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1N 7w 0NAIa0 J(Haack et al, 2017) 'nir DN DNITNG
JNINNINDT 11V NIYWI 0'DDIYN YINT DN 0INIT
.J1Vi NIYW3A {IUDAUNAA NANJIN DI 0NI7'Wol
NI 7371 7AN0 T13IVa 0'ENA 09A0 N 7D 7wl
12INJ O'N7PNA 07T 217 N3P0 7w DIZ'WNnw
TINYT T ANIEE7 1INUW NUTAN 370 DAL TIND

A1oyIn

o'Prtn 0'nlpn nitng' 'mnm

.0'7Tn 0'aWNIn 0'AlpA NINNE ' 100N VaNd
niawn 7y |'n N (Cerambyx dux) Tpwi NN
D'JWi 770021 20 P03 T NNT 7Wal, 0717 N727)
NN .(Jolles, 1932; Saliba, 1974, 1977; Sharaf, 2010)
101N MITR-DNTAL [1I2'Ni O N NID0) TPWn
DO'YY NOPINI D"ITI DNDWA 'J'Ad1 NNNONN N
N7) 1311 NIN7DND TNND D'W7NINE 0'RNI D'NIaN
40-25 DA N .D'ON' 0NN 71T 'Naa (vava
011 0'7'WD 0NN AINW TV 1D 0N DyaNl NN
DINWI TN MO N7'NNAI VP 1101 0'A7300n 0NN
D701 NI7UIN O'¥'A0 J9NT TV 7NN NATINa yyal
,MD01 NINNDONN NN 70T DINT WI7W .i19'7)1
121N NINNONAL AXY7 DTN AN DNNINAT 17N
T17'WD NITTVIND.OMNIW TY f1IWI JWAI NINNODNiTN W
O NN 0'IMDINAG 7171 "M 719'TVUAl1L[19¥d1 TDINd
D'11330 ONITRAL 91N ONT1 A0 TR DN N7
TINDWIT YA 78NW N ,D1I'WAAT 13 DY N
DY D'NYN DNAIAT NNV ARW [NDDE— D171 N
170001 DRNTTAN (pro-ovigenic) 17w |'M N2IWN
DY TNI'AT TIWI T3 .01 01'3 132D WNNNT7 DIty
M1 .|27T 'WUN7 NINNNT 0IWi 0wyl 78w3a
D'W7N DO'NY1 27 NNNONA N 78IWE 0D1Yau 717
DMTIVAI (Prunus amygdalus) Tipw 'Y 13'Wal,TIND

.(Crataequs)

D'WAID 1T INNND DN2TIAT 0UAIPRN DY INW
Cerambyx) |I7N1 NN .1W7IN 7W D'a¥N1 O'YY1
[AND D713 DNITNL DN 1201 NNDIn (cerdo
NIIW NINDWAN D'W7N D'NY NO7INN N 12N D41
Duffy, 1953; Bense, 1995; Hoskovec and Rejzek,)
AWND D'AIPA (178 ' DNNONN N1 78w (2014
[I7N N2 ,0"AIPA DINW |I7N ''D TIND O'W7N 00
Quercus) DWNPIV-TIN |I7R IN (Quercus robur) Y71IN
ViD'i17 0'717Y ,7'731 IN 711 DWI0IN (pedunculiflora
['m N2YN DY 1NN 1T NN 01 .0"I1N 0l 1WRD D)

A7W3

NI11N

N'TT .00 DNTOA DI7ITAAN NG NINEH NNDWN
7170 'Ma1 2N3 NNoul ,0'7'n 36,000-n NI N7710
1NN 0'11 7w 0'7NT0 .(Monné et al., 2017) o'"Nwa
D'NY 7W D'WAIW3I 0'DIY1,0'WTAd 0'NNDNNA NN
D7 W' [D 7V W3 217070 INN1 0'NYY 7W 1IN 0'NN
['dN D"NNNAD YAV fINYT ITNAI DYIINI 130 N3N
JIN7PNAL 133 QY3 0N 3TN 01aWNI NINpEL1 I
DI72N7 O'NNAT VY 7W INITAYWI ,3'T 1010 NYNEHN
NI AT NN NI 'Y N DYR7P0N 71T "N . DN TYTNn
YD M7 PJWwnn 1Y YV NINMOD Ay 7wl 1pwa
D'M'Y71,0'WNIWT NDIWN1 0'IAND 7W Y130 IN N0
V1 .0'NYT DITRY DN 1000w D' andwn 7wl
WaI' NIDIPN NIV N'I'0NAN NIDIN NINET NI7'WD
7723 7073 D'WEP 0'YITAT7 09011 NINNE M DIRNN
QNI NINNDNT7 D'N'NNAW 0NV 7' 0Y Widnd

N NITTINNN7 NIN'RNN 13371 NIV 07 |'NWI

.dU'1 0M2IN 0I'N NN TAID 0NV 7W THTAYN T30
NODINNI TVIAP0 MTAYT DX NI7712 DITAY NIDWN
NITAY NNl L(VWil 7W 0MWN 0NYIn) 0u7va 7y
D'7V-INY O'YUN M1 NWIADTAI NNUINAT NNWINi
7IYTN NIII'DYI7 121N UNN 'NUN MW NWIDIa IN
7W TINNIN N'TT 020 0MPNR NIRRT DINEE 7w
D'M'Y71,'NIPN VY ' OY T NINE ' ' "wTn waon”
NINNINA NNXN .NIPN NP ' DOY T VY ' 7W Wion
170 7W 1IYN N YY MININD M7V N0 7W Wi
MW WP Y10 77INNW ,0'WTN 71T 'Ma7 nUng
ITIN'7'N OFTANI DYITI0 .78 71T ' 0Ny ' 7w

.(Haack et al., 2010) D717

DUIV'A 327 ,IDXDI1, NIMNE 7' 130-2 0M2In 7RWa
NIINPT I'NN IwWYd .0"II'N 0'\Y7 0'wp 03T 00
013 NP7 D MN7 1IN .0'W71D 01 78w
VYU NIT'Y 737 'NIL,O713 0'7'Y' DY'Y30 D3N 'R YY1

JNINY7R NT'N NI1N7 NNON R

NINNOBNI Jwn NINNPY7 D1 0NN XY 1313 1Ind
O'Yy 7W NON 0JITI DO1'Y70TW NINE' I'n NN
NINPY NN 771211 71'NA 119731 MITNAD NI72) "D'w7n”
— MINNNI TIWA 7W XY DINPAE 0rMANPa b Wil
N'DN' 2N D'NNONN L([I3) MITh 7Y NI7Y1 Ninpn
DI WNL(7NIWI DI7PNT NN 1JW3a DNIT 3-2)
D'NNDNN D'7NTiT NIINIH '3 3N 78N 1T 10N 0'Uyn
JINI A7W Mt TVAW, ARV NPWI INAXYI NI'UINRD
DIWADDNI NN 'NRINI NI IN TIW NDWNI NINNONiTi
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VYU NITIN TN 1737100 [N27 NAlT NI .(Salz, 1952
M7 TINNT N30 7W w7o (2000 /Niwl TT-|3)
['17 13'1 WADA 7I¥' L [I2'N 01 AN IND ,0'WIN 71T
fNPW-N1 DI'01 7IINND TN 0'W9Y OWNPTID W
DI72N1 NNUINA IT DTN Diwa (Ficus palmata)
D'7NTi1 7W 71710 DINNONAL 0™ O'¥Y1 N7NIN
D'NVU 7W 1IN 1031, TR 0TAN Y7171 0NaIa7
D'IDIY ND'7{3 DIDID1 ANI7W DA NINDIT.ODINING
(Persea americana) ITIANI 13N 'WUNI D) fINWA)
N'DNI NIINNNT 0YW1 (2002 'MWl {P07110) VIR
1J0 'YV 1INNT NINPE Y7NT 7W DNAAN NINNONi

LO'WNNT ITPIAN

7113 01 0NN O'NYY1 0'W719 NiMNgt Imeouw
Phoracantha semipuncatata) TpIInil DIUD'7{INi
AT DIUDY7'Na ae (Tpenn ann 7a7
A0 (AT aun |707 ,Phoracantha recurve)
Wl ,Phoracanthini-in vaw 7Y 1INl Phoracantha
DMDINML OWIDIT O 78NWa 100dNAW 0900
A0 7' N0 Y7001 AT UaW 17P3 N
f'7700IN NW'I 'WaU |DIND D'WID) Phoracantha
IUWONN 20-1 AINAT 77002 1WTNA TINIYD TINIDDdI
NIW1'N 731 WYN7 0'IND DOilL,0'I'N0 W 071V 'anid
TINDTT N7'NNA TN TPNON DNT7 W90 00 DA

(11273) MINNIT A0
IDUND "OIJ7N 017'Y .N"D 8- U1DIT NIN

n'on' v (Chlorophorus varius) D'NNDIT NN
7V1 NI ,N"n 15-8 111a N 0NN NINg Y
NINP' .AVINT ININ D'NTAN 03N DNINW 0'0D DT
TNIWDL|I2'N{1 O [ANAL'ON 1203 ,71D1N'RA 1IN0 IT
D'NID NYNPY .JI0NIL VAN 1IN NDW KN
-I1NY DWNIVD D'NAY ' 7W dN0 [11An 7Y DNNoNn
(Managifera indica) 121n ,(Vitis spp.) |91 NNAITD ,0'7V
VT1d 0'NNONNA 07N .0"IT 301 (Citrus spp.) DT
D'DDIYN 0MAIAN .1IWD NOWNI DNINNDNAI ,0'0Iyal
NP 3'TND .0'NNDA 0JITI VP N'WNIAE 2'aNd

.(El-Minshawy, 1976) 0'1011 1j7'v1 NYAID 0'N1DiT

NNONN A7 |'N .Niphona picticornis 11 011 'MNIPN |I'N
7NIW'I D13 NI .0YIW D0'NY DT IWATNOW 0'oIyl
NTW DITIA N2 WA N3PV 10 YY1 wp Pty
1YNOI,1'DI72INT NINXYNTT NN TTIVD DITAT NN Yow
D'7NT NINNONIT NNWONAT 719N NITIPI O 01T

.(2020 ,TAN 1DIDI 'RY |3) 0O'DIV3

NND'7ID |'D R (Rhaesus serricollis) 17171 NN
NN At |'n L(Avgin et al., 2015) [12'Ni1 DTN YIDIN
Sama et al.,) 17NI (Platanus spp.) 1717 'NV 78W'1
.N"N 60—-30 DMAIAN TIN,T7ITA N1IINE'a TN (2010
¥V 'WTA1 D'NNDNN O'7NT0 .W7INn 78N 77 ' D)
TNV NIV DONINNDNAT7 JINT [DIND 0, IW7NIW 3717
DNY'2I N YVl NIYINC7Y 130 71YDWil 772 DTN

DNV 11177 DNIAL YTAT 7W 1T 1TIN DN fTWY7Nn

TNIW' IN7PNNAW D'P'TR 0'W7ID NINING' 'I'N

JNIWY7 1W70W NIMNEW I AN w'an7 oneng
(Batocera rufomaculata) nINN 1113 NI 0A3W d1WNi
f0DINAW NI R8T DW7100 NN (1 IN)
(Ficus carica) TIINNT 'YV DI'P 7Y NNYNNDIE 78WI
Peretz and Avigdoroy, ;2000 /NIWI TN |2) 78w
NWI'TI-NNAN YINWA TTINNT 3T 7W XYINT TN (1956
NIU1 NIMONNN ITNINE . (Hill, 2008) 'T7n TV NI
NINDwWAN O'Yy ' 50-n NI 771211 7173 ONPTID
Beeson and) D'WTIN JINWI O"N D0 .NIJIW
N11 .0'7ui NNUIUsN 1Pl 0wt (Bhatia, 1939
,0MI2N 0'YY1 NWNINA 17000 17W 0D'Yaun 71790
NN NN {1WYN7 D'W'NA 07070 ,0'WatNAE 071N
VAID{1 {3'TAD 121N 13T DTN DWAT-NN Yy 7w
Nair) D0NIan (Morus spp.) NINI 13JA 'NYY1 NIW
MIIWNT7 717aN0 1aa (2007, Ahmed et al, 2013
Bytinski-) 20-i1 fiNni1 7w 50-1 NIJW N'WNID 78W1
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JT'ON NITR-0NT71 12N 01 TR W70 'NINNN '
FNIW' NING I 130 091w NIN 7 07N IND R
Pinus) NN NINI (Pinus pinea) 111NN NIN 17 D'

.(pinaster

TNy 7NIW'7 WI7D7 D'717VW D'AY7N NIYNP' N
anpn

D DO71V1 D'W{PN DYITAG DINEW I an 0mw
(Anoplophora glabripennis) NIMONT  NYJNPH
2I'R) (Anoplophora chinensis) N'1'0i T NN
¥V 7W 0'27 0'7'N 0'D3P1IN O .'D1 07N W NNIN (2
77N INW DYAN TINA D'AIT O .00 'NYIT Ny AW
DOYIN ,IMDNM 101D 7V NNTIDNN NIIA7 NITIEPI DY
['MD MIIWNIT7 TIN7INT NIMONT DYINPY A 40-17-2
NDIIN N1 .(Haack et al, 1997) 1996-1 1"N1 W7ID
[1DNT D'NAINY DT 71D TV 10731,0YIIW 0'7Y-12N0 019N
N'YTT IO MI'7INE A1 13 DITA 1P PN
PTI01,2"1NT 130 'Nun 30% T'nwi7 7179 1717 a1 'nw
Nowak et al.) 1717 TIN'7'n 670-21 7WIN '7R'NIVIDI
250-2 1"MIN Y'Pwn 2006-7 1998 nwi |11 .(2001
Smith et al,,) IT NINP' 7W ATN2N 'WNINT V71T [I'7'ND
TIN'7'D YN TANI 2"1INT 2014 TV 1'wi P10 .(2009
TDIN'ND T1IJIWNY7 TIN7AN0 DIUONRT NINEW 2700
721TNW 727 NITAN NI'VIA NIITY .MUDIND 2001 NIw3a
2T NN L(Javal et al, 2019) MR WWIN'R 100N
Hérard et al.,) 2001-1 f1'7U'N2 f1JIWNT7 TINNNDI NI'Oi
7W D'W{I DYI'TAN TANY NAWNI YT NN .(2006

NI'0N Ti0 NINg?
N"D 3-2 VD NN .Y70'RA 71T VY VT 7V 13]
.Matteo Maspero :DI7'¥

.(Drinkwater, 1975) Nnd>1 NI7'0n JTR7 NNIP1 20-1
1WA 071N NNNT7NA 770N 78WY7 W79 TN A0
DIUD'7{3'N 'WTA 11j7MDON DNTAININ DY IR0 722
"N—J'NW701 '7100INT NI7WAN 7'N NN IWR'WW
790 DN .(Bytinski-Salz and Neumark, 1952)
J1D'N 703 TR W [ID' DWOAND 17W 0 [IWNA
717)N01 ,713I9Y 717708 DNTA UWONT AT 1310
Friedman) 112N 7n31,2001 NJW1 27 fMIIWNY7 78w
"N 24-7 13 "1 Y1 DNAIAN 7w 0OIN (et al, 2008
.(Hanks et al., 1998) 10%-21 DTN NI7ITA N3P
Niywi 0'modiyn 0'7'nn JW  NINPW YN 00
JVPIWR ONNT VW) AN'WY TVIA 0ONI7'Wol 7170
IVADIW D'U1D 1N ,0'W7N DIUD'7{I'N 'YV DO'D3IN Oil
INT2JW O'YY IN ,NIWIW D'DIY 197wl W [DIND
3—2 7W 1¥{J1 N'ON' NN O'NNODNA D 13100 N7
7V NINNDNiT 7W KNI' 7V19) 7INYI0 730 ,7IWd NNIT
N'WYI [NV 0'7NTT DTNWI 7371 f1'Nil N0 DR
13'W 7W31 DNYID 17T [NNNT WY .NIN7ANGN TIN7
0'I'Ni1 'JW 7W 171K (Seaton et al., 2015) D77

(2012 ,713) 21wV 1397 AT 7NIWI MPNI 78w

U'WA NINPY N DYITT7 DA NN W7D M
DDV DNITND TINNIDW [ (Xystrocera globose)
DYJIW NINIPNT VYY1 YN0 NIYNAND W7D N .1'OND
7W1 .(Sama, 1996) 1995 Niw1 781w N7iNill 0711
AINNT7 MUN AN NU'Wn DINE PTE aninonw
NNNONN N .(Matsumoto et al. 1996, 2000) |D'a vInI
D'W7N 0'NY ND72NNI, NINIUPN NNOWAN O'YY ' 7Y
NN nwa (Albizia julibrissin) TN TTNYIA7N TIND
Khan,) N{pnq7 0717y Ao 171t INNd 0Ny Dl
7W I¥N T'YN'I7N 'YV NDEIN NUNENT 7RW (1996

.ONIN NIINI W7IN

Monochamus) N'73i1 NIND NINEY NIT D1 W70 |'MN
DJ'Nn 150-2 Monochamus 201 .(galloprovincialis
D'NNONA AT 201 D' 10N TIN 'YND 0'NIDI
INT2JW D'YYI IN D'W7N 0'¥Y1 N300 A7 INNW 0'\yl
IWJPINTNDIT J0Wnil NTNT ((USDA-APHIS, 2011)
NNOWNAN 0O'YV 7V O'NNDONA D710 ,0'0 fTWMN DN2IN
D'TT MITNA D1 NI2IN D73 INT DYNPY .0YNING
TI'70'ND,1MI0DN [1DXT, NN IR IYND TINDWI |12
-7N1 |'Ni1 7W TN UAD 171N 2019 Nwa .1'E)iuadl
21N 71 N7 DINNRT DYW7 TUW |7 [MIyn 1IN
TN IT NINET.AI00 00 TRN N7 N (13171 I8 78w
1101 07'D 11 7W 7INI3P3 N7721 N1 NNT DYI,0'7N |'N
Bursaphelenchus nTIUNI 7W D'7'Y' O'NWI DiW
N'i1 TiunIn .(Akbulut and Stamps, 2012) xylophilus
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AWND L'V DA W IIN 7Y UIDWA DY7N 1w
NINIWI NNTNI a7y W wad NNl DWwNinn
1DINJW {17821 O'NN 0O'YY TNV L(Sallé et al, 2014)
DINAY NP NIIONTA7 D'RNDN UND Dl 19Wwa
M W Ypa 7y 0PN 7W DUAND 7w NI7'Wwoin
"3'w . (Battisti, 2008) 0'I1W Y 1{7'TN 7W NIDOND 17y
M3 7W D"YIVUN DTN 7Y D 1Y17 YIDWN D0Y7NG
Stireman et al., 2005; Hance) D'"717i1 210D ['dN YV
7W NI N'IYAWAN AyDWwin NNT DY .(et al,, 2007
7W NITNYIT NIDIWN1 DMI'WT7 MW D70 1w
Mattson and Haack, 1987; Allen et al., 2010;) D'N¥Vil
NIN D'NYT7 1DN O'7PN0 13'W N7 L(Sallé et al., 2014

.D'ITI0 NN NMINA71E7RIWI DINEH NI7'Wo

371 NIN1ANNA DNV DNI'NG DINIPT7 DINNDN
nMnNpti

DTP7 MUN1 (NNNIT NANA) DY W1iNia 2019 niwil
INUT7 QY INUT NPT DITNE T3 Y31 aIT 'UNDN
T11D Jwnn '73 NND7 N'T1 1INV .7RW3 13 'YY71 1D
1'N 711D P TN NIMNI' 7W D'PT 0YNIPND 09N
NP0 TNV [ND7 WI7D7 DY717V9W NIIUONRT DMNPT
NITi1 'WION NI'NA .N D'NINND AWI7W3 7VID NIING
NP T 7Y 0NV DI7DN NY'IN7 00d win'wi
win'yw .1 ;73'A07 D'NIT'T 0NN 7Y WiT NN'W 7N
NINNNDTT7 21U 'WYNN N7YDi .3 ;0170Ri1 1737 DJW"N1
JNWI DT DING DINET DMYONT DMNPT
N'TT DIINPWT DY DITTINNN D717 03T L 1INI33in7

J2'0 MMon

JWAW DIWA ,AUIWD 713'N NINI' A1 0MDY NNV
72 NITNFE AN LD 0D TRA TR [17W DINNON{T
[71T7 ND1I 'WIP TMYNW 10 ,0'DIVI YT 'WUE 7Y (71790
DMWONNT D'NIDWN OMNIDNTA |ITA 'WNA 'N .1T73uNa
11NN 27 .17IUNd MPIana NI NN 1Py
DJIWNIT D'AINDT YW7 77N DIUDY73WT DINPa
2131 TPIAN DIUDY7E'R 1310 .~ NN NI3'0 Mwn
NNYI NI7IT NIFDIZIINT DYIND AT DIOD'Y7N
DNIN 7717307 79 757w VW1 78W DIUDY70'Ri
,/INUI N71 .01 D'NNONA D'7NT .3 ;70N Ny 7Y
N7W ,71JW1 NNIT 3—2 D'T'AYAI NN D'NNDNN 271
72'071 ,7NW DNDINT DNV DIFAEY I IRW 10D

JNNTIN 173730 D'NNNNG

NIINT YNTIW NITIWRAT DI7IVD 7W ¥P DID'0 |777
:0'nINNIN Nwi7w3l

A1I7102 NIINNRGT DIWI NUWONA R1LITTORI D 'Y
Hizal and Arslangundogdu,) 2014-1 112 1N7anin OW
[19¥1 2016-1 112 N7aNiT NIUONT DINpa (2017
N7 fINXNDIl (Moussa and Cocquempot, 2017) |1317

(171327 171N1VIN YDNW YT'N) 2018-1 NIN'AN PIN

[(Fraxinus) N7'Q) ,2A71T 7'V NOPIN NIMONTT NYINP
NINPL.0IIw 0TI NI (Salix) nanw (Ulmus) Xyl
D3 7IN7¥N3 NIPNN N 1PV DYINAT OYNY [19'7YN 1T
N'TI1INPTIID-OD 'R N T NN 01 .01 0Ny
Wang et al.,) rINXIN ITNI 0T 7W W 2'TAD NN2IN
JTPIAN , DT NNOWAN MO 'YV 01 NOPIN N (1996
INY 131 12 (Populus) TIDXOY TIND TV JI7N
7N D0YITI 0MAIan .J(Haack et al, 2010) 02w uNn
NNDYIN 11377311 .0'03Y7 NINPA TN 19701 0NYUi
w'nN 7yn DIUIPJW D0'DIY1 IN YTl ND'71 0NN
[IT'3 VWX 70T 21N 701 DN 0N 0713 717'VN01,N"D
D72NNI NV 1IN7 2TIN JWANal ,DIanEa Nadwn
WD NN T NINNDNIT [12'Ni1 01 TN .12Ind
127V [[1"78 DTN 0'7'A0 JWW 90 DIYAN 37031
fIN7¥N 7W DN'YDN AT'A1 [NT'DI7JIN NTNN7 0'WNaIN
n'1'nil1 W .(Herard et al.,, 2009; Haack et al., 2010)
TWN7 JIWNW 72 ,78WY7 1N RT3 WI797 01717V

N1 ONIDDIN1 NNYI7

NI"INP' 'PT DNANEI DY7PN0 1w

7V N7 NIF'NIN NIYOWI W 071V DY7PN0 1INWY
MW [DINT YWD NI DAY DIMI7IERT DD
NINXYN 7V D1 72 7W3l ,0'NUT DININ7Y 'Y IN
1371 'NUWI NNV YU N3 7W MWW 7y NI7'woin
NI'N¥IDNNA TN DA IWNI DY7PN0 1I'W .0Yunadl
Ayres et al,, 2000 ; Logan) 77231 W' 1{3'TN 7W NIW}J
7W NIUWONI1 DN 7N DMr'w (et al, 2003
DUII'WAl WIN NP3 D'WTN 71T 'Ma7 05N M
UWNI DWW NN 7VID 0l NMIIvn Ni7'wol
7V TYIDWN MIVIDNUN .DWYPWNRAT DNIUIDNUIT
nU7y  .0"YaAUN DAUNE DYITRR W DITIWE
fINTINN NDIPN 7Y NIJIW DD TA 7Y'DWA IUIDNUIN
Stange) W' TN 7W (overwintering) 19N IN
MWW 0MpPn 7Y N3 DTy we (and Ayres, 2010
D'2'INAD ,TIDMNT NOIPNI DMI'WIE TN IN ARTING
NNI1 7M7Y T DN DNMNALE DI7'WOi NOIPN DN
/INND [TNNI D'™MI'WIL TNDDINUND INAN-IT [RNDi
et al,, 2007) W' PR 7W [ITRT NIDIN NN DIWA [PIN

.(Veteli
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NPT DY NITTINNANT NNI0N1 171781 2000 Nw
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NI INN7 NIVW 24 DIUD'7P3'R 7W YT 'WUP ND'WN
.13 TY 11 DDON NIYNAND 0N'WON1 17010 DY
NII'a 'WTa 7712) DWWTAN 12NIT 0Y10'I0 WD TNR 701
1D0'"WN ITNA 721 0YIW DNNN V3N (719'0 N77
721 0'WTIT 101D NINNE'7 0N YIAWD 7W 19'WN TNN7
[I7N NN 7'2277 '3 wn 30 7w NID'ONI NWA 71INN
TAW 7Y 001N 170000 DDl .OI7DXi NN
'WPW NNN NNIDI NIRXN'T 7V NI7I0NGN 'Y1PJN1 0N
JIND) DMWTIN AINNT 71Y3{3 DY7NT NIDIDY 191710
NI7'WO 7w ,17IN7 PRyd) D'WTIN W7 (Y3
D'7NT1 NV'DODI MDA NIoa T 7Y (D2 DNIRDI
11117 7Ni1 11) DUIY'AWI ,DNINNDNIT R'W3 13D 1w
7Y Y'OWIW 'TOIN DA NIN7ANA INT7 ANy N7
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m Bedouin sheep pens in Keren Kayemeth

Lelsrael-Jewish National Fund forests near
Modi'in as a basis for the study of ancient

pens in the Negev and Sinai

Mordechai Haiman

Abstract

This article was written following the last
conference of the IALC and presents data from two
research projects focusing on a multidisciplinary-
environmental approach to archaeological sites.
One study examined a number of contemporary
Bedouin animal pens in anticipation that this
investigation would shed light on the rationale
underlying the construction of the ancient pens.
The study area was in the KKL-JNF forests near
Modi'in leased to Bedouins from the desert area
of Arad, ca. 100 km to the south during the months
grass grow grows naturally. It was found that the
main pen in the Bedouin grazing camps is divided
into 6-8 smaller areas and is used for sheep, unlike
goat pens, which were divided into no more than
2-3 smaller areas. This type of structure is well
known from ancient sites in the Negev and Sinai
deserts, named "enclosed structures’, which were
already identified as sheep/goat pens in 19th
century studies.

The numerous subdivisions of the sheep pens

include the following areas: An area for ewes
without lambs, an area for ewes with young lambs,
an area for males and ewes who do not go out to
graze, (sick or just about to give birth), an area for
older lambs who go out to graze, an area for young
lambs who do not go out to graze, a feeding area
for ewes, a milking area, a meeting area for ewes to
suckle their lambs, and the like.

In addition, two more facts were discovered: one
is that the sheep need three daily waterings vs.
two for goats, and the critical need of the sheep
for seasonal green grass in the early springtime
without which they do not breed.

The second project, which included fieldwork at
selected sites, focused on mapping agricultural
systems and sites to a display a ground plan that
encompasses all the components of the sites and
the surroundings. It was found that during most
of the periods the enclosed structures believed to
be sheep pens, constitute only about 5% of all the
pens, most of which were used for goat husbandry.
The exception was a large group of Early Bronze
buildings spread between the town of Arad and
southern Sinai, in which almost all of the buildings
were enclosed structures (95%). The Bedouin
encampments layout supports the assumption that
sheep husbandry was dominant in that settlement.
The goal of this work is to integrate the data of the
two projects focusing on the issue of sheep rearing
in the desert.

Israel Antiquities Authority (Emeritus)
haimanmoti@gmail.com
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® The Nazareth-Dabburiya wildfire:
remote sensing to assess burn severity —
use and insights

Idit Tikotzki 23", Noam Levin * Eli Argaman ®"

Wildfires are part of the Mediterranean ecosystem
and are expected to increase due to climate
change and global warming. This study focused on
mapping and classifying burn severity using image-
processing techniques based on remote sensing
and machine learning. The wildfire in the Nazareth-
Dabburiya Forest, which took place on October 9,
2020, was used as a case study to characterize
areas with different burn severity. The analysis was
based on images from the Sentinel-2 satellite of
the European Space Agency (ESA) and an aerial
photo taken by the KKL-JNF on 10/25/2020 (about
two weeks after the fire). We calculated several

vegetation indices, reflecting the changes in the
vegetation's chlorophyll or water content following
the fire. We used the aerial photo to compile a
catalog for a visual assessment of damage to
vegetation, consisting of five categories of burn
severity. We calibrated the vegetation indices with
the catalog and found that the indices allowed us
to distinguish the catalog's different categories.
We also found a positive relationship between
overstory cover percentage and burn severity. This
indicates the importance of planting density and
thinning to reduce burn severity. We found that the
vegetation index, which reflected the chlorophyll
content changes, had the highest correlation
with the percentage of overstory cover. This may
be explained by the dominance of coniferous
vegetation in the study area. This study shows
the importance of combining satellite information
and high spatial resolution aerial photography for
assessing fire damage.
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® Long-horned beetles as a threat to forest
and ornamental trees in Israel: current
situation and management options

Zvi Mendel ", Shahar Samra %, Moshe Nagari ®,
Carmit Sofer Arad “, Daniel Bensimon ,

Omer Golan °, Maor Elron °, Dana Ment ?,
Ronen Shafir 3, Idan Kopler ah

Long-horned beetles (Cerambycidae) may become
severe pests when they encounter tree species
suitable for their colonization and development.
Susceptible host trees may display a genetic
mismatch or be subjected to physiological
weakness, and therefore lack the required defense
systems needed to face the beetles' attack.
Approximately 130 species of cerambycids are
known in Israel, and as expected, only a minority
among them are considered severe pests of
healthy trees. Herein, we review some indigenous
species that have become harmful: the duke beetle
Cerambyx dux, the great capricorn beetle C. cerdo,
the grape wood borer C. Chlorophorus varius,
the mango branch borer Niphona picticornis and
the sycamore borer Rhaesus serricollis. The five
aggressive invasive long-horned beetle species

identified in Israel, are also briefly discussed: the
mango stem borer Batocera rufomaculata two
eucalyptus borers Phoracantha semipuncatata and
P. recurva, the lebbek borer Xystrocera globosa,
and the black pine sawyer beetle Monochamus
galloprovincialis, known as a vector for the
pine pathogenic nematode Bursaphelenchus
xylophilus. Potential damage of the two Asian
long-horned beetles, Anoplophora glabripennis
and A. chinensis in Israel is discussed. Both these
species have already become established in the
East Mediterranean and may invade northern
Israel in the near future. We present in brief, the
direct and indirect effects of climate change on the
performance of long-horned beetles as tree pests.
Development of management tools to cope with
the emerging problem of the long-horned beetle
focused on three fields of activity. 1) Evaluating ten
commercial insecticide formulations to prevent
tree colonization by long-horned beetles, with an
emphasis on environmentally friendly compounds;
2) evaluating the efficacy of specifically designated
seismic sensors to detect tree colonization by
larvae of long-horned beetles; 3) establishing a
network of traps baited with commercial lures to
identify the occurrences of the Asian long-horned
beetles and the black pine sawyer beetle in Israel.
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