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Pheromonal and hormonal mediation of social conflicts

YN DNN2N
Abraham Hefetz,
School of Zoology, Faculty of Life Sciences. Tel Aviv University and Faculty of
Marine Sciences, Ruppin Academic Center

hefetz@tauex.tau.ac.il

The hallmark of social insects is reproductive division of labor, whereby one or a few
individuals reproduce (queen) while all other member of the colony are sterile.
Notwithstanding, workers are not irreversibly sterile and can lay unfertilized, male
destined, eggs. Combined with the relatedness asymmetry in the Hymenoptera
societies paved the ground for social conflict, mostly over male production. The “tug
of war” between queens and workers is generally resolved via pheromonal
communication. The most notable are the queen pheromones that either coercively
repress ovary activation in the perceiver or act as a signal redirecting worker
phenotypic plasticity towards sterility. Despite the fact that in theory queen
pheromones should be widespread in social insects, only a handful have been
identified. | will discuss the postulated feature of queen pheromone, using the
honeybee queen pheromone as a model system.

Reproduction in insects, as in other higher organisms, is hormonally controlled. The
high reproductive skew in social insects resulted in an interesting shift. For example,
generally in insects the pleiotropic juvenile hormone (JH) act as a developmental
regulator in the larvae and as a gonadotropic hormone in the adult. In bumblebees
and to a certain extent in social wasps, these functions were conserved. However, in
more advanced social species, e.g., the honeybee, the function of the hormone switch
to become a regulator of task allocation, and in fact an inhibitor of reproduction.
Likewise, vitellgenin, normally the yolk protein, have shifted to act as regulator in the
sterile worker honeybee.

Social behavior thus is affected by both pheromones and hormones that may act in

concert or in antagonism depending on the species and social context.
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NN2NN NX 1772 9011AI1 1Y{?72 DIVY DA'NXR 7Y NT7 D0 0WRIA 7Y 77NN 20NN DR D'THUN
D'PT"N NN2YN7 0PI INK WI9'NA ,N71I0N7 NTINXN Y72l DY DR N0dNN QY72 NPT NN
N70NN 17NN2 0'¥N 72V 1TV NI0I7AN WIS q¥pn 779 7V D'YRAxXNn 17w 0O'R¥NNn .NDIR
7N DDITA NY'PAN INKRT 1T 0MAIY DN IWRD DRYRYND T 7Y 0'D0XKIY D'PT'NT7 2IWN 1aRND
D'V'¥NI N2IRN NI7I0N QY WIDINN ¥7N 7¢ 12070 7V MIWRYYT? DN XL 10D .Yn 119
.2 NNNONNN N'PT'NN NNANN 7V Y'own7 715 210700 T¥D
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DTYN XX D'V NIANINN 7V A7'72 NTNIDXN DIINN DySwWAn

ik xR 2una na M
21X N 69877801 ,2'ax YN NuroNIX ,NAINIT? 190N N1’
nny1 43107 ,nNIM9n NV'0NAIIRD ,0"NNI YAV 'VTN? Np7nnn 2

kerenlevy@mail.tau.ac.il

n'nnn 770 Tax Pn areimdi (Artificial Light at Night - ALAN) 0722 n'mipxn nnikn
v NIUN NR7UNN DX NTTNN DT XWIR7 DTN NN2an .n7Ta nd7In n'ai7a nyosin
NINNN O YIN — IR 7W N'Yaon NIMITNnN nyasn .0"*nn 72y 2 an 72y ALAN 7 fs'wn
.0"N '7y2 NIANINNA 0Y7'7W DY11'WA NRVANN ,DMTIANIRD 7Y "MNAUYNT NN 71'0 0'01 NN
TIN D'RXINI 2N NIRNYT DDYNI DY D'PAN .00 7710 DN 292 (AN 1ITyin 178 o'y
Yipn 7y naam noMoni ,n'7'7n qUna NN Nopnn NIY'WNN NN VNN NRXIND DNIN
N9'WNN NYSWN NX 1IN X .5 [uX -2 NITTNI NMIXNN NINXIVY D' ,NIKNN '91A7 NNNN
nwiw nuwn .Gryllus bimaculatus ,nTun XX 2770 pann 7w 0772 nMpK T NNIkNYe
q'¥1 1IXA 719'0,(V7NM YwIN 721 01 AR 40 lux ,LD12:12) nipa 719'0 1770w nnikn mown
7w A1¥X NIANINN L(0'7*72 5 lux-1 oir ik 40 lux ,LA512:12) ALAN-21 719101 (40 lux ,LL24:0)
MIXN NN 2 TAURY STIVY 'OO0IPKR KN JINA NI9'Y NINN' WNN Jwn2a nL07PIn 0N 0NoT
7Y |I'¥ND NN 0INNMIN AYINT MIXI¥D NIANINN (YNl (AT ITYIN 019 73 1Ay . [1I9Np'Nal
nniwn .(Kruskal-wallis, p<0.05) o'719'0n NwI?w 2 NAIW X¥Nl D'"NAR'Y D'OINNMN
,LA512:12 -1 ,LL24:0) nnxn 0'719'0n mwn npnam N 011 (LD12:12) naipaaa
[12'02 MIIKN MVYN T'RPON NX D'WWRN 178 o'xxnn .(Brown Forsythe test, p<0.05
NIX NMIYNI DIXIXN NI7'WO 72V ny'own S lux 7w N7 NNIRN 17'90XW 0'RINI DN NIANINN

.DN7Y 2IXIXD NRNINN
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D'PIX NN'Y ninwa Trabutina spp. "UXRN NIrnng 7 071Kl oralia o'oaa

2970 Ny 200N 009X 2% a
NI7'an NNITR NXVIN D101 YA0D NIYY ,0RIX NI'Y Yyao nMiny '’
[1'¥7 [IWUXRY 9770 TN NAI7InI0aRY? npnnin?

belevi2008@gmail.com

715N N7 78w 00N N7R 0, Trabutina al0nn YUX NIfNNg 1'n v Tnnn gnnn
.D'PIX NI'Y NNIMYA YX¥INN NIFOI7IIRN INK 27VYNN .0YIN 77011 XD [N'MIF0I7IIR 7Y YT N
nIY NixApn Tamarix 79X 1M D772 ,NMN 0" 7w 2ynN [1I9¥N 19107 DDV, Ninva
LJIMNNPEN M Y 79 0RPTION NHO DX 1102 17NN2 .N11790 7w K'win NNann 7270 Dnnn
1NATIY NMINwA ‘Nl 7UXN ' DX 1NN 0T X7 T serpentina -1 Tr. mannipara
NIX IT 072 DA [INQ7 122 NTAYNI DNTANM 7UX 'Yy 7w 02N 7y YUK nI'nnp 17Ta,9002
NT'N DX DA 1MIYN .YV 7 OI7DKN OI9TI N'MAIvn  [NI7'WON INXK 1127V .0'RPTION NI
NINY 27 NNIYN .0'DW DA 21T 'MAY D17 0'RIX DY NNmMyA 0'NY 27 "1 DaIvaY
1Y .0'NDY D"YA0 DAYIRD ' DITPRNN YN NIFNNRD 1M Y DR D170 DPINN 17 02
UK 1191y 7V NIXAIM 7URN NIFNNP .NIWA DNIT AWI7WI 0 TNyN1EDMIN 1T 0N NIFNNgn 1'n
UKD NI'NNPZ NMINYA 0'N70 7IT'20 'N2a .(D'X1IYA) DNAIAN YY 270 7V D109 INYN] K7 ,0M1N
NTANY 7UXN 1M an . '017N07 bYNd NNTYI [N WA 7172 1A ,NNRA NID'OXI NIYAwN
T. v Tival ,7Ux nrrnne 99 AN nnnan nio'oxa 0aIkn n'n 1. amplexicaulis ,nTwa
T. '"na Tr. mannipara 7w n>in1 Nio'oxal Tr. serpentina 7w niniaa NiNd 021X nilotica
.Tr. serpentina 7w TINN Nd>IN1 NI9'OXI Tr. mannipara 7w N1 NI9'OX NNOXN] palaestina
'y 'n (Encyrtidae) Anagyrus alonn Nyax I'n NIFNARNA 1727NNY D'YALN DANNRD |2
7v NN nio'ox DA nnwM A, frabutinae y?7 wn 'n n7ann |01l ,0M"Mp'vn 0Y7'90N0
Scymnus -1 Pharoscymnus varius ,0m 1wn (Coccinellidae) nionio nrumn
1 nwiw 75 .(Drosophilidae) Cacoxenus perspicax qaion a1atn w1 flagellisiphonatus
NISOINN D711 7W DY D' 7URND 7Y 21Tan N7 X711 7UXN Nirnnp'? 01'9'¥90 D1'K 0'9110N
ZUNRD NI'NNAR D NIT'YN AENAN 7¢ NRRonn .0'N'DYN DMI17AN DN NIFNRPN 78 waTh 70 DX
D'N70 71720 'M22 MWD 2N 0NYY NRwawN1 7UR 1 7Y 7Ima nno 2y nimtpnn nngnin
IN NIDI9Y NIAWIN] D'Y'9IM  DI'AN Y LI'MOAI Y'72 O™MP'Y NYOIN "2 1wl .ninwn v
71T'2 "M 0'R7TAI9N NV DAY [DN'1 TRA N10{7 DNYOI7DIN D™MIWAI' 7172 ' .0 TTIA D'V9D
LD'RPTAON DXV ['WT7 N'RI1 NYIAD INTA K7 NI'NNARN 7Y NIDIOY NI'OI7JIX DA TN 722m n7X
NYI9NN NIININ N2 DN NIFOITIIN DI'A NMMIYAYN NNNN UKD NI'NNEz7 ' 0'n'n X
MA%7 191NN warnl ,0'711 W'yl ,001Y 0N MY waT 70 NOMIY WAy .narmn waT o
NI'NNPN 'RYI UKD 'YV DN NINNONNA NI7N 1'R WATN 70 7w IMIR¥NN 7URN 70 21man
D"N777N0 7172 'M22 D2 DNDIM 7'I0 0'9IVN M NYITY TWKRD L0910 D'7INYT 07911 DUINN
SRvn
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7NYR D'YRDYI DAY NIYIAD 7Y D171 0MAI7I'TIOXR D'VAN
N7

,0"2NN 'XI91 ™D ,NI7VINA VTN 'R NN
no'N ,|IMDLVN L0199 W'Y NRIDTT NV7IPON

[21,0'777'"M'D ,NIDINNN N7Y7N W DN 'RIDT YIV' NN 701V NI7YINA YT '¥IXRN 7NN
no'wn 12y Nio 1600-5n1w T .00 X 0''N 7211 0D'NNYXY? N9'WN A7y NIV 7w Dp7na
.0"7'v1 0N *7va1 0'NNXY

NAT 0'YA5IN AN .0pRY NIXPY7 yana nimo 200-> ni7apnn niv T DRy NIXpy
NINS .NX¥'PYN TR 71N D'N'W71 MIpn AR — 7271 0'NIEn 0'IN'0d NRVANNI NP NNINN
DT D' NNIMN PN YR IR NI NN DT Danon 0'7a10 nowaoinn 10% -n
AN

Lejurus nx'7y 2py 0'MI1 W I NI DONIN DT Dmn 7Y 2main nan
,MNIVINKD DAXYYN DN 7w 7209w 1'D N'oo'on NN [11aan .quinquestriatus
,ANPN ,NYTN ,0PY 101N ,'MIZN QXD 07712 0'MIV9N'ONI DN'ON .N'VNON'OI9NI N'UNON'ON
771> ,m"2% N9 0IU9INN D'YR DMpN .0TA YNT71 91T 0YI'WIE NNONN QXN YN
PIYI NIRY NP¥2 1O TV 270 MY NI7'w5a nyiadl nd7In Nivasn ,0Tn YN71 7oITa D''Y
NY90 DTN NNIND NAYT 'S 7V ,y7n 719'07 nT'NT ,nim 719'0 NR'va 1'0 71900 army

,Leiurus quinquestriatus 72> 'TIVC DNRI-'VIR DM 90N .DIIYA DMANA
o7y a0 (SCORPIFAV®, Immunoglobulin F(ab’)2 fragments of equine origin)
.01N1)

.N77 NONIN NAYTA DN L0'YRDY NYAS? vana nimo 50-80-> nitapnn mv T :n'wrdy
DN 190N .NYIADN IN'07 DXNNA N1 719'0N1 ,WDYN DX NINT? N1 X7 DN 2N
.Latrodectus species 7 'RT1I IN'T 1IY1 DN2 DN ITYIN NINNKRD DY
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Aedes -11""OXN 0MA'VN VIN' "T' 7Y NIXSINA NI7AN NNAYA NYAINI NNATH 11V

Lixwn albopictus

2p1%w IR 2 ann L, 'mn? MR
.N210N NANY TIWNN ,NNATAI 0T 92K 2 .01a01 yavn Niva ,n'naaon nmna '’

itaylachmi@npa.oraq.il

100-n TNXd> YTamN o 7'vo win' nn ,Aedes (Stegomyia) albopictus '1"OxN 0MA'0N YIN!
NNIX 0N 0p'vn 2man ' 2002 niwa 7xawa n2ann 071y 0'vinan 0'w?719n 0D'nn
,0' NY (1221 YR TINY 0'N2 DY NRIDY LD 'MNyn 1IN 0'YINHD 70T 0NN D'YIND
7W NIYIAIN'AN NXISNN NN N20N NANT Twnn 7w apyn .0"KAX ['R7Y 'MNal NIPnwna
N7aNN NIY NNIX 910 TV ,|IN1"A1 [AY 22 DIYRYT7 78w k¥na Kin 2002 miwa D nkm winn
2N2 XXM WIN'D D XD N0vnn DD .0t 55 2 n7ann 2008 maw qio Ty ,0niv DIwr 7 1
.(M17'x 72an1 MM N LT WA vYNY) TRV NIMpEnn NMYIN
N72p [N NI9'RYN NIV'WN DN NIDRY NIV'WT NIZ7N 1MORN 0MA'LN WIN' 11017 NIV'WN
NI7700 WIN'D 11017 NI7IY9 YIXKA [0 DN'YD NI0'YN .DRIYA NIFTA2 01019 'y 1'vnn yT'n
'M11 wIn'n *7n7 1101 ,(human landing) DX [I'N'9 IX NITID7N NIYXAXA DDA D'YIN' 1101
"TZIN NNN9N NI71D 1"OXN 0MA'0N WIN' NNQTN7 NIV'Y 2700 NITID7N NAXNI DMIYOIX 71T'A
D'M'RNN DM'YON] DNA D'YIN' NNATHE D''RNNA 71T "N 0707 NNATH L,0'WIN' NNAT
.N20N NIANY Twnn "'y DNYIRNI
27YN 9'A1 110" IYN7 NNITA "OXRN 0NA'LN YIN' 'T' 72U 0M2AYINND 0'9'A1 110 YN NIX W'
NXN1 DN 001D O'NVYI NNYN 7Y NP2 110 70XN 0MNA'0N 7w 110" 'WIZN P 017N
NPZ'T L, TN NNTR DA ann M 20 7 yn 9w 2aynd YT AT WInd L.yasnn py
XY 0'9'210 NNAYNYT7 DIY [12'0N 'A¥N] NAIAN AT YAl .0y
NIYXNNA 1'OXN 0MA'VN YIN' NI'OI7DIX NNNON7 NINAM NI'IYAN 12 2¥N 07 Axn X
.DNIXA DN 12 DN 722 Ny'In NI7Iwsl 1101 YIX ,DAYINN NIYTIN NX72YN
JI'019 NNXNAI MY NVYWA D'YIN' NNQTN XKW DN A¥NY N'0o*AI7 NidwN
70T 7W NMITR DT INRT? NI71IYO yixa 90 oy 7'inn yanw n7in ot A
NN20N VIX .n7INN X¥N1 2 Timn 220 'm 100 7w o112 oM o'win' o'wine
DTN DAYINN DY
OI'TA NMITX DM D'YIN'I D'YIN' *2NT NNATNI UN'KT? NIZIVD :N'nign ARI7NN .2
DITRA DAYINN 797 NN20N YA .n7Inn k¥Nn 12 Tpmn 2'20 'n 300 v
Y¥27 W' 900 W Nipn nNavn W N IR DN 2 W12 a¥N NMIgn DIXNonNn LT
D'DINON DNITRA 771D) N9 NNITR NNATA D'ATIPN DAXNA NIFNINY 901
(T4
7v D'ax¥n yint n2aon N1an7 Tiwnn a1 oy TN NN 17310 1210 719100 20T win'va
.DTX7 1"OXN 0MA'VUN YIN'M NNAIWYN NIZNN NIXI9ND
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?N1X19Nn"7 N1D02 1IX DX :D'NAIMI D'"ipgn D'ON'INAX

nwY7 "N
MIvN 7N X' 0N W'Y IRIDIN TN NI'DNV NI7NNIDY'ON NIXIDY (1NN

2N 7N NU'0NAMIN ,NKRIDY NVT7IPON

AT ,0'WIN' T2V 1Y L0720 N9 101 YT 7V DNAvInD 00N NXIAP 11N D'ON'IININ
N1 127 NNIYN AYTRIN X7 NIAY DAY W NMYYR NRMON [1Ian DML NI 70
N'"7UN DY ,NNNNKD DIYN D'YNAND . NIYAYA QWN X7 11280 NIRMA 7Y DI'RNITED'OMN'IDIRY
ninn 7¢ 7y NIMXI5NN Y'oInT 17NN ,NITA A D'YOIRN 190N NY7R'NIDOINN
N78 D'ON'M qpEwIN [12'0NI NRIZNNN 0NIY 237 NO'DNN 'N'W7 17210 UK L NIMRIINIR
NNM5 DIN N7NN NNIIAN L0170 2yn NNTR 7¢ N7'W9 NNayn W' yaINd IR NIRNAY
DYIAN 71NN 2127 DIN §'21 DX 07710 YIXA 0'9011 0D'ATIX O'0N'IAX .NAI7IN'Y NV DY
.0'719 AXd DY NYOSY NINT N7NN7 0Na%? 717vn 012T1'0 921 NI DMWY XD DIN 17NN
NAIMN NNTE N7NN DNA7 01790 DAY DNTRI IR KN ,NAT D'0N'IN DMDIN D71y
DAIYN NINNSNNA NYRA97 D'N'YY7I DIN DN NP'T,D719 NP'7T1 DIN DA N2RIRT'Y 0N .AYR
NYI9 DNA7 0717V NIvAe My IRWI 0'0Y79XINI D'YIN' 'V NRWIN NAXD' NN NNTR D'ON'IN
yin ©m Niwy7 N1 nn ?yaRa 078N 0'0N'IN TR NIXI9NN 7¢ |12'0 W' DR .NWR NAI7NN

0D YN
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2"INn D'xamMI NN ApaTNA XY 0TNDAT DNNTTNA O'TR™M "IN

1721' N ' nLoIP
NI'SNL NI7NNYT 217 (1PN ,NN21P7M DP'0A1 NA7NPEMY? nPnnn ,NA710'TI97 NT'NN
.0"7UN1 0D 'Y NOTN 7Y NNV NU'0N2MINA NRIDTZ NV7IPON ,NIMIN'TI

kostasm@ekmd.huiji.ac.il

AWK ,Diptera nnTon ot Y (nm=A) nin% ™y or'n w21 0TX 12 79 NIY1IN NN 0'TR'M
Nn7'on ,N'7'90 K70 NaPIN L7990 T2 NN NINN Nmpani NIYISnn DAIT NN AT? NiNg?
NIN7WUINN Y NI NINYALNNN IR DTRN 9122 0'NND IX 0'YX 1IN NINTD DX IX DY DX
YN 19071 NWA' D202 07aNN7 NN 7Y 'KRPTI9N DR NATIY N'WHWN NN A7wal
ikl

D' X DXIY 12D DMIAIX 0NN N2 NI7TA 770 0T, NN 0'TR'MY? NN WX NNy
0'TX'M7 NINIIAN NINZN 17'R1 .91a0 NIWA9N1 07Nl D'NINS D'Yy91 DA 71TA7 N7t A
NINNOD'N DX 'UNN7 NI 7y DI'n DMz JIM2 72Im7 DN nire'oo [N nnndnn

-1 Lucilia 2100 DT *T' 7V 11721 AWK NINTM O'TX'M "N 190N ITYINI 19X NNINNKN DYA
D1IY D'7IN 'N1] D'00IAN D'WINI DMIND O'WXYS *7¥1 ,n0' '‘PNNN 071N 78X ,Sarcophaga
7¥ DMjmM DA DWIT QRN NO9N 7701 0'YXD 7W O'TR'™M 7w DMjm NKIN D INd ,N1TAN 'anNa
Oestrus -1 Wohlfahrtia magnifica n'aiatn *T' 7y 11021 TUX N'NIdN 0'TX'AN D'72100 071N
7¥ D'™M9> DNITRN NTNY D'7"0N 7¥X NNOXIYW N'YAIN NMIYN N7NNN XN 0'TR'M .0VIS
n'7"un 6,867 JINn 1999-2014 n1awn |2 N'2'VPOO0NLY NTIAYA .N'DNVN NPINARI NPIOX
O'TN'M NN''N NPINXKNA NTNYW 17X 78X MNIFA YI9IN DIAN .0'TXR'A DY 1NAIX (6.3%) 90 n'7xw!
DYIAN NPNIOXN NTN WX 070N 7% 17'81 ,Dermatobia hominis 21t T 7y nnw Ny

.Cordylobia anthropophaga n'n "jp'vn
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ANNN WY1 ANt NI9SNA WY Ta1d o'n'van BT o17'ya 'p1n ' T1aN

2hayt A 3T o nex ;2o nta | Tnaa 7y, 'yainoto a0
NHNX IMTERN 1775103 5)MIa |2 Nu'oNa1IN 2 ;1'90 N'MTERN n77nn!

mondacalily@gmail.com

1w on Apomyelois ceratoniae annn wyi Thaumatotibia leucotreta nnimin NI9SNN Wy
LD'RPTAO [1An7  NI7Anonl NIANNNAIE NRYIN D'YYN Y NIFOIZIIN .O'RPZTAS 11 NNON '{7'Tn
D'TYI'MN ,0"'91NVAIOI |INM ,'VUNAI D'0TI9] N"NYN NTOI7DINA N7V 7V NIIT NIINNKRN DYWA
1'1 -D'TNAI DI 02NN DN D'YYN M Y L TRYN 'WONd DXYNN 2ANNN WY .XIX'Y
712'Nn 770 N1I9NY NNANN NY2ANN ,TRWN 'NUY §7'N2 121 217N QY .XIX"7 D TYIMnN NN'S
N75WiN NNQTN DY NATNN KIX'? DTYITMN D'0TI9I D'WUNI ANNN WY1 N"Ny NN . .NIX'Y
w2 NI 01T N'YAN DN DIFMNIRY 752 NN NNQTR NN Wiyl NMIvnyn nnnoni
20N 't 7wd n"nyn 2y nmonn

,0''T o'pn-70ip , BT - Bacillus thuringiensis '71'n 7w n2'n-nn 100-> oIt n%71va
BT p1'nn 7 01 02'n-nNY7 .7Nn DNNNY DAY TAK 17070 1270 NINS7 Dinn TNX 7011
DUNKIDOION  NITON NIXPN '2'TAl D'WIN' 70170 IXXNY DI TYE 2NN NNATN 7R'NYI0I9
J'YI9NNI

DN7Y 09X '7IXI D'YTN D17V DMIXMY 090N 0P T'N AT MNMTA N [V W AT VTN Y 7Y
o'wTn BT 271 2w Uit 1% 178 D'WYy 1M Y 7w NY7RNEmn nNaTRn DX 157 nnona
1axna omtpn 0Mom X7 BT a1 450 qimn 300 11021 D X7 .nnaTan NIz Nk Now'y
[TN 7W 1T D770 NN2TA NI7'Y' 0'RINN D'WTN DT "YW 1INAIXK 1D TY . [1M12 |2 NU'0NANIN Y
.BTK (Kurstaki) mnonn
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NnIMLVS 21l Phloeosinus spp wiNan 7w n9™n NI'wI9'N |2 NIMMYOX NI'YFIRIVI'N

o'xwn onw Geosmithia aionn

"nmo 100 31712 My 3NR NIkn 2210019 007X ,27TIn npay L, 'Vineet Mashrham
[1'¥7 IWRY 9270 10 2naiinivar? np7nnni, 'ornny niznn npnnn 12
WY IR D,V NINNAY A e gaxs

vinitmeshramtiet@agmail.com

NTI'AN'0 AW NIV NIMUVD DY NN NIXPRIVI'R (Scolytinae) N9 nrrwiv'n MY
U' RPN YYD 7Y O1I7OKRN 170NN 0 'TY7 NINA NIANR D'NY7 DYRIPZVIRD .NIMAINDI
DY D'INK D2'1 0977 N'YID'N 7Y D'I0N |' DY N'9'Y90 N'¥XR'¥ION] O'RX¥NIY NIMUD 1N
D'NjPTAID D'V 2102 D'NNONNN N7XD NI YV M INIX DX D'0'7OXNN D'TNX NI'WI9'N 'Y
NI'wIoN ' W7 one't ,Geosmithia A10nn NIMV 1M 112N D' TPANNA DX AT IPNAY .0NX
Cupressus 'ixn win1 Xy NX D'0'Oxnn P. bicolor -1 Phloeosinus armatus no"p
' 7w DNT 0Man 1ITTa M0 nimosn v orrTan 270 > 78w sempervirens
AW DY W ITRN L NI'YIDINN T 7Y 1072IKW WINAN 'xya NiManni L7"n nrvionn
NWI7y niy¥nxa 0T T1ann 72 7w mna DNA 7w (Arbitrarily primed PCR) n'xajpx nnaan
DUNIPN D'TTAN NWY NIXAp wwy? orm1ann nx nana (CAGs, GACACs, AGGs) n'7nn
-1 4, B-tubulin ,ITS) n1a hwi?w niv¥nxa Multilocus sequence n'7ax NAY nXIR On
,Geosmithia 1102 D1IY DM DA'YN D'TTANNY Nan IT ar7ax .(elongation factor
Geosmithia 1 11 1T 2"No .0'T"TAaNN 7¢ D"AI7197MN DI"OXNA DA 1DNN1 D'RYNANN
170N 1708w D191V NIZ'NNANL ,NIM7a0n ,0'Y7NTA NN 1T, NIFYIDNN 9ia 7V 17annY
'YV D'0'DITIND DA IKXN1 NIMVON 1N Nnd .0Man 7w (Maturation feeding) nnaan marn
DY DMITRA WNIAN 'YV INPZ72W NIMUSN 1) 112N NAYIoN NRIY AN7aNn .0'RNA win
D'AIN9 D'IN2N .NK 722 NI'YID'NN 11' Y ' NIMV9N ' 112N 077N 10 R7 X 78w
DNXY D'7'NYUN 7V DA PN INKRYIEL,NTAYN] DYNIY 1 YN wiNd 7Y 7wy yop 7y 1vxia
[AIN9 NN DN TAKR 77 X ,NTAYNA YTA 'O 0'MAIMND) INNONN 17 T2 DT TANN 70 .nnnna
,amylase ,cellulose n>) om'TIX 7w "MW DMX'N NN DT TANN .NANN 1IXY Yyn 7y
[1An DX D2 N7X D'TTAN NI'YID'NN W NaTan 7V 707 Diwyw (pectinase -1 protease
NIRXIN NI'YID'NN N'OI7DIX7 DRDWIND D™7VID DAY PN' ,0MVOKI 071D ,01'AXK 1P'VA D'9'T)
NnI'wion 1 v oy Geosmithia 1 |2 NA'X' NDNXK ,NADNIN NYPZRIVIN 7V NIYAXYN Ij7NNN
NI'YI9'NN 7¢ Ny'aoN DNTI'07 DN ,NIND7 OP7NY 120 .'I¥AN WINANI WNan 7¢ n9'77n

.N7X 0¥y
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Euwallacea fornicatus n'Tinanxn N'wio'n "'y NINYIA NI'VI'AN'ON NIMUON DX

N7 D'M'RNINN AR D'97NIN DRPTAION ' NNV |1 WO DX NIATMON

2jno "vo ,Akif Eskalen® ,Shannon C. Lynch® ,22%m |71a ,'ai00n9 027x ™71 npay
WX 1271 10,2 Dawy Nl oinny 7w naimst apnnnn Tnnizmioax? npnnn 12
(1'%
3Department of Plant Pathology and Microbiology, University of California, Riverside, CA

zmendel@volcani.agri.gov.il

2009 2 7w nnwrY? nn'ann [Scolytinae] Euwallacea fornicatus n'tnanxn n'wion
N'YI9'NN 7Y 'ya0N NXISNN NITRA .NPMOX DNTA DA NINNKRYE NDI9Y7P2 AN NN NMYI
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D'2NIX-N9'N NV'ONANIXK ,NAN0I NA7IMY AINN

Amit.semiatizky@agmail.com

DY DIY' .D'PONE DTN 2 D'0IFAN'0 DY 1IN NXI A'XIZIAN 7W NIDY DAY 1700
D{7N2 .12'0LVYIPO 'OIX '72V] DY DAY, TNWY Nan 2y At AT 0N TN PANN DN
NNNY? 7NN NN'WI NIX NNSYN DTIAN'0N DXN 127 ["yn ,NIIMY NTIFN'o DIIDNN ,N7XD
D'1YN D"VIMAN'ON D'PT'NN NYSYN NX [INQ7 X' DT 7NN NNUN .NNI0AMAIR NI'RY
.Spalangia endius n*7'o0n nyxn NN'wd 7y , 1A% TNX 701 TN, Wolbachia-iRickettsia
NIMI9 ,0"NN IR ,J217 NXan NINNSNN |WN 7Y D'0I'AN'oN NYSYN NX 'MpT D X7
NXRIIYNL 702mM 91K JNX D' TA72 DXPN IRYIY NI 79 NINNSNNN (YN 0T 'oN'l
NNXN X7 72X ,(D'0aran'o X977 , TN DrLIAN'ON W ,TAY7 N'DAYIN NIAYIND XYW NI7Y
NX NIXYIIN (NI2j72 DAI DNDT DA) NIYIXD "N IR D27 NINNONN (W 7V Nznam nyswn
16 7w 1012 .N'VO'VLO NIZNAM K77 IR ,NIAYINN IXYN INIF JNOR DD TN 0'0AI'AN'ON Y
22 IX OY) NDA71 KW DT N2 NIRTINN 722w 1IR¥YN NIAYINN YR |2 DNRIAN NIR'DN
NLIN 191N DANTN ON'l PNAIN [DIXQ NNID D'RYNYN 190N ,NA711 KW NI'R NAINT (DY
Cytoplasmic ) nmt7910'x nm'xn 'X7 DA A0 2'0N7 N1 KON .DYDT NAI0Y
DA 'K ,NIRT NIV 070 27N .DIYIXD NUoI172182 bwonn D *vi (incompatibility - Cl
,NA{722 K71 10T TN D'RXNI D'PTYNN W UKD .02 "y D12 Cl-0 IR vam 1'R1IT ny9Iny
N7 XYW 1DTAW Ny ,q01n2 .27 a0 p1n oy Cl-n anrr naop n*7750 0'RYXYN NINd
X DTN UKD Clawrn AN niop o'R¥x¥N NiNd X Cl o"pnn Ty DD NIRYN Dl
D YIT O N7 XD D'0IMAN'ON |2 NYPZRIVI'RND D PN .D'0AIMAN'oN K77 Naanl nDAN
DMWY LINXY DTAIXRDE NAI7PANN 1191 'M72 270 DN D"'720 'PN9 N2 DY D'VAIAN'O
NT 7NN .0'TTYN TAX DY NP NIQ'0N WK D190 pY' 0N'Y71 D'00YKRIVIN DN D'ON'N
DN NP DRD N K7 TV R ,DVIND A7 D¥ENIn 02100 | Y713 'oN' DAY D KON
NYIXD NN'WOY 'Y DINA
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2018 p'wTn D'x¥NN - 710 "2IATA 2N

[WIIR "7 ,7AR ' Q1IN0 'NL,OR'T T 'AN 2 'R LP00ITIV0 7 TRPY 'O
NINNAN TIYUN ,0'7¢N' NIFTIN NITAYN ,N1AI7INI0IRYT? NTaynn
Fouad.Akad@moh.gov.il

NTIYNN 7Y NIy 0'TRINY'7] NRIZNNN 7W NNNON NNIVAY N'M7UNnn NI7'YSN N1aona
(Diptera; '2inn At NxI9SNY? DNIYEN D'OAYNA NRPOIY NINNAN TN NAI7INI0IXKY
(Kinetoplastida; nmw'?  ova on%w nivan Psychodidae; Phlebotomus)
N1ANY TIYNN Oy qIN'YAa y¥ann nTwa 7In 2T 11va . Trypanosomatidae; Leishmania)
NI7IY9 7¢ NYyOSwNN DX 1Yn71 D'PATIM 710 12117 N9'wNN [1D'0 DX 1117 NNVNa NaNoN
NN NNLVNY NTAYAN NATI 1P'Va D'YXANA 710 '21IAT7 0'901 DY TIV! D0 .NNRIYNNN
.0y IX 0N 71N *aIAT 7Y YT DN2 DTN

DNKX 840-2 niTd7n 1567 niyyxnxa 1vox1w 0'019 231,000 ->2 n%9'0 nTaynn 2018 mwa
N7 100 NI 374 -n DR 2663 -2 n'mwt? It nmRIpm niptTa oyl 0
't TS -0 yopn nnaan 'y y¥ann ,7iInn 27 NPl NIXK N2 2'90 7w nindn
?7na1 High Resolution Melting curve (HRM) naninn nmipy DAT NIy¥nXa nwyl 7'o0n
NI¥XNM 66% .nnxx 123 -2 n7apnn PCR -2 n'9'¥90 N12an .qi¥M NIY¥NNd 0 DNpnmnn
nuxxnm 28%-1 .L. infantum 1.6% ,L. major 'mnn 4% L. tropica '"ann I'n nrarnn
yipe 0 N2 ninTi 0wn i It arxim .HRM-n 9% 'an nx yiapt na an X7 nirarnn
.0"pnnn 99% -2 HRM "y 7'90n |'n nX

nNx nxnp nixnp v vt  HRM-a nroik X7w nminn 172pnnw n'oxIn 7w nraxa
N?'11a .97% 9w T nnn oy L. fropica "% Oni nanp nanfnoL,0MITR N7yn TN
L. 7w vk "arrm nnoavn? .2015-n 7In 2t nnaTa ANt gy K¥XN1 N'VRPO0N0N
NINT DN72YN L,YIRNN N'INY'Y? 7'00n 0'Ox¥17 VIRMIIN Q¥ ARIYAL NN90N N0 .fropica
NNI'NY NMYN DXAPD .0ITX N7uNn 273 ¥ NIy yan TTaY 0Ny 290 qyi? axm
Ta' ,yaxnn L. infantum *'o0n 172pnnw 0'9X7 NNT ANUN NMNN NHXRD 7701 22.7%
D'nT D'9¥0 Ik¥N1 GenBank-n 7m nxnwna .0'o'oa nyvaax 7w tandem repeats noom
Jmn P, sergenti 'ann 710 a1atnil TA7'RNI 70N ,N'O1IFNINA 012701 DX 12N NIKNAITM
.L. infantum 7w nayn% 7w oniopl? nrawn X7w 71N At ' Rn P. papatasi -ni
D'RXNNN D'T'RYNY NANKR71 71N 21AT2 2'Myn ' 7Y 191K IT'9Y ONMNI NRXINA
JYOINQ O'TR'INY'7] NXRIZNNN 7W NAI7MTOXRN 1191 D'WTNN
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Dactylopius opuntiae na'Rnnn NMAXXD 7W NAI71MA DNATAI DPTIA ,NIVYONAN
xvun

771N Nj'AXI21I0VND 027X
[I'X7 IUKRY 2770 O NAI7II0IRYG np'7nnn
protasov@volcani.agri.gov.il

(Hemiptera: Coccoidea; Dactylopiidae) Dactylopius opuntiae n1'Rnann NMAXNN
' 7V NNNSNN NMAXKN [N N1 Th w7 2013 2 7220 y¥xnka kw2 niwr1? nn'aann
no'2oxn NN TN wn O. ficus-indica mxnin 1axn .(Cactaceae) Opuntia spp. 12y
NLVYSNN NMAYNN .D'WA'NNAI D'0VINNA NIDOX¥] D'07IINA NN 'N'WI ,NN'ONI NIYIN NN
7aynl 001w 0'N Y72ua MY NN 0'RYNIN D17NT MY DTTNN 17 NIVWONIN 091K W] ANNN
7220 NN N"MAXKN N0dN DI .0M19'Y MY 0'RYIN 017NT NIYXAKR] NRIN 720 DDINKR D'PNINY
TNIR? NNNT NUWON XN LKW N Myl 28T Py L1DY DNT TV 2ynn 7220 qin L7201
N79v) nnoy 12 AN 2018 -2 NNo9NN TTIAN 7mMA TR ,N'NA 7R N2 TR 6 wd
n'wim noxn uro 7731 2015 -2 n'n nMaxxn 7w Nl NN lwxan TN (Mo
n'nnp 72y 2mn 71maa npnw [Coccinellidae] Cryptolaemous montrouzieri 07109 pn
N'OX77 N7 NNATH Y¥aIN 7NN MY INIKA .IN'Y2¥D X7 D78 DNITO .12 1NN TN
qQ1vN 2aTNI Hyperaspis trifurcata n'winn :0'©110 1M Y 7Y 17'0pnn R TEANNY
nYmN ['an 0N7w 90N NN TN 0'9'¥90d DNdINN [Chamaemyiidae] Leucopis bellula
N9ILVN N'YINN 7 NNWX NIAYTE 0N 2,500 1 L7'opna Nn'dn 7w DIYNN 0'9110N 1N
MINY 911N 2 7w 0'v1e 1,300 -5 .2017 -2 N11D 23101 ‘NN 2222 37w MNY
7w n'wau nma nrorIIk nnNoNn 2017 yrpa canynn 777201 22w wiad IRAT 7y (19X
NX '770 91N N0 om7109 PN nroInIk 2018 2 ,aynn Y722 om7voMpn n'win
nw 2019 ym 7 122 .027T ANUD DINXR DNITRA NNINDI X ,2VNAN 71722 NMAXRN N'oIDIN
[10M7 NNAN N2 IP'OPNAN N'WINN .YRIWI IN7PRNN 1R'0PNN INAINY DM'YAVN DAIND '
227N .0'WTN 7172 "M% D2 20'N NVYONNI,NITIO DY 71T AN 'MAN DN NNAYKRD 7W N7XIN
D190N1 ND TY Y'OIN AT 7RIWA LI'0jNa "0 AT NDYN 'WA0N QRN XIN 910N

.NVP NMAXKN NTOIPIIN 7Y NYW '97 INYSWI 0107
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2013 - 2012 awTnN NXA'A-NNISO? DN 9I0'X NY'0)

2029 [N ,[ATD Y'7puany
21X 71 69978 ,2'ax 7N NU'oNIIX ,LTINIMVYW W'Y YN [IX'TIN
laibale@tauex.tau.ac.il

28.ii.2013 27 20.xii.2012 2 nd>wa (2"19 |707) nWTNN NXI'A-NRIDOT7 DN I0'R NY'0]
,(Tephritidae) n™amosn niNdwnn p'va ,0A7 ¢ qIo'R (X :I'N NY'0In NNun
Ap'va  niapTni (T 7v) (Diopsidae) nv7ivaxrwi (Platystomatidae) nronivoro'7o
'y 1N (2 ;(v'var T 2v) (Nanophyidae) n'nronni (Apionidae) n'n'oaxn ninswnn
NA79N0 21ATM9 7w 012 qIXM IX? 7007 qI0'R (2 ;178N NIXIAZAN DM Y RPTIDN
.01 DN AN qIo'N (T ;nNRI99 'R7 *TIN'n (Schistopterum ismaii)

7N UNRN YN MWD (10" 75a DN NX7NNA 1219 'Y [DIXA NN NTIAY VINK X7
Awoxn NARI .o'pan Rix™ qio'x \ntn 7277 71 ,(3"19 7w mix7n 'X77nn 2pnnn j1on) NARI
72700 QI0'RN N NN NYAYT ARINN 2 JINN1INIoN NNN pnn y¥a? 7"inn nnpinG
75 N1'N2 NKYT IN1'NYT MK KIXUD NN CNDAR DIFVIZNMA DNTXASE NN NFIANONN INKRY?
JA0N MMy Twnn TR YT 72V ninn

N7n1 wTINd qwna .2013 X' qi102 1'7x 9aoxn y7war7 ,2012 1any T 9102 1"197 yan jnx
NTPONA 11ONWN NNYAIX .17W VITIVOI ,NRNIP DNTNA D"2IATY90 nNnin ,Ho-Yeon Han n'7x
DNITRAI NANPZN D202 §I0'K NIY'0l WYX Dwnl nNIXN N2 ,Lae 17 Bubia-a NARI
n170 1o 72 o1 ,NARI 'wax ' 71 nd%71 V1017 N Nt (X :N Ny Xy T .opnnn
DTXY? IN NNOWNY7 ,0av7 MO"Y N"NT ,N'019 NI7yad n1'n a"M191 yppn 7 (2 .on'T2 I
NIPIPT DN 721 D'NNAX DY 7D 211y ND'70 '721,0Ya0 ORI W' NITR DA 7710 ,0710Nn
oynd 'K 2"192 (2 .(NARI 'wax 1 2y 1wyaw) omTpm [Nl RYn NIYAITE ,D'79a0 MWK
,0M9) T'7 2N71 ,NMIpn 7w TXN 722m 19017 71 y1an? n'n [NY 7> ,0'2017 0M'ay 0'YD
TAY'TA .0"YAL W' MITR7 WA D[N KT 0YND .0TRN NI7'WO *T' 7V VIaD Yyau DY DNITRA
YN .1YaN X710ynd 0NR — naia 'n 2000 7yn oMt X¥N 117100 (12NN NNy 1aNon
27'Ya ,1N'YI ND0KRY D'7INN 7Y 0'711 7W NI DNTIN NI9PNNN 11720 1192 'y '
D7

JDITR'Y ,D'WOYWO qonal  NI'YID'N — w'7w) ,0aIAT - '¥n 7un ndinn ,0'pn 11.700-> 190X
NINNA NDNWAL,L0IM-0I9 N7 NYAN KIX'N N N727 IX7 .0NNK 0PN VYNl D'RIAT
NARI 129 7722 27'wa ,in7xn X7 Xix* AN 72p% n'minroa 75 .nxxa n1a 7y Laloki-a NARI
VYIN 'OIRN 7722 N1 L,NTYN NYWID NR7wAE N niryon 7722 npn L1 namn nnvnwg
217207 NN NIpN 0T "9 DR AITYY 1X7K 12T YW 19102 .11'97D Iy non'tl n7Y
15) NARI 2w qoixa Nxwa n'pann .7nd21 Jnint D217 vyn DY NIVP NOSIP 111YyvNa
17X IN7WT D'PANNL 72PN NN ¥R AT DAY 117 NVAINT,(NIROSIY

7w yn7 ,;Nni Xwn ¥ DY WY NR?7 an'Rn 072ynnY awpn nx 7m?7 10 NARI-A omnann
1IX7X] .D"7RY' DN 7Y QOIRI NTIR NN ,NNS0 'Niwn ,0"IN'S ,NINVAN ,D1IY D'ANIA
NPTAKR 'KIN 7W DY WY INKRYT L[IN'TINT 1V'AN 190XY D'PINN MIWALL,N17WUNN NIRXIN DX D7YY7
DMAIY D'PINN YA .NDI¥ANNA NI 210 1NINN 2¥N 72X ,WA1YN 1Y29] 0'PINNNA 770 DNIN] K7
Im1 PIN'S ,01M1N 0'017 NO11N 7w DY

190KV MINN N0 7V (NIMIZTN 7V) TNX 'YTN MK 71 DONONN NNY TV
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niMovo 2 nwuitwi Euwallacea fornicatus n'tNankn N'YIS'N ' AXPRIVIRD

D'INKX D'RPTAIDI ITRIAX ¥y'7 DIAIN TIN DINTY'0Q ANIYNYUNI NXRYIN X'aY Ni'‘orran'o

2910 npaxt ,22100M9 037X ,"TY7x 2 ' 72, jmm 2070 a0
[1'¥7 IUNY 770 20 17InI0IKYe NZ7nnn? -1 Dravwy 1pni 0NNy ¢ nnazimes? ap7nnn’

freeman@volcani.agri.gov.il

DN ,N'TNANXRD NI'YID'N 7W DFTNR D'WYRI9 D' [ID'NN 0N JITRA 1002NN NINNK DY
.polyphagous shot hole borer - PSHB niibnn ,Euwallacea fornicatus n'tinanxn n'wion
N'719"7j72 02,020 W' YY 2L TRIAN 'YV NYAID 7RIWRI 77 DT ITRN NNDINN L, N'YI9NN
D' 27T 12 ' 'XY7 INNAY D'YY NNINNA 0'RVANN D'YR 0P YN .APMI9KR DNTAl
N'YIS'NN NIQPY T2 NMYN PTIN NNXIYIE NIND D'YA9) ITRIANR XY .17'n VTR 17X 99 D TNX
-I Fusarium euwallaceae, Graphium euwallaceae Nni'orran'o NIMVS 1M NYI7Y NIRYI
F. nmuvon ,mnn n'wio'nn onaw 0'9pPn1 oy .Paracremonium pembeum
DY .NXY2 NN N'YID'NNY (NIM7a0) NIZ'NN NdIYN NMIWRY NooaNnN X' euwallaceae
NNNKN NNV MY DA NIC0ANNA ,N"1N 770NN N7'NNA 12D ,NI7'NNN 91T NN NY7Nn
NIRXIN NN .O'RYXXN NN VN NIYIATNN INKT7 DA NYIA9N XY AT NIRT 200 DNITMIYY
LJYIDNN 7W 710 NopNN 17nn2 N'wavn nnTTNN IR L F. euwallaceae 7w "MXM NIT'R
G. 7w mpXM NN .A'NN NN DU'MIYN nun%? 20N NTIY T AMooY  ITyn
N'MUON .NXMAN NXYN NNPIN D'YTIND 1IN NN [nw T'vin P. pembeum 1xeuwallaceae
NIDPINN NI'YIS'N 11QY 7'V [ITAD Nwnwnl Yyn NiITny oy "nnnynnn” X'n F. euwallaceae
TV DNINONN 170N D'70TN Y 'wn [In X0 G. euwallaceae n™uon .01 DYNTI
F. euwallaceae w |"x7 w* .0nann DOV P. pembeum n™Mo9nN 7w NT'{PON AN NANTY
DN XN IT N'MUD .NINN D190 DNLVNY' NNYY TV 7¢ 7NONal nM7an0 91T 71 N'ixn
[7TIN NNXIY )2'97 .NXYA NIM7an DY A17'W2 77 0'YY DNIMNI0'91Y NY'A17 'RINKND AIMoN
170Nn2 NIMVSN NI?'R NITIR 2'NN1 D2 ARXINA .NIM7a0 NID'OX7 W' 0N N'IXN YV7 DN
.D'RYRYN T MY WTNN [NYDI 017OKRN
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[onn ‘AN NNATA? 27NN TN NUX7INNIDA FVNKNYZT 010" NIy

27012 N19T ,WNN 'N'AX 011991 2N L'PYIV0NV 7I0IXR ' WTYIX
IN7PNN NN 7010 R0 DN L tan v apnnn

elazar@aagri.gov.il

;)21 NRXIND .NID'NIA NI DY (WAL NI N'R77N NIXIN NIONINA 7RIW' NIXIAN 10NN2
LNYTNN NNOIXAN NU'NA NN NIY'AT? NNYRN ,D'PAN NUOI7IIR |ONAN NN Nn'pnn
.D'7INN NIFOI7DIX NINNSNN NX VAN ,NIXINN NO1dN 197,07 00NN 07N Y7017 010N
,(n"va n'wnon nnx) EC 'mup' 1'wona 78w owirn L'001'0 T'RNNT'O 11D [YUNKNT7T
MUO NINY¥2 ML IV 'NVYN 7Y ,0'ATIR 0102 .010NN 01071 DAT '1'YIA7 VILVFLVINDD
N7 pnna .(Sitophilus oryzae L.) TAIXN N12IRTN 2'TAN 7¢ NN NRXN X7 ,'NY'a 100Nw
NuR' 7w mNon o10M NI7'Y' NINIAN 0NN 07N NNATA? 'Nup' o10M NIy Nand)
N1IZTN 7 0MAR 19WN1 ,010MN INXK? A"\ munkn?T "2 0.1 jn'na AT 0P Donna
[102 NVYN 7V .AXR7N NNIN ANWA (NMIDO'R) NDNN NVYN 7Y .0'00INNN D'NVYNAN 7V TIIRN
(102 2y o101 2 ,' MY N7y 71an 0w k¥ .9.8%161.3 7w nnimn nnwMa (jonnn ')
V'OUNY 0UIYYN D'MIIA NYI7Y 11011 ,NTayn 10 .|oNn1 |1V 7Y 'INoN 0107 NTayna MV
7'vo R¥N1 'MYR' 010M .1V 7Y AN N1OYIL[IVAN 210 ,[IVAN 72 :[1V2 NVYNA 'NYR' NI7'YD 7Y
7V Mup' YU 'Y 010M2 .7aN NOIdN MU [10Q DY NINZ¥A |1 (W' [IV2 OY M09 NIN7¥A N'YP7N
nLwnN 7y MYpR' 0101 3 ,X¥N1 .AKR'M NNINN DAY L1V N2OW DY NINZ¥] INYNIY ,|ONN ‘N
00NN |IV] NVYN 7Y D'PINN NO'WNA ,NINT DY .70 0'0NNN 7W 'W' yan W' TURD 7' (102
D'ININN 0107 721N N'IWY 0PN 701 NI7'YS N1an .N'P7N NI7'Y' AR¥N1 , 010NN Nupa
0'9011 NN2TN '719'0V] YIN'Y N'NONY7I 0PN NIYAIN DX 'VPN7 D1 ,Dwmi 'y [91Ixa

JJlonxN 17NN
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Metarhizium op'19ni17nn NIMVYOA N''N NI NN 2 MRDIYY? DN

7019xn a7y NN1d 7w npaTa

Tvan a1 4alox7a TIRITX 302179 Ty "2t no'm, Iqor v, 21720 aniop
NMAYN NV'0NAIIRA NIRRT NVTIEON 2 ;P71 T2 ,nazional nazmivaxy? apnnn !
N1AI71001101 ' N7 AN 4 .apn ™  nipa ATe ma pn? apnnnd ;nhwina

1770 T N NIK77N2

vickire@gmail.com

n'MnN NN NNATIN 'PYnnl 2A7Nwn? 21 7019 (X'9) NIMAMDINIvIK NINVDY
X IN 2NN D'RPTAD NHO NI7va Nirfn? vy X' .0'p'T 07N 7 2N NN Ta10 N7Ivnnl
.D'NNXA NI'Y'DITIR NI'NT7 NIMWY [7701 Y7172 201X NIN 7Y DI pnni NS00It NIIY 77N
D'R{?TI9 NNV *7¥2 D'NNN 270 WK ,01' 50-7 2Ny 700 op7oni nn Metarhizium aion
M. majus, M. brunneum,) o79n17n 11NN 01 4 12N11 ,IT NTIAYA X NNV *2y2 0R'7N1 AN
Myzus persicae ,7009XN N7y Nn1d 7w "aan NANT 1A (M. robertsii, M. pingshaense
X ,N7'0N 2¥72 07721 NTI09N ' NYAX D D71V NIRXINN N 2IWN RPN 2T Dinnn
11N21 ,qwnna .40%-n n7yn? 72y NNy 0'2'N NY2IR 7Y n7'0pN NI npaTnn 0t 7 INKY
-N 170 X nrvIv'volR o'rkvann ( Mb7 -1 MbK) M. brunneum i 7w D' T1aN Y
INATIN N'MMUV9N 17NN NINNOSNN 'A7W .NNAIAL N9 NANTA NiNtd N7'opa oni?'va ,GFP
:NMN2a NN LD50-n 'y Mb7-1 MbK 2 nxnwna L2191 91701N{7'M NIYXNANA NNn*d]
Tiva ,omt 0.8+5.7 7y Tny MbK T1ana nion1a LD50-n .nnxnna ,0m' 0.1+3.08-10.5+3.4
NAT 7¥ NpaTN N7 0'TTTANN 12 NRIYALINDYNYT .07'0 N710' kN X7 Mb7 TTan
NNN9N TWOXNN NNDN 7W NaNN AN 2700 NI7WINNN )*7NN N¥XNN Nyan nonan
AT 7W NpaTAN N7D'7 DN DX ONXK7 DN0N2 .ARAD N9N1N NANTA M09 PATNa
nrna .0'TTaNN v 7w (NGS-1) o'x7nn Dnan 'ox 7w axiwn nd>wa ,MbK T'1ana nonan
NN LP7 .NP2ATAN N7 NIRIYY NoN'™? N1 X7 QTUX N0y NNIY DNXRIN DDAN 'OX)
TIN'7 .0™MIYXIN NPATIN 272 N2YIYN 009N DDA 7Y N'VIA'ORN NNPAY NRIY D NYYNN
NARNNI NINANSN NI9'WYT 22 NN NIYY ,NzaTRn 7'7nN2 0T TAN |2 N'0IA'DRN NIRIYN

.0"NoN 0O'T'TAN ¥ D'INWN N0 'KInY
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Microparlatoria fici ol7'on nn'an 7@ nanTrn Nn2aI7m A"NaTHE WM

39min njpay 2a00n9 037X ,2Massimo Giorgini v [N
NIN7PNN TIWN ,NMIRAL NNIXD N7 D'MN'WN ,0'WA [INIX 928 ,N217IN10I87 nTaynn’
2 Institute for Sustainable Plant Protection National Research Council of Italy, Portici
[1I'¥7 [IWKRY 192711 TOON ,NNIXD NAANY (1PN 2017mivax’ npnnn 2

EitanRe@moag.gov.il

D'NUYA '0IMITAI 7XIYI D'NI9IN "IN 'Xyn TNXR 11'0 L Ficus microcarpa NNTYN 017'
NM'7PRI NP NNRNN 10D DY 01Y9XRN NITA YYD 7W NINDYR 91NN 1Y 0MIN'n
' 7V 021N N2VXNT D70 DIWN 170N .00 ARTAR NIV N99%N 00 2T 2y NI
INXISN NITRA I'7V D'NNONNAN NNTYN O0I7'9 N'7100IRI N'OX NNT-DNTA D'W2I9 DN
NXXINDI DNAIAN DYV N'NIYAYN NY'AD7 D' NIR D'2'TN '1'N 270 YR 172N0Y N'yaon
N20 DIN'TE N9N N7wWaN DX NI77INAN NIYIXN 7¢ N1pna 1d) ,0'wp 0v'75%7> 0'yPn7 Ppn
DT W'Y 700 1NYY YYAl D202 NYRA9 OV TTINNNYT NIX7RI Dimipnn Nfvan WX (yvn
27 o''RnNn 07

15NN 195N 0 WKD L2018 Maw qi0a n7ann AT YV 7V 0NNKRN D'Y7190 D'NNN TRR
NIXAAITAN .DX1Q'72 NNTYN OI7'D 'YYn NANM N7y NI 2y INNT "aynn 77721 nwikni
X7 120 NN 7Y qI9x 017OKR KIN NH7YN NT'WIT7 AW DIIANY X¥ND TITRA D'XYNN 190NK1Y
n? [n1 (Diaspididae) n"naann nnown? nd>*wn  Microparlatoria fici > nnnITY N1dIN
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N2Y DTN N790IN NN NYOI7IIRY X¥N) .NI'7'90 "IN'0 17'val ,0"Yav DANR W NI
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The microbial gut community of BSF (Hermatia illucens) is affected by the
consumption of different agricultural wastes

TOIN-7N'M7RY MIXRY

Shaltiel-Harpaz, L."?, Peles L.3, Fichtman B.3, Harel A.3, Danay, O."?, Martinez, J-
JI'2 Jonas-Levi, A.2, Zechori fine E*. Lalzar, M.5
"MIGAL- Galilee Research Centre,; °Tel Hai College; 3Faculty of Medicine in the
Galilee, Bar-llan University, * ARO Volcani center. 5 University of Hifa

lioraamit@bezeqint.net

The black soldier fly (BSF), Hermetia illucens (L.), (Diptera: Stratiomyidae) is wide
spread around the world. It is considered harmless to people, animals and is not a
pest or a vector of pathogens. BSF larvae feed on organic matter. They can be used
for sustainable recycling of animal and plant wastes, producing viable feed for
livestock, aquaculture or biodiesel. In Israel most of the agricultural waste is handled
in an unsustainable way, being transported to landfill sites. In a study aimed to learn
about reducing agricultural plant waste, using BSF, we treat, as models, two types of
environmentally challenging wastes, apples and mushroom- growing waste. In our
study we have found that when BSF larva were fed on apples, plant biomass was
reduced by 96+0.5%, but when fed on mushroom waste, there was only 30+0.4%
reduction of biomass. Our hypothesis is that at least part of this difference in BSF
ability to decompose different organic wastes is due to development of different
microbial gut community. Therefore we initiated a study to compare the bacterial gut
community in BSF larva when fed on these two diets, using SEM (Scanning Electron
Microscope). We fed larva on the one of the two plant wastes for 10 days, starved
them overnight, dissected the guts, incubated it with LB in anaerobic conditions and
prepared samples for SEM. On morphological basis we identified 17 types of
microorganisms in both treatment but the composition of the community of
microorganisms in the guts of larvae fed on Mushroom waste was more diverse than
the one in the gut of a larva fed on apple substrate. On the basis of this preliminary
research we intend to repeat it with deep sequencing methods and to investigate the
option of purposefully introducing bacterial gut species, in order to grow different

populations of BSF adjusted to various agricultural waste that are hard to decompose.
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Assessing Extinction Risk: process, challenges and solutions for the

Israel National Red List of Invertebrates

Tania L.F. Bird & Ittai Renan
The Entomology Laboratory for Applied Ecology,
The Steinhardt Nature Museum and the National Center for Biodiversity Research,
Department of Zoology, Tel Aviv University

taniabird@tauex.tau.ac.il

While arthropods are the most abundant taxonomic group, they are frequently
neglected from conservation planning despite the accumulating evidence that they are
highly threatened and declining at alarming rates in recent years. Many invertebrates
are the first to become extinct in response to habitat loss and
disturbance. Classifying threatened invertebrates thus provides a useful tool for
assessing changes in habitat quality and is a critical requirement for biodiversity
conservation.

National Red List assessments are an important tool to scientifically assess the risk of
species extinction at the national scale. Around 70 national assessments of
invertebrates have been conducted worldwide, most of which use the IUCN Red List
methodology. The IUCN protocols are objective, transparent and applicable across all
taxa, making them a robust tool for assessment. Until now, Israel invertebrates were
never assessed in a systematic method. Funded by the Israel Nature and Parks
Authority and supported by other national institutions, we are conducting an
assessment process to produce the first National Red list of the Invertebrates of Israel.
While some information is sparse compared with vertebrate species, many
invertebrates depend entirely on one host, plant or animal, allowing risk assessments
to be conducted at a very high level of detail. In this talk we present the process,
challenges and solutions for applying the IUCN Red List protocol. We give examples
of species with a range of data types and show how, we can assess extinction risk,
even with little ecological information. We invite taxonomic experts, entomologists and
invertebrate ecologists to participate in this important project. The outcomes of the
Red List will be used to inform conservation planning at both local and national scales.
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Body size variation in bees: regulation, mechanisms, and relationship to social

organization

Hanna Chole', S. Hollis Woodard?, Guy Bloch’

'Department of Ecology, Evolution, and Behavior, The Alexander Silberman Institute
of Life Sciences, The Hebrew University of Jerusalem, Jerusalem 91904, Israel.
2Department of Entomology, University of California, Riverside, Riverside CA 92521,
USA.

hanna.chole@gmail.com

Different levels of intra specific body size variation are found among the various
species of bees. | will review the current knowledge, hypothesis, models, and recent
investigations available on the underlying mechanisms of body size variation in both
solitary and social bees. In solitary bees body size is determined by environmental
factors and the amount of food provided during development. The body size of
holometabolous insects is determined during larval development, but the regulation of
growth rate has been relatively little explored in bees, and our knowledge builds largely
on research on fly and moth models. In social bees, body size is also influenced by
social factors, as the food provided to the larva depends on complex interactions
between the brood, the queen, and the workers. We describe how these factors would
act through hormonal regulators, the main ones being juvenile hormones and
ecdysteroids. In the second part of my talk | will focus on our studies with the
bumblebee Bombus terrestris in which variation in body size influences both
reproductive division of labor between queens and workers, and variation in task
performance among workers. We demonstrated that the presence of the queen leads
to smaller offsprings, with shorter development time, but that an increase in the
number of workers leads to an increase in body size. We discuss these results in light
of the typical increase in body size along the colony development during which worker
number increase and thus interactions between the brood and the queen would
decrease. This effect seems to depend on a direct contact between the queen and the
brood, but an indirect effect through an influence on workers can also be involved. We
will conclude by presenting our investigation plan aiming to determine the effect of
change in workers physiology on offspring size and caste determination.
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Preventive approach for microbial control of Capnodis tenebrionis with

entomopathogenic fungi

Hysen Kokigi', Dana Ment?, Enrico de Lillo’
'Department of Soil, Plant and Food sciences, University of Bari “Aldo Moro”, Bari,
Italy. ?2Department of Entomology and the Nematology and Chemistry units, Volcani
Center, Rishon LeZion, Israel

hysenkokici1989@amail.com

Capnodis tenebrionis (L.) (Coleoptera: Buprestidae), the Mediterranean flat-headed
root-borer, is an economically important pest on stone fruit trees (apricot, plum, cherry,
peach and nectarine). Chemical pesticides and Entomopathogenic nematodes are
used for the control of adults and boring larvae, respectively. Currently, there are no
solutions for preventing the neonate larvae from infesting the roots. Previous studies
demonstrated highly efficiency of Entomopathogenic fungi (EPFs) in attacking these
neonate larvae. This study was aimed at assessing the persistence of EPF conidia
over time and their efficacy as preventive treatment in the soil against neonate larvae
of the pest. Metarhizium brunneum, local Israeli strain Mb7 expressing GFP (Green
fluorescent protein), and Beauveria bassiana, strain GHA expressing GFP, were
mass-produced on rice grains. The sporulated rice was mixed with the soil either 4
months or a week before releasing Capnodis neonate larvae on the soil of potted
rootstock plants (677 almondxpeach and 2729 plum). To monitor persistence, the soil
and roots were sampled every four weeks and samples were observed under confocal
microscopy to follow fungal development in the rhizosphere and in the soil. Galleria
bait method was applied, too. Fungal development in the rhizosphere was observed
42 days post inoculation: conidia germinated on the root surface of almondxpeach
rootstock; conidia in the soil were viable, but did not germinate. Fungal persistence
was found steady during the 42 days of the experiment. Galleria larvae exposed to
soil previously treated with the fungi died within 7 days. Infestation rates by Capnodis
larvae in the Mb7 treatment was significantly lower.
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New management possibilities for the pine processionary moth Thaumetopoea

wilkinsoni using entomopathogenic bacteria and fungi

Chandrasekhar Kottakota’, Zvi Mendel', Alex Protasov', Guy Mechrez?, Galit
Yehezkel?, Eitan Ben-Dov® 4, Arieh Zaritsky® and Dana Ment'

'Department of Entomology and Nematology, Institute of Plant Protection,
Agricultural Research Organization, Volcani Center, Rishon LeZion 7505101,
Israel.?2Department of Food Quality and Safety, Institute for Postharvest and Food
Sciences, Agricultural Research Organization, Volcani Center, Rishon LeZion
7505101, Israel. 2Avram and Stella Goldstein-Goren Department of Biotechnology
Engineering, Ben-Gurion University of the Negev, P.O. Box 653, Beer-Sheva
8410501, Israel.* Achva Academic College, M.P. Shikmim 7980400, Israel.
chandrabiotech@gmail.com

The pine processionary moth (PPM), Thaumetopoea wilkinsoni Tams (Lepidoptera:
Thaumetopoeinae) is the major defoliator of pine trees in the eastern Mediterranean,
and a health hazard caused by an urticating syndrome to humans and pets. In Israel,
the activity of PPM natural enemies, mainly egg parasitoids and sporadic outbreaks of
entomopathogens, do not efficiently restrain PPM populations. PPM management in
the forest relies on aerial application of Bacillus thuringiensis (Bt) and synthetic
insecticides. Due to phasing out of synthetic pesticides and the development of
resistance to both synthetic and Bt pesticides, there is a growing need to integrate
more sustainable solutions. In the present study, we aimed at: a) screen for novel Bt
strains with higher efficacy than commercial strains and b) to characterization and
implementation of novel formulations to entomopathogenic fungi (EPF) against PPM.
Fifteen novel Bt strains assays were conducted using PPM early larval instars fed on
Bt treated pine needles. Two strains out of 15 showed slightly higher toxicity than
commercial strain. PPM is known to be susceptible to EPF including Metarhizium
brunneum. In the present study we compared the efficacy of formulated and non-
formulated M. brunneum strain7 (Mb7) against late instars of PPM and fed on conidia
treated needles. PPM mortalities, LT50 were 3.3 and 4.3 days for emulsion and triton
water formulations. We compared applications of conidia suspended in 0.01% Triton
X-100 in water and novel emulsion. Conidia were found to be dispersed more evenly
in the novel emulsion than in the triton water. Our study demonstrates the emergence
of new possibilities in the field of microbial control, by integrating new strains and
formulation technologies in the management of PPM.

60



The transcription factor Kriippel-homologue 1 mediates juvenile hormone

effects on aggression and dominance in a social bumblebee

Atul Pandey, Guy Bloch
Department of Ecology, Evolution and Behavior, The Hebrew University of
Jerusalem, Israel

atulkuma.pandey@mail.huiji.ac.il

Juvenile hormone (JH) is the primary gonadotropin in most insects, but in the highly
social honeybee it regulates division of labor rather than reproduction and dominance.
We studied the bumblebee Bombus terrestris, which live in relatively simple societies
and in which JH is a gonadotropin influencing oogenesis and reproductive physiology,
but little is known on its influence on behavior. We used the plant allatoxin Precocene-
| to reduce circulating JH titers, and replacement therapy with the natural JH of
bumblebees (JH-III). Using this approach we found that JH interacts with several other
factors such as body size and previous experience to modulate aggression and
dominance behavior. Next, we developed a RNA interference protocol for
downregulating gene expression, and use it to show that the influence of JH on
dominance and aggression is mediated by the transcription factor Kriippel-homologue
1. Our study resolved earlier controversy on whether or not JH regulates dominance
and aggression in bumblebees, and identified the first gene that is involved in the
regulation of these complex behaviors in bumblebees.

61



The collection of pre-parasitized prey by a potter wasp: an ecological tragedy

Michal Segoli, Sarah Leduc
Ben-Gurion University of the Negev, The Jacob Blaustein institutes for desert
research

leduc.sar@amail.com

Females of the solitary wasp Delta dimidiatipenne collect lepidopteran caterpillars from
vegetation and place them inside a cell along with a freshly laid egg for their offspring
to feed on. It has been observed that occasionally, D. dimidiatipenne collects
caterpillars that are already parasitized by another parasitoid wasp of the genus
Copidosoma. In these cases, Copidosoma larvae feed on the caterpillar host,
depleting the food for the D. dimidiatipenne offspring. This raises the question why do
D. dimidiatipenne wasps collect prey that appears to be sub-optimal for feeding their
young? To address this question, we surveyed newly built nests of D. dimidiatipenne
in the Negev Desert collecting their content, while also collecting caterpillars from the
nearby vegetation. Under laboratory conditions, D. dimidiatipenne eggs were placed
with a manipulated number of prey inside vials, in order to observe the development
of the potter wasps in relation to the number of prey provided and their parasitism
status. We found that the presence of parasitized caterpillars inside the vial reduced
the chance of the potter wasp completing their development, as well as the weight of
the emerging adults, suggesting a high cost for the collection of parasitized caterpillars
in term of offspring survival and fitness. In the field we found that the proportion of
parasitized caterpillars inside potter wasp nests (~52%) was higher than that of
caterpillars on nearby vegetation (~29%), possibly indicating a biased collection of
parasitized caterpillars by potter wasp females. One possible explanation may be that
the potter wasps prefer parasitized caterpillars as they are larger. Indeed we found
that parasitized caterpillars had a higher mass than non-parasitized ones, which could
falsely advertise a good nutritional value. We will next conduct choice experiment to
directly test the ability of potter-wasps to discriminate between parasitized and non-
parasitized caterpillars.
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D'2'n DIN'N%? 012 - Lycosa aion
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270321,]1>'Nn 0'N NIXIRA Y1910 210 KIn Lycosa (Latreille, 1804) (Lycosidae, Araneae) aion
NXN'N7 D'MY7 713 AWUX ,NIFVNI0I NIFAYIT NNIDN 7Y 2ANT NIV D'A'¥N 2102 D'AN 78w 0T
[N2IN2 N7ITA N'I'M-INN NRIYA ,NIMIoN NNIdNA .0IR'MI 21T N INIKA 190X1Y 0'019]
D1'N DIN'N 7Y ,["2yn X ,201IN NI NPn nlnn Lycosa a10n ;)2 Apy .Nm-'an NRivnn
DN NN L7Rwa ovivn Lycosa 7w 0 nnd Ni7a7 nntn nnaon (species delimitation)
MaX 7V 002NN .DN N9'ONN NITRA 7ITAN-"N DX D'P7IN DN T¥'DI DN D7 TaNN
L. ) Lycosa 1102 D1'n 1w NIN97 yIX2 0N D DYYN NNIX ,0'WNN D'IdT N'0N
.DNXI9N] N'P7N N9'ON *7u2 DNl N7'NNN N2 NININNA 09T L (piochardi, L. sp. nov.
Lycosa .nn"1'a nNNNN DX ['0'Y ,0'2'AN Y |2 NIRIDN VO DYPN' N9'ONN DINNA D NNWY'Y
A'¥N ,0'1D0TN NN NN DITNNRD QX-72V1,101TRY D' NYAD 71T an-'N2 701 Xy piochardi
0'722100 ,0' 2N DM 7Y 0P79N17 INT D NY'Y IT N2'ON .0"A71N NN AN N2 NDIY
,NNVNIT'R ,YAX NIXAAIT) NI'ONAIO NNDN NTY'N LY NNYYA |INQ7 1O .01Y 21Ta-naY
2w (7PN MIX) nIrminaNNE (DMYNDl DMIYRIN DN NaX) Dt L (nnonir
,YAXN NINNAIT ,NI'YIIDIN9N 019T NX 11N .A'M1dYI 78w 0Nk 30- 22 Lycosa nito1731x
Elliptical Fourier ) munionm nint nyxa 73 oW ,'9MiIRan 0ip'mnme? onxa Nkt NN
L. piochardi 7 NIroI72IRN |'2 PNaM NONIT'R IX NONITR VO NXIN X7 NINAN .(Analysis
L. nroi?Dixa 091 0 YW 0nifp? Nriom Ny AaRxn X7 .0 md . L. sp. nov.-l
y1axn? 70'v nn ,0mM'on 0Y9MAIR'A DMITRA 77 INXN] ' NIIDN-'AX¥N 190N X ,piochardi
,DOND'9N DINNAY 27 NIFITY I90X] T12-TA .[N'22 N722IN DA NNMT DY ,NITI91 NI'0I7IR 7Y
,(MNXNN] ,0NIY™NMI NRNT) DIY 21IT'2-'"N2% NI9TYn *2va on L. sp. nov.-1 L. piochardi
v N7 Mo yixya 0t Kan A%Wn .00 12 nNNNN NIvEn? DNN? 720'w nn
NNI7'Y' X [INQ7 *T21,NNRIYA NIFOI7IINNI D'I'MN |2 N1ZN NT'A NX'¥NYT ,NT 37NnNn D'015N
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2DYUX Wyl AN NISN Wy =-D'N7TIO

hi905 w20 17X
50250 a7 n'a 71 ™0 ,nnamivax? apnnn
52900 ja nn1 ,|7'R-12 NU'0NAIX L |NTIA TINARI NI'n W'Y D'AN 'WTRY? nu7Ipon?

alon.ganiram@gmail.com

INT .02 O'RZTAI9 72 130N 7't Kin (n"ny) Cryptophlebia leucotreta nnimn nioSNn Wy
n"ny nnaw XIX"7 o'piva nwnTh 80N NnwA YRIY NMIWRIT RXNIY IRPMI9XK DNT WY
NNIRY RI¥"D JUNnn DX N1don 7"IN% niuna nosni Ny 0% 7w XN Mon 72'Tnd 2w
A7'w N770W NMdIYNN NNQTRN DY X' YYD DY DITTIANNY DI'N N7217n0 NN2TN YR
NITY7 NI0VNA .NNQTA M'WON 010N L[INND NITYA 0MDT 71272 1101 ,N'YV1I0 (1D NIV'Y
cryptophlebiae n'7'o0n nya¥xn NPMOX  DNTA NINNKR?  AXAF DTN 'YXNRNY?
WAL 1'IND NYNYN NPNI9R DNTAL YYD 'Y DR N7'90n nvaxn . Trichogrammatoidea
NU'YI IT'D YIX7 ARAIF NYIXD YR .7'TAN DY TTINNNY? 1901 1T 0'0TI92 1IN IT'9]
D'0TI97 220N D'NINSN D'NVYWA Wyn N"OI73IX NX N'NON7 *Td ,N'OX77 N7 NNaTh
7DWUNN WY 7Y 0'¥] D2 NTNNONAI NOPIN NYI¥NY NIIYKRIT 1INXN NTayn 'KIN] .0'voni
NINT N713' I'¥'2] NYIXN NINNONA D71 NPMI9K DNTA 'IXN 1'R 7DWKRN WY .Lobesia botrana
NTY 'XIN2 NDIN X7 DT WWRW 1IDT? W' NINT DY .(new association) wTn 'XpTio-7'90 Wy
NY [ 7TaNN 7Y waTa ,nvaXn 7w 07000 NIanann DX UOX7I |INQ7 agnnn naon LTy
NNLR INXNIY ,7DWURN WY '¥2 119 7V n"Ny 'Y DK N9 TYN NYIXN ,N1'NA 101 .0'RPTIION
NIRRT D270 17701 0O'RPTAI9N WA DMIT I'N 070NN NIANINN 1"9XN .1"NY 'Y'an pnama
N7001,('NTTNA') 'RPTION 7V 21w 170 D070 RPTIION 7Y D'YINAN NITYA 9I9'N L 'R7TAIoN
,D7YUIN K71 1'70M2 TV ANnn LINNSNN 7Y NXMAN 'An YOYIN K7 NIYIXD W 0NN IR
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Locusts are short-horned grasshoppers that demonstrate density-dependent
polyphenism. At high population density, locusts actively aggregate, forming large
hopper bands or adult swarms. In particular, the vast groups of gregarious nymphs
that march in unison offer an exceptional model for the study of animal collective
behavior. The goal of my experiment was to explore the dynamic processes underlying
collective-coordinated motion in the locust model. More specifically, my goal was to
understand the effect the group has on the individual and vice versa. | wanted to check
if there are changes in the locust’s walking parameters (such as fraction of walking
time, average walking speed, average time of walking bouts and average pause
duration) as a result of being in a group and if these changes are sustained.

For the purpose of the experiment | observed individual last larval instar desert locusts
in three consecutive experimental conditions. In the first, | introduced a single locust
into a ring-shaped experimental arena. Following one hour of monitoring its walking
behavior, | added to the arena 9 similar locusts, and within minutes observed the
emergence of collective behaviour, manifested in synchronized coordinated walking
of the 10 locusts. What | found was the fraction of time the locust spent walking was
significantly higher among the group of locusts. The most prominent change, however,
was the shorter average pause duration in the collective-motion/group context. The
third experimental condition was re-isolating our test individuals (removing the 9 added
locusts), allowing an additional hour of monitoring the behavior of the same locust after
it has experienced the hour-long collective motion in a small coordinated swarm. The
fraction of time walking and the pause duration in the last, re-isolated condition were
similar to those parameters measured in the group context, rather than reverting back,
as expected, to the measures taken in the first experimental condition (the single
locust initially tested in the arena).
| also found that some of the features demonstrated in the initial experimental condition
(single animal in the arena) could predict the social response of the individual at the
second experimental condition, within a social context. Specifically, the probability of
a locust to initiate walking in response to the visual stimuli induced by a group of
walking locusts (5 or more) could be predicted by the speed and fraction-of-time-spent-
walking of that same locust in the absence of any social stimuli. This is, therefore, a
direct demonstration of the effect of individual’'s behavioral traits (and variability in
these trait) on the collective behavior of the group.
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Crop pests in Israeli vineyards are mainly managed conventionally, despite the use of
chemicals jeopardizing both human and environmental health. Maintaining natural
vegetation within crop fields to support natural enemies is one strategy of conservation
biological control. Natural vegetation may provide shelter and alternative prey for
natural enemies, increasing their abundance and enhancing pest control. Farming
practices aimed to manage non-crop vegetation may thus indirectly affect natural
enemies, but knowledge of their effectiveness in Israel remains limited to a few
studies. Our study compared the effects of two such practices on the parasitoid
community in vineyards in northern Israel.

We selected vineyards of similar age, grape variety, and insecticide application, but
with different weed managements (“herbicide”, repeatedly spraying herbicide
throughout the vineyard vs. “ground cover,” trimming the herbaceous vegetation that
grows between the vine rows after the flowering season). We suction-sampled
arthropods and compared parasitoid abundance and diversity between managements
during the 2016-2017 grape-growing seasons.

We collected 19,970 arthropods, 2943 of which were parasitoids. The interaction
between management and season significantly affected the parasitoids’ total
abundance (p<0.001); parasitoids were more abundant in the “ground cover” plots
before trimming but became more abundant in the “herbicide” plots towards the end
of the season. Likely, the different responses of the dominant parasitoids to
management explain this pattern; Lymaenon litoralis, an early-season leafhopper
parasitoid was more abundant in “ground cover’ plots, while the late-season
Lepidoptera parasitoid Telenomus sp. was more abundant in the “herbicide” plots.
Our results suggest that the effectiveness of the management implemented in
vineyards is highly influenced by the identity of dominant species. Community
composition analyses indicate that the effect of the weed management is partially
mediated by vegetation cover and species richness of the plant communities
associated with each treatment. These findings show no clear advantage of either
weed management practice for conserving vineyard parasitoids, however, maintaining
ground cover provides other environmental and health benefits (e.g. soil conservation
and lower agrochemical exposure). This knowledge can contribute to improving
management decisions in vineyards and steer the current agricultural practices
towards a more sustainable approach.
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