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Inbreeding in insects and spiders: an ecological perspective

Yael Lubin
Blaustein Institutes for Desert Research
Ben-Gurion University of the Negev

Inbreeding — the mating of genetically closely-related individuals — is generally thought to be
detrimental to fitness. Yet, many insects and some spiders have regular, and sometimes
extreme, inbreeding over successive generations. Here, I show some examples and discuss
ecological factors that may favor this breeding system over outbreeding, as well as some of the

eco-evolutionary consequences of extended inbreeding.
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Management of Entomopathogenic based strategy against the red palm weevil in Israeli date

palm plantations

Dana Ment?, Itamar Glazer!, Zvi Mendel?, Yaara Livne!, Amnon Greenberg?, Gal Yaacobi?, Daniel

Katz4, Yehonatan Ben-Hamozeg?®
linstitute of Plant Protection, Agricultural Research Organization (ARO), Volcani Institute; 2Southern
Arava R&D station; ®BioBee Sde Elyahu LTD.; “Eden Farm R&D Station;

SAgrint Sensing Solutions LTD.

Address for Correspondence: danam@volcani.agri.gov.il

Environmentally friendly management of wood borers is a challenge. Until lately, the control
measures against the red palm weevil (RPW), Rhynchophorus ferrugineus (Olivier), a severe
invasive pest of palm trees, relied solely on non-specific synthetic pesticides, a non-
sustainable management presenting a compromise rather than positive valence. We evaluated
the usefulness of entomopathogenic fungi (EPF) as preventative control measure and
entomopathogenic nematodes (EPN) as a responsive means for RPW early colonized palm.
Mostly, the EPF are applied against adults and the EPN target the penetrating larvae. The
objective of the present study was to evaluate the strategy in which EPF are applied as
preventative measure against the early life stages of the RPW — eggs and larvae. The strategy
relies on the vertical transmission of EPF conidia by the female, taken from the treated tree
surface to its progeny. Early colonization was constantly monitored by loT based seismic
sensors developed by Agrint® located on all palm trees during the whole experimental period.
The crystalized environmentally friendly management was achieved by series of laboratory
and field trials, performed under the framework of a national project encompassing
researchers, R&D and pest control companies with tight collaboration the date palm growers.
The main findings and insights will be elaborated with the emphasis on the vast impact of the
new management of RPW specifically and the implications on the future prospective of

sustainable management of other wood borers.
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,02192) X IN2 DMONXOPN DIDYT) 19001 MYP MPNnY 0 (N2> op) Xylella fastidiosa p1nn
,N2INN PYa 2016 2 XN NNYRID NN D Tpwa almond leaf scorch (ALS) -n nonn yo»a
19INI NYNANND PTINN NNON POV 9931 2021 2 MIWNRIY NNNNY 0191 Pierce’s disease nonm
NNONN NION PN NTVNN NNXY NNV NINPIN (Auchenorrhyncha) My Ties » 1 by »1y5a
NNXNI NIND DIININIVIAN DINVPNT NN 1N Y2V YIDIN) MIID PO NINNN .NIN2 O/NVPNN
NION 2020-2022 DNMWN P2 ORIV INNT KD 119N 27NN NONNN DY DTN D NOVPNNY
Mesoptyelus impictifrons 1792 NTPHNN DNNI YIND NN MY MPINL P11 MITPIN PN NIV
NN NYOP HY NVPND DIV 101 XD, TN 19D XM, PN .(Aphrophoridae)
925NN DY 9P NINN TY INIIID YNNND INSND) 1T PH DY MO 0T XY 1DV dINYPIM 0»NN
DYHI5N TINA 72 NYNNY HY DARN TONND INSD) N/DMINIAN . TPY SYVN N2¥20) DINID TINA DNV
927 NNNYIINYI J2 TN TPY SYVN TINT NVDINA INYNDI XY .D0792 DN NIN INY DY T¥NHN)
MONN NIV

NIV Y NNNN DTSN 7Y NYDIOP NS NDID NPT DTN NWIA DMHTPN DM NIYTOA
YTINA TR (1.5%) D193 PN 5I9R-XI1I NTPISN YT DY PTHONN DY NYIIIN ONINK TP .NM NNXD
DX9YN 5 7NN 4 -2 PCR np>7a2 X0 PTONN 1910 INXD MY INN .73% PN NYIIIN SDINK NP

PCR npr7122 NXNND) D»YUTIN ANRDY 26% 1N MM WTIN2 NYIOIN MHINK L9 IPATINY DONIAN
(DDIMNN) IMND TYINA 19X2 NN NYIITIN NID IPATINY DINIAN DXV 5 TINN 4 DY NPATH
1932 (MWD 56%) YN TPWN NOPOPN NR IAYND DI NI NTPINNY DI NRYN ION 072 NPT
(NPaTN 100%) NN

M2 19X TPYA NYDPOP S¥ NOVPND vNRYY 515> M. impictifrons P170 DTN YD NNNN ,010Y
DTN DIRPTNON NN NINNY ,NIIYNN NYIIIN MDA 9PN IR D>THIND NYD NIIMNODA .NMA)
ANNMND DY MOPNN DV NN DY PTHNN NYIVN NN 1INADY NIIWNMN DN
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YT> DY DMIINN DPROPN DTN NIINY DXPII HY 52X1NN D27 OIMMTIVAPNN MNINKD DNV
DP9 DXAYMN DI N 217 .1 N IND AN (Diptera: Cecidomyiidae) 0381
DYNNN RY DIYPRN KW NNID INIYI NIT PR D97 DD DINY NMIMIPNI DIVP DINIPN
DPYNY DO DIXIN 2PN 190N HY MYP NPINIOND YTYIN NINKD DNV, NNT DY .OMNNINND
D0 NV DRIV NYP P TN INYD P2 .1MIDNMNNY 1DT OV LYNI) DNY NN IXIVIND DI
VIV XMV DTN (Ruscus) NNANY DY PYNN NN YN PN ,DINI NNONND PR 0000132

N2 TY VI N XOY DMNATITA NNONNDM INPN PN DY NININND MWNN TN ,00N790 Nya
DYMPYN OVIN ,DMORIPN DTN P2 NI NIMWN PHND DIDIAPNNN NNNX AT OIMPT .ONIYN
YIVON AN DN NVIDIININ YAVN INTIND DXNNID DINNDPVI NMINIPNN TIVNI NNIND NNND
YD N9 NIMY .YTHY IN HNIWD DOWTN DD 192NN DPINY ,DYpNN DY 93 NPT DT
M1 M0 NTY ONM DRIWID DYP2301N DINIMN 2 DY MMDPIAM MNPV YN NN DTPN
DPIYIN MITTINND Y0772 DNYY MMNIONND
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Heat treatment against Varroa in an autonomous beekeeping system

Rya Seltzer, Inna Goldenberg, Paz Kahanov, Judy Nathanson
Yonatan Nathan Jonatan Kogeus and Hallel Schreier
Beewise Technologies Ltd, Research department, Beit-HaEmek

Hive heat treatment against the parasitic mite, Varroa Distractor, is a method that has been
practiced by beekeepers for a few decades and has been made available commercially by a few
companies which developed designated products for applying such treatment in the field.
However, heat treatment has not become widespread due to practical limitations in
commercial apiaries and mixed results in terms of effectiveness and colony health.

Beewise Technologies is developing an autonomous beekeeping system that can extract
frames from the hives, identify their content, and apply various beekeeping procedures and
actions. Such a system can allow for automated applications of heat treatment.

In this study, we test the possibility of thermal treatment for sealed brood frames.

We examined the effect of the treatment on both Varroa and brood (Varroa death as well as
bee emergence and longevity). We identified a possible subset of treatment parameters
(temperatures and duration) that are effective in terms of treatment and assessed their effect on
brood health. In addition, we test the impact of such treatments over a large number of hives

over a few months.
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5y DWW (DXVIVADID — PN DMIIV->PINY DY DIPITN PPDNIN DN DINNIN DIAVINNNIPIN
IPNNN OI022 .NXAN MTIYN 127,11 P17 N MDY 1D PRPINN DY M2 MNON
AN NPN DINNN DIPRPTNG DY DIPYTN PPDNI YONYA DINYIIN DIVINIADIOY NNINN NTNIW PPN
DOVNNAD DXPTMN TV .DPO1D DY DA NI2TNH NDOWH 00D wNRvd DX91DN 19019 NMIVINIIY
DYDY ,ND TY .00 DY MN T, NIV DY MIT TIND LY ,NPTIDM PN O1IHNI-XPH1N9]
P2V ,0"957-52179Y DIDNTH MNINKD DIYNN DIPNN TN, NPMIN DY IWPN2 IPO¥a 1PN
2ONND GNY PORPTINON MY DY YAYND DD DMINNI RD DIDI1 HY NI NN DIDON 00PN
MNNNI DXP1N NIATNY DMYAV DXNIN HYW DYIN 1HINI 2IWN PON INNH MOV NPIPN Y
DININNNIPM HY DNYOVN DY YIT TIND VYD , 0D MNOPNY IMWN MINY .0XNMND DNVLYVIY
Phytoseiulus ) ©91°09970 NIPX2 TPNNN NTIPNN AOX NPIPN DY, 07017 DIDI2),07INNI XY
,(Tetranychus urtica) NNYTNN NIPRN NIATNY 2IWN XINDNI PH NNNHNY NNV MIPN (persimilis
DMTININNIPIIN NN MNTY NIVNI .ODWN PANI2 DPROPN DTN DY 2N NNV NN PAIN
22212 1IN DY OINNNN DYTIND DOVI9 HY DIVDIPOIIVY 1DY 91N TV ,D¥91P0991 DINNDIN
N3N OPINYN 5910 YXINNA 9%-D 1NN IWR ,DOINI DIPINYN DY NPLINMT NOYN OINMN TIY
TIVA,TIAPNRA DXPINYNN D91 7%-5 1N OXPTON DXPINYN .NIPRA XVINN (MRNA) nHw
DYPINYNN PO, DIVMIPDIIVN NI 29 HY NN DXNPIY P DIINN DIVPIPIRNI NNV

OPYN WX, DMV X701 17 1M1 1987 )T, NNNRNNA XD 201D DIINY OOIRNIN
PCR mp>72 7y NRNIX DNYTRND NPIPRAY ©219°0791 1991 DX011110 MINDN 0OV DD OINNN
DYDY DYDY INT .DYOIIIN DY DINNIN THD DY 1XYW DMINID DOINN NITY NPOIVIIN DITHI
,9912 .Riboviria ©nN5 71NNy, Dicistroviridae-) Iflaviridae mnawnbd 0y5»win 0»v 7151 903
.Riboviria ©nn5 7NN Picornavirales N7705 D5»wn DY 021NN MY DYDY NYIZYW INN

Y DMV DY YN DM XY DININININIIPIN DY DNYIVN NIAND DD NNNN DN NINSIN
N9V NPIPN OV DI INDN NYXI 1PN INNNI DIDWN DMIXNI-IPII
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DY .0MD D952 NN GN NIN DI NAT P2 OIOI HY 1PN P NNONY YXINY TN 20N NINHN
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DTN DY DN DIIXTH NNYN TINRD DINYI YW NION 105NN NN NYova 2021

Andrena ) NN (Apis mellifera) waT »127 — NT IRD DPININD 2ITHN YN NPVIVNIYTN

-2) 9NN 027NN NNX 9o P RNA (Hylaeus spp.) nyamom (Eucera spp.) n»winn |, (spp.

-9 191 P2) NNATN N DDA DY NI NIINNND MINDNT NYIIN DY P21y 9INT WY (MINHDNT 1000
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259N NN .DXWTNI DITIVNN DYDY O, PMYNYNI TINI DX0I WY Japnn 920 N7
LSV--1 LSV) oamwn 0301711 »¥a NRVIANM ,N1PYINKD WIATH Y27 P2 P NNYPNn 001NN
127 NN PIANNDY MTIN DPNN NIIND YOI DIDIPNN 25702 NN D TANNY DYDY NMIN (2
Y9INND INY NIANN NOWN TED D27 NN ONY NPIYHVY VAT O NAT DY NPNIAND NNV 1N
YT DY NNONN NPND NIVY DINID TIT NN PN NXINNY T DY MITNIN OON MIRXIND .MONN
.DXNM9% DMNIVYP NIONA DINRY DD DN
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Harmonia axyridis 5n»oNRD HOUINI 5HI) N9y

09 90 /21T HNIM VIV PN
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gurp(@volcani.agri.eov.il

92y 2017 MV NNIVYNRIY NONIY DNV WD P NN, Harmonia axyridis ,7>N»ORN NOWVIND
MY 27N YDDIVIN WINIWA 20-N NNNDN TONNA NN T TPV .MV NINPOINND NN NXIT)
NN NN RNV DX DY ANIN MHINDI N2 NNNNIYID MTIN NN 0D D2 NMMIPNI
INDPNA DOPOY) DPRY DPNMIPN D00 DY NNYAYN DY TYIT I VDN YINIWN NNINKRD
NPY02) XY IPNNT IR NI MIDNA G810 TPNMOND MIVIND DY DN ,NXINPDI NIPNIN
NNAZY O»PN DYIIN HIN NN DTHIND NN IIPNN NIV . RNAT MYSNNI WYY NIDINVNPN
90PN NN MYSNNI NN NIIYD DINPIVIIY

laccase2 WM PN 198N VNN NN NYP NRIINDY DINY D) MW NDIY NNONNL NN
N0 scarlet Y2 NYH9Y ,09NTN 9N D22 DININ ORI 12 NYINNN NINIIND) 17IVN NN ININN
.NN1AY OMPY MDY MIN NPVIPND

MINKRY NPNINNANT MONY 1NN DY NNIYD NN HY 1T NPV WHNY) DINIAN DADVA
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NIV D27 DTN P 200N NP ORYPN 2211 NN (Bemisia tabaci ,07yo) pavn vy Nndd
S5 DY NI NYVUN NN NNONNI NINHNN MMSIDIAND THIND NN VYD O 120N
NP2 MNTPNN,NOYN 9 NPTNY NNPRNIIN NS 29) NIINN NN P NIRVIAND N MNPNN DY
NYHNYN I MNIND NN DY .NDOWN NIMND NYIND TV ,12172 IRN-)P2 D1H0N DN
DN TXY ,MIYY 1210 11D NN NV DN NVN MMNNY NN NINND ¥TI2 119ON

MNP INYD DN D510 NPYYN NYN M1 NN NISND NDIDI PPN PRYY 07NN DOIYIN
.DYVN NVLMP NNAYNY DNADN DIYNIN DYPINT DYV NYIN PPN NN .NDYN

DNVNPN THX .V”YI PINND DYV NVNPY DXTTIPNN DINN NN NINKN NPVNTNAONP MVIY NITYA
NN DMWY INNIN DOPIN DY DNIVDIPN P TN 297N NPVIND N2 PYNI PON NNNND KNN)
NN NN LIINDI0 NYND 925¥2 PO ININNDN PYRIN JOIIPN INT 2D NNIND TPINIPDNTVPIHN
SV DMV DX P2 NDTYN N1NIN VIYI YD NRYD NTYN DN NNDNA .NDOYA MIPIYN 190N
OV NPNYN .NVN NN NOYN 79 PAY MNPIA OPPNNN D317 9N NN DINMNN N0
N DYD19) DI NOY 11D PA MINIANN NI NYNHAD NN IDYTH ¥T K. NYA JONPN
MNP NNINNL MIPIY PPON NPNYNI 1IN0 DY DI DN NYIN D NIYYNA DXININ DN DINSNN
DYDY N YNNI YW 1ONPN VY MY NDYN

SV D>NNNY YOMPN DY NPIN NANN NNDYN TUN DMDI0 DY DMV D¥DOPNNN DY NPPD NI 9002
(TPVIID NANN) TINA DXDIINN TAX HIY MANNN TON NOXNNXIY NI IT NANN ,HIVIN N0
DYTPONN NN DNINIA DX PN D972 .N7NA 1D NININ) DXNNNY NYVIID NOTYN DY NYT NN
PRPING DY NDON NNIN DY IWPNA D>NND NATYNN KIND NMIIVYY
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=37 RNA-219580W 90999 DXNYNL) MIN2N NN DY MITIVA NPNAN DT NN 0NN
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1929 51NN N2 %995 CRISPR/Cas9 5w nyp1onn Nnm NOIYN NO0DINN NINND Wyl
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PIN SNNOOND 00N vinda Nadwny CRISPR noayn by nynvnn ONN NN NPON YNN8
3 IWDD VM DY MYVIN NIPAN NTYA DMID9NNN NIV NN NNYHRLNIY DINNND NN
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,Spalangia cameroni 179901 NYI¥2 Sodalis MO VINAPIO PTHN DY NN LY VMPT ININNRD

PTONT VINIPION P2 DIP IR NY 1D NYIANN TPNYRI NN DMV DT HY PRIV

NN VTR NTIPNNA .ANINND NNIP DNV P2 MRNNN » Sodalis praecaptivus »wanNn
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(CLE)Coxiella-like endosymbiont »p71n Rhipicephalus sanguineus 110N 2950 18P P2
2N NPLIN B 2507 N5 NNNINA ©0NN DX TIXIPY PADN PTINN NIAY NP NPPPNN
DNV HY GTIY N NNNIN PN DM DOVINAVN N NRWNN (FBA) Flux balance analysis

Y QTIV NN OMP 1INY DI, 1D P10 NIPNRND NINMIND DY 9Tiva N8 ,CLE Sv owyn ay
PIINN 790N ,ornithin cyclodeaminase ©>1INY T1PHN 1 (ProP genes) 19179 y1»wH o)
NN NIVN PO THPPHRN N¥MIND DMDIT IPINA DIRY ININ ONTIP DIPNN 90N .PHIad
INND POV NONIPY VININDN PADNY NIPN VIDIAVN NN PN YD DIYWN XY TI PVININD
NY2NN NIYYNN YIYIRD .0 71N D1 7N2Y NI TIIIARVHD MDY Ny, 0T 1IN NNPY
NP PONON MDVN NN NPT, NINIP DM NVINN NYIITY NNHIRNN MIWINN NIDININD
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NMYS NPVLPIND NPIIPA (MTNN 1N MNPY) CLE 5w nmiax mnon 051N DX00ORNN

972N XYY XD DN (N999I1N P11 MVIYA) CLE DO)Nw) D1PXY DN NNIYY NXT.NPOLIINDION
NP P2

P99 SW MLVP MNd 08N CLE [(Nay 1891D) 719 9212801 2812 7D DXNIN DX MXRNIND NIND
DM MND OWIWNI 018N CLE (M1 1OXIP) NM2) TPDIAIRVHD MDY 1IN MNP NVD
DN NN 51DV HIIINY PO DY

Sy D) NON DNV NPION HY PRI NODIAN NPNION NPNY 8PS CLE ya nvanon 01505
THD NITNOYINN INONA YIDY NWY NPNIPI NIPINDN NINN N9 .PYIN0 1D DD DIVINNIVN
NP DTRD MNIN IV PN NNNONY YOO TO2) NYNIP



B vitamins and 1-proline improve the fitness of symbiont-free ticks

Balasubramanian Cibichakravarthy*, Einat Kapri, Neta Shaked, Yuval Gottlieb
Koret School of Veterinary Medicine, The Hebrew University of Jerusalem, Rehovot,
Israel — 7610001
*E-mail: chakravarthy@mail huji.ac.il

The brown dog tick, Rhipicephalus sanguineus harbors Coxiella like endosymbionts (CLEs) as
an obligate nutritional mutualist. To assess the metabolic contribution provided by CLEs to its
host fitness, elimination of CLE and supplement of candidate metabolites needs to be tested
experimentally. Here we show that the reduction in reproductive fitness of ticks in which
CLEs were suppressed by antibiotics (aposymbiotic ticks) can be partially rescued by
metabolite supplementation of B vitamins (B), and by B vitamins and 1-proline (BP)

cocktails. These metabolites were administered through microinjection at two different
feeding states: non-engorged and engorged, after which fitness and fecundity of ticks were
assessed. Aposymbiotic adult females treated with B vitamins in the non-engorged state
showed negative impact on ticks. They required a prolonged feeding period to replete, had a
reduced engorgement weight, produced less eggs per female and lower hatching rate when
compared to BP cocktail and control group. In contrast, aposymbiotic, engorged females
supplemented with BP cocktail had partially recovered, with an increase of egg mass, and a
hatching rate higher than other treatments. Our findings suggest that the combination of B
vitamins and I-proline, presumably produce by CLEs, are essential during egg production and
embryonic development.



The association of symbiotic Rickettsia with omnivorous
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Bacterial symbionts are common in arthropods, where some of them are known to influence
host nutrition and diet breadth. Omnivorous bugs of the genus Macrolophus (Heteroptera:
Miridae) are mainly predatory but may also feed on plants. Within that genus, M. pygmaeus
and M. melanotoma (=M. caliginosus) are key natural enemies of various economically
important agricultural pests, and both are known to harbor two Rickettsia species, R. bellii and
R. limoniae. To test for possible involvement of symbiotic bacteria in the nutritional ecology
of the biological control agents, Rickettsiain M. pygmaeus and M. melanotoma were studied
with regard to their abundance, phylogeny and distribution patterns within the host body. It
was found that R. belliiand R. limoniae, can be detected in 100 and 84% in all individuals of
M. pygmaeus and M. melanotoma tested respectively. Phylogenetic analysis, suggests no co-
evolution between the Macrolophus hosts and their Rickettsia symbionts. FISH analysis of
female gonads revealed the presence of both Rickettsia species in the germarium. The two
Rickettsia species displayed a unique distribution pattern along the digestive system of the
bugs, mostly occupying separate epithelial cells, unknown, caeca-like organs, the Malpighian
tubules and the salivary glands. This pattern differed between the two Macrolophus species;
while R. /imonae was more broadly distributed along the host digestive system in M.
pygmaeus, R. bellii was located primarily in the foregut and midgut. In contrast, R. bellii was
more broadly distributed along M. melanotoma digestive system than R. /imoniae and
appeared to be more scattered compared to the clustering of R. /imoniae. Taken together, the
results suggest that Rickettsiahave a possible role of in their hosts’ ability to derive nutrients
from both prey and plant materials.
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Microbiome of the soft ticks Ornithodoros moubata and O. tholozani

Student Name: Shira Dubrovensky
Under the supervision of: Prof. Yuval Gottlieb and Prof. Kosta Y. Mumchuoglu
Department: The Koret School of Veterinary Medicine

Microbiome studies identify various microorganisms including pathogens and non-pathogenic
symbionts, which influence their host biology. Studies on tick (Acari: Ixodidea) microbiomes
over the last decade are mostly focused on bacteria, revealing at least 10 distinct genera of
maternally inherited symbionts. Yet, one of the non-pathogenic symbionts, discovered over 60
years ago in soft ticks (Argasidae) was identified as protozoan and named Adlerocyst. These
Adlerocysts were found attached to the tick sperm cells and were postulated to support sperm
viability.

In order to confirm the presence of Adlerocystand to identify bacterial symbionts in soft tick
microbial community I established an artificial feeding system for rearing two soft tick
species: Ormnithodoros moubataand O. tholozani. 1 recharacterized the morphological
structure of the Adlerocysts and attempt to molecularly identify the microorganisms in
different developmental stages of the ticks.

Morphologically, I was able to repeat previous studies and observed Adelrocyst structures that
were stained with fluorescent nuclear dye.

Using different primer sets to identify non-metazoan eukaryotes I still haven’t been able to
amplify a unique sequence that may identify Ad/erocyst, suggesting that either these structures
are tick cells, or that Adlerocysts are novel eukaryotes. Using specific primers for known
bacterial symbionts I found that the most common bacteria genus in the two tick’s species is
Coxiella followed by Francisellaand Rickettsia.

I plant to further characterize the Ad/erocystusing advanced electron microscopy, and deep
sequencing (NGS) to fully discover the bacterial population in Ornithodoros species.
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Behavioural adaption of the cotton bollworm moth in response to the excess of synthetic
sex pheromones in cotton fields

Shevy Waner Rips
Hebrew University of Jerusalem

shevyww(@gmail.com

The pink-bollworm moth Pectinophora gossypiellais considered a major pest of cotton.
Mating-disruptive technique, i.e., the use of synthetic sex pheromones to prevent male
insects from finding females, is used world-wide to control the pink-bollworm population
in cotton fields. This environmentally friendly technique enables to reduce using harmful
conventional insecticides. We hypothesized that due to the evolutionary pressure to attract
and locate mates, a change in the moths’ mating behaviour has evolved. We compared the
use of alternative mating tactics between a naive population (moths that have not
experienced the mating-disruptive technique) to moths from the field (accustomed to
synthetic pheromone for many generations). We found that male moths from the field
increasingly interfere with mating couples to try to mate the receptive female. When
synthetic pheromone strings were added during the experiment, we found a negative
interaction in which naive moths reduced disturbing couples (maybe overwhelmed by the
new saturated environment). However, field moths increased this mating strategy.
Recently, reports of reduced efficacy of the mating-disruptive technique have
accumulated, suggesting that some alternative strategies may be adaptive. Understanding

how moths have adapted may help generate ideas to improve this technique.
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The oviposition cue indole inhibits animal-host attraction in Aedes aegypti (Diptera:
Culicidae) mosquitoes

Evyatar Sar-Shalom, Amir Dekel, Yuri Viner, Esther Yakir, Jonathan D. Bohbot
The Department of Entomology, Institute of Environmental Sciences, The Robert H. Smith
Faculty of Agriculture, Food and Environment, The Hebrew University of Jerusalem, Herzl
229, Rehovot 7610001, ISRAEL

evyatar.sar-shalom@mail.huji.ac.il

Mosquitoes represent a major source of disease transmission and possess the uncanny ability
to locate suitable animal-hosts, a feature mediated by their exquisite olfactory system. Insect
repellents such as N,N-Diethyl-meta-toluamide, also called DEET, have been shown to
activate and inhibit mosquito odorant receptors, resulting in behavioral modulation. This and
other repellents available for personal protection against mosquitoes are topically applied on
the skin and operate at a short range. In our search for potential long-range odorant repellents,
we have hypothesized that the shared chemical similarities between indole and DEET confers
the former the ability to block odorant receptor function and inhibits human-host attraction.
Using the two-electrode voltage clamp of Xenopus laevis oocytes as a pharmacological
platform, we provide evidence that indole inhibits the Aedes aegypti (R)-1-octen-3-ol receptor
ORS8, a receptor involved in the decision of female mosquitoes to identify human hosts.
Coincidentally, behavioral experiments in an arm-in-cage and flight tunnel assays suggest that
indole inhibits animal-host seeking behavior in female Aedes aegypti. Together, our findings
suggest that indole may be a candidate spatial repellent for the long-range protection of

humans against mosquito bites.


mailto:evyatar.sar-shalom@mail.huji.ac.il

Effects of natural habitat patches and arthropod removal on wheat yield in an

agroecosystem

Lital Ozeri, Guy Rotem, Yaron Ziv and Ofer Ovadia.
Department of Life Sciences, Ben Gurion University of the Negev.
Email: litaloz@post.bgu.ac.il

Biodiversity in natural habitat patches plays a major role in providing ecosystem services for
agricultural systems. Adopting a land sharing approach requires a deep understanding of the
agricultural costs and benefits associated with the adjacent natural patches. We used 17 paired
natural patch-wheat field replicates to test the effects of distance from the natural patches and
arthropods removal on wheat yield. Removing arthropods increased wheat yield, translating
into an increase of 130-330 kg/ha ($31,904-900,000/ha). However, arthropod community
composition varied significantly between the natural patches and wheat fields but not as a
function of distance within the wheat fields. Furthermore, four main taxonomic groups
contributed to the differences between the natural patch and the field: woodlouses
(Malacostraca), millipedes (Diplopoda) and spiders’ (Araneae) abundances decreased, while
ground beetles’ (Carabidae) abundances increased. Our findings suggest that the negative
effect of arthropod presence on wheat yield is not necessarily related to the arthropod
community found in the natural patches. Hence, the focus should be on controlling the
arthropod community within the wheat fields with minimum damage on biodiversity in natural

patches.
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Get out of my web! — widow spider egg sac guarding behaviors against the parasitoid
wasp Philolema latrodecti

Valeria Arabesky, Monica Mowery, Yael Lubin, Michal Segoli
Mitrani Department of Desert Ecology, Blaustein Institutes for Desert Research, Ben-Gurion
University of the Negev, Midreshet Ben-Gurion, Israel
varabesky@gmail.com

The brown widow spider, Latrodectus geometricus, is an invasive species that competes with
native widow spider species throughout its invasive range. In Israel, the brown widow can be
found in habitats overlapping with the native white widow, Latrodectus pallidus. The egg sacs
of both species suffer from parasitism by the parasitoid wasp, Philolema latrodecti, and in a
previous study, we found a higher parasitism rate on white widow egg sacs in the field and
under lab conditions. To investigate the potential mechanisms underlying the observed
difference in parasitism rate, we compared spider behavioral responses to parasitoid wasp
presence in the two widow spiders. We released 10 parasitoid female wasps inside a terrarium
containing a white widow or brown widow nest, with the adult female and its egg sac, and
recorded both wasp and spider behavior with a video camera. Both spiders spent most of their
time close to the egg sac and showed possible guarding behavior, such as tapping the egg sac
with the legs and striking at the wasps. However, only the brown widow females showed a
unique behavior of attacking and wrapping the wasps in silk and dropping them out of the
web. Moreover, a greater number of wasps was documented on the white widow nests and
more white widow egg sacs were parasitized. This suggests that the brown widow has more
effective egg sac guarding behavior, which can give it an advantage over the native white

widow spider in escaping egg sac parasitism.



Who should I prefer? The native white widow or the invasive brown widow spider? — A
parasitoid perspective

Alfred Daniel J, Valeria Arabesky, Tamir Rozenberg, Yael Lubin, Michal Segoli, Monica
Mowery
Mitrani Department of Desert Ecology, Blaustein Institutes for Desert Research, Ben-Gurion
University of the Negev, Midreshet Ben-Gurion, Israel
Email: danieljalfred@gmail.com

The brown widow spider, Latrodectus geometricus Koch (Theridiidae), is a hazardous and
highly invasive species globally. One of the suggested mechanisms enhancing this spider’s
invasiveness is lower susceptibility to natural enemies. In particular, the egg sac parasitoid
wasp Philolema latrodecti (Fullaway) (F: Eurytomidae) is known to attack the egg sacs of this
spider, as well as those of other widow spider species. Despite its potential importance, little is
known about the development of this wasp and of factors mediating its parasitism success. We
investigated the development of this parasitoid in two widow spider host species, one native to
Israel, the white widow, Latrodectus pallidus O. Pickard-Cambridge, and the globally invasive
brown widow, Latrodectus geometricus. We compared wasp development success in egg sacs
exposed to increasing wasp densities. We found higher developmental success, with both
more and larger parasitoids developing in the egg sacs of the native host species L. pallidus,
compared to the invasive host species L. geometricus. The differences were especially
pronounced when exposing the egg sac to multiple wasps (up to four). Parasitoid sex ratio
increased with wasp density and was highly female-biased, suggesting local mate competition.
Overall, our results suggest that L. pallidus is a better host for the egg sac parasitoid P.
latrodecti, especially under high parasitoid densities, which could give a competitive
advantage to the less-affected invasive brown widow spider.



Effect of guano type and cave zoning on the metabolic rate of Mediterranean recluse
spider (Loxosceles rufescens)

Ganem, Zeana'?; Aharon, Shlomi!?; Szamet, Gideon?; Hawlena, Dror!?; Gavish-Regev,
Efrat!?

1The National Natural History Collections, The Hebrew University of Jerusalem, Edmond J.
Safra Campus, Givat Ram, Jerusalem 9190401, Israel.
2 Department of Ecology, Evolution & Behavior, Edmond J. Safra Campus, Givat Ram,
Jerusalem 9190401, Israel.

Email: zeana.ganem@mail.huji.ac.il

Variation in basal metabolic rate between species is largely explained by body mass, trophic
level, phylogenetic position, and specific adaptations to environmental context. Subterranean
organisms are hypothesized to have lower basal metabolic rate, in comparison to their epigean
congeners, as a result of physiological adaptations to life in caves. Loxosceles rufescens, a
prevalent spider in northern Israel caves that inhabit different ecological zones of within
(entrance, twilight and dark zones) and outside caves. Our goal was to explore how the
different zones and the presence of frugivorous versus insectivorous bats affect the metabolic
rate of L. rufescens. For this purpose, we collected 44 individuals from three frugivorous bat
caves and 36 individuals from three insectivorous bat caves and measured their CO;
respiration rate in a closed chamber system. Spiders from caves inhabited by frugivorous bats
had higher metabolic rates compared to spiders from insectivorous bat caves. Metabolic rates
of spiders from frugivorous bat caves were higher in the dark zones compared to the cave
entrance. However, metabolic rates of spiders from insectivorous bat caves were lower in the
dark zones in comparison to the entrance. Our results highlight the importance of ecological

context in determining metabolic rates of conspecifics.



The effects of Dysdera westringi predation risk on the dietary preferences of three
Isopod species with different defense strategies

Gideon Szamet & Dror Hawlena
Department of Ecology, Evolution & Behavior, Edmond J. Safra Campus, Givat Ram,
Jerusalem 9190401, Israel.

Email: gideon.szamet@mail.huji.ac.il

Theory suggests that physiological stress responses to predation should increase prey
metabolism and alter their dietary requirements to consume more energy rich resources and
less proteins. However, prey responses to predation often integrate behavioral and
morphological defenses that may lead to very different dietary consequences. Using replicated
lab experiment with artificial food diets, we examined how predation risk by Dysdera
westringi spider affects the diets of three terrestrial isopods that vary in their defense
strategies: Porcellio pruinosus, characterized by soft exoskeleton and rely mostly on swift
escape; Armadillidium vulgare, relay on their hard exoskeleton and their conglobulation
ability; and Porcellio laevis, that uses a mixed defense strategy. We found that A. vulgare
under predation risk consumed significantly less food and altered their diets to consume less
carbohydrates. Porcellio laevis, from the other hand, have consumed more carbohydrates
under predation risk in the beginning of the experiment, shifting slowly to diet similar to
control group throughout the experiment. Porcellio pruinosus had shown no consumption
change. All three isopod species did not change their calcium consumption under predation
risk. Our results suggest that dietary changes in response to predation rely on the prey defense
strategy, highlighting the need to add context dependency to the existing theory.
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An electron microscopy investigation of spider coloration and vision

Avital Wagner, Tali Lemcoff, Noam Pinsk, Benjamin A. Palmer
Department of Chemistry, Ben-Gurion University of the Negev
Email: avitalwa@post.bgu.ac.il

Have you ever wondered what is the connection between the excretory product in spiders,
their coloration, and their night vision? Amazingly, guanine crystals are used by spiders for
these three functions! Guanine, a metabolite and best known as one of the DNA bases, forms
the most widespread biogenic molecular crystals. Its optical utility is derived from its extreme
in-plane refractive index (n = 1.83), which spiders utilize by preferential expression of the
highly reflective crystal face. While the chemical composition of the various crystals is
similar, the crystal morphology and their assembly are strikingly different. Spiders tune the
optical response from crystal assemblies by precisely controlling the size, shape, and
organization of the crystals. For example, stacks of thin crystals reflect light giving rise to a
silvery color, while bulky prismatic crystals scatter light resulting in white coloration. In this
talk we will share our electron microscopy investigation of many color and visual systems in

spiders and discuss the role of guanine crystals in biology.
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The multiple locomotion gaits of the mole cricket

Amir Avil, David Izhak 1, Amir Alon 2 and Ayali Amir 1,3* 1 School of Zoology, Tel Aviv
University, Tel Aviv, Israel; 2 Center for Molecular and Behavioral Neuroscience, Rutgers
University, NJ, USA; 3 Sagol School of Neuroscience, Tel Aviv University, Tel Aviv, Israel

aviamir@mail.tau.ac.il

The European mole cricket (Gryllotalpa gryllotalpa) is a subterranean nocturnal insect with
unique evolutionary adaptations. These include modified front fossorial legs, and well-
developed thrust-providing hind legs, well suited for tunnel dwelling. In their burrows, mole
crickets exhibit rapid and efficient forward, as well as backward locomotion. In this work, I
aim at characterizing the different patterns of mole cricket locomotion, and the dynamics and
sensory control of locomotion pattern selection. A laboratory colony of mole crickets will be
established. We will explore locomotion gait selection and transitions using video capturing
and of-line analysis in a custom-made experimental setup. The planned research will include
careful spatial and temporal characterization of all legs’ movements in the different forward
and backward locomotion patterns. Testing our ability to induce gait transitions through a
range of sensory stimuli, including visual, auditory, olfactory, and vibrational, we will further
characterize the sensory control of locomotion gait choice. Locomotion will be monitored
with a 60 frame per second (FPS) camera and data will be analyzed using ‘Deeplabcut’ (DLC),
machine learning software, and MATLAB. In some experiments, behavioral monitoring will
be complemented by electrophysiological recordings from leg muscles. Preliminary
observations suggest that mole crickets walk forward in a typical double-tripod gait. In
response to aversive stimuli, the insect demonstrates several (up to ten) cycles of a never-
before-reported backward bound gait, followed by a switch to a backward double-tripod gait
(different in its kinematics from forwarding locomotion). The back bound may have a
significant advantage, allowing the insect to move away from aversive stimuli as fast as
possible.

Link to the Poster
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Bioassay methods for optimizing Black Soldier fly ( Hermetia illucens) rearing at

industrial scale

Meytar Zabar, Yarden Dodi, Yoav Politi and Yuval Gilad
rFreezeM Cryogenics Ltd”, Nachshonim, Israel

Corresponding author: Meytar@freeze-em.com

The black soldier fly, Hermetia illucens, has the potential to upcycle a variety of organic waste
streams into high quality protein and oil for animal feed. Nutritional value of BSF larvae is
discussed, as well as the effect of biotic and abiotic factors on both larval body composition and

performance.

In order to make a true impact and replace existing components in animal feed, insects have to
be produced at an industrial scale, all year long, and in a stable manner. FreezeM is developing
novel technologies that will enable for the first-time to generate stocks of ready-to-use
suspended neonates and frozen eggs — a solution corresponding to the agriculture seed

production.

Our suspended neonates have a generalist ability to grow on various feedmix recipes,

independent on the feed that was used in the reproduction process.

In order to test the rearing performance of larvae on large number of recipes, we have designed
a bioassay system that simulates rearing on a small scale and provides insights on various feed
compositions or additives in a high throughput manner. This method enables a wide range of
applications such as: maximizing the size of the larvae, examining different food recipes,
growth of small-scale transgenic lines, screening of substances in various concentrations to
develop premium feed compositions and premixes, and determining the density of the larvae
and other abiotic conditions for optimal growth.

The insights gained from the bioassay were tested and validated at real rearing scenarios,
demonstrating correlation between the high throughput rearing conditions to industrial settings.



The contribution of the microbiome to development and detoxification of xenobiotics in
Drosophilalarvae associated with sour-rot disease in grapes

Tial Len-Sung!?, Vered Tzin!, Michael Ben-Y osef?

1French Associates Institute for Agriculture and Biotechnology of Drylands Sede boker
Campus, Ben-Gurion University of the Negev
2 Department of Entomology, Agricultural Research Organization, Gilat Research Center.

Sour rot is a disease affecting grape berries and characterized by rot, pulp liquification and
smell of vinegar (acetic acid). The disease develops through an interaction between grape
berries, yeast and acetic acid bacteria (AAB) and Drosophila flies. Infested grapes are often not
harvested or are removed during postharvest sorting because they are not suitable for fresh
consumption or risk producing wine with unacceptable levels of total and volatile acidity.
Previous studies have shown that sour rot does not occur in the absence of flies and their
associated yeast and bacteria. I study the interaction between Drosophila flies and their
microbiome in relation to fruit characteristics and the agricultural context. I hypothesize that
the microbiome has a significant impact on larval development by affecting nutrition and
possibly through detoxifying insecticides. By removing the maternal microbiome from the
eggs and comparing larval development between apo-symbiotic (microbe-free) and symbiotic
counterparts, I demonstrate that development is microbiome-dependent. I am currently
examining the detoxification potential of the microbiome during larval development -
specifically how the microbiome contributes to larval tolerance to plant defense compounds
and insecticides. I expect to find that the symbiont microbes will help the larva to overcome
nutritional deficiency in the grape berries and possibly detoxify xenobiotic compounds during
their development and that this host-microbe interactions may provide information useful for

Drosophila pest control in the vineyards.

Keywords: Sour rot, Drosophila melanogaster, microbiota, symbiosis, detoxification,
secondary metabolites, insecticides
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Comparative metabolic patterns in galls induced by different aphid-species on Pistacia

palaestina

Rachel Davidovich-Rikanati!; Einat Bar!; Shashank Saini!; Carolina Hoppen?; Karin Rand!?;
Joelle Muhlemann?; José Abramo Marchese?; Yoram Shotland®, Natalia Dudareva*; Moshe

Inbar?; Efraim Lewinsohn!*
Institute of Plant Sciences, Newe Ya’ar Research Center, Agricultural Research
Organization, The Volcani Center, Ramat Yishay, 30095, Israel.

2Department of Agronomy, Federal University of Technology - Parana, Pato Branco, 85503-
390, Brazil.

*Department of Evolutionary & Environmental Biology, University of Haifa, Mount Carmel,
Haifa, 31905, Israel.

‘Department of Biochemistry, Purdue University, West Lafayette, IN 47907-1165, USA.

SDepartment of Chemical Engineering, Shamoon College of Engineering, Beer Sheva, 84100,
Israel.

* Corresponding author: davidovi@agri.gov.il

Gall formation represents one of the most sophisticated ways by which insects manipulate
plant hosts for their own benefit. Galling insects gain accessible nutrition and protection from
abiotic and biotic factors. The Mediterranean tree Pistacia palaestinais a host for several aphid
species (tribe Fordini), each forming a morphologically distinct gall. We have previously
shown that galls accumulate high monoterpene levels as compared to non-colonized leaves
and possess enhanced metabolic ability to produce monoterpenes. To characterize dominant
biological processes and possible molecular and metabolic mechanisms involved in gall
chemical differentiation, we are investigating metabolic changes in the aphid galls formed by
different aphid species. Metabolomic and transcriptomic data of these tissues is being
compared to better understand the main plant biosynthetic pathways recruited during aphid
colonization and targeted to aphid’s defense. Untargeted metabolomic analyses of methanol
extracts by LC-MS and volatile metabolites using GC-MS revealed that each insect-specific
gall display different metabolite profiles as compared to uncolonized leaves. Our results show
high mono- and triterpene levels in galls, correlating with upregulation of both the plastidial
and cytosolic terpenoid pathways structural genes. Our results contribute to our understanding
of the molecular mechanisms behind the processes of gall chemospecialization.
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Detecting invasive species using citizen science: the case of Shivaphis celtiDas, 1918
(Aphididae: Calaphidinae: Shivaphidini)

Elizabeth Morgulis & Tomer Gueta
The Steinhardt Museum of Natural History, Tel Aviv University, Tel Aviv
absinthii@gmail.com

During a review of observations on the iNaturalist website on August 10t, 2022, the first
author discovered a photograph of an unusual-looking aphid, observed in Tel-Aviv in July of
the same year. The iNaturalist computer vision model identified the aphid as belonging to the
Panaphidina subtribe, enabling the first author to further identify it at the species level as
Shivaphis celti. This observation was made on the leaf of a bougainvillea plant, which is not a
host plant of this species. However, Tel Aviv has plenty of Celtis australis L. trees (a native
plant, widely used in gardening), a known host of S.ce/ti and many trees were found to be
infested by these aphids.

This aphid species was originally described from Pakistan, and is likely native to Oriental
Asia. Shivaphis celti was found in the USA in 1996, in Australia in 2013, and in South Africa,
in 2016; in all cases the aphid was apparently brought to these places from China, on young
Celltis trees.

Many Celtis trees in Tel Aviv are teeming with these lovely aphids, but somehow it went
unnoticed, until one specimen appeared on iNaturalist. The story presented here highlights the
collaborative value of scientists, taxonomic expertise, citizen science platforms, and Al It
illustrates the tangible potential of developing an early detection system that can trigger a fast

defense response against invasive species.



Will the real fenellus please stand up? Untangling the leathopper Neoaliturus tenellus
(Baker) species complex in Israel

Guy Sinaiko?!, Shai Meiri? and Christopher Dietrich?
1.2 School of Zoology, Tel Aviv University, Tel Aviv, Israel,
* Illinois Natural History Survey, Prairie Research Institute, University of Illinois, USA

ouysinaiko@mail.tau.ac.il

The last revision of hemipteran fauna of Israel took place in 1962 and several taxonomic
studies on the genus Neoaliturus Distant were done during the eighties. This leathopper genus
contains vectors of several plant diseases, such as beet curly top and citrus stubborn disease.
Nine species of Neoaliturus are known to reside in Israel, two of which are considered species
complexes, comprising an unknown number of species. Two of the nines species in Israel
belong to one of those complexes, the Neoaliturus tenellus (Baker) complex. The lack of
taxonomic nomenclature results in naming variants of uncertain taxonomic rank, that differ in
their highly species-specific male courtship signals, host preference and plant disease
transmission capabilities. Leathopper species designation is based on male genitalia, but in
Neoaliturus, high inter- and intra-population intergradation make it insufficient. I surveyed
Neoaliturus in Israel extensively, and combine morphological, molecular and acoustic datasets
to delineate species in this complex. The morphological analysis is based on geometric-
morphometric PCA plotting; the molecular analysis is based on NGS sequencing data
(Anchored-Hybrid Enrichment) of 398 orthologous, nuclear, protein-coding genes. I found that
six species of the V. fenellus complex are present in Israel. Two of them are new to science. A
second pair most probably represent known subspecies that should be elevated to full species
rank. The third pair represent known species.
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MNONN .ONXON NX TYND) HNIYID DIPNN DY NPNIPRD MYIITI NN PIND 1N DY Dy1T0HN

TN, DVPNMOPY MMNAPY Hydropsychidae Nt nT19N02 1W»D N3 9PNN INYDIY NPNNNNN
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D>PNNI DXNVPITIR-1AD 1T DXPIN NXAPA YNNWYND NDIDD DIN TIY,D1OINIWIN DN DY
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Ants, liquid brains and the emergence of cognition

Fonio, E. & Feinerman, O.
The department of Physics of Complex Systems, The Weizmann Institute of Science, Israel.

Ant colonies demonstrate the emergence of complex collective behaviors in many aspects of
their lives, making the notion of super organism well deserved. In addition, recent studies of
various information processing networks show that cognition could emerge also in complex
system where the basic architecture is not of the “classical” neuron-based network, like in
brains, where the basic components (i.e. neurons) are relatively static in space, and the
connectivity is relatively rigid for long durations. These different architectures, sometimes
referred as liquid brains, convey intriguing opportunities to discover novel mechanisms of
emergent cognition. Here we use cooperative ant behavior to demonstrate how such

collectives can solve non-trivial puzzles.



Low support for a ladder increase in social complexity in bees: Novel insights from a new

multidimensional data-driven approach

Ohad Peled, Gili Greenbaum, Guy Bloch
The Hebrew University of Jerusalem, Department of Ecology, Evolution, and Behavior
ohad.peled@mail.huji.ac.il

The diversity and richness of social insects make them an excellent model for comparative
studies on the evolution of social complexity. The current approach for exploring the
evolution of insects’ sociality is based on a qualitative and crude classification that suffers
from several limitations: (i) It assumes that social traits coevolve in synchrony. This
assumption may falsely imply that social evolution necessarily progresses along a single,
stepwise trajectory that can be deduced from comparing extant species. (ii) It pools together
species differing in social complexity into a single class. (iii) It limits our ability to test the
association between the level of sociality and quantitative molecular parameters. We
developed a data-driven, multidimensional approach and established a dataset of 77 species of
bees and 17 social traits. We used this database and various computational methods coupled
with comparative phylogenetic techniques to characterize levels of social complexity and infer
their deduced evolution. Our analyses identified four main social phenotypic spaces. The
clusters of bumblebees, honeybees, and stingless bees were clearly separated from the rest of
the lineages. Other non-corbiculate “eusocial” species showed a continuous gradient from
solitary to simple societies. Our social phenotypes do not overlap well with the commonly
used qualitative classification for the levels of sociality. A phylogenetic reconstruction
supports a major evolutionary transition in the ancestor of the honeybees, stingless bees, and
bumblebees. The evolution of other taxa was socially labile, suggesting that both increases and
decreases in the level of social complexity in these lineages do not reflect significant barriers
traversals. Macroevolutionary model fitting was consistent with four adaptive social
phenotypes and not with the widespread view that some species represent primitive steps on a
social ladder. Our novel quantitative data-driven approach can be applied to comparative
studies on social complexity in other lineages, from ants to primates.


mailto:ohad.peled@mail.huji.ac.il

High dietary omega-6:3 ratio decreases nursing activity and accelerates foraging onset

Danny Minahan, Maya Goren, and Sharoni Shafir
B. Triwaks Bee Research Center, Department of Entomology, Institute of Environmental
Sciences, Robert H. Smith Faculty of Agriculture, Food and Environment, The Hebrew
University of Jerusalem

dannyminahan@gmail.com

Honey bees are important pollinators in agricultural systems around the globe. Honey bees
demonstrate an age-based division of labor with the oldest workers leaving the colony to
forage for resources. Pollen is important for developing larvae and young workers as a source
of macronutrients, including essential fatty acids (EFAs). Omega 6 and omega 3 are two EFAs

found in variable abundance among pollen sources, and it seems that by collecting pollen from

diverse sources a honey bee colony maintains a balanced wé: 3 diet. In fact, honey bees which

consume an overabundance of omega 6 resulting in a high wé: 3 ratio (ratio = 5) have impaired
associative olfactory conditioning behavior, lower rates of brood rearing, and shortened

lifespan relative to bees fed a balanced wé: 3 ratio (ratio = 1). These findings suggest that

nursing and foraging behaviors may also be negatively affected by consuming a high wé: 3
ratio diet. To test this hypothesis, we compared the nursing and foraging behavior of workers
fed either a high or balanced wé: 3 ratio diet. Across two experiments, individual workers were
marked with uniquely identifiable barcodes when 1-day old and fed one of the two treatment
diets for 7-days. At 8-days old bees were released into a shared colony where either their
nursing or foraging behavior was video monitored. Visitation rates to larvae reared to pupation
were lower in nurses fed a high ratio diet compared to nurses fed a balanced diet. Furthermore,
bees fed a high ratio diet embarked on foraging flights earlier, and were last observed at a
younger age, than bees fed a balanced diet. These findings support the hypothesis that a high
wé: 3 ratio diet negatively affects colony tasks and dynamics. Notably, lower nursing

contributions and younger foraging onset would contribute to more rapid worker losses and

eventual colony collapse.
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The effect of hive facade and entrances on drifting in horizontal hives

Rya Seltzer, Inna Goldenberg, Paz Kahanov, Judy Nathanson
Yonatan Nathan, Itamar Lin, Shira Adler and Hallel Schreier
Beewise Technologies
hallel@beewise.ag

Drifting of bees between hives is often mentioned as a major factor in the spread of
diseases and parasites. Therefore, minimizing it should be a priority for any beekeeper.

In various scenarios, such as bee-houses and bee-trucks in eastern Europe, as well as
the automated Beehome system developed by Beewise Technlogies, hives are placed in
proximity to each other, potentially increasing the effect of bee drifting.

In this study, we examine how simple hive facade manipulation such as: color/shape
pattern of the wall and hive entrance; entrance partitions; and distance between entrances;
affects the drifting probability between adjacent hives. By quantifying the drifting effect,
we demonstrate that space between entrances prevents drifting almost completely, and that
colour has a much stronger effect than shapes on the bees orientation capabilities. In addition,
small partitions between the entrances contribute to reducing drifting.

To summarize, we show that by simple manipulation of the facade we can significantly
reduce drifting in horizontal hives which are horizontally placed closely together, and by
doing so reduce the spread of diseases and parasites between hives.



Rising heat: nest architecture facilitates thermoregulation in social wasps

Sofia Bouchebti!, Adi Domer!, Levona Bodner!, Eran Levin!
1School of Zoology, George S Wise Faculty of Life Sciences, Tel Aviv University, Tel Aviv
6997801, Isracl
sofia.bouchebti@gmail.com

Social insects employ a variety of active and passive mechanisms for nest thermoregulation.
Vespinae species (i.e., yellow jackets and hornets) exhibit a particular nest architecture by
building their nests with cells facing downward. We hypothesized that this particular
architecture constitutes a passive mechanism facilitating heat diffusion throughout the nest.
By using thermal imaging to characterize the heat diffusion throughout Oriental hornet nests
from different angular positions, we show that the heat diffusion along the vertical gradient of
nests is more important when the cell openings face downward than when facing sideways or
upward, demonstrating the efficiency of this specific architecture in increasing the nest
temperature. Among the social insects that build cells to raise their brood, we suggest that only
Vespinae species have evolved to construct their nests with this particular architecture because

they do not store food in them.

Keywords: Nest architecture, social insects, thermoregulation, Vespa orientalis, Vespidae
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Presence of Mermessus fradeorum (Araneae: Linyphiidae) in Israel and their
endosymbiotic bacteria

Virginija Mackevicius?, Efrat Gavish-Regev?, Jennifer White? and Yuval Gottlieb!
1Koret School of Veterinary Medicine, The Robert H Smith Faculty of Agriculture, Food and
Environment, The Hebrew University of Jerusalem.

2 The National Natural History Collections, The Hebrew University of Jerusalem, Edmond J.
Safra Campus, Givat Ram, Jerusalem 9190401, Israel.

? Department of Entomology, The University of Kentucky, USA.

Email: virginij.mackevicius@mail.huji.ac.il

Mermessus fradeorum (Berland, 1932), a cosmopolitan spider of North America, was
introduced into the Azores, Cyprus, South Africa, Saudi Arabia, China, and New Zealand.
Although invasive, it is a predator in an agricultural setting that could be used as a natural
enemy in biocontrol programs. Two Mermessus species were previously documented
morphologically from Israel as M. fradeorum and M. denticulatus. We sequenced the Israeli
spiders’ mitochondrial COI gene and conducted a preliminary phylogenetic tree. The
phylogenetic analysis indicates a close relationship between specimens of M. fradeorum from
Kentucky, USA, and some Mermessus specimens found in Israel, thus supporting the presence
of M. fradeorum in Israel.

Mermessus fradeorum from the USA are naturally co-infected with five strains of bacterial
endosymbiont from three bacterial genera —Rickettsiella, Rickettsia, and three strains of
Wolbachia. The emergent phenotype of symbiotic consortium is bacterially induced
feminization, where Rickettsia is necessary but not sufficient solely for feminization,
Rickettsiellainduced cytoplasmic incompatibility, and Wolbachia strains have currently
unknown phenotype. We used diagnostic PCR to test M. fradeorum from Israel for these
bacterial endosymbionts and found that they are infected by Rickettsiaand Wolbachia. Our
findings confirm the presence of M. fradeorum in Israel and await further studies to reveal the
endosymbiont phenotype in the Israeli population to be wisely used for biocontrol.
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Biodiversity and ecology of spider species in Evolution Canyon II, Upper Galilee, Israel:
preliminary results from 2019-2021 research

Meir Finkel!, Amit Ben-Asher!, Gur Shmula!, I[gor Armiach?, Zeana Ganem? and Efrat
Gavish-Regev?.
! Tefen High School Biodiversity Research Project. Kfar Vradim 2514700, Israel.
2 The National Natural History Collections, Edmond J. Safra Campus, Givat Ram, The

Hebrew University of Jerusalem, Jerusalem 9190401, Israel;

Email: finkel2010@gmail.com

Local microgeographic sites subdivided by sharp ecological contrasts are important platform
for measuring biodiversity patterns and inferring habitat preferences of arthropods. Here we
report results from 24 months (Sep. 2019 — Aug. 2021) continues pitfall trapping collection in
“Evolution Canyon” II (EC II) microsite, Lower Nahal Keziv, Western Upper Galilee, Israel.
This site has contrasting semi-arid garrigue and batha south facing slope (SFS) and forest
covered more humid north facing slope (NFS), separated by a narrow valley bottom. Analysis
of ~1500 spider specimens collected from 70 pitfall traps, and on the background of detailed
plant and insect collection, we present new understandings concerning habitat preferences of
families, genera and species of the Mediterranean region. Examples from the family
Theraphosidae are the genus Chaefopelma Ausserer, 1871 that demonstrates preference of NFS
and the genus Ischnocolus Ausserer, 1871 that demonstrates preference of the SFS; in the
Zodariidae family, the species Pax cf. islamita (Simon, 1873) demonstrates preference of NFS
while the genus Lachesana Strand, 1932, demonstrates preference of SFS. In the family
Gnaphosidae, the Israeli endemic species Zelotes meronensis Levy, 1998 was found mainly in
the SFS, while the Mediterranean species Zelotes balcanicus Deltshev, 2006 was found mainly
in the cooler and more humid valley bottom. The research not only enables better
understanding of spider biodiversity and ecology, but is also a reference for future research,
aimed at testing species dynamics due to climate change and other factors.
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D) MONMNN NP OXTI0IN NN DN NITIDTN MYXNNI DIPNTN MIVN PNTIVIO NPYIDN Y9N
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Effect of yeast supplementation on growth parameters and metabolomics of black
soldier fly larvae, Hermetia illucens
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Opatovskyt2*
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Science, Faculty of Sciences and Technology, Tel-Hai College, Upper Galilee, Israel; 3
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An enhancement of black soldier fly’s (BSF), Hermetia illucens L. (Diptera: Stratiomyidae)
with nutraceutical metabolites is a crucial step to utilize BSF larvae as a food and feed. As the
BSF larvae found in natural habitats that composed of decaying organic matter and thrive with
yeast species, we hypothesis that metabolic interactions between BSF larvae and yeast are
feasible and can affect the nutritional composition of the BSF larvae. In the present study, 5t
instar larva of BSF were fed with the yeasts: Candida spp. (Cs), that is common in the BSFL
environment and Saccharomyces cerevisiae (Sc), as a control yeast species. The effect of the
fungi on the larvae growth was tested and un-targeted metabolomics analysis was employed to
analyze the up and down regulated metabolites and their impact on related pathways. The
feeding treatment with Cs significantly increased the larval body weight compared to Sc and
Water treatments. The metabolic pathway analysis represents that the significantly
upregulated metabolites in Cs treatment were: tyrosine, tryptophan, purine, vitamin Bé
metabolism and ubiquinone and other terpenoid-quinone biosynthesis pathways. In the Sc
treatment, tryptophan, histidine, arginine and proline metabolism, pantothenate and CoA
biosynthesis pathways were increased. The significantly down regulated metabolites in both
Cs and Sc treatments were: arginine biosynthesis, alanine, aspartate, and glutamate
metabolism pathways.. However, further study is required on molecular level to understand
the yeast metabolites interaction with host. The overall result of this study concludes that
supply of yeast contributes to altered metabolic pathway in the BSF larvae and enhanced
larval body weight with improved nutrients like amino acid and increased amount of protein
biosynthesis. This feeding strategy has future hope to use the BSF larvae as nutraceutical
animal feed.
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Growing pains — transforming from R&D site to an industrial BSF breeding hub

Yoav Politi

nFreezem Cryogenics Ltd”, Kibutz Nachshonim, Israel

yoav(@freeze-em.com

The black soldier fly (BSF), Hermetia illucens, is the immerging star in the industrial insect
world, due to it’s potential to upcycle a variety of organic waste streams into high quality
protein and oil for animal feed. Nutritional value of BSF larvae is discussed, as well as the

effect of biotic and abiotic factors on both larval body composition and performance.

But there are several challenges which must be resolved first - Insects have to be produced at
an industrial scale, all year long, and in a stable manner, to make a true impact and replace
existing components in animal feed. FreezeM, a spin off from the Weizmann institute and
located in Kibutz Nachshonim, is developing novel technologies that enables for the first-time
to generate stocks of ready-to-use suspended neonates and frozen eggs — a solution
corresponding to the agriculture seed production. These two technologies were validated

independently, both domestically and abroad and is ready for commercial phase.

Nowadays we focus on adjustments required to jump from a small R&D center to a large,
automatic, and first of its kind, breeding hub of black soldier fly which will provide ready to
use 1t instar BSF neonates to end users who will focus on rearing and processing only, by that
lower barriers to enter the market, provide stability and eventually position insects as a true
alternative for the global protein demand.
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A newly described RNA virus confers resistance to parasitoid eggs from encapsulation
by their mealybug host

Yehuda Izraelit2, Gal Wodowsky!2, David Lepetit?
Shimon Steinberg?, Julien Varaldi?, Elad Chiel® and Einat Zchori-Fein?

! Department of Evolution and Environmental Biology, University of Haifa, Israel,
?Department of Entomology, ARO Newe Ya’ar Research Center, Israel, Université Lyon 1,
CNRS, Laboratoire de Biométrie et Biologie Evolutive UMR 5558, Villeurbanne, France,
¢BioBee Sde Eliyahu Ltd, Israel, * Department of Biology and Environment, University of
Haifa-Oranim, Israel
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While DNA viruses are known to engage tight symbiotic relationships with parasitoid wasps,
the roll of RNA viruses in the biology of those insects remains largely unknown. Recently we
described the virome of the parasitoid Anagyrus viadimiri (Hymenoptera: Encyrtidae), an
important natural enemy of mealybug pests, by sequencing extracted viral nucleic acids. Three
new viruses were found, one of which is a double-stranded RNA virus from the family
Reoviridae, composed of ten genomic segments, varying in length from 1.5-4.2 Kbp. One open
reading frame was detected on each segment, but only two of the predicted proteins have a
known function. Phylogenetic analysis placed this virus together with other insect-associated
viruses in the genus /dnoreovirus. While the Reovirus was present in all 40 mass-reared
specimens tested, its’ prevalence in field-collected A. viadimiri was only ~12%. Full vertical
transfer was recorded via the mothers but not via the fathers, and electron microscopy
validated the presence of this virus in the ovaries of female wasps. Enabling Reovirus-infected
and noninfected female wasps to share mealybugs for oviposition, revealed that the Reovirus
can be horizontally transmitted between wasp larvae developing together inside the same
mealybug host. This transmission mode enabled the establishment of a new wasp line by
introducing the Reovirus into the virus-free line. Comparing fitness parameters between the
newly infected wasp line with the virus-free line, revealed no substantial differences in
longevity of females, developmental time, sex ratio and total fecundity. However, measuring
the amount of parasitoid eggs that the mealybugs managed to encapsulate effectively (e.g.
immune response of the mealybug eliminated the development of the parasitoid egg), showed
that eggs of virus-carrying wasps undergo significantly less encapsulation. Our findings
emphasize the lack of knowledge on the hidden microbiome component of RNA viruses, and
offer application solutions to improve biological control of mealybugs.
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Natural parasitoid wasp community in integrated pest management for stored grain

Animesha Rath+2, Avichai Harush!, Elazar Quinn?, Anatoly Trostanetsky?, Aviv Rapaport?,
Moshe Kostyukovsky? and Daphna Gottlieb?*

!Ministry of Agriculture and Rural Development-The Extension Service, Israel
2Department of Food Science, Institute of Postharvest and Food Science, The Volcani Center,
ARO, Israel
+Presenting author: rath.animeshaé85@gmail.com

Contamination of stored grain with insects is a major concern of the grain industry. Phosphine
is currently the standard fumigant used for controlling stored product insect pests. However,
many species and populations of stored product insects are showing resistance to this fumigant
and customers are concerned about the pesticide residues. Therefore, alternative methods of
effective pest control are needed in order to reduce the use of phosphine. Parasitoid wasps are
well-known biological control agents for arthropod pests in agricultural and forest ecosystems.
The stored food product environment is generally also favourable for the parasitoid wasps of
the insect pests that infest those food products. Nevertheless, most studies suggest that
biological control can reduce pest populations sufficiently only when combined with
additional pest-management tools. Combining biological control with chemical insecticide is
challenging in integrated pest management (IPM). The main aim of the current study was to
estimate the natural occurring parasitoids community before and after phosphine treatment in
grain storages. The results of the current study indicated the prevalence of common parasitoid
in semi-arid and Mediterranean site suggesting the wide range of application. The current
study illuminates that despite the immediate effect of the phosphine on the parasitoid
community, over time, the community can recover. Undoubtedly, a lot of research,
particularly of the nature of parasitoid wasps’ recovery in grain-storage facilities, is still
required. This will reduce chemical use and implement biological control as a successful and
important component of stored-product [IPM.
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MTIN YN DIRPIND 27 NON 1 XN Cryptophlebia leucotreta (nny) NXYTHRN MAND Wy

NN NY9vn Trichogrammatoidea cryptophlebiae TORPIIANT NIV NYINN .TPMIVTN NPIIAND
NI2TN NIVNY DNV 4290 XIND NINIY NYIND .TPNDPAN INIATN INPA NI NAVNI WyN ONd2
NIV NYINN MONN MDD TONNI .XINI NMODDINNY NPRI NNSN 2021 Y9121, MONYP ONO»2
IO NPION OVTA NN KOV Lobesia botrana, SyoWRn vy YW DY¥>1 D) NTIYNA NNINNA ND9VN
SV NOVLNN NNMNM MNDPAN NTNIY NN IPNNN NIVN .NYINN NN YTN YONPN OINPTN
NNON) MM NYOVNN SVNPNI (Native) FYAV MIPN : DIXRPTND NV P HTINN DY WITL ,NYISN
MNNANT TN DY WAV KD ORPTNN PR .AYIND D7) DY NIYT 191 INK ,)IYRIN NYIVNN 0P
INNNNY DININNT I901 DY KD DI, 078722 INNANNY MIMN2N MYINN DN TUN DY ,NYIND

DY¥2 11 INX NTTIA NN DPOND DRN MYINN NOVONN DY NYAVN KD NN NO) .OMNWN DIRPTNONN
MIOW DPVYNRN WY OXID RNV NTTIA DX MYIN ITHY INY INNOND H’/NY I . NNX NN
DR NP MOVTH 1PN HINY IXT INNINNY NIYIN DN ORPTNN NI NTTIA NYIN NNNANND
,DORPTIN MY P2 NYOVNN NNMINNA DIPNAII DIDTIN INSNDI IO D .DIDUNN WY 1812 INNINNY
D2 ,)I02Y .0X¥2 12 DX0NY TN NN IDNNM IRPTNND NINY I¥D NN TN NMIYIX NP TWUND
PN IRPTNIN ODDI 1IN D1DUNN WY 79 DY 1177NY Y82 NDOVNY NP NTYN NRNN) NN
YTNNORPTNN-D90 IWPN NN PNIDY PYWNRNT W NNT DY PONPRD IRPTINN N9 DY 97N (native)
TV VYN SV DONDPIAN NI2THN DNOXIVIA NN DIDWUNRN WYY NYIND P2 (new association)
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Color polymorphism in Anemone coronaria
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Keasar®.

1Department of Evolutionary and Environmental Biology, University of Haifa, 2School of
Plant Sciences & Food Security, Tel Aviv University, *Department of Behavioral Physiology
& Sociobiology, University of Wiirzburg, “Department of Biology & Environment, University
of Haifa — Oranim.

labintzlil@gmail.com

Flower color polymorphism within and among plant populations is uncommon and may result
from multiple selective forces, which favor different color morphs at different times and
places. Anemone coronariais a geophyte showing a geographic flower color pattern along
Israel. Polymorphic populations of red, purple, pink and white flowers grow in the
Mediterranean region, while flower color in the arid region is monomorphic red. As
pollinators often act as selection agents on flower color, we asked whether the composition of
insect visitors to A. coronaria and their color preferences vary in time and space.

We recorded the flowering phenology dynamics of color morphs along Israel’s rainfall
gradient, and performed field experiments of insect visits to color-polymorphic flower arrays.
The onset of blooming correlated with rainfall, regardless of color-morph, resulting in delayed
flowering in arid sites compared to Mediterranean ones. In polymorphic populations,
blooming of red flowers preceded non-red morphs. The main visitors in the flower array
experiments were bees, beetles and flies. Bees visited purple flowers more often than other
colors. Their activity peaked at the beginning of flowering season in the north, synchronized
with the flowering of purple flowers. Beetles were mostly common in the south, presenting
peak activity during mid- and late season, whereas flies did not show a clear activity pattern in
time and space. Both beetles and flies visited white flowers most often. These results indicate
that pollinator visitations to different color morphs of A. coronaria flowers vary along the
climatic gradient and throughout the season, suggesting a possible mechanism that contributes
to the plant’s color polymorphism. Yet, our findings do not explain why arid populations are
red-only. We will explore additional potential selective mechanisms in forthcoming

experiments.
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aN992 DPPNHN MNDPIAN NN NNMDN DPRIPN DINVLYA MNP NIITN NPAND ONIY NPOON
N NN IMPY IRINIVINT JTNIND YNV DMYY MINXIPNI NN N DY NNION MIXT INRIPNN
NIIYNY 55 D) NN HY NN NNIY DMIPNNN DXOYN 1979 DY N DMWY DIININ) DXIMINA
NI2TN NPARN YMPY NPION HNIXIVII N DT IPNNA .TPNDPA NITN NPARD YMIPY NPION
,INDPNA NN ) DY NN NPND DTN DY DOINNA ,INRIYID MNDN-DO7 NN OO

SV NN MIXTY OMINNN O1IPIYN DPNADN DHNVYNN NN GONI .O1YIV DIIN) DIPXANN
N DY DOIANNA O NN NN OO TN N0 NTYPNHN MaxEnt n351N2 nwnnvn AN 030
DTN DX NN NIDNNN .TPANNN YNINA DMNID DINWN DY) DNMNIN DININ YW presence-only
MMIYI 1995 1T IPNN2 NPISNN NN .OXPTIN DIPNN NIAY NN NLWI DYTIN NI DY NNIRNNN
INAYNN-NNN NP0 NWINY (L. politum -y Lasioglossum malachurum) 92 5127 >0 N DY
DOXIM YN D) IRV DDIN MM *ToN Tinn (Hymenoptera: Braconidae) Aphidiinae
PAND YNV NPIONRD IHIMYNVNI NN MDY HNIWI DMNDN-D> D¥NINI DPNYPN DINLYA
NMINNIN .N2220 MIMINND) OPPIOPNR DX TTNH PN DD IPNNA DMNIIADN ONINWNIN .NONDPL NIATM
DPD90N MYINN DY NXIONN OXT PAD OINATN N DY NXIANN MIXT P2 OO TN DY MTYN IPNNN
MINT 920N NIPOY NNIIN NRKNI DIMOPN DNINWNY ,1INIY N2X201 MINANI 1A 10 DY I
MINT 9201 AN N2 NN ININ YPIPN ND) NOVY HOVIDIVY TIVL ,DNATN M0 DY NINND
DYNINN NN INND DIVANND DN NXIAN NVNY DD ,DI1DPDY .NPD90N MYINN DY NXIOND
DIVY oY, TINIPN NOIWN YMIY NPADNRI NNAN Y3 DY YAWND DMANN DMIIINN DINA0N
PNIPR-TIN MX20Y MNON YPWNN Y0 NNINY
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Phenotypic differentiation in floral traits between populations of Eruca sativain Israel

suggests novel adaptations in areas dominated by a specialist herbivore

Ben Perez 2, Sharoni Shafir?, Oz Barazani!

1. Institute of Plant Sciences, Department of Vegetable and Field Crops, Agricultural Research
Organization

2. Department of Entomology, Institute of Environmental Sciences, Robert H. Smith Faculty
of Agriculture, Food and Environment, the Hebrew University of Jerusalem
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In this study we investigate ecotypic differentiation in two populations of Eruca sativa
(Brassicaceae) in Israel from desert and Mediterranean habitats. Plants of the two populations
differ in floral attraction traits, with dominance of yellow and cream petals in the
Mediterranean and desert populations, respectively. An entomological survey in these regions
showed that the specialist moth Plutella xylostella was twice as prevalent in the desert habitat,
where generalist pollinators are less abundant. In addition, foraging experiments with honey
bees (Apis mellifera), the major generalist pollinator in the Mediterranean habitats,
demonstrated a clear preference for yellow flowers of the Mediterranean plants than to cream
flowers of the desert plants. We therefore hypothesize that P. xylostella might serve as an
important pollinator in the desert habitat, which resulted in selective pressure for novel floral
traits in that region. Choice assays with P. xylostella showed that adult moths are more
attracted to the flower morph of the desert habitat. In addition, headspace analysis showed
differences in volatile emission between flowers of the two ecotypes, with unique insect-
attracting compounds associated with the attraction of nocturnal pollinators in the desert
plants. Overall, our results support the hypothesis that in the desert habitat, plants have
evolved floral traits as an adaptation to P. xylostella.
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NNAT .ININND NNI2IWN NP2 NDYTY MDD MYWN Dy YD) NN (Persea americana) Y1i)1aN
NPXADN XY WATH NAT D29 DIPN2,09IN .1 DY) DY O1O901 PYANND NUHNYN NPAYNN WATH
DYa 92 INNINID AT DX DN NN NPANM I TPIAND DY MIINT DNONIVID WINdND
MH2N DNIAD) YTPIAN YV DITHIN SN2 NHIN T NTIAYA . D¥PXANNID NI NPVPIVN
DYV NYIINA YXIA IPNNT ITPIAR NPIANND DNNIIN DNOXIVI N1NIAD PYNRI 2DV 0N DPIND
L0290 12T YON Y92 NTPIAND NN NNPN TNNY ,TIN NYAWY 21501 9INN NWIND INNIA
21v2 ,y0UN2 52NN NINND SYAVN NVLYN - DIINND DIT) PN NYVITYA PIX T MNIN) DN DINNY
JTPIAND YNI92 DN MNP NPANN YN QDN . (DIWNN DXIVN 50) YO PRIV ,YONN
,(Diptera: Syrphidae) 9072123 ,92 571127 ,W27 Y NAT )N IRYDIY NPIIIND NPTIPINN MXIAPN
DX INYY

YTPIAND YOOI DYTHN YN P2 NP NMY YARYNIY DIPN 1IP0I DPMYHYNI DODTIN INSND)I
2 OXPINN NN 257N IMYNYN ITIN RN YO POIVI DIV P KD TR ,NNNNY MYV INDIDD
NN 72127 NNAYNNI IPOYA , 00 DXV TPV NAINN YVNA NIANN ;INADD YO
P 920 O NAT NXNNY HYIVN NV ITPIAN YNI9 IPOXA KIY 7202 T TN VY ,(Syrphidae)
TIIND 1NN 1DDN DINT92 DNYNPXA MPTN DOYVLNI GNIN 12123 MNDN .NPVIPNITN NXIAPN
,D2IN .DINNN) NNYIY TIND NNMN YR ,NNX TITIPAN NXIAPY INDP DX INY .MM NNMPN
.9N91 2133 HYN N1 YONI DMNPIYO DN NI NI YTPIARD YNI192 DNYY DINPIYAN MY
NN ITPIAN YN JNYY DIXNPIAN MDY TUN ,WIAT I NAT DY MONNN MM 1A DOYLVNN D33
MDA TIND NPTINY,N202 NINNN NN DY YOY DOPWI MY NYINNA TIND NWIN

MNMIYN )T 9N 72127 TINAY,052)123 DN ITPIAND DMVINNITN DN MIPAN ,01DY
VY 399 .M NPDIVIIN 12 DINMPNI 1IN YTPIAND YVNI DININD DINXRNIN DN YD DININ DNOY
DNYY NMAIN DNPXAN MPTN DNMINMIY ITPIARD DIIOWN NPIARD YNNIV PIDY HNOXIVID DN
MDY MIND YATN YNAT DN DNINTA NPANNN XMW MDD DINY NMWY NN NO’NNA
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Plant-insect interactions: linking herbivory and pollinators as selection agents in

populations of Eruca sativa

Meray Kadee!?, Oz Barazani! & Sharoni Shafir?

Institute of Plant Sciences, Israel Plant Gene Bank, Agricultural Research Organization,
Rishon LeZion, Israel, 2B. Triwaks Bee Research Center, Department of Entomology, Institute
of Environmental Sciences, The Hebrew University of Jerusalem, Faculty of Agriculture,
Food, and Environment, Rehovot, Israel

meray.kadee@mail.huji.ac.il

In Israel, plants of arugula (Eruca sativa) exhibit clear ecotypic differentiation in floral
attraction traits: petal color that ranges from the yellow, being dominant in the Mediterranean
habitat, to the cream being dominant in the desert habitat. Floral diversity is greater in the
Mediterranean habitat than the desert habitat, and honey bees (Apis mellifera) are the main
pollinator in the Mediterranean habitat. Diamondback moths (Plutella xylostella) are more
prevalent in the desert habitat than in the Mediterranean habitat. Whereas adult moths are
pollinators, the larvae are specialist herbivores on E. sativa. Pollination and herbivory are
traditionally studied in isolation from each other, in this study we consider both processes,
with the aim of testing whether the yellow ecotype would have an advantage in the
Mediterranean habitat. Previous research confirmed that naive honey bees are initially more
attracted to the yellow flower morph than to the cream one. However, in this study, we found
that the yellow ecotype produces lower quantities of nectar, and at lower total dissolved solids
concentrations, than the cream one. Furthermore, when bees could forage on the plants (and
experience the associated rewards), they shifted to equal visitation between the two ecotypes.
Intriguingly, inducing the plant’s defense system (with methyl jasmonate) reduced nectar
volume and concentration in the cream morph while increasing it in the yellow morph.
Overall, our results suggest trade-offs between floral advertisement, reward, and secondary
metabolites production, mediated by herbivory and affecting pollination. To study the
outcome of competition between the two morphs in the Mediterranean habitat, we conducted a
two seasons semi-field experiment in which the evolutionary process was mediated by honey
bee pollination. Our study helps better understand interactions involved in the evolution of

diversity in Eruca sativapopulations.
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P79 110 MND-15N DYONN YT HY NVOYI NPNVID NPNDIPNR MO DIV NPT
PYNY NN, NPV DYPYN NIV PIAD IR NPYNRDT P YON WP DPP DMWY M0 OONIAIPMN
YMIVRVN PN PRYY DMYY DMN DYAY TI5 NPITY MNP D301 DN DY OMDWYN DY
TPNNN DT RYIIL IPNNT 217 NININKD DOV DVIDYWI  NNT DY .NPIATHI DOVII0N MNNI
PPN NX IPNNN TPIND PINND NNIVHY NMVINIRN NN DN NMNIX .OMVPI-N OMNINI
M0 NPPD DNXN) NIV MDA DXVIMIVN NPIIPT MDA DMY)I PPN HY MDD
M2202 TIND OY¥19) (macro-arthropods) DY) D»9X7 P19 .PVIINNN NNONN VIV NPPN
ToM1n2 0) DYDY DMIRWIN D212 YDINY MYMNN 119N DY D27 DN NYDID N NN .AMIvaY
NN DXPIAYNI XNNY W DY MITY MMNI DI1TIYNI DIINN DX DIPN . MNIN YA MNPN
DYVINIVNI MIYYIN NN, DXPINM Y NV NI MINNN,MPPNNY YHN DIVINIVN
TID DMWY DM OPINY TN NIRNIND .NLYN N HYNPY DOWPN DIDPRN ININND MTTAN)

M2>202 MAXNN NN PIONND IWI YITH ADNY NYYY N DIVINIVN YN D9INDY MMXDHIPN

SV NN MDY .V NTITIN YPIPN TURD DIVINION DOVNP DTN DINNY T¥I NMHVIAY
NY2NDY MI2THN MMMV-1IPIIN DX MIYD NMMVY DLW M9 DX YPIP DRNIN O1D)I P19
DY) OPINY . OIPNN PNNY MIINON NN PN DARWND NOYT YNNY T ,YPIpn nvonn

NN 127D NPANINN DOVIIVNN MIZINN K 1PIN MNP ¥PDNN DY NYIVYNA DI N2 MWYN
DOV NPIANT NMDNA NN NPNYD OMDIIN YD1 NN DINN VN DITIPOINY DIPPON
PIvaY maava
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V8PN-N9Y Birulatus israelensis Y1950 ©Y912)-29pY 12V AWpN HY 111N NNV 19N
.Messor ebeninus nMHWHYnN

12)9-¥52) NION 7T ,ZM0AN NIT MO 123 Pray DI

,09 DY) ,XI90 7 THINTR DIVNP , 0301712 M2V NOVIDIDIINRN INDINDN DNYWAOYN GOIN?
ORI 9190401 DOV
NVYDINND ,JHI2DID ITIVION WY DONN OYTND N1DNDN, NN SN, MNIPRY NpvNnn?
ORI 19190401 DX D NYI) ,NIV0 M THNTR DINIP , 000w MI2YN
INIY DM, TNDIPRY NNOKD NOYDYT NNMINY IR Y2PY IPNY NTavHnn?
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TNRND YT 19T IRIY NYAIN 17 ,7IDINPNRN ,INK DIINNIND 0IN) P2 OV WP
VTPN O9NI-2IPY I TIN AIPYN INK SN 0NN NNIPIN NX TIIWD NIN-5Y MTAPNI

DNNYN PIPN-NDNIY MDA N MY PRV OINRSNY | (Birulatus israelensis Lourengo, 2002)

IN DTN XD ODIYN DNV 29PY 12 NOLPIAID DION NIIWN .(Messor ebeninus Santschi, 1927)
S¥ 0NN NN NN DN NIPN TN PIONN YOMNY TUNIA Y1 MWD NIYNR NND 151 .92ya NP
Y TN 2PY

DDM-2IPY VNP NDNI PP DXAIPYN MITYON IN MNDN DY DMNNI NIDN PPN NTY IpDa
-TP2ONIND NOAND 2IPYN NN .OMPON TIND TINDA N NNNYN PXPN-NINI 2P P N8N YTIN
2T 12,9012 .ANNYN PIPN-NDN) DY ,INY NANIN,NNXIAN TIN DIDNDN DDPRI 1T

2y AN DOWAVNN N2X20 NNYN DY THNDNA 2IPYN NINNDIND OPIVAND MMPHNN NN NN
WNT PIVY DOV DIATPYNY NRKN ,NTIYNI NYIND MDY MYNNN .ONDN DHIT) N2 INNON

NTY N0 NMYNNNI,NDIAY 2290 TWPI MIVANR DY 13INHY NN ,DINNK G0 M0 TWURND TN 0D0)
ANPW PN DX2IPYI IWRN DI DXPN DXAIPY 2975 NPDONN TN 1IN DIDMNY 1), AN
ORI TUNRND MY 19012 1PNN IPNNNY DX2IPY 2955 NPDDNN MIND 1))N DIN) NN DY
MO ,29PYN DY NNMNNN MIONND NN INND MY TWIN ,NTYUN ND .NIMNAD MWD 1Pnm IpNNNY
,0°92)Y ©X1IPY 12 DD WP DY DOVDN NYND NYRIN KIN 1T IPNN 090N MNOPIN NN JNND
29PYN DY NPTIN NPNIINM MNKNN NNY T8O
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-1IN MOIYN DMINPN,DMRIPNN DXNVYN TIND) P2 DYV (DHNI) DIIRYN SVMIPY TN
NPADR YT LY OPNROPNY DNMIN TXY ,INDPIN PN NNV DI IR, NN NPNINIPN
MONPDN DIONM DN T DY ¥aAP)I DMYIVN DIINIA NIINN 2597 DIPHNN PN .NIIWN SMPY
INMD NNINNN TIT .2NID2 DMININ NP IO D1INTND DNNYNI ,DMMPN DNNYN DXY9ION ,NINY
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DNNWNN DN NN NORY ONINN TPNNA .02 DIV DY I12YN0 DNIXMNN DINIP YT HY D2INNN
PYION ,0ON Y3V OV DIYPTIN DININN D791 NN DY DIWAVWNN DMIANINM DPDIPNN

S DY DINID) DN NIY NNIT NYIZ DMYIVN DMININ HY NPON MDWNN DRM , DINPIY)
DN 261 NYON , 7NN NI NPV TINDIPR-TNIN NN DY HONYY NN NYNIT ION MNP
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92YNN NI T DY THNN NPND NYY DX PTIN DININN DIPNN P2 MY DTN .0IXINN DI PO
DMINON DY NPONN MWNN D NREN ,ONA ONIPNN DPIIVNN DMYIVN DMINON P2 DN DY
DYPTIM OXXIAN DN NIV NPRMOPLN MXAPN YIDY NIY NMT NNMN NYIN TIN2 DMYIVN
DIX19) D) Y MYIYTH IPNNN NIRKIN T NI NIN DMYIL OMIND 190N , 00X .)NOPL Y32
21112321 Y NY AIPNN2 NYNN MONMNN HAPY MDIN TWUR OIN HY NPTIND MNP 0N DX
ININ2 DY DOVINYN DY MDYN MIND IWINNIN DI NN TPNWIN NYIIN DYV DXNVLY NNDOY
NYIP D NPDIN MOLINN NYAPS Y935 WYY N1DN NI NIIWNN NPNYPD NPONT DNMIM
DPNNPR-TDIN NN DPYIV DINLY NDOYD NIDYTY OITD
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TPNNNN NN NOVY NAY LAY MNP NIOY — PNV DN MITI HY DIANN ININ T — "IN VDY
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,D°02 DXNNONN ONPYNY WK ,(Chironomus) DIV DD YT THNI PTRN DIWIAIYN PN
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Estimating Spiders’ Size: Spider Experts versus People with High Fear of Spiders

Yahel Dror Ben-Baruch?, Noga Cohen?2
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Self-relevant stimuli may lead to perceptual biases. For example, people who are afraid of
spiders overestimate the size of spiders compared to people who are not afraid of spiders.
However, it is yet unclear whether people with expertise on spiders (spider experts) will show a
similar bias in size estimation of spiders. People with high fear of spiders (n=37), low fear of
spiders (n=20) and spider experts (n=51) were asked to rate the size of spiders, wasps and
butterflies shown in pictures. Results show that while people with high fear of spiders rated the
spiders’ size as larger than the size of wasps and butterflies, the spider experts estimated the size
of spiders as larger than the size of wasps, but smaller than that of butterflies. These findings

suggest that both self-relevancy and expertise influence size estimation.



