, especially Mediterranean fruit fly, oriental fruit fly and melon fly, all species that
have become established in Hawaii over the last 100 years. Early researchers were responsible for such seminal
technologies as the development of low cost diets for mass-rearing, attractants for several fruit fly species, early
demonstrations of SIT against fruit flies and more recently development of augmentative biological control
strategies against fruit flies. These early discoveries have been refined and improved by many USDA and non-
USDA researchers over the subsequent decades but the basic technologies have remained the same.

The HAW-FLYPM program was launched in 1999 with the hope that

improved fruit fly control technologies could be applied to help suppress Developing strong alliances within
fruit flies in the state and spur increased sensitivity for the need of agriculture is the key to successful
statewide suppression or eradication programs if the HAW-FLYPM implementation

program was successful. In assessing the opportunities for success (or sGrower- retailer- export markets
failure) of a program of such magnitude, and mindful of previous pilot
test that had failed to move the fruit fly programs in Hawaii forward, the

=Consistent markets, high Thus followed a series of humbling acknowledgements that the
quality, price, name fruit fly control technology was only the start of a long journey that

scientists knew that this program would have to develop a broad-based recognition would only stop with the sustainable implementation of

coalition of stakeholders from diverse but interdependent group wGrower- researcher-extension scientifically sound, environmentally compatible and economically
associated with agricultural issues in Hawaii in order to launch a ' feasible control practiced by the growers. The first challenge was
successful program. =Current and best practices, to gather a “team” of individuals who could share a common goal

cost effective, environmentally

sustainable, Evidence and vision of a successful fruit fly program in Hawaii. This was

accomplished through a series on frank discussions with
=Consumer-retailer-grower individuals who represented key components of the program such
as grower training, cooperative extension and community-based
education on fruit fly issues (University of Hawaii), regulatory
issues related to the implementation of this new program and the
subsequent registration of any new technology developed (Hawaii
Dept. of Ag) as well as public entities that could provide products
already on the market for use by the growers (Dow Agrosciences,
Better World Manufacturing, United Agricultural products, etc).
The importance of setting up such alliances are frequently
underestimated and like any large program of this type the group
had successes as well as failures. Finally in addition to the

=Quality, food safety, price

The resulting success of the HAW-FLYPM program has been better than
expected and acknowledgement of the program coordination culminated
in the receipt of the Federal Laboratory Consortium technology transfer
award for team effort, the USDA Secretary Honor's Award and recently
the IPM team award from the Entomological Society of America
Foundation. The programs success has also spawned renewed interest scientists, an advisory group was set up to help guide the program
in fruit fly programs in Hawaii that hopefully will translate into continued § > along. The group met frequently and although not often in
opportunities for additional partnerships to be formed and successes to complete agreement, understood the need for consensus decision
be fulfilled. making as a key to the program’s success.




Tunisian Rearing Facility a First Year Production

nstn

The Tunisian Medfly rearing facility is located in the north of the
country in a small city named Sidi Thabet, near the capital. This
facility was designed for rearing the Medfly Genetic Sexing Strain
(GSS). The facility was established in 2001-2002 and has been
started operations in February 2003.

The facility production capacity is 12 million sterile Medfly male
pupae per week.

The facility was constructed to produce the sterile insects to
establish a Sterile Insect Technique pilot program in 6,000 Ha of
citrus orchards in Cap Bon Peninsula in north east Of Tunisia.

Facility Description

Eggi g rooms:

Three rearing rooms contain the cages for amplification colonies
and filter system. The rearing cages designed locally are cubic
and adapted for the tsl strain. Twenty-four big cages are
producing eggs for the three amplification steps and 300 ml eggs
are produced daily.

Mixing room:

The capacity of the mixer is almost 500 Kg of diet. The larvae diet
that we are using is the diet based on the bran as a bulking
ingredient, the torula yeast as a protein source and the sugar as a
source of carbohydrates.

Larval initiation and maturation rooms:
The larval initiation room for the colony is kept at 25°C and 75% of
RH, while the initiation for male only is kept at 30°C and 80% of
RH. The facility has only one maturation room for the two
colonies with 80 to 85% of RH and 22°C.

Larval collection room:
Larvae are collected in sawdust and the environmental
conditions at the room are 18°C and 85%RH.

Pupae maturation rooms:
Pupation medium separation is done 24 hours after pupation and
then 2 litters of pupae are on to the pupae maturation tray. The
temperature of the room is 20°C and 70% RH. Before irradiation
pupae is dyed, bagged then exposed to irradiation source and a
doses of 145 Gray is given.

The auxiliary areas of the facility
Washing area, pupae synchronization room, sifting area and
guality control rooms.

Strain

The strain of the Mediterranean Fruit Fly used in this facility is
the Vienna-8 GSS based on the lethal sensitivity to the
temperature (tsl).

ConStralntS and PrOSDECtS IAEA-CN-131/171P

M. M’'saad Guerfali 8, F. Lougaief ?, H. Ben Salah ¢ and C.Caceres ¢

a, National Center of Nuclear Sciences and Technologies, Medfly Facility, Tunisia. R It
esults
b, Ministery of Agriculture, Department of Quality Control and Crop Protection, Tunisia.

Male only and colonies pupae recovery was fluctuating for the
first year of mass production. The deviation from the standard
d, laea, Seibersdorf Laboratories, Entomology laboratory, Austria. limit was so significant (Fig.1). The breakpoint between batches
25 and 50 is coinciding with a lack of diet ingredients. In spite of
this the tendency curve is indicating that there is an
improvement.

¢, National Institute of Agricultural Researsh, Entomology Laboratory, Tunisia.

The sterile males shipments profile (Fig 2), which starts at the
end of February 2004, was not increasing for the first weeks due
to a weak fecundity and air conditioning problems. But when the
production starts to increase exponentially since June, two major
breakpoints happened at the weeks 23 and 32, which were the
lack of ingredients and breakdown of the mixer. However a kind
of stabilisation occurs at the end of release season with an
average of 8 millions sterile male per week.

minmiiaiu

I

Fig 2
Shipments contain males from male only colony and from
injection and release colonies (Fig 3), the average of white pupae

MILLION PRODUCED PER WEEK shlpped Coming from males Colony is more or less 2% (Flg 4)

Nevertheless the summaries of the results of one year
production for quality control tests are satisfactory and have a
kind of stability like for pupae weight and flight ability (Fig 5,6
and 7).

The recombination percent is one of the most important
indicators, we are trying to separate physically the colonies in
absence of enough material from filter for injection, the average
for all the colonies is 4% of males recombinants, but the tendency
is to higher values reaching 8% (Fig 8).

Discussion

|nstabi|ity production was characterising the first year of
production. Mass rearing insects is a manufacturing operation
that needs many successful conditions.

The availability of diet ingredients is one of the most important
components to lead mass rearing. The rearing diet has a direct
impact on yield and quality.

Fig 5
Conclusion

Variation in mass rearing yields has often been caused by such
B Lk factors as lack of ingredients or diet contaminations, inadequate
rearing space, breakdown of equipments and environmental
conditions change. The majority of these problems can be
improved but some of them need us to lead researches like to
identify a bulking ingredient.
An attention should be given also to find solutions for disposal of
factory waste products, to put in place a special administrative

team for the facility to avoid delay of supplies and to think about
personnel motivation.

Fig 7



Kairomones for trapping shot hole borer infesting tea

R. Selvasundaram, N. Muraleedharan and P. J. Sachin

UPASI Tea Research Foundation, Valparai. 642 127, Coimbatore Dist.(TN), India
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Shot hole borer (SHB), Euwallacea fornicatus (Scolytidae: Coleoptera) is an
important perennial pest of tea in south India and Sri Lanka. Volatile odorous chemicals
released by the partly dried cut stems of a jungle plant, Montanoa bipinnatifida
(Compositae) attracted large number of SHB beetles in the field. A study was undertaken
to find out the volatile profile of the partly dried stems to develop an attractant kairomone
trapping system for shot hole borer management.

Research Objectives

e [solation and identification of volatile compounds
e Laboratory screening of compounds and their mixturesg
e Studies on suitability of different traps in the field
e Field bioassay and mass trapping of beetles

Results
Isolation and identification of volatile chemicals in GC-MS showed the presence

Y

2 o | i
Shot hole borer SHB infested tea stem

of seven important compounds

Beetles showed varied levels of attraction towards individual compound
and their mixtures in wind tunnel studies. Olfactory chemo sensilla situated in the
antennae of the beetles showed different responses to different compounds and
mixtures in Electro Antennogram (EAG) studies.

Among the mixtures screened, combinations of a-pinene, 3-phellandrene
and trans-caryophyllene (10: 1: 0.1, v/v) evoked appreciable level of response
among the beetles in the lab. This mixture attracted sizable number of beetles in the
field also. Synthesis and addition of germacrene-D, an important volatile compound
may lead to increased attraction of beetles in the field.

Different types of traps were used in the field for mass trapping of beetles.
Among them, multiple funnel trap was found more suitable.

804
704
604

1. B- pinene 5. D- limonene Electro Antennogram
2. Germacrene- D 6. 3- phellandrene
3. o-Pinene 7. Iso-caryophyllene

4. Trans-caryophyllene

0

4
No.of beetles trapped

No.of beetles trapped

504
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‘o
=

3

1 4:11 5:1:1 10:1:0.1 Control

Mixture of volatiles

Res

ponse of beetles to different mixtures in the field

% of attraction
a
s

304
204
104

311 411

AN

10:1:0.1 Control

5:1:1
Mixtures

Response of beetles to different mixtures under wind tunnel

Antennal response in -mV

2.39

=

511
Mixtures

10:1:0.1

Control

of beetles to di

in EAG

IMFT: Mittiple funnel trap; CVT: Qross vane trap; FVT: Funnel vane trap; SBT: Sticky board trap
Level of attraction of beetles to different traps

Conclusion

1. Volatile odorous compounds from the partly dried stems of M.bipinnatifida,
responsible for the attraction of shot hole borer have been identified.

2. Mixtures of few important compounds elicited larger response among the
beetles in the lab and field.

3. Multiple funnel trap was found more suitable for trapping the SHB beetles.



Development of re-arrangeable gene transfer systems to create
balancer chromosomes and increase transgene stability

Viktorinova, 1.1, Gotschel, F.!, Horn, C." & Wimmer, E.A.?

Dept. of Genetics, University Bayreuth
2Dept. of Developmental Biology, Georg-August-University Gottingen

1. Synopsis 4. Distribution of inserted constructs on X and 3rd chromosome
Transposon-based vectors provide the most suitable gene
transfer systems for insect germ line transformation and
therefore for the molecular improvement of the Sterile Insect
Technique (SIT). However, the long time stability of genome
integrated transposon constructs depends on the absence of b d
transpsoson activity that could remobilize the transposon- | - |
integrated transgene. To achieve transgene stability, transposon ' '
vectors are usually non-autonomous and chosen so that no | ‘ |
endogenous or related transposon activities are present. b C d

2. Site specific recombination by FLP/FRT

Inversion Deletion & Duplication
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transgene might become instable, when by horizontal gene
transfer an active transposon of its own type enters the species.
Due to the large numbers of progeny and the high mobility,
transgenic insects present great environmental concerns.
Therefore, it will be important that transgene constructs are as , ;
stably integrated as possible, so that the vector used for gene |
transfer cannot become unstable and unintentionally escape or "
even integrate into the genome of another organism. In this
respect, we have developed transposon vectors whose terminal
inverted repeats can be rearranged after integration, which
prevents mobilization of the integrated transgene even in the
presence of the corresponding transposase. Such re-arrangable
gene transfer systems should help to avoid the instability of
integrated transgenes and thus increase the stability of , F FRT .| ECEP Ei
transgenic strains. Moreover, the thereby induced chromosomal e Bt
rearrangements serve as partial balancer chromosomes to I

stably inherit a combination of transgene insertions during ﬂ'
genetic crosses, which will facilitate the establishment and
keeping of transgenic insect strain.

In order to develop re-arrangable gene transfer systems we
made use of the yeast-derived FLP recombinase and its
recombination target sites (FRTs), which have been shown
functional in the vinegar fly Drosophila melanogaster. We have
started to create transposon vectors based on the transposable |

elements piggyBac and Hermes that carry FRT sites. The w A 4 R —

\
SV4QpolyA 8000

vectors contain fluorescent protein-based transformation SVAOpOA | Hermes R (76200P) Sy oBacL (1.4 kb)

markers, whereby the FRTs are placed in the S’UTR region and pHer{3xP3-FRT-EYFPaf) B T PBac{PUb-FRT-DsRedaf}
thus separate the transcriptional promoters from the coding ., 8640 bps _ 736bps - ® 8330 bps
region of the fluorescent marker. As original transformation /

a b c

c d

5. Obtained inversions act as balancers and immobilize transgenes

FLP-Expression ﬁ

— (i D R -

Nevertheless, the non-autonomous transposon-integrated ]
Cli

FLP-Expression

3. Site specific recombination constructs

Hermes L (~700bp) pBacl

Flanking Seq. (~800bp) pBac R (1.0 kb)

DsRed

—~

3000
4000 \ 4000 SV40polyA

markers, we have used the eye-specific yellowish-green

fluorescent marker 3xP3-EYFP, the eye-specific cyan-
fluorescent marker 3xP3-ECFP and the constitutive red
fluorescent marker PUb-DsRed1. These vectors have been used
to generate transgenic Drosophila melanogaster strains. In the
different strains the genomic localization and orientation of the
integrated transgenes has been determined by inverse PCR and
comparison to the Drosophila full genome sequence. Suitable
piggyBac and Hermes integrations have be recombined to
establish strains that contain both types of transgenes on the
same chromosome. In these strains, we induced the FRT-based
recombination by expression of the FLP recombinase and
isolated recombination events due to the change of fluorescent
marker expression. After recombination, DsRed has become
eye-specifically, and ECFP (or EYFP, respectively) has become
constitutively expressed.

The FRT-mediated recombination generates localized
inversions, which we have tested for local balancing effects that
make stable co-inheritance of two transgene constructs possible
at the same time. Moreover, the rearrangement destroy the
regular alignment of both the piggyBac as well as the Hermes
terminal inverted repeats. When combining pBac{3xP3-FRT-
ECFPaf} with pBac{PUb-FRT-DsRedaf}, the rearranged situation
consists of piggyBac constructs with two right (R) or two left (L)
ends, respectively. To test if such a rearrangement will
immobilize the transgene insertions we compared the
mobilization rates of the original integrated transgenes and the
rearranged transgenes, which confirm that the rearranged
situation is immobile. Currently, we are also finishing tests on
generating deficiencies and duplications based on this system.

Flanking Seq. (~2.2kb)

/

pUC18 (Amp / ori) Flanking Seq. (200 bp)

\
pUC (Amp / ori)

Flanking Seq. (~700bp)

Assay to test X-chromosomal inversion as partial balancer

Test of X-chromosomal Inversion-stock(s) for re-/immobilisation of their piggyBac -eleme
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flies with recombination
1) 3xP3-DsRed
2) PUb-ECFP

nts

1091

0

1146

with

1124

ales

1217

rsion-stock #1 x Hs-Jumpstarter

flies without recombination
1) 3xP3-ECFP + PUb-DsRed
2) no fluorescence

flies with recombination
1) 3xP3-ECFP
2) PUb-DsRed

rsion-stock #2 x Hs-Jumpstarter

°(°[®[® [Pub-ECFP

nversion-stock #3 x Hs-Jumpstarter

ecombination-stock #1

857

229

ecombination-stock #2

929

208

ecombination-stock #3

816

208

ecombination-stock #4

982

197

flies without recombination
1) 3xP3-ECFP + PUb-DsRed
2) 3xP3-DsRed + PUb-ECFP

flies with recombination

1) 3xP3-ECFP +PUb-ECFP r
2) 3xP3-DsRed + PUb-DsRed

1010

0

1032

1127

1110

e




Germline transformation of the olive fly Bactrocera oleae

using a versatile transgenesis marker

Martha Koukidou*, Apostolos Klinakis*, Chronis Reboulakis, Laskaro Zagoraiou, Nektarios Tavernarakis, loannis Livadaras, Aristidis

Economopoulos and Charalambos (Babis) Savakis
* These authors have contributed equally to this work

Introduction

Bactrocera oleae is the main pest of olives in the Mediterranean region and in California, where it has been introduced recently. Currently, control of B. oleae is based on the use of insecticides either in bait or in
cover sprays, resulting in adverse effects on the environment (Ferreira & Tainha, 1983). Availability of a method for olivefly transgenesis is a prerequisite for genetic manipulation of this species for development of

alternative control strategies, such as SIT.

The technologies for insect transgenesis developed so far rely on transposable elements. The transposon Minos from D. hydei belongs to the Tc1/Mariner family of transposable elements (Franz & Savakis, 1991)
which, in addition to insects, has been shown to mediate transgenesis in human cells (Klinakis et al., 2000), in mouse somatic and germ cells (Zagoraiou et al., 2003; Drabek et al., 2003) and in the ascidian Ciona
intestinalis (Sasakura et al., 2003). Encouraged by this broad host range, we attempted germ-line transformation of B. oleae with a Minos vector carrying a self-activating cassette which overexpresses EGFP. The
cassette has been tested in transgenic D. melanogaster and C. capitata. The versatility of this novel EGFP based marker was further explored in a transgenic nematode (C. elegans) and in somatic cells of animals and

plants.

Figure 1. Top: the tTA/EGFP self-stimulating
expression cassette. Bottom: EGFP expression

a-d, transformed D. melanogaster
adult, embryos, 3rd instar larva
and pupae;

e-f, transformed medfly pupa and
adult;

g-h, stably transfected human
Hela cells;

i-j, transiently transfected
Nicotiana tabacum leaf;

k, transgenic C.elegans

Red arrowheads point to non-
transformed individuals.

Figure 2. Schematic representation of
B.oleae transformation experiment.

3833 preblastoderm dacus eggs were injected

!

641 larvae hatched

!

373 pupae

151 males 174 females
Back-crossed to non-injected flies

8824 3rd instar larvae were screened

Figure 3. Frequencies of transformants
among the olivefly G2 progeny.

80
O fluorescent
@ @ non-fluorescent

1234567809101 1213
Cage number

Number of G2 transformants

EGFP expressing G1 progeny were individually

l backcrossed to wild-type flies. The G2 progeny was

Recovered
67 fluorescent G1 larvae
13 fluorescent G1 adults

screened for EGFP expression. Bars indicate the total
number of G2 flies from each G1 parent. The proportion of
G2 progeny expressing the EGFP marker is also indicated.
No G2 progeny was obtained from cages number 1, 3, 4

Figure 4. Patterns of EGFP expression in injected (G0)
embryos and in transformed B. oleae individuals.

A-C, injected eggs

D-F, EGFP expression
in larva, pupa and adult
G2 progeny from line
12

G-J, EGFP expression
in larva, pupa and adult
G2 progeny from line
10

I-L, EGFP expression
in larva, pupa and adult
G2 progeny from line 9

8 phenotypes and 7.
Concluding remarks
Figure 5. Southern blot analysis of transformed i i i i i . . . . .
oligvefly lines Y Figure 6. Sequences flanking Minos insertions. We describe a self-stimulating transcription system for high levels of regulatable
Line 9 expression of a marker gene, which can be used in diverse species. Using this system in
= 193 SRG1E RIORIIRIZRIS i B R R R combination with a Minos transposon, we demonstrate stable and efficient transgenesis of
| s; N P r— the olive fly Bactrocera oleae.
| i n ;: - 7.7 Minos..666GCTCGTATTCGGATT TTGATTCGEATC
= e =62
= 4.2 -
‘ = ;:i - 6.2 -42 Line 12 References
& 26 = 4.2 = 34 Miros. GGGGCTCGTATGAGIGTATATITGITIAG AN STt S Drabek, D., Zagoraiou, L., deWit, T., Langeveld, A., Roumbaki, C., Mamalaki, C.,Savakis, C., Grosveld, F. (2003) Transposition of the
m .34 l-26 e oaaaancge [T TCITATCTIRMCRTGTARATANTA Drosophila hydei Minos transposon in the mouse germ line. Genomics 81(2): 108-111.
1,47 - 0 Ferreira, J.R. and Tainha, A.M. (1983) Organophosphorus insecticides residues in olives and olive oil. Pestic. Sci. 14: 167-172.
) Line 10

Southern blot analysis of the EcoRI digested genomic DNA
from individual EGFP expressing G2 progeny, using an
EGFP-specific DNA probe. Line numbers are indicated at the
top of the panel. Marker size is in kilobases.

Minos. GGGGCTCGTAGAAGCTGECTAACGTGCTTGGCAT:
ATGGCGARARATTG.

GCATTTGTGT
ACATTTAGCATTTACAAGCACTTGGTACCGGCCTAGGAGCCAGATC

TTGTCTTA

Flanking sequences were determined by inverse-PCR. The
end of the transposon sequence is in bold face. The Mbol
restriction site used in inverse PCR is underlined. The TA
target dinucleotide is indicated.

transposons. Nucl. Acids Res. 19: 6646.
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SEX PHEROMONE OF THE NEW WORLD SCREWWORM FLY:
|Identification, Bioassay & Analysis of Natural compounds
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INTRODUCTION: Sex pheromones of Cochliomyia hominivorax (NWS) been studied since 1983 when its presence was
demonstrated as a female-produced sex stimulant. Pomonis et al. (1993) determined chemical structures for 13 secondary
alcohol acetates that were 29 carbon chain hydrocarbon compounds, half of which had one methyl branch near the other end of the

(1R,2R)-2ACycloH-COO

.

Male responding
to synthetic

pheromone

Compound 1
treated onto
dead sibling
male at 5 ug

(1S,2S)-2ACycloH-COO

chain. Isolation of individual components for bioassay failed (Pomonis, unpublished data) and none were synthesized until recently.

Chiapas, Mexico [H !
1083
FCS4 (Fioq

1280
e

A femaie acatouy fracticn

1088

Pomonis et al. (unpublished data) analyzed many different strains of NWS
females by GC. Female flies from long-term colonies produced little sex
pheromone materials. Old colony females from Chiapas (A, B) & Jamaica (C)
produce much less pheromone than wild females from Belize (D) and Libya (ca
200 X). When little of these pheromones are present, wild and colony males will
not attempt to actively mate with these “pheromone-depleted” females.

REFS: J. G. Pomonis, L. Hammack, H. Hakk, J. Chem. Ecol. 19, 985-1007. 1993

A. Furukawa, C. Shibata, K. Mori, Biosci. Biotechnol. Biochem. 66, 1164-1169. 2002
K. Mori, Biosci. Biotechnol. Biochem., 67, 2224-2231. 2003

D. A. Carlson, D. Berkebile, K. Mori Naturwissenschaften (submitted)

Fig. 1. Dose-behavioral response curves of P-95 strain of C. hominivorax
of 6-acetoxy-19 and the

males to the four stereoisomer
racemic mixture

g

8 8

3

y

derivative of a natural sample

65195,

OAC 6S19R BR19S,

6R19R

7R15S,

7R15R

* *

75158,
I m n 7S15R

(1): 1=4,m =12, n = 9 are most active;
(4):1=5,m=7, n=13 less active;
Thus each methyl-branched structure
has 2 assymetric centers (*)
and 4 enantiomers

90' O

Column: Develosil ODS-A-3 (4.6 mm id x 150 mm) at @

derivative of a natural sample

Il y

Mobile phase:

MeCN:THF (2:1) for HPLC chromatograms of 2ACyclo-COO derivatives & stds.

For HPLC, these highly
fluorescent derivatives are
visible at 1-100 fm femtomoles)

g

: 0
* (0] L éR) 2 &
I bl e el 6
COOH = 2
2 EDC, DMAP * H o =
(0] 6 19

toluene, CH;CN

(ra) -, (AR, 2R) - or (1S, 25) - 4 o9
2ACyclo-COOH (IR, 2R) — (6S, 19R)

(1S, 2S) - (6S, 19R) = (IR, 2R) — (6R, 19S)

(6R,19R)-6-acetoxy-19-methylnonanocosane, and (7R,15R) & (7R,15S)

65195,
6S19R
6R19S,
6RIOR
1] 75158,
7S15R
LL 7R15S,
{ 7R15R

UL

60’
HPLC of (1R,2R)-

s
5 2 - i -7-acetoxy-15-methylnonanocosane were detected by using
E * 4~ Racemic ? 10 both enantiomers of the reagent & are present in the natural sample. o
2y L l R These are the only 2 isomers for which all 4 enantiomers were synthesized.
= —&—05
20
1 —o— R IR Tasl Mala Questions arise: This pheromone is a complicated mixture of optically-active enantiomers.
—a—6R, 195 . PAL c q - .
0 ; 08 To Ml . Do all colonized females Time-change and lose the ability to synthesize sex pheromone?
e L 10 ) LN . Are females from exotic locations alike or different from old colonized females? (Yes)

' . ! : R . Are females from Jamaica like or not like Tuxtla-produced females? (Probably No)
. Do wild J males mate well with factory females? (Recent study: No.)

. Do factory males mate well with wild J females? (Recent study: Yes, good for SIT).
. Has this Time-change affected the Jamaica program?

. Is this Time-change a problem for other SIT programs in the Caribbean and South America?

Log Dose (ug)
Caipoind
t_: Bioactivity of the of all 4 synthesized enantiomers of the most active compound (1),
6-acetoxy-19-methylnonacosane: 6R,19S- was most active, giving 50% sexual responses at
0.2 ug, while others needed 0.5 ug. R: Bioassays of 5 racemic isomers showed activity
as Compound 1>4>3=5=2. Note the oldest strain Panama 34 responded poorly to 4.

~NoOo oA WNE

2ACycloH-COO
derivatives of
standard
compounds.
(Match vertically
with trace above)



OAC

* =4, m=12,n=9 very active
I m n I=5m=7 n=13 active

Structures of the pheromone components of the Screwworm Fly, Cochliomyia hominivorax.

J. G. Pomonis, L. Hammack, H. Hakk, J. Chem. Ecol. 1993, 19, 985-1007.
A. Furukawa, C. Shibata, K. Mori, Biosci. Biotechnol. Biochem., 2002, 66, 1164-1169.

K. Mori, Biosci. Biotechnol. Biochem., 2003, 67, 2224-2231.
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(rac) -, (1R, 2R) - or (1S, 2S) -
2ACyclo-COOH (1R, 2R) — (6S, 19R)

(1S, 2S) — (6S, 19R) = (1R, 2R) — (6R, 19S)

Figure . Derivatization procedure of
branched secondary alcohols.
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Developing the sterile insect technique for area-wide
management of the invasive cactus moth, Cactoblastis cactorum

J. Carpenter, USDA-ARS-CPMRU, USA
S. Hight, USDA-ARS-CMAVE, USA

S. Bloem, CBC-FAMU, USA

K. Bloem, USDA-APHIS-CPHST, USA
C. Tate, USDA-ARS-CPMRU, USA

Although well known as a highly effective biological
control agent against invasive Opuntia spp., the cactus
moth has become a serious threat to both native and
cultivated Opuntia species throughout the world. Its
presence in the Caribbean and rapidly expanding
range in the southeastern USA are imminent threats to
the biodiversity, and to the forage, vegetable and fruit
production of the southwestern USA and Mexico.

To address this threat, a strategic plan is under
development which has a strong emphasis on the
development of the sterile insect technique (SIT) to
control, contain, or mitigate the geographical
expansion of C. cactorum.

We have conducted research on sterilization, mass-
rearing on artificial diets, handling and transportation of
irradiated moths, and field efficacy of mass-reared and
irradiated moths.

A dose of 200Gy was effective in completely sterilizing
the adult females, reducing the reproductive rate of
males and producing complete sterility in the progeny
of irradiated males.

Research on artificial diets and diet presentation
systems have indicated that C. cactorum can be
reared more efficiently on artificial diets than on host
plants.

To evaluate the efficacy of laboratory-reared moths,
we released partially sterile males alone or in
combination with fully sterile females at a 5:1 or 10:1
(treated:fertile) ratios inside large field-cages
containing O. stricta host plants. Limited field release-
recapture experiments to examine the dispersal ability
of untreated and treated cactus moth males were also
conducted. Results suggest that an overflooding ratio
as low as 5:1 can effectively suppress C. cactorum in
field-cages, and that releasing both genders together
may be more effective than releasing males only.
Finally, our results suggest that the dispersal ability of
C. cactorum is not significantly affected by treating
adults with 200Gy.

An area-wide field trial currently is in progress to
evaluate the ability of the SIT in combination with
cultural controls to reduce C. cactorum populations
near the leading edge of the expanding geographical
range.

Mass-rearing

Sterilization Release-recapture studies
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» Treatment efficacy will be evaluated by
analyzing the relationships between:
1. wild males captured in traps
2. release/recapture of irradiated males
3. virgin female mating tables
4. overflooding ratio (irradiated : wild)
5. percentage hatch of collected eggs
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NEW INSECTICIDES FOR CONTROL OF THE INVASIVE
e CACTUS MOTH, Cactoblastis cactorum, IN FLORIDA

Stephanie Bloem, CBC at FAMU, FL, USA
Russell F. Mizell, NFREC at UF, FL, USA
Kenneth A. Bloem, USDA-APHIS, FL, USA

C Stephen Hight, USDA-ARS-CMAVE, FL, USA
James E. Carpenter, USDA-ARS-CPMRU, GA, USA

Mean (= S.D.) % Survival

Product Eggs Neonate Larvae
Treated Treated Exposed to pads Exposed to pads
1-day old 28-days old 24 hrs post 30 days post
treatment treatment
. . . . . . : . Control (H,0) 79.5+ 84.8 + 64.4 + 81.4+
The cactus moth is an invasive Opuntia feeding Pyralid moth first detected in 208a 11.0a 44.4 2 94a

Florida, USA in 1989.

« As it rapidly moves westward, it threatens the fragile Opuntia-rich desert Cypermethrin

ecosystems of the western USA and Mexico, which are the centers of
Opuntia diversity.

- Emamectin 58+ 0.6+ Oc 7.9+

« Furthermore, the cactus moth is a grave threat to the thousands of hectares Benzoate 7.4 ¢ 1.9c¢ 250 ¢
of cultivated Opuntia in Mexico. (Proclaim)

« In response to the_zse_ concerns we are developing an area-wide program Abamectin 43+ 33+ Oc 85.6 +
based on the sterile insect technique (SIT) and other complementary (Avid) 91c 8.4 c 85a
suppression tactics to prevent the westward spread of the cactus moth, and - ) . :
to treat new infestations.

» Nine insecticides were assayed in the laboratory as mortality agents for eggs Azadirachtin 52.7 £ 855+ 54.6 + 43.6 =
and newly emerged larvae of the cactus moth. (Azatin) 35.1b 11.5a 30.2 ab 40.5b

e e TR

Y ; : Distance 27.1c 35.4b 35.2a 134 a

» Cactus pads were dipped into the different products and assayed after 24 ( - )
hours or stored for 30 days before offering them as substrate to young Imidacloprid Oc 0.6 £ Oc 3.6+
larvae. (Admire) 19c 10.2 ¢

= Our results showed that several products were 100% effective at killing both Acephate 38.9 + 30.7 + 35.4 + 87.3 +
eggs and neonates of the cactus moth under laboratory conditions. (Orthene) 33.4b 37.0b 38.7b 10.2 a

e These products may be useful as an aid to clean-up operations in -
preparation for SIT or to protect Opuntia agricultural commodities and T R S S NS S W T—

specimen plants within infested areas.




Survey and detection strategies for area-wide control of

the cactus moth, Cactoblastis cactorum

S. D.Hight, USDA-ARS-CMAVE, FL, USA

S. Bloem, CBC at FAMU, FL, USA

J. E. Carpenter, USDA-ARS-CPMRU, GA, USA
K. A. Bloem, USDA-APHIS-CPHST, FL, USA
N. Epsky, USDA-ARS-SHRS, FL, USA

R. Heath, USDA-ARS-SHRS, FL, USA

P. Teal, USDA-ARS-CMAVE, FL, USA

B. Dueben, USDA-ARS-CMAVE, FL, USA

The South American cactus moth is renowned for its ability to control invasive cacti (Opuntia spp.).
However, the moth’s accidental arrival into Florida, USA, in 1989 has turned this beneficial
biological control agent into an invasive species.

Its rapidly expanding range is threatening the Opuntia-rich ecosystems of the western USA and
Mexico, which are the centers of Opuntia endemism.

Our group has conducted research to develop basic survey and detection tools to study and track
the cactus moth’s rate of spread, identify new cactus moth outbreaks, and support control-
suppression programs using the SIT.

We have evaluated different trap types, trap placement heights and trap colors, as well as the
number and age of virgin female “baits” for their ability to capture wild male cactus moths.

We also examined the attractiveness of fertile and sterile (treated with 200Gy of gamma radiation)
cactus moth females as bait in traps.

In addition, studies are underway to identify the female sex pheromone to use as bait in the most
effective trap design. Experimental synthetic lures have been identified and evaluated in laboratory
bioassays and field trials. The data indicate that the lures are attractive to cactus moth males and
may be useful as a survey tool in an expanded trapping and detection network for C. cactorum.
Our work has documented that the cactus moth completes three generations per year in the USA.

The best survey and detection tool that we have thus far is a normal (factory white) color
wing trap placed at a height of 2 meters above ground and baited with either 1-day-old
(fertile or sterile) females or with a cactus moth experimental lure.

Components of experimental
lure trap based on female sex
pheromone.

C. cactorum monitoring 2002-2003
three generations per year
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TRAP TYPE

Trap captures were greatest with Wing > Delta > Bucket.
Wing traps caught 18% more moths than Delta traps and 75% more than Bucket traps.

TRAP HEIGHT

Trap captures were greatest at
20m>1.0m>0.5m.
Traps placed at 2.0 m caught 13% more
moths than traps at 1.0 m and 38% more than
traps at 0.5 m.

TRAP COLOR

S§¢

No significant differences in
trap capture due to color.

YOUNG vs. OLD FEMALES

Traps with females that were 1-day-old caught 85% more males than traps with 4-day-old females.

FERTILE vs. STERILE FEMALES

6
@ § 5 < Trapp bam;d wnl% virgip females
20 —oTejtile
I . . g irrpdiated
No significant differences in trap capture when ~ §% 4 \ Eﬁff%%ﬁﬂﬁ:
traps were baited with fertile females vs. ;3 T st \
females that were G:rrﬁldlated as pupae or sg 2T EN /\\a\
adults. st 1 g R
i BRI N

1 2 3 4 5 6 7 8 9 10 11
Trap day = female age



Bactrocera oleae (Gmelin)

CALIFORNIA OLIVE Olive Fruit Fly (OLFF)

CROP VALUE:
$90 U.S. Million LIFE CYCLE IN LABORATORY:
OB N Canning Olives Temp. 70°F, 60% RH
Coastal _ ¥ Olive Qil

Regions G Eggs 56 d
o IstInstar 7-8 d
2nd Instar 9-11d

Coastal
Climate

3rd Instar 12-15d < O i Pherocon® AM ChamP
Gail E. Sergent---Rearing
OLFF on Olives No. Adults/Day
SURVIVAL IN LABORATORY TESTS: Pherocon ChamP
°C % RH Food,d  NoFood, d Spring 16.0 11.8
5 85 30-40 10-17 Summer 2.0 0.8

Mature Orchard
15 65 44-76 4-5

Fresno, CA =
Inland Valley ' m_.*‘./‘ 25 25 17-32 2-4 FRUIT SUSCEPTIBILITY:
P, 35 25 2-4 1 < No. St
SURVIVAL IN GREENHOUSE: l ﬁ Ize 0. Stings
. <lcm? 0-1
Temp. 24°C, 65% RH Greenhouse ORCHARD SANITATION. >1 cms >2
Food No Food Test Cages March 0.4 pupae/10 g - May 6.4 pupae/10g
& Water  or Water
OLFF 53-202 d 5-12d BIOLOGICAL CONTROL:

Parasitoid 17-69 d 4-15d
Psyttalia cf. concolor (Szépligeti)

Temp. 35°C, 30% RH

Reared on Mediterranean Fruit Fly . _ ,
Shipping Containers Field Releases

OLFF 1-11d 2-3d USDA-APHIS PPQ 1% Mortality--- 10% Parasitism

Parasitoid 3-7 d 1d MOSCAMED, Guatemala Optimum Conditions Field Cages
100% Parasitism

This research was supported in part by the California Olive Committee, Fresno, CA, USA. The biological control studies were conducted in cooperation with
Dr. John Sivinski, USDA-ARS, Gainesville, FL, and Dr. Pedro Rendon, USDA-APHIS, Guatemala.


http://wwwflag.wr.usgs.gov/USGSFlag/Data/maps/California.gif

Development & Evaluation of a Conditionally Lethal
Transgenic Pink Bollworm

G. S. Simmons?, L. Alphey®, T. Vasqueze, N. I. Morrison®, T. A. Miller¢, R.T. Staten?, M. Sledge?, G. Tanga (a) USDA-APHIS-PPQ-CPHST, Decision Support & Pest Management Systems Laboratory, Phoenix, AZ, (b)
Oxford University, Department of Zoology, and Oxitec Ltd, Oxford, United Kingdom, (c) University of California, Department of Entomology, Riverside, CA, Gregory.S.Simmons@APHIS.USDA.GOV

Introduction Figure 1. Mortality of progeny from LA1124 heterozygote males crossed with wild type females reared with and
without tetracycline food. Mortality is scored at pupal and adult eclosion stages, and summed together. Each pair
of bars consists of a paired experiment where the mortality of transgenic and wild type progeny reared on the same

A new area-wide pest control strategy using the pink bollworm, Pectinophora gossypiella (Saunders), diet type are compared. Mean values for pairs of bars marked with a different letter are significantly different at P <
(Lepidoptera: Gelechiidae), genetically transformed with a conditionally lethal gene, is under development. 0.05 by ANOVA followed by Tukey's means separation. These are data from one experiment, for LA1124A,
Conditional lethality of several transgenic pink bollworm strains was demonstrated in a series of laboratory LA1124B, LA1124D and LA1124E strain pink bollworm crosses to wild type, the number of eggs reared on the two
rearing experiments. Pink bollworm were transformed with genetic constructs using the RIDL technology diet types were 620, 768, 540 and 976 respectively.

(Release of Insects with a Dominant Lethal gene) for development of an autocidal biological control system

f Non-Tetracycline food

for possible supplement or replacement of radiation based sterile insect release [1,2]. é Tetracycline food g
LA1124 is a lethal construct controlled by a tetracycline repressible transactivator protein (tTA), in which + 1.0

binding of tTA to its specific target sequence tetO drives production of more tTA. In the absence of 3 0.8

tetracycline, this leads to lethality by high expression of tTA. When tetracycline is present, tTA does not bind 3 06 1

tetO, and so the positive feedback cycle is not established and tTA remains at a low, non-lethal level (see [3] § 04 |

for more detail on the tetO-tTA system). Tetracycline (in the form of chlortetracycline or CTC) is a normal part s a

of the pink bollworm artificial diet, so such a strain of pink bollworm could readily be incorporated into the 8 0.2 4 a a 54

current mass-rearing system.. % 0.0 4 2%at

3 EE - E <
Methods = § & & & § 5 3 5
) ) ] ] - GF‘eno?ypeg Genotypes

The progeny of several independently transformed pink bollworm (PBW) lines with RIDL construct LA1124 were Figure 2. Dead 1124/+ prepupae reared on non-tetracycline food. Left, normal light, right same insects with
reared with and without tetracycline in the food to estimate mortality rates. excitation light showing DsRed marker showing the fluorescent phenotype of 1124/+ insects.

»Four PBW lines tested: 1124A, 1124B, 1124D & 1124E
»>Four replicate crosses, one replicate = one & 1124/+ X +/+ (wild type) ¢

»Eqggs collected for 3 days and infested on TET-PLUS and TET-MINUS diets, half of the eggs from each collection
date infested on the two diet types.

»Four treatments, 1124/+ reared on TET-PLUS, 1124/+ on TET-MINUS, +/+ on TET-Plus & +/+ on TET-MINUS

»Pupae screened at larval cut-out 20 d after infestation, 1124/+ genotypes determined by DsRed fluorescence Figure 3. Healthy DsRed fluorescent 1124/+ and non-fluorescing +/+ pupae reared
>Mortality scored at pupation and at adult eclosion without tetracycline food shown under excitation light.
»Randomized complete blocks design, ANOVA followed by Tukeys mean separation

»Adult longevity for 1124/+ genotype raised as larvae with tetracycline (TET-PLUS), fed with and without
tetracycline in adult diet.

Results & Discussion

The mean proportion of mortality for 1124/+ on TET-Minus diets ranged from 0.60 to 0.92 for the four lines and was
statistically significantly higher than the mortality in the three control treatments which had mortality rates ranging from
0.01to 0.17 (Fig 1.) ANOVA, effect of diet, F = 111.95, P< 0.001 df=1, Tukeys, P<0.05.

Figure 4. Adults of both 1124/+ and +/+ genotypes lived longer with
tetracycline in adult diet than the same genotypes fed adult diet without tetracycline

Most mortality occurred at prepupal stage (Fig.2) though there was also mortality at adult eclosion and early larval 1.00 3¢ L (1124/+) TET-
mortality. @ 080 — plus

= "-\ — (1124/+) TET-
Adults of both 1124/+ and +/+ genotypes when fed adult diet with tetracycline lived longer than adults of both genotypes § 0607 | h minus

. . . E=] \ (+/+) TET-plus

when fed without tetracycline (Fig. 4). go40 | \

2 (+/+) TET-mi
In tests of several independent lines, mortality of transgenic pink bollworm reared on artificial diet without tetracycline & 0201 sy e
ranged from 60 to 90%. For current constructs, most of the mortality appears to occur at the prepupae stage. Future work 0.00 HrrrrrrrIr
will focus on developing lines that have higher rates of mortality at earlier stages and to quantify the fitness and 150 131721252933
performance of transgenic strains in small scale artificial rearing systems. Lifespan (days)
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Applying GIS software to monitor adult Ceratitis capitata Wiedmann
(Diptera: Tephritidae) behavior in Terceira Island, Azores
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Introduction
Bl

The capabilities of Geographic Information System (GIS) in our days are wide known and it has innumerous applications in many areas.

Monitoring Ceratitis capitata adult dispersion is very important because this pest is spreading on to many cultures causing severe losses on the
orchards production.

Knowing the spread capabilities of C. capitata it's also important to evaluate the areas which are more affected by this pest, its population dynamics and
its seasonal presence.

To monitor the C. capitata adult population, it was installed a network of traps in three fruit production areas of Terceira island. The installation of this
network was integrated in the INTERFRUTA project since January 2004, and had the goal of a better knowing the evolution C. capitata adult dispersion
using GIS, under ESRI software, ArcView 3.2.

Methods

D The traps used on the network were Jackson and Tephri. In

the first phase of work, it was necessary identify the possible

spots where to install the traps. So, using ArcView 3.2, a grid
with one squared km (fig. 1) was created over the three fruit
production areas of Terceira island.

After that, the traps were installed (fig. 2) using a GPS in their
spots previously determined.

The second phase of work was to analyse the trap counts
records in ArcView. To perform spatial analysis regarding the
data from the network traps, it was used spatial analysis
extension and applied the Inverse Distance Weighting (IDW)
method with a grid of 20m.

It was also used a digital model of terrain in order to cross Figure 1 — UTM grid with one km square over ~ Figure 2 — Location of traps
information from the network traps and the topographic each zone
information.

Results

-
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The results of spatial analysis in ArcView (fig. 3) show some
dispersion over the three zones, with a remarkable concentration

I
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of this specie between 0 and 100 meters of altitude.

With the three-dimensional analysis (fig. 4), it is possible to see
that the adults of C. capitata don’t move a lot and prefer the areas

located in some topographic depressions and areas with a higher
vegetation density, which give these insect some climate
protection, and conditions for building larger density populations.

Conclusion
Bl

This software has demonstrated to be very useful to identify the

problematic areas, as well as, in the study of the C. capitata

Figure 4 — Example three-dimensional analysis of the adults C. capitata dispersion over each zone

dispersion behaviour.
The fact of this specie to be more concentrated in areas located B P F -

in some topographic depressions and for areas with a higher D — Ibllographlc REferenCIES

vegetation density, this could be understood as a behaviour

indicator for protection against the bad weather and adverse

conditions for its development @ Orlando, T. L. (1980). Estudio sobre las hospederas potenciales de la mosca del
A e T Mediterraneo Ceratitis capitata Weid. Con enfasis en las presentes en el area del

i At‘tend tOl this Spet.:lflc bEh_aV'Ol"r' the host type, as well a.S the Soconusco, Chiapas. México. Secretaria de Agricultura y Recurso Hidraulicos.

ripening period of fruit evolution, all these facts could explain the

adult population dynamic registered in the studied areas. @ Rossler, Y. (1988). Country-wide control of the Mediterranean fruit fly (Medfly) in Israel.
In Goren & Mendel (Ed.), Proc. Six. Inter. Citrus Cong. 1275-1283.

@ Bodenhmeir, F.S. (1951). Citrus entomology in the middle East. Junk (Ed.). The Hague.

@ IAEA (2003). Trapping guidelines for area-wide fruit fly programmes. International
Atomic Energy Agency. Vienna
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“Interfruta
Trabalho de Investigagao realizado no ambito do

PROJECTO INTERFRUTA (MAC/3.1/A1)

Introduction
The INTERFRUTA is a European community project that as the goal of enlarges the fruit
production (Lopes et al., 2004a).

It's a project of interregional cooperation between three regions and several Institutions that is
financed by the EC (FEDER) by the program INTERRREG-III-B.

» The Leading Institution of this project is the University of Azores (Department of
Agricultural Sciences) and the other partners of this project are:

v' The Regional Government of Azores ( Regional Secretary of Agriculture and Forests,
Regional Direction of Agrarian Development;

v' The University of La Laguna (UDI —Fitopatologia, Dept.° de Biologia Vegetal);

<

FRUTER (Producers Association of fruits, horticulture products and flowers of Terceira
Island);

<

The University of Tras-os-Montes e Alto Douro (Plant Protection Department);

AN

The Imperial College of Science, Technology and Medicine (Department of Environmental
Science and Technology).

In the field work of this project four fruit trees are being studied (orange, apple, peach and
banana) in three different sites of Terceira island fruit production (Angra do Heroismo, Porto
Judeu/Séao Sebastido e Biscoitos) (Fig.1).

» Some of the goals of this project are:

v' Achieve a better knowing of all the phytossanitary
problems and natural enemies present in the fruit trees
on the orchards and survey it's population evolution;

v Measure and calculate the economic impact and
damage caused by the several pests that affect the fruit
trees;

v Study and test different ways of control that may be Figure 1- Location of the three production areas studied.

use against the pests that can be easily used buy the
fruit producer;

v’ Perform some sexual compatibility tests with sterile
Mediterranean fruit flies from Madeira Biofabrica.

In this project we look in an integrated way to the fruit ecosystem as all, we also want to know
the fungi and virus that cause problems in fruit trees, but above all the composition and the
dynamics of all the insects present and in a special way the Mediterranean fruit fly (Ceratitis
capitata Wiedman) (Diptera: Tephritidae) distribution and it's life cycle and impact, in terms of
fruit infestation on the different orchards studied (Lopes et al., 2004b).

Material and Methods

» Monitoring the Mediterranean fruit fly dispersion

Monitoring Ceratitis capitata dispersion was very
important because this pest is in to many cultures
causing severe losses in the orchards fruit production.

To monitor the C. capitata population, was installed a
network of 99 traps (Jackson and Tephri) in three fruit
production areas of Terceira island (Fig. 2). In this net
were followed the AEIA (2003) recommendations,
using a ratio of four Tephri traps to one Jackson for
each square kilometre. In Angra was monitored a area
of 28,45 km2, in Biscoitos 10,20 km2 and in S.
Sebastido 15,36 km2. The installation of this network
Figure 2 - The trap distribution in the three areas studied. was made using a portable GPS and the data collected
were analysed with Arc View. All the traps were
colleted every fifteen days, during a year and the lures
were changed every 2,5 months (Nunes et al., 2004,
Pimentel et al., 2005).

» Estimating Mediterranean fruit fly damage in the fruits

The estimate of Mediterranean fruit fly damage in the fruits
was made using two methods: 1° marking the fruits in the
trees trying to determinate the number of fruits damage by this
pest (Fig.3) and 2° collecting the damage fruit near it's Esgure 3 g T U o estimaiing
maturation period in the orchards and around the traps and  Ceratitis capitata (Wied.) damage.
bringing them to the laboratory (Fig.4). Here the fruits were put
in small square plastic containers with a net top, in groups and
individually to determinate the number of larvae per kilogram
of fruit and the number of larvae found in each fruit,
respectively, until all the larvae went out of the rotten fruits in =
the plastic recipient (from 1 to 3 months). In other hand using
this fruits we tried to make a list of potential C. capitata fruit
hosts during all year (Pimentel et al., 2005).

Figure4 - Fruit in the recipients to
register their larvae content

&0 de Plantas e
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» Traps testing

Also were tested different ways of control that easily can be use by the fruit producer in
monitoring and fighting against the Mediterranean fruit fly. For that purpose were tested six
different kinds of traps: "Water Bottle* (Fig.5a); "American“ (Fig.5b); "Easy Trap* (Fig.5c);
"Jackson“ (Fig.5d); "Tephri“ (Fig.5e) and "Israeli“ (Fig.5f) (Costa, 2005).

b)

Figure 5 — The different types of traps tested in the capture of the Mediterranean fruit fly adults
(‘Water Bottle”, "American’, "Easy Trap", "Jackson’, "Tephri", and "lIsraeli).

These traps were tested during four months, in two completely distinct orchards, one (S. Carlos)
of homogeneous characteristics, in the distance of trees, and in terms of culture (citrus), and the
other orchard (Quinta do Martelo) of heterogeneous characteristics, in distance between the fruit
trees and with several types of fruit trees (Loquat, Citrus, Custard apple, and Strawberry guana).

In all these different traps were used two types of attractive with the same objective of the
capture: for the males a sexual pheromone (trimedlure) and for the females a food-based
synthetic lure with three component attractant (trimethylamine, amonium acetate and
putrescine). Both the essays have been carried near Angra at the south part of Terceira Island,
at an altitude of approximately 100m (Costa et al., 2005).

Results and Discussion

S Sebastido

v In the traps net during 2004 were captured 91.118
adults of Ceratitis capitata. The results obtained pointed
to the fact that the population level of the Mediterranean
fruit fly reaches his peak near the ripe period of the fruit in
the orchard (Fig.6), normally in mid summer. The peach
was the fruit tree most affected in the three fruit areas ! .

studied.

Figure 6 - The distribution of the adult C.capitata

v The results of spatial analysis in GIS using Arc View, population in an S.Sebastido orchard.

show some dispersion over the three zones, with a
remarkable concentration of Ceratitis capitata adults .
between 0 and 100 meters of altitude (Fig. 7). After using .
a three-dimensional analysis, it is possible to see that the |3
C. capitata adults didn't move a lot and have a preference
for areas located with some topographic depressions
witch could give some climate protection to develop their
populations (Pimentel et al., 2005).

e Figure 7 - The distribution of the adult C.capitata
population regarding the altitude.

Angra o Herofsmo - Distribuicdo por sstratos

v From the analysis of the Mediterranean fruit fly
damage in the fruits (Fig.8) in Biscoitos the
most affected fruit was the pear (near180
larvae/kg of fruit). In Angra loquat were the fruits
that showed the greater damage of all (near 250
and more than 200 larvae /kg of fruit,
respectively) and in S. Sebastido the peach (150
larvae/kg of fruit) (Pimentel et al., 2005).

Figure 8 - The distribution of the damage caused by
C.capitata in each type of fruit.

v'From the fruits collected around the traps was
possible to make a list of C. capitata damage
fruits hosts (Fig. 9), and the period between the
middle June to the end of November seems
critical in terms of damage caused in the fruits
that ripe on that season of the year (Pimentel et
al., 2005).

Figure 9 - The obtained list of C. capitata damage fruits hosts.

v In the four months tests of different traps against the adults of Ceratitis capitata were
captured 17.789 adults, 2.062 in the S. Carlos orchard (of homogeneous characteristics) and
in the Quinta do Martelo (the mixed orchard) 15.727 adults. According to the results obtained,
the trap that showed greater efficiency in the capture of males of C. capitata (Weid.) was the
"Easy Trap" (Sorygar) (Fig.5c), with 37% of the total captures registered in the S. Carlos
orchard and 36% in the Quinta do Martelo orchard (Costa et al., 2005)

v All this investigation work as the goal of contribute to a better knowledge of the
Mediterranean fruit fly population level, the study of its evolution, appearance and measure the
impact of this pest that, in a sever way, limit the fruit production in some of the fruit trees
studied.

Bibliographic References
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FRUIT FLY CONTROL AND ERADICATION
NATIONAL PROJECT IN ARGENTINA

Diana Guillén, Ricardo Sanchez & others - SENASA

NEW AREAS TO BE

'T"fg 'I:‘TP ORATED PRESENT SITUATION FUTURE SITUATION (with Project)
el SURVEILLANCE SIT SURVEILLANCE SIT

Monte Caseros- SUrace Sl surface surface
Colon: 70.000 ha traps pupae/week traps pupae/week

La Rioja: 10.000 ha| _(ha) (ha) (ha) (ha)
S. Juan: 10.000 ha | 570 042 |8.568|180.000 | 140 million || 826.042 | 13.248 | 270.000 | 300 million

LAIRIOJA

PATAGONIA

BENEFITS OF THE PROJECT IN NORTHERN EAST OF ARGENTINA (N.E.A.)
(56.000 hectares of citrus, 2.400 growers, 932.000 tons of fruit production)

TR 1.- Increase in the Regional Income, estimated in 7 million dollars/year as
RO AN M from the 4t year. Year1 | Year2 Year 3 Year 4
REGIONS TO BE Fruit Damage Reduction % 13,00% 5,00% 1,00% 0,50%
o e ORATED Commercialised Production [tons | 811.311] 896.414] 922.918]  927.709
PROJECT Income Increase NEA dollars 0 5.000.000|{ 6.600.000| 7.000.000
Equipment and materials | 2.- Reduction in the costs of Control
to assist Emergency Plans, Present situation | 4th year w/project Benefits (reduction
as well as important control costs)
investments in the current Regional cost |dls/yr 5.700.000 3.000.000 2.700.000
Phytosanitary Protection cost/ ha dls/yr 101 53 48
System of Patagonia and
Cuyo regions, are 3.- Reduction of the Environmental Impact due to the reduction of malathion
considered in the Project application
in order to maintain the Present situation 4™ year w/project | Yearly reduction
Pest Free and Low . . .
Prevalence Areas Malathion applied |liters/yr 83.900 16.000 67.900
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National Detection System

Trapping

Field Protection
Implementation of entry
restriction and banning of
risk products for the
agricultural field.

Chemical Control
Localized applications of
_ﬂﬂ toxic baits to the foliage
to drastically decrease
e adult populations of =~
the pest. -

Integrated Information System

Report of Captures
Geographic.information
N about captures and
o SR infestation.

McPhail and Jackson traps geograhically e
referenced and established in quadrants

of 20 and 180 ha according to
the agricultural condition._

Flies in Peru:- -

Blgo.-Rafael Guillen"Encinas. Director.del Progrqm_a Nacional de Moscas de la-Fruta - SENASA * - . - | P

ziment of Fruit

Directed Sampling
Activity additional to the trapping, S o
wich consist in‘the picking of fruits with
signs of fruit flies attack.

Fruits Picking .~

4| Picking'and-Intensive

| destruction of infested
W fruits aimed to eliminate

fruit flies inmature stages. Terrestrial i =

TIE Control

It is implemented in areas :
with minimun wild/native 7
& fruit flies MTD 1
| (MTDs lower than 0. 02).

Systematic Sampling
Intensive sampling and
tree marking for the

- | timely detection of fruit
%| flies inmature stages. -

Epidémiological Reports | -
Fruit Flies Epidemiological - G
graphic by Field.

Report to Farmers |
E-mail delivery of
Report to Farmers.

Populational Reports
Progressive reduction of MTD 4 - m :

through control activitiés.
Servicio Nacional de Sanidad Agrana

= = : PERU - -

Rrograma Nagional-de Moscas de la'Fruta;
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TWD

4 GOALS of TWD are to provide:

v Directory of tephritid fruit fly workers
v’ Worldwide activities on tephritid fruit flies
v Updated literature on tephritid fruit flies

Launched one year ago on
May 7th, 2004,
TWD has already reached 310 members.

www.tephritid.org

Bakri Abdeljelilt, Jorge Hendrichs?, and Alan Robinson3

1 University Cadi Ayyad, Faculty of Science Semlalia, Insect Biological Control Unit, Marrakech, Morocco
bakri@ucam.ac.ma
2Insect Pest Control Section, Joint FAO/IAEA Division, IAEA, Vienna, Austria
3Entomology Unit, FAO/IAEA Agriculture and Biotechnology Laboratory, Seibersdorf, Austria
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Pulling up the evil by the root:

Erradication Program of the Codling Moth in Br

Gy y S

Your apple tastes
much better without
this filling!

This poster brings updated information on the codling
moth status in Brazil and results obtained through the
combination of lure-and-kill and host plant removal from
urban areas. It is estimated that 60% of host plants
have already been replaced for non-host ones in the

700

four affected municipalities: Lute kil Lages Bom Jesus
g o sot s00 Caxias do Sul
Municipality Estimated Replaced trees % removed ié :i::‘nf:m K R
number B : R Lo plam £

Lages 35,000 34,500 97% g 2w g 3™
Vacaria 15,000 12,500 83% H
Bom Jesus 2,000 500 25% *
C.doSul 60,000 20,000 33%
Total 112,000 67,500 60% i |

Engagement of apple growers who provided personel At the end of the program, the application of the SIT may come to play an important role in suppressing residual populations

- - and equipment for host plant removal and of the in defined spots.
Adalecio Kovaleski population who allowed the removal of their plants was
Embrapa Uva e Vinho crucial for the outcome of the campaign. Host plant The delay in dispersal of the codling moth from the core area of the city into commercial apple orchards represent a real
V ia. RS. B il removal is underway and it is expected to be benefit to growers. If no actions had been undertaken, probably, the pest would have already reached commercial orchards
acaria, , brazi accomplished by 2006. and brought direct and indirect damage.

adalecio@cnpuv.embrapa.br

2004/2005

Until January 11th, 2005 L Lure -and ~kill
(Partial)

Lure -and -ill Host plant
(total area) removal

First year of monitoring Lure and Kkill Current situation




NATION-AL FRUIT FLY CONTROL AND ERADICATION PRO
ARGENTINA - PROCEM -

nal Fruit Fly Control rd 5:-"1 lication rogram started in

1 1994, 1t is rdinated by the £ ) tary Heaith and
Service - SE} h-.‘.%A B

I | Iy complex , rne WD species pr: nt in this country are

is capitata (Wiedemann)} and As : ha fraterculus
RO Ceratitis capitata L.

countries have
) fruit flies infested
nust be made.

roblem produced by these species is that
ilations that prohibit imports of farm products fr
s. Onthe other hand, costly quarantine t

The General Objectives of this National Program

-To obtain Fruit Fly Free Areas, recognized by
National and International Authorities

-To reach new markets, which will benefit our
country By SENASA Norm N° 515/ 01, Procem has
organized the areas considering the status of the
plague and the Quarantine Protection System such
as:

Océano Low Prevalence: Provinces of Mendoza, PROCEM LA RIOJA:

Patagonian Region and Bermejo Valley in n 367 Numb-rofTrap;l Installed

Atlantico

o - Free Areas: Andean Patagonian Valleys, ' .

o Malargie -Sosneado and Uco Valley in Mendoza. PROCEM SAN JUAN:

e First reconocing Area oficial free for Senasa o 1.530 Number of Traps Installed
g where it was eradicated the Mediterranean Fruit 1.104 Jackson

o Fly with SIT. 426 Mc Phail

g L 155 Total personnel

[3+]

‘D

Qo

o

Provinces of La Rioja. 166 Jackson
= 201 Mc Phail
56 Total personnel

2.346 Number of Traps Installed
2.034 Jackson

Determination of presence, distribution /[ n 312 Mc Phail

Diagnosis: Misiones. 80 Total personnel

[
i Contor T s 7o - PROCEM PATAGONIA:
[

PROCEM MISIONES:
a Cul Oasis 105 Number of Traps Installed
s =] 45 Jackson
60 Mc Phail
15 Total personnel

AUTHORS: Spinetta Monica™ and Oscar De Longo™
“Procem SENASA: Paseo Colén 367, 7° P. Capital Federal 1063. Email:mspinett@senasa.gov.ar “Procem Mendoza: IEGAIIEN.
Boulogne Sur Mer 3050 - CP5.500 - Mendoza, Argentina- Email:procem@iscamen.com.ar  Http://www.
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