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Compatible and incompatible aphid-plant interactions;
A comparison of sieve element and earlier events

Freddy Tjallingii
EPG Systems, Wageningen, Netherlands
fred.tjall@epgsystems.eu

Compatible aphid-plant interactions result in long sustained phloem ingestion but first the
stylets need to reach and puncture a phloem sieve element (SE). In EPG (electrical penetration
graph) recordings the SE puncture is reflected as a clear drop in the signal voltage due to its
membrane potential. During incompatible aphid-plant interactions the phloem is often reached
and punctured as well. However, phloem ingestion is either not initiated or only lasts shortly,
mainly due to Ca triggered clogging of phloem (P-) proteins. Although aphid saliva binds Ca
this seems not to work in the incompatible interactions. Also the release of the bulk amount of
aphid saliva in the SE comes after P-protein coagulation, thus P-protein coagulation is not
prevented in time. Moreover, when during phloem ingestion in a compatible aphid-plant
combination P-protein coagulation is evoked by damaging the plant, the aphid switches from
ingestion to salivation after which the P-protein reactions are slowly reverted. However, this
does not occur any faster in the stylet punctured SE than in neighbouring SEs without aphid
saliva injection. Apparently there is more than just Ca binding. Some EPG results will be

discussed in this perspective.
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Plant-feeding insect disease vectors: phlebotomine sand flies prefer Cannabis sativa.
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Blood-sucking phlebotomine sand flies (Diptera: Psychodidae) transmit leishmaniasis as well
as arboviral diseases and bartonellosis. Sand fly females become infected with Leishmania
parasites and transmit them while imbibing vertebrates’ blood, required as a source of protein
for maturation of eggs. In addition, both females and males consume plant-derived sugar
meals as a source of energy. Plant-meals may comprise sugary solutions such as nectar or
honeydew (secreted by plant-sucking homopteran insects), as well as phloem sap that sand
flies obtain by piercing leaves and stems with their needle-like mouthparts. Hence, the
structure of plant communities can influence the distribution and epidemiology of
leishmaniasis. We designed a Next Generation Sequencing (NGS)-based metagenomics assay
for determining the source of sand fly plant-meals, based upon the chloroplast DNA gene,
rbcL (ribulose bisphosphate carboxylase large chain). Here we report on the predilection of
several sand fly species, important vectors of leishmaniasis in different parts of the world, for
feeding on Cannabis sativa. We infer this preference for C. sativa, based on the substantial
percentage of sand flies that had fed on these plants despite their apparent "absence"” from five
of the six field sites. We discuss the conceivable implications of the affinity of sand flies for
C. sativa on their vectorial capacity for Leishmania and the putative exploitation of their

attraction to C. sativa, for the control of sand fly-borne diseases.
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Armageddon, catastrophe or what?
Insect decline in Europe and recent reactions from science and politics
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In the last year a group of German citizen scientists (and some professional entomologists)
reported that, there had been a reduction of about 75 % in the biomass of insects caught using
Malaise traps. This result stimulated a huge public discussion about insect decline in western
countries, esp. in Central Europe. Numerous statements of citizen scientists, professional
scientists, farmers, chemical companies, agencies and political parties resulted in some
activities to establish long-term research and action plans to recover insect density and
diversity. Here we give an overview about some long-term studies in Europe, including our
own uninterrupted pitfall trap survey in the Lineburger Heide (since 1994). A detailed
analysis of some long-term studies and red lists shed light on processes, which cause insect
decline. Moreover, it highlights the importance of long-term studies with standardized
techniques (esp. pitfall traps, flight-interception traps, Malaise traps, and light traps). Finally,

we hope that these results stimulate a discussion about long-term studies on insects in Israel.
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What do we know about biological nitrogen fixation in insects? Evidence and
implications for the insect and the ecosystem

Nitsan Bar-Shmuel*, Adi Behar?, Michal Segoli®
'Mitrani Department of Desert Ecology, Jacob Blaustein Institute for Desert Research, Ben-
Gurion University of the Negev.
“Division of Parasitology, Kimron Veterinary Institute, Bet Dagan, Israel, Mitrani Department
of Desert Ecology.
%Jacob Blaustein Institute for Desert Research, Ben-Gurion University of the Negev
adibehar@gmail.com

Many insects feed on low-nitrogen diets, and the origin of their nitrogen supply is poorly
understood. It has been hypothesized that some insects rely on nitrogen-fixing bacteria
(diazotrophs) to supplement their diets. While this was extensively studied and convincingly
demonstrated in termites and cockroaches, evidence for the occurrence and role of nitrogen
fixation in the diet of other insects is less conclusive. Here we summarize the methods to
detect nitrogen fixation, and review the available evidence for its occurrence in insects (other
than termites and cockroaches). We distinguish between three levels of investigation: (i)
detecting the presence of potential diazotrophs; (ii) detecting activity of the nitrogen fixing
enzyme; and (iii) detecting assimilation of fixed nitrogen into the insect tissues. We show that
while investigations at the first level suggest ample opportunities for such interactions in a
variety of insects, demonstrations of actual biological fixation at the two other levels are
restricted to very few insect groups including wood feeding beetles, fruit flies, leafcutter ants
and a woodwasp. We then discuss the implications of such evidence for the insect fitness and
for the ecosystem as a whole. We suggest a comprehensive approach to study nitrogen
fixation in insects, and argue that further demonstrations are desperately needed in order to
determine the relative importance of these bacteria for the insect diet and fitness, as well as to

evaluate their overall impact on the ecosystem.


mailto:adibehar@gmail.com

Protein to carbohydrate ratio in the diet affects cognitive abilities in honey bees
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Malnutrition in vertebrates, including humans, is known to impair cognitive abilities. Protein
deprivation dramatically affects brain development and maturity. In social insects, dietary
protein deficiency influences several physiological and behavioral traits, yet the consequences
on cognitive abilities remains unknown. We used the geometric framework approach to
examine the effects of the protein to carbohydrate (P:C) ratio on learning, memory, and
survival of honey bees. We fed newly emerged bees with different P:C ratio diets and tested
one week later their learning abilities and memories by conditioning of the proboscis
extension response (PER). We found that bees fed a protein-free diet did not learn well and
were not able to form a robust short-term memory. Bees fed with an excess of protein (i.e.
high P:C ratio), on the other hand, exhibited intermediary levels of learning and short-term
memory compared to the other diets. Best performance was achieved with intermediate P:C
ratios. We did not find any effect of the diets on long-term memory. We hypothesized that
this absence of effect on long-term memory was due to the bees in all treatments having been
fed sucrose solution until satiety after the conditioning so that they would survive the 24h
until the long-term memory test. In a follow-up experiment, instead of feeding sucrose
solution after conditioning, we fed the bees with the same or different P:C ratio diet eaten
during the week. We found that only bees that received a diet with protein in the last 24h were
able to form a long-term memory, regardless of the diet eaten during one week. Our results
show that nutrition affects honey bee cognitive abilities, but that these effects can be quickly
reversed with an appropriate diet. Our survival experiments show that the range of dietary P:C
ratios allowing the longest lifespans differ from those allowing the best cognitive abilities,
suggesting a possible tradeoff in life history traits.
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Conservation of mosquito OR4 questions its role in human-preference
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Olfactory-based human preference exhibited by Aedes aegypti is determined in large part by
odorant receptors (ORs). Recently, anthropophily and zoophily have been linked to the
interaction between the animal-released odorant sulcatone and OR4 alleles. This tenet is now
being questioned due to the discovery of an Or4 homolog expressed by the elephant
mosquito, Toxorhynchites amboinensis, a strict nectar-feeder species. Using the two-electrode
voltage clamp of Xenopus oocytes expressing Or4ds from these two species, we show that
Aedes and Toxorhynchites OR4s are functional orthologs. We also show that the OR4-
sulcatone interaction is characteristic of non-cognate OR-ligand pairs and consistent with a
role in repellency rather than attraction. Finally, this study illustrates the distinction between
cognate and non-cognate odorant ligands and their relevance to understanding odor coding in

these insects of medical importance.
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BORRELIA PERSICA IN ORNITHODOROS TICKS IN ISRAEL, A CROSS
SECTIONAL STUDY
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Borrelia persica is a bacterium that causes tick-borne relapsing fever (TBRF) in humans in
Eurasia and is transmitted by the soft tick Ornithodoros tholozani. The tick shows
indiscriminate host feeding, however there is currently no information about a natural animal
reservoir for this bacterium. The aim of this study was to evaluate soft ticks in 24 sites in
Israel, by analyzing different life stages of Ornithodoros spp. ticks, determining the presence
of B. persica, the sources of blood meal and the risk-factors that affect the prevalence of B.
persica in the ticks. A total of 51472 ticks from 15/24 caves across Israel were collected
during October 2014 to August 2015. DNA of 2774 ticks was analyzed and B. persica DNA
was found in 72 ticks from the 15 caves analyzed. Larvae had the lowest prevalence of B.
persica compared to females, males and nymphs, with only 3 positive larvae (0.04%, 3%,
4.4% and 3.2%, respectively, p<0.001). Blood meal analysis revealed blood from 25 species
of vertebrates in 1396 ticks (50%). Of the 72 B. persica-infected ticks, 49 ticks (67%) were
positive for a blood meal. Fox and jackal blood meals were significantly more frequent when
compared to the rest of the animal blood meal sources in infected ticks (p<0.001). A multi-
variable analysis revealed that there is a positive association between the presence of B.
persica in the ticks and the tick’s life stage and the presence of a wild canid blood meal; and a
negative association with distance to nearest human settlement. Furthermore, there was a
positive correlation between the percentage of infected ticks in each cave and the
environmental mean temperature of June and September and a negative correlation with the
cave’s elevation. These results suggest that animals, in particular jackals and foxes, could play

an important role in the transmission of B. persica and may act as reservoirs.
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Handling of morphologically complex flowers by bumblebees
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Learning complex motor tasks involves expending considerable time and energy.
Nevertheless, foraging animals often persist and learn to acquire rewards from food sources
that are difficult to access, despite their low initial profitability. Bees that handle
morphologically complex flowers present an interesting system to explore this little
understood phenomenon. In this study, we examined how complex flowers are handled by
bumblebees (Bombus terrestris) when presented along with simple flowers in a flight room.
We specifically examined whether a) bumblebees have any innate preferences for complex
flowers, b) they specialize on simple flowers, given equal food rewards c) high rates of
improvement in accessing rewards in complex flowers lead to increased preference for these
flowers d) individual bees vary in their preferences. We manipulated the flowers of Tecoma x
‘Orange Jubilee’ (Bignoniaceae), Antirrhinum majus (Scrophulariaceae) and Lupinus pilosus
(Fabaceae) to make them simpler, while intact flowers were considered complex. In a choice
assay, bees were given a 4 x 4 array of equally rewarding simple and complex flowers. 60%
of naive foragers chose a complex flower on their first visit. Bees took significantly longer
time to handle complex flowers, but also improved faster on them with experience. Despite
quicker handling of simple flowers, experienced bees did not specialize on them but, on
average, indistinctly visited both the flower types. Individual bees exhibited differential
preferences towards complex flowers and varied in their foraging patterns. Foragers that
specialized on complex flowers predominantly were from the growth phase of the colony,
regardless of body size and foraging resource preferences. These results suggest the
significance of potential learning mechanisms that could facilitate pollination of complex

flowers despite their low initial foraging profitability for pollinators.
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The unique interaction between the summer annual desert plant Salsola inermis and
weevil beetles residing in its roots: Mutualism or parasitism?

Fengqun Meng and Michal Segoli
Mitrani Department of Desert Ecology, The Jacob Blaustein Institutes for Desert Research,
Ben-Gurion University of the Negev, Midreshet Ben-Gurion, Israel
meng42038@gmail.com

The outcome of an interaction between plants and insects is set by the balance of the costs and
benefits, and ranges from parasitism to mutualism. We describe a relationship between the
summer annual desert plant Salsola inermis and weevils residing inside a mud chamber
affixed to its roots in the Negev Desert of Israel. This interaction was previously considered to
be mutualistic due to evidence for nitrogen fixation inside the weevil—potentially
contributing to the plant. However, direct tests of this hypothesis were lacking. To quantify
the effect of the weevil on the plant experimentally, we reared S. inermis from seeds in a
controlled outside setting, and exposed them to mated weevil females to induce oviposition
and larval establishment on the plant roots. We monitored plant growth, and measured total
above ground biomass, fruit biomass, individual fruit and seed mass. We also measured C and
N content, and isotopic signature for plant, weevil, mud chamber and soil from the
rhizosphere. Our results indicate that weevil had no effect on plant mortality. Nevertheless,
plant growth parameters as well as dry biomass were significantly and negatively affected by
both exposure to adult weevils and weevil larval establishment. Fruit and seed size were not
affected by the weevil. The weevil affected the plant nitrogen budget and isotopic signature.
Specifically, %N and 5"°N were significantly higher, and C:N ratio were lower in stems and
seeds of plants with larval establishment suggesting that these plants had access to a nitrogen
source, different from the soil nitrogen. This may be due to recycling the N from excrements
of the weevil larva. The overall results do not support the mutualistic interaction between S.
inermis and the weevils; yet, a low but regular amount of N transfer may enable plants to

tolerate herbivory and play an important role in the desert.
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Host plant-range of cassava Bemisia tabaci cryptic species
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African cassava whitefly species, Bemisia tabaci (Hemiptera: Aleyrodidae), are the most
important pests and vectors of cassava mosaic geminiviruses and cassava brown streak
viruses. These problems have devastated cassava (Manihot esculenta) production in East
Africa, which is one of the staple-food crops and an income source for resource-poor farmers
in this region. B. tabaci is a complex of cryptic whitefly species and the members of the Sub-
Saharan Africa (SSA) group, SSAl (SSA1-SG1, SSA1-SG1/2, SSA1-SG2, SSA1-SG3,
SSA1-SG4 and SSA1-SG5) and SSA2 occur on cassava. Little is known, however, about the
role played by alternative hosts in the ecology of cassava B. tabaci in Uganda. In this study,
we investigated the suitability to cassava whitefly of various weed species and alternative
crop hosts commonly intercropped or found in the proximity of cassava fields in Uganda.
Fourth instar nymphs were collected from cassava, seven other cultivated and 13 uncultivated
plants occurring in isolation from, within and adjacent to sampled cassava fields. Individuals
from each sample were classified to putative species level by their partial mitochondrial CO1
(mtCO1) gene sequences. Phylogenetic analysis of mtCO1 sequences revealed the occurrence
of SSA1-SG1, SSA1-SG2 and SSA2 on cassava and SSA1-SG1/2, SSA6, SSA12, SSA13, B.
Ugandal, MED, MEAM1 and East Africal on other host-plant species. Only cassava B.
tabaci species utilised cassava, i.e. SSA1-SG1 occurred on seven other plant species:
Euphorbia heterophylla, Hoslundia opposita, Ipomoea batatas, Bidens pilosa, Vernonia
amygdalina, Manihot glaziovii and an unknown; SSA1-SG2 was found on cassava,
Euphorbia heterophylla and Manihot glaziovii, suggesting that SSA1-SG1 is more
polyphagous than SSA1-SG2. It is probable that the more polyphagous nature of SSA1-SG1
may contribute to its ability to become super-abundant on cassava crops.
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Juvenile hormone affects aggressive behavior and dominance status in workers of
bumblebee (Bombus terrestris)
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Juvenile hormone (JH) is a key regulator of insect development and reproductive physiology
in insect. Given that, the ancient role of JH in adult insects is the regulation of oogenesis (i.e.,
a gonadotrophic hormone), it has been also proposed to regulate reproduction related
behaviors. Earlier studies have established various gonadotropic functions for JH in female
bumblebees (Bombus terrestris) including profound effects on the patterns of brain and fat
body gene expression but little is known about other behaviors. To explore further, we
manipulated the JH levels by combing the topical application of the allatoxin precocene-I (P-
I) which effectively reduced hemolymph JH titers and oogenesis and performed replacement
therapy with JH-III, the natural JH of bumblebees. We found that P-I treatment reduced
ovarian activation, dominance behavior and aggression. Nevertheless, different sized worker
bees with manipulated JH levels successfully established dominance hierarchies in groups of
4 bees subjected to the same JH manipulation, but dominance hierarchies were less obvious in
similar groups of workers of the same size. In a complementary experiment with bees of a
similar size but mixed treatments, P-I treated were less aggressive and less likely to have a
high dominance rank, whereas JH treated bees were more aggressive and with higher
dominance rank. Our findings show that JH affects dominance in bumblebees, but bees with
similar levels of JH can nevertheless establish dominance hierarchies. This later finding
suggests that additional neuroendocrine factors affect dominance and aggression in this
species. Our study supports the hypothesis that JH is the major gonadotropin in bumblebees
and provides the most convincing evidence for its influence on social dominance, and
aggression. Our findings also highlighted an important evolutionary question concerning the
differences in JH functions between the “primitively social” bumblebees and the highly social
honeybees in which JH regulates division of labor but not fertility. These differences suggest

a link between JH function and the evolution of sociality in bees.



Engineering invasive Y chromosomes for insect control
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Selfish sex chromosomes have been identified in a number of species, since their existence
within a population - manifesting as extraordinary sex ratios in the offspring of individuals
carrying them - is striking. Sex chromosomes harboring alleles that favorably bias their
transmission to the next generation act to selectively eliminate gametes bearing the opposite
sex chromosome. As a result, both the allele (sex distrorter) and the sex chromosome that
harbors it increase in frequency in a population over time until the population either becomes
extinct or until resistance alleles arise that counteract the activities of the sex distorter.
Beyond their captivating significance for biology and evolution, the adverse effect that such
selfish sex chromosomes could have on population fitness has been considered for its
application in the control of pest species, particularly insects. Synthetic genetic constructs can
now be engineered to behave similarly to naturally occurring sex distorters, be as impervious
to the development of resistance alleles as possible and to be transferable between species.
Towards this end, we are building invasive Y chromosomes in malarial mosquitoes that could
spread within natural populations, dramatically reducing the frequency of biting females and
thereby diminishing the reproductive capacity of the population, leading eventually to
collapse. We will present the progress on the engineering of such strains and insights our
exploration is revealing on the genome and reproductive biology of Anopheles mosquitoes.
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The role of endosymbionts in the speciation of a parasitic wasp
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The process of speciation has been the subject of many studies and by now, many isolating
barriers causing and promoting speciation have been identified. Bacterial endosymbionts,
manipulating the reproduction of their hosts, are assumed to be among these barriers. The
most common effect on the reproduction of their hosts, cytoplasmic incompatibility (Cl),
prevents the formation of a diploid zygote, causing only haploid males to emerge in
haplodiploid organisms. The pteromalid wasp Lariophagus distinguendus (FOrster 1841) is a
parasite of enclosed beetle larvae. Previous studies revealed two distinct ecotypes based on
different host preferences. The discovery of further barriers between the ecotypes resulted in
the conclusion that they are true species. Fecundity experiments with crosses of strains from
both species were conducted to investigate the reproductive isolation between and within
species. The absence of female offspring indicated the occurrence of CI in some of the
crosses. Female offspring were restored in these crosses by means of a tetracycline treatment
eliminating all bacteria potentially occurring in the parental generation and interfering in the
reproduction. In order to identify the bacteria responsible for the observed CI, they were

thoroughly investigated by subjecting them to multiple analyses.
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Mosquito viruses and the molecular mechanisms of their host cell tropism
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Host cell tropism and restriction mechanisms are central paradigms in microbiology and
evolutionary science. Understanding restriction is ultimately linked with unravelling mutual
interactions between the microorganisms and their hosts. Importantly, viruses provide a
genetic shuttling route at the inter-kingdom level. Arthropod borne viruses are especially
interesting in this view, since arthropods due to their unique ecology are placed in the
important environmental cross-junction. Blood feeding mosquitoes explore multiple
ecosystems: both males and females feed on plant nectar; larval mosquito stages are aquatic
and involve standing water basins being rich in nutrients and bacterial growth, mosquitoes
and their larvae provide a food source for birds and aquatic habitants; further — female
mosquitoes take their blood meal on a variety of animal species ranging from humans to birds
and reptiles. As an outcome arthropod viruses are exposed to an enormous ecological variety
both in geographical and biological terms. Indeed, certain mosquito borne virus species
exhibit extremely wide tropism and invasive properties (e.g. West Nile, WNV), while other
closely related members of the same family can be restricted to mosquitoes only (e.g. Culex
flavivirus, CxFV).

Importantly, until recently, arbovirus research has focused almost exclusively on disease
causing, pathogenic arboviruses (e.g. Dengue, West Nile, Zika, Chikungunya etc), while
insect restricted viruses (IRVs) remained largely unexplored. During the last few years a large
number of mosquito restricted viruses has been isolated from field mosquito samples and
further identified by the next generation sequencing techniques, but their basic biological
cycle, their interaction with the insect hosts, the mechanisms of host specificity and the
functional/structural properties of their encoded proteins still remain vague.

We study basic virus/host cell interactions of recently defined insect specific viral family
(Negev viruses), previously isolated from mosquito pools trapped in Negev desert in Israel.
Importantly, no other hosts except for insects are yet discovered for all the members of this
viral family, suggesting their uniqueness. We apply a variety of cellular models in order to
explore additional possible hosts. We focus on identification of restrictive mechanisms within
mammalian hosts preventing replication of IRVs in mammals. Uncovering IRV life cycle in
mosquito and understanding its restrictions in other hosts will provide important insights into
the evolutionary unique cell-biological characteristics of mosquito hosts suggest new vector
control strategies and might shed the light on (i) the mysteries of virus emergence, (ii) host
barrier specificities and (iii) virus mediated flow of genetic material between different
kingdoms of life.
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Molecular adaptations and evolution of mosquito underwater olfaction
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Organisms whose life cycles include aquatic and terrestrial habitats exhibit physiological
adaptations to the specific abiotic characteristics. The molecular mechanisms by which insects
smell odorants in both environments remain poorly understood. Aedes aegypti mosquitoes
rely on odorant receptor genes (Ors) to detect odorants. The Or2, Or9, Or10 paralogous group
exhibits a complex developmental pattern of expression: Or2 is expressed in both
developmental stages, Or9 is larva-specific while Or10 is adult-specific. OR2 and OR10 are
respectively activated by indole and skatole, while OR9 has remained orphan. Using the two-
electrode voltage clamp of Xenopus oocytes expressing Ae. aegypti Ors, we show that skatole
is a potent agonist of OR9. Our findings suggest that Ae. aegypti is using two distinct

evolutionary strategies to detect indolic compounds in aquatic and terrestrial environments.
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Volatile cues from the colony and substrate vibrations entrain circadian rhythms in
honeybees and may mediate social synchronization
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Internal circadian clocks organize the behavior and physiology of animals. The rhythms
generated by these clocks are entrained by time-givers such as light and temperatures. We
recently showed that in the social honey bee, social time-givers entrain circadian rhythms in
locomotor activity and can override photic entrainment, but the cues mediating social
synchronization are unknown. Here we tested the hypothesis that surrogates of bee activity
mediate social synchronization in honeybees. To test whether (a) substrate vibrations or (b)
volatile cues can mediate social synchronization we: (a) placed newly emerged bees on the
same or on different substrate as a cage with foragers entrained to ambient day-night cycles.
We suck the air above the foragers to prevent the transfer of volatile cues; (b) exposed young
bees to a constant air flow coming from either a free foraging colony or a control empty hive
containing empty combs. We placed all cages on vibration-absorbing bases to minimized
possible transfer of vibrations. After 5 days, we transferred samples of bees to a constant lab
environment and monitored their locomotor activity. We repeated each experiment five times,
each trail with bees from a different source colony. Bees placed on the same substrate as
foragers showed a stronger phase coherence compared to bees placed on a different substrate,
and in 3 repetitions their phase was also better synchronous with the forager phase. Bees
exposed to colony-air showed a stronger phase coherence compared to bees exposed to a
control hive, and in 4 repetitions their phase was also more synchronous with the hive phase.
Our findings show that both vibrations generated by foragers activity, and volatile cues from a
free-foraging colony can entrain circadian rhythms in locomotor activity. These findings lend
credence to the hypothesis that vibrations and volatiles that are generated by active bees

mediate social synchronization in honeybees.
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Locust nutrition and pesticide excretion, within the framework of locust rearing for
entomophagy
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Since locusts are of interest for human consumption, it is important to understand how much
pesticide remains within the desert locust, Schistocera gregaria, body versus how much is
excreted and where in the body the remaining pesticides are stored. Fipronil is an insecticide
from the phenylpyrazole chemical family whose mode of action is blocking GABA-gated
chloride channels causing hyper excitation of nerve and muscle cells. It is used against the
desert locust and is effective in low dosages when used in a large scale field setting (1-
2g/hectare) and according to the United Nations Food and Agriculture Organization, the
LD50 dosage for oral toxicity of fipronil in the desert locust is 0.092mg/g bodyweight.
Flubendiamede is an insecticide from the ryanoid chemical family whose mode of action is
blocking the ryanoid receptors which mediate calcium release in insect cells causing
malfunction of neurons and mucles. Flubendiamede is a relatively novel pesticide and so there
is currently no literature on the LD50 for the desert locust or any other locust for
flubendiamede. Pesticides were administered individually in sugar water (10%) by pipette
directly into the mouth while control groups were given sugar water alone; all were fed ad
libitum on wheat sprouts. In tests for toxicity on 122 individual locusts, | found the LD50 for
Fipronil to be 1% of the previously measured dose for individually treated specimens.
Additionally, fipronil was not excreted by the locust, and remained in the gut, as measured by
GC-MS technology. In tests on 70 individuals, the LD50 | detected for flubendiamide was
quite high relative to the LD50 found for other insects: 0.15mg/g bodyweight. Half of the
dose was excreted by the locusts, as detected by the same technology which may have caused
the reduction in mortality. Both pesticides were additionally measured using FTIR
spectrophotometry. The difference in locust mortality under the two treatments may indicate
that flubendiamide is a better choice to use on crops grown for raising locusts if raising for
entomophagy as other insects can be controlled effectively without as much damage to the

target species.
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DOTRIVTID KW DRI 01N TN

D. sensilis ,Diglyphus chabiras (Walker) ,Cirrospilus vittautus Walker) : Eulophidae nnswn
(Westwood) ,Necremnus tidius (Walker) ,D. pusztensis (Erdos & Novickiy) ,Yefremova
P. pectinicornis ,Pnigalio gyamiensis Myartseva & Kurashov ,Neochrysocharis formosus
.(Linnaeus)

Nobranus sp. :Pteromalidae nrnown

Apanteles sp. ,Habrobracon stabilis (Wesmall) :Braconidae nrnown

Campoplex sp. :Ichneumonidae nrown
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