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DUD'DD NN NIWONNA 72 .0'A1 DIV YiIP 'nng
NII7IPNT N2IWNN 7W 2NN TIEIONN DR VAP0 01D
.(Collins et al., 2014)
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(U703 NAN1 NN DITIIDN 7W 2NN [TAN7I ATRY
(U3 ND'NOI NIIDY'W NIDY |10) N0 MN'W 7wl
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(drivers) D'WINM NN . ;0TIW DINAT DAITIPNG
N3 NN 13'W TIPON DIPW 31T FANAY7 Y7
NOWill DIP'WR NYDWA MUYI T ;TPONA7 1TITNN
DII71R NN MN'W 7W D'NIIN INN7N

JIND NINNI 1WNIAW DNPNAT NN TRI0N 71T NN
D'NINT NIINPYN DIWY7 177310W1 N13a01 TPw D'
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NITN7 ID1AW TN DIP'WW 13307 1720 03 10w
"TIPON 7W AP'MyN M0 N77 MWON 1IN (A2TINN)
"TIPDN 117 DYJIN] 17D'0 0NPNNA .NAI71RT NDYNi
7W 70WIN PJWNN7 YT'N 21PN7 12940 13NNl ,N2VNi
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NOWN N'T NNPIWA DDA 13N NII7IPN NIIVN
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fIIN NNNT 7W D700 13 0'AYINAL DUV
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TION NIWWINNTT NN 7712 217198 'TIEI0N DI'W
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DIP'W .0NTNIWA NAI71ERT NDWAN TN Wyn7
DNITN [12D ,NNDIN NMI7IEN NI2YAT TN 0'w! T
D1 NWON 1I'N NIPANT INA7 DIP'WW 0Mm 17130
.(Kollmann et al., 2016)

['217 YT 'NID DIP'W 7W DIWNRT DA7Wi 7700
Aerts and) 1IN2 NAI71RT NOIWAN TION NN
D'7{PN 13'WI VPP DNTYTNAW 10, (Honnay, 2011
JIMI71IN NIDWN 7W 010 127370 7Y (21 D'W'DWN N7
.(Choi et al., 2008) |TIj3DN 7V D1 N7XN

72210 TN X' 1230 3TN 7W ANNNT NNYGT TR
7V D'N MIAN NINTPN — NHU DINR Vg 'WINWW ,0m
D'NY NNMDINPIAN M71 717, NIZYni 0ND0 N
(12D Q130 133N DYI'W7 17'2n — a7 0Nl
D'2'71Ni AN 7Y DWIDWA 787 0MI'WE L3 21700
D' TNNT IITWI IIWNY IXNTT7 DNNWE0 DMI7IER
N33 0w L(Avni et al, 2012) vig1pa 0'70N7I
171Y 113 1N 0'2'77IN DMWY DNIWE 710 (1Al
fT"NNNIT DNN2N D'WaLA VPP DONDE DINTRNN
TN U1 N TNNDAY7 DRW A NHEEa Na
.(Shachak et al., 1998) 1113w
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.(Peters et al., 2012) O'NNID NN 'MNN'WI 1T
0NI'd DNX'A 133 DNITEON DEIZIEN NIDN
AWPN LITD IINAD NDNING  NoN' {1133 DNy
21N 7TIND WNAIN NAI71RT N2WAT TIi3DN7 0N
NNIPN7 DRNAD T1EANWNA NN NNDHD NN Y7101
7710 (2015 /NIWI 7113 ,2 1I'N) 131 0N 7W 071071
NIVIDI17 N2YNIT NN NN NNI7 137 TWONAD IWNil
A" Y7 NN NIMMND 7W 0'NJINA DIP'W Y7707 IN
Y"o71 NDIYNI YD DN YNNI7 712 7TIn0 171
NN 1WA DIEP'W DIM7'Wo 117'W 13aW TR0 DN [INd7
N2WNIW NN WA 7TIA .OYINIT NIYAT TN
1NN 01NN TWI7WA OUINT7 7712 1330 7W DA71IN

.0jJ1WN I¥N1ATINA I¥N ,TPONN

NIRRT ITIT7 O'7'3IN: D'AIAT NN

D'TPNNN 3TN D'70N7 O'7'N0 0'YINT 7Y 0NEnN
.U NNNM2I "W IND L, 0"WIERT D'MIINA NiNndd
DNYDWIT NDWIN 0NPNN1 NN 1IN 0'wavil
['d 'ANIAT WEA) NA MDD 7Y 1780 DM 7w
nioynnan 7y (7111 Ypap 0N ‘ANl 0NIYn 'nnd
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.(Shachak and Lovett, 1998)
1IN11 TPw MO PIND NINNa LTER MjNn Mona
NNNJ .0'N'WIT DD NIDIDY 7Y KXY N'YIY NYDWI
q2TNT7 MPWI DN NT DNWE MDD DNNoa
1717 N3 0'N'W nninn 21, (Hoffman et al., 2013)
7V 013 .NIU7IEPNT NIRRT 7W 1WA IIWNAT N
NUWIT INW 1IN 09W INT IWYIW 17 M7y 1o
1J2NW INIT 78 DNPNA .0MI71' Y0P 'Minpa noin
ATITNA OMN'W T 13 P00 2DIAGW NI TINWE N0
NI2PYI AI71'2 Y17 DI NI I3 DP'Y0 200w 017
(NMxa) 0'7pN nwowill (['yd) NIMWIEN DIYDWil
NN man 1 wpn (Paz-Kagan et al, 2014)
,O'N'WIT NNMD T 7Y |Nd3 YPIP NDMNoL 7YY 00
NNOAL A0 7Y AT 700 7W VDWW apTal
NIIDU'W '3 WP P03 ,10 1D J(Hoffman et al,, 2017)
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NJWAN 'TIPDN NN ONTONAN 070N DX TNI0NI
7W 'TIEION DIP'W7 "OOIND TR WAWDIL DNAI7IN
Boeken and) 0O'm '713n ONITRI ONTUTA OO0
77N (Shachak, 1994; Boeken and Orenstein, 2001
TN T'70NNW 72 7Y D'W'IANNTT O'NNAN 7Y DDIAN
NIIZIPNG NIDWNAN 7W TIEPONM 1IAA0 DN INVUAL
231 NI NIA AN ' 0'NWAT ' 7W AP170 N0 311
7V NYNINA 71317041 .(0'N'W) 131 w7131 (Vg 'ningpg)
Shachak) 2NN NIANUA VPP DINT NIW 7Y 0 T
11NN UD'0UDD NUINA AT 7D .(and Lovett, 1998
D'N"PINAN WPNP NIN71 DY77 IN DMWY O'NND 7W
Eldridge et al,) NIW NI'ANIA NI7NRPOT 0T TN7 1T
N77 .INIY7 0DNTIN O'A NDIN7 'My 0'nnoa (2000
PNIY7 D'MWin 'm 1N 17070 NIN71 DN'WY D'AND
NN 117811 D'MND1 NN¥AJ |2 7V NN ITNNY TIT
[N (D'NAY 7W TTNI'DIVID) FIWNRY INT 7W NIDINI
'MNJ1 11370 0'AT N7IDN .0¥AINAD 71 003 217030
07N WAl T13) TIWNY XTI NONIN Yo
I TIDM NIN NDWAN 7W 'TINN TIPONG 0'odn
Eldridge et) O'n1 DMwyIN Y 'MND DN 71Yi
al., 2002; Segoli et al., 2008; Shachak and Boeken,
.(2010; Hoffman et al., 2013

17120 DNPA DY YEa 'Mand ' Y7300 WE
"U71N-1IPNn 'ONY 13100 0'N'WA 0OY YoDaa 'andl
(7112 Y21 DN{I) 1PNA 'ANO3 .(Chen et al, 2008)
['M 72 7W D'UIDI1 100N DI WY IIWNIT N
AWIYIELTIAL TN N (D'N'W) Y7300 'NNda .Ing
.(171I'N) 071133 'R 720 0'UIDT D01 0N

N'WiI Y17 DNjJ — N'0'0aN NAI7IPRD N30 DT

AN MW TV 090 INY7 PR NI N7I0 YENEn 0ng
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DNO 7'V D'RNAT D'NIW-TN ONANTT (7R [MNANT
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NN NIN'NDN 12311 YPIPn 7'0ND7 Aginy D' DN
1137197 1"NNY7 O'N NIEO0NI TR T 7Y 0N TIaN
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NIIW 77001 TIN"A 1d1WN 0N NYANW O'8IN 0NN
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IANWN NIN'WI TN THI0N 0MNIWT7W NNV TN
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Y7102 O'N'WI 7W OTIEIONA NIYAD 0T AMYA (10
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D'NJINI INN7X NIVl DIP'Wil NYDW 11Uy
NII7IPND DDA 'NN'W 7w

NN 7W fR'WIT YWD NN NDPWN Ygapil NIDWN
[1DN31 NNX=YPIP WD TINN7 fN712' DN NII71ING
NNl YpPaPn 7w O 132N0 DN 1IN .NNINGL i
NII71'20 NI7'YDil INING NN NN ,0'UIMVII
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NNNAT |10 NAI7IENRT NDIYAN TIPON DN 0NN
.(Yair and Shachak, 1982) 1ti1 ™nInN TNAL 1IN
['2 NPNPNIVING TY 7Y DNONND WTNN - 117040
NiJ1 Y71n-1P00 MDD, DANWAN ,OWian MOND
.(Boeken and Shachak, 1998)

fIVIIN NIN'DY7 1720 TPW DD I8 NIND 1NN
NOWNIT DIP'W7 N'Iad7 DMUNW  0aply  0a7w
JDI71N

NN DIP'WT7 AWTN T DN 17771 0'27W0 YN
11VUNd NI NPWA WITNT .0 NI7AAN DEIT7IEN
JININ 107DRW D' 7712 N2WNRNITNW 7V 1awNnn
NNWONI,0A7Wi NYIIN T NI TN IThwT
['N 1AW VINT T 7W 'ND1I0 INAT .NUWa DIp'wil
NNTUTAN DIMI7IEINT DNIDIWNT DN TNA7 DNWON
WA N TIPON O'WW 0NV 1IN PR |[ANn7
Yni7 1 .0'W 'WNA [INND fYYNAW 131230 N'DI7N0
NN PRIYT7 1207 W' 70N 0'W WONDW a7wY
INT'W NIY DINN 0NN YNIT7ELTTD NIRRT TIEI0N
771N NI317 NWON' N2IWN1 O'2'70Ni NPT DN
JITPONN [I'NW NIDVA DI'W7

TII3DNN DIP'W7 'WINiN D'D3i NN 1IN 71T 1NNN1
N"D PJAND MpPNN D'D 7Y 123 (1983 737 DuX1NW
N7 7"PP7 NWOHN INNIDW D'7TINAI DYPNNRN . TPW
NY'Ul NWOHNIL,O'N'WiTNNMI 7713 1011IW 0'Y71N NN
DATINAN D'NUWI Y73N-11P0 'ON' INPIW 72 .0'NY
NJI37 .7INRID DT DIMWTN NIMI71PKR NIDAYNT 1WY]
TXD WON71 PNT7 L[INd7 T'WNn7 W' ,0'7PR0 1w
J1INWN D'7R 7W D'NIN 0'W730 N2YN DX 770W7

INTAlN 12Y1 .(de Groot et al,, 2010) N1I71jINT NN
:(MEA, 2003) N1I7IIN NN MN'W 7W DID YN
fIWI7W7 INXNINY TWNNAL,12'NN1 N3N N0 Li1ID0N
fIJDON 'MW .71D'AN '2'77N71 NDIWN 'MMN'W 7W 011D
.(MEA, 2003) N1"AI717N NIDIYNN D'73NNi 0NN O
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D"IMDIN O'N'W 1{'Val,7'W7 DNITIN D'OID'OAN NNIN
TIMNNNT NN DD DUaRT ,7'7T 10D 13TR0 1007
;2006 NWT [12N) YIVIN WHT-NN NN DN DNIPNA
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TV 0IINA YWY NUWNA7 13N Wi-NN NUYNNY
77T') DIW 'D7N WAL YT 197 ANYnw ') 0710
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['IW 7191IN1 .N'NIWN D'YPWNAN NINJ7 DNNA 1w
TMNNY T 7Y NU7WI 1WHI-NN DYNNRY 711DN7 INNQD
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AN W A0 NN NUDI72IN NIVAT NN
I7NIW Y 7w 0'w1D  100-On NadYIn IN1aoal
"IN NN IND 0'71T) O'N0YDNNI (Gazella gazelle)
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T1IW 70 TN NIMNIPRN N7 17'1 NN 01 WNWN

1NN NIP7N NNPia

NINITP T 7Y ANEET M WA AYI3Ea Pnna Dinn
2000 Niwa yTn7 [N (12NN 23T '0ND 7W NN
INITING NN IPN7 71una (Grunzweig et al., 2003)
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V1w INI7 N'nITn NP 30-2 0117 30,000-) 7w NUW
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VU3 W .(2009; Schiller, 2010; Qubaja et al., 2020
D'7WIA' IN 'YVUN 1{3'V1 201N RIEL1969-1965 DIwa
TINIDN 7131 DN Auant (1 R) (Pinus halepensis)
NIN Y 7W1 7T ' 7W 07191 NI W3 NNT
ITI'W DWPWAN YU 7W DITIWKRIT D'NIWa 77031
J7NAWET AI7NIRVUNT NN'WIT) ITN7 TR DA 1
111 D'7'NWiI NIDDANA7 TINA 1yrol (2022-1960
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DYJWA 77003 71770 Y719'07 N0Y0 DP7NI 0NV
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Ficus-2 |INNNiT NN Friedrich Anton Wilhelm Miquel
D"M2'I 0'OID'UN Jw .(Miquel, 1867) retusa var. nitida
101D'Un retusa-7 ,7WN7 .O'TNN DMI7191N 0771031
['R O0IT,7'3p0na (Barrett, 1949) 1IN 'wAIW vyn we
'NJUIan .Urostigma microcarpum-2 F. microcarpa
W'w oMW At i1 Karl Ludwig Blume 'In1a M 1371000
F. microcarpa |'17 F. retusa var. nituda |'1 NIt
7W 1'MIIDPUI 1oYW 0DNPINan 1NN .(Blume, 1836)
', 2"TNAL 13133 DIYIUI DI'DI72INT 'V Vil
iND F nitida W1 NNN TN'N 1371 .00370 [UIN 'DIND
19-11 fINNDT 777003 NNINW YYUil 7W D100 DINW 1021
.(Barrett, 1949) 07101 01J'ND

Corner, 1965; Chaudhary et al., ,7wn7) 711pn 01D
F. retusa NIT1 TN ,D'NY 7' W3 ATHW (2012
17IN) 1T NN N7712 17W N'WAUA ANIODNAW D10
F. retusa var. NN D1 7712 NI ,1T7021 (NI ITRD N
M 'T703,ITIAI DNITN 'YV [DIND 102Ni nitida
WIU [DINI Y'™INN £ microcarpa NI Wil |'Nil
411217101, 1'T7N1 78D |NUIAD T3 DY) DNITRD
TWI7 DMWYW D" 0YINI 'N Y7100INDL NINUD
VY NI'DI72IN 7W PN 7Y 127 W'W NID7WA 7Y
,D'2'TN{ 1T 77211 ,0'37N 7Y IN ,VINI DINTWi DI
JNNNIT 'AND NYWAT7 YIND VIDIT 'R NI YVl 7w
.F. microcarpa NI

NNTWi 0I1;3'D 7W DINNODNiI V')

DI'D D) ,Urostigma 110i1-NN1 DY NN IND
Richard and ,Strangler fig) "p3in yy" NI NNTWiN
INDTIID VY 7V ININNDONT NN 7'NNNi (Halkin, 2017
DNN DY'N7 NIT1 NRT DY .(hemiepiphyte) 1NN
NUWN 7Y U117 NN'NNNT NIWMIT TIND D) KIT 1031
.(Rensted et al., 2008; Shuyi, 2009 — lithophyte) w70
NNTWi DI'D YUl NIINNNT DIWi 200 77701
711001 [IYINTT NIDDINT INN7 .071Y1 D21 DNITND
U] NNTW DI1j' 00T ONINDT 71730 'Naa
D'WOTIN U3l ,OTRT MTY N77 ININ1 UWOHNi7
(DmNN D0 Riefner, 2016) D311 DNIDY DIN'DNW
ATND W71D NNYD VTN NI VIND .OY7NI DA 71N 7201
.D1"Y1U 0'NUW31 1P'VYa,N70N0 0 30T Dupa

[12'Ni1 01 TN NNTWiI DIP'D 7W DI7PN

JITN7 ¥YIND DNTWiT D130 DI7PR7 AIIWRAGA DTV
J1'7'N'0N (1827) Tineo 7w N'f1 YYil 7W 'YV fINIDNiT
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DI{2'D 1D '1'n 7Y

10 DW ,(Moraceae) D'"NINT NNDWA7 "W DIj3'Dil
NJ'U71 IWNDW — Ficus — 'WTNI INW DA RIT NNVl
DN A01 09An 72 J(fig nr7aI8al fici 0'a13) 1INN
100—-80 '3D7 MIWNI7 Y'DINW ,TNN [INTI IN 'NYNY
Hollis and Broomfield, 1989; Datwyler) Duw [1I'7'n
V11 yuil .(and Weiblen, 2004; Ronsted et al., 2008
N'MNTI NWAT DR ITIW 0"DIAIND DNITND TTINURYT
DT {PMON T T'ON7I00IN)  Gondwanaland
JUIU |DIND 2101 ' 2N DI DA 0'Y0In oW (1NN
-NN7 7'"W NNTWi 0I3'0 .010-NN 1y1w 01j'0 1101
DIj7'0 11'01 1,000-800-2 021N 071y1 .Urostigma 1101
7W M |'oNnn J(Whistler, 2000) D'N'WII O'Y¥Y)
;1110 7N 7INIZ2 DNNDN 0NN O7W 723 NI 090
D 0'7'NAN NN .(Syconium) 1D NN TR NG
TNN DID'YU '7V1 INI7D ,(NNTWN DI'D 1IN2) 0'N'a-TN
["'ONAD .OMDTI 03737 DNANT DN 7712 NINNDN 7w
NIVIX 7Y NIDNNDAN NIT D' ' 7W 01 d1wn
1JW' .NIADIT N'MIDi IN7 Agaonidae NDWNANN 0'YDY
Janzen, 1979; van) DI{7'D |'N 727 YN 7W 'DNDD |'N
['017N7 O"17N O1;3'0i1 J'A .(Noort and Rasplus, 2015
LDWNTIT N TTPAND N7 DIvINd

D'T'YA DIj3'D ™YY 7W {INNOT NMI71391 010NN
Iy 1J9 7Y DUPINA7 T'WAN7 2'N DT INTY
NITIWH DN N'UAA7 T2 Wi 72 AR OMWY71 100N
D'aJn oo ' (Mawdsley et al, 1998) 'anni
72 37N DUIAAL D'D70V1 0NIDY TH7Y 070831 NND
D 7178 NI'7IN '7V31 ,0NITIWH7 D'0d0 NN DIITRN
JNN7 DWATI 7W DMP'UN OO0

N'DAANAT INNIDNI NNTWi D13'D 7W NIAT

Ficus retusa 17'NN 'l NNTWi1 DIj3'0 7W 'WTNN INW
'MW NINW NI DNNW L Ficus nitida 12N YNNI
JTNTA TINN"E "V DI — NNavd Niay onnw
Riefner,) Ficus microcarpa NIl 'WINil INW DI
AN AN DI NI NIINN NNT DY (2016
Itti- DWi nNN 1678-1 DDOID YUl 7W [IWKRIT WA
"Little Root-Tree" NIl DWil W'D .arealou Rheede
Indo- NIMN-ITIAN NIDWT NANI TN 'WANWT 71311010)
IN .1767-1 TIIWNT7 Y'DIN retusa |'Nil DW .(Aryan
71NN TWN1l ,nitida-d Yy NN Thumberg IN'N 1843-1
|[VUI 1861-1 11D D DN ,0'T1DI 07 12WNI O W
(synonym) 103U ININ NIi1 nitida-w (Bentham, 1861)
TI711 'NIUIAN V3P QNI NIND UYn retusa 1nd
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A3 UIN [IDNW L, 7NWY PN AW N7 110 DNT
TNIWIT DNd YU YUNW DIIWNIT DINERN | 0
DJ 7V NDDa (1953) 'PoI7'N0 nwn (1951 ,N217)
MDINY 0NN NIAINN2 NINNA 1921-3W I 1y
[A1 NN 32N NI 730N D3 'WIN W7 .07 1IN 1Nw)
DNIj7N1 NYU7I DIUDI7{3'N 'YV NIN NINJ7 WATI, 01N
I YV "7'NWW 127 TN W ONT DNTWA 01'0 Ny
21 DITNAN ININW [2NT .N1I7 N7 2YIND 01T 13D
.DN¥NI 0TI MW 70 11D 1YUIW NNTWIT 7W31 YYUil NN
fIN1ID 7RIW'Y7 NI DNTW 01'0W NYa7 N ao
.DM¥NN TN 732 ,20-1 7INAT 7W 20-i1 NIW YNNDNT
712 DWYT INAIT 137 DTN O'YY"W [vyn (1936) 21RNT
7W DMYAN 13N NN NI3Y7 19539 DTV T ,"0NNNN
INATI'D ONNAN INDIT 178 O'YUW DN . NNTWi 013'0
[1IDN1 7W NPRT7 N0 L1922 IR 1921-1 Nia 7w
NUIWNIT NIYV'OINW N'IA7 W .Yaui YTR71 NIN7PNT
.1930-1925 DIWiT ['1 21aAN 7N I'1 NNTWN DI 7w
NINN7 Yauil YTN71 NIN7ZPNT7 |12ni 132y 1932-1
131NN (NIN7PNA N7 TINN0) N'N7N0 DD
N'IT 120 TN ' TNY) [AN' [1DN7 1IN0 AR A7nWwni
NINYI " TYW NNTW 030 7W DNTW 1ol ow (T
NN 120 7W NUWN 702 DI

7101770 fININT NNTWN DI'D 'YY7 ND0I NNTPIA DITY
W INUWI TII93'WIHT 70T MTWT IR0 1Y'01 R
MWNI) INW NI PAYINN79N0n DIZNINAA TI71 07170
VIIN) WTNA MTWi 7w 1931 Nwn 0I7'y ' 7y (1989
IN TINTW NA{IN DY D10 'Y [N 72D 1W01 (2015
DI{3'D NN 7W 17730 10'7;30W DN 1NN 732000 N7
(2019 ,78111) DINN D'20 O'NY N7 ANNWAT DNTWI
(D"7'NWw Nt DTTIVAW 131DN) MIVAWD 7Y VY Nl
N¥D{I7 01 1NN

DIj3'D 7W O'WAT NIZ' 0NN (1997) v1wor71 13 DININ
ON {300 N ,UTINM N7WNN NDIPNI 170N NNTWi
W TIVIM 7D 'R LTPNONT AT TR YU DN 1YU)
D'WIT N TWOND TNITIW T3INAT AUINGT DINNAT
A11ITI0 0IWA [NIND

NWa 717N VINI DNTWA 01'D 71 NN f17'Nw
17N 30-1 NIJW N1MWNID .20-71 1N 7W 40-111 30-11
NIT) 1IN 7N T7'WUN DNTWI YU 7W 1Yo
NUIWNIT DIMIYDHIN DNTwi (1933 ,21aN 70 Dy
DIj7'01 1YU'3 ,NNN NYJIION DDA W 1IN 70 7w
DWW "2 10U T7'Wuin NNTW (2014 711 70) DNTWI
31 ,7INAI 722,113 YU NNTWA 013'0 N ,1936—1919
NN NIY'oIa a4 1943 njwa .30-i1 NW N'WNIN
Q1IN 7N DAY NIV AT "N O'YY 2,751 11aN-70 7w
(1943
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TINDT YNNND 1827 1107 1'7'N'D7 YUl NAIT INIT ' 7Y
71001 0'MUI 0731 DNTWI DI Ny YUl 19-1
;Blanca Lasso de la Vega Westendorp — '"W'N YT'n)
Rodriguez de Berlanga, 1903; Hill, 1915; Westendrop,

(2015
D'7T NITNI NNTWA DIP'D 7W NI DTPIN0 DI7ENRN
MIIWNIT NIYAND NI, DNNAT TINIA 722 71 [12'Ni
077211 ,01j7'D 'YV 7W NJINT Y107 191 AN 7W
TNNIN IND'TIYI UY7Wi NDIPNA 17N NNTWil 01'
N"I17 YY NIOONT7 |22 11 NIY'UIN A 78 WD 7Y
NNTW NP 700 ,77'N11860-n NIF ININALNITDD
JNTWI ™YY NIY'UID D1 N7 0P80 .0NY¥A1 NN
D'IWNN 3N YYD RITW  NNTWil D3'0 D2INal
vTn ,Ahmed Shalaby) 1132 Ulbal ,0¥N1 NI
El-Sheshtawy, 1969; El-Hadidi and Boulus, ;'wW'N

(1979

TNIW'1 NNTWI DIP'D 7V DINTHEIN DTV DI7PN

MWONIT WP 7W DITRIN NIDYIY D ON NI DTy
JNIWII DNTW O13'D DI7PN7 N300 101N 'DND 7w
IIWNNI'A7IV DW 7Y 7137 'NIVIA 0 711 N7 D130 10INR
1Y 271N D3 N7N 071V DNTWA 013'0 7w DNPING
IWNIN (1948 ,]1710) "YINT DY NYNN1 0 P7NW" 71T
['3 NINNT NNTNOAN 7W JWA R'WIT,TI00AT DN
(2022 n3ITN) 7NIW W 1310130 AN 1911-7 1905
11371 VD 1900-1 7¥11 VTINMYZ INDNA1 1D N7 W
7W 0"YIUN D'WAINI VANT 'INIW D'NYiT DRWY NN
TIN'WAD NNNT N7 NNTWN D1'0 N (1948 ,]1710) 7R
N'TT 7MW 139 DNTWA 013'07 AINWNRIT DIDNMNN
DIINAN 17 OIND7DN .DINI7ON 'R 7W 1INAT 72D
11 VN DT NIV 'NNDNALL, 3PV (N2 170N
N0N1 (1947 ATTN) [IN7 [IWNY 7W D230 WK
DINI7DN INID I'IN 7N 7W [13'2 13'"IY7 YYUID INI7'VD
ININ) NNTWI DIj'D 'NY INIWN1 'RW 1911-1 anona
NY'UI7 WNWY7 O'NNN VYYUAW "0 (F nitida 130N NI
JWI7W) VINT 1IN0 NN DN N7 7)1W RITWE,DNTW

.(1999
DI'D 7w ny'ol 7Y NN (2016) '{P017'073-]107N
ITN7N T 7Y 1911 DY7WN NNTWA 1915 NIW3 NNTWi
TNAW' TIPNN NI D'Y7'NWA NIVOU7 78w a1pn
JITINA YN 7NW VIRI TIMI0 7WIN,0ND 70 11337
DY TTIM 17,1914 NIWN 70 7RIW! 11PN DN 7010w
D'7'NW 71j39'0 [DN 7NIW' 117N 7NWAT .AND 717
N'JIN 1'I1023'WIE DIUDY7{3'N (13D ,0'TNN DYV 7' 7w
'MW 727 NITY 72 |'N fTWYN7 N NNTWi Ny'ui7
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NIYNWN '7Y1 03T |'N 07N 28 INW |1 .INYY YU7
DJ'AN "1 .("WN YT) VYUl 7W 13400 ININNONa7
DJ'NW NIAD1 D'NNONNT NIYING ' 07721 0DYD'NO DI
N'Ji17 1'10 ,NINT DY .YU7 NIYNWN 7Y1 71 7101 D'
NINNONAIN NIYAI DWATIT DINNONAL 17W3ATNW
7Y PN 07NN NYIW 70 YU 7w Dol
09"\N (Microparlatoria fici) DIj3'D N'J1AN ,0''D'ND 0
(Gynaikothrips ficorum) DI;3'Di1 7W 0Q'7Vi1 797N
7V DIWIWN (Singhiella simplex) DIj3'Di1 WY NN'IdI
,0"YIU D'IUN T 7V JU'WT 00NN N NNTWA 010
Anascirtothrips DDNi1 .NI'7'D0 NIVIN 'T 7Y 13
N7 ["TY 1JI0N7 DUNINNT DAL TR7 VT arorai
.(M1DN3 oo Mendel and Protasov, 2023) DI
IDUINAW DYNIVAWN 7Y 43'TD Dl DY'N wi7w
DI{3'Di1 7W D'7VYi 'Y¥DY NYIN [NNNT WYl 780w
7W  NNNNn 17'000 [ (Josephiella microcarpae)
N73173n 17'0011 (Macrohomotoma gladiata) DIj3'0n

.("w'~ y1'N) (Trioza brevigenae) DI;3'Di1 7W D7V

OI13'Di1 'vadn

791 0'21N21 O'YADiTI NIADI N7W1 .N

{7701 D'DIVi1 NN NINNDNA NNTWA 01j7'91 NIAD
[IWNITT 217270 TN .1IWA 'WTIN 2N WTNA 21732700
NNTW 0307 WTIWn 7770310 WTIN 170Nn1 0w
NI7Nd ,INND 71 NIYVIIN7 DO™MW '3 NIN Wl
173 NYDIN NI72 NI NINNONT NITNA YU NNl
.0'WId 0'TVIND DI'N ,i17W30 '721 O'A'NONAi NND
[IWNITT NP7 TI O NIADT N'WIT7WIAAT 73 DYIIN
TMIWN NYNANT '3 WA D10 7W N3IWRY NYYNNRT7 'NA '
['2 "W NTI0PIND 'WI7WA L U0IIN WTINAL Y71 7w
.(2019 ,78M11) INNADT7 N WTIN

fINWAII 20-11 7INAT 7W 70-11 NIW 7W T1IIWNIT DYNNd
N'11W ,Odontofroggatia galili VN 78IW' NIIWNAT
NN N N0 NN T1[MANA 13N N7 N0713 YN
nNIon 7ni,72 7wl .(Galil and Copland, 1981) IN7wai7
NIIUP NIAD N'WI 1970Ni1 20-11 N 7W 70-71 NHW
YU NN 1291w, TINA DV'D'DY NN NINNONA NIW3Y
VNG (1980 ,7'73) 'IN'WI ANIN1 1 MO W1 ININT
WY [ND N0DINN Eupristina verticillata DN
D"M2In 01 .(Ramirez and Montero, 1988) 1NI' 1NINND
NINTWi 0D 7W NIAD1 O'NNODNAT NIYIN ' Nyaw
[DIN NN TINI'W {11DAT YN DYDIa L('WN YT'n)
U131, 0'WATI ONIY 7W31 NIND 'D'0Y NIl .07 N7Wan
NNTW 03'D 7W MO N7WaN NNT 0OV WAy
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consistent trend over the years. Following thinning,
a substantial increase in the recruitment (up to
five times more) and growth rate (up to two times
more) of regenerating pines (Pinus halepensis) was
measured. Oak (Quercus caliprinos) recruitment, on
the other hand, decreased as a result of thinning
and even some mortality was detected. The growth
rate of established oaks in the forest understory,
however, increased (up to three times more).
Thinning affected plant species composition in the
forest understory, and led to a significant increase
in species richness (up to 60% more). The thinning
treatments caused a decrease (up to 13% less) in
the dry biomass production of the forest overstory
layer (mature pine trees) and, on the other hand,
led to a gradual increase in the productivity of the
understory vegetation (up to eight times more).
Nevertheless, at this point, the overall LAl and
productivity of the overstory and understory layers
together, have not yet reached the values that
were recorded prior to thinning. The study findings
demonstrate the long-term effectivity of stand
thinning treatments for designing forest structure,
controlling ecosystem dynamics and functions, and
improving forest resilience in the face of increasing
water deficiency resulting from climate change.

M Ficus microcarpa in Israel: Past, present
and future

Zvi Mendel ", Alexie Protasov }, Avigail Heler 2
Haim Gavriel ®

Ficus microcarpa s.l. is a common street tree in
Israel. We review historical and biological aspects of
this tree species and the steps of its acclimatization
in Israel. The biotic factors that affect its success
and continued planting in Israel's urban areas are

discussed.

The first evidence of £ microcarpa acclimatization
outside its native range appears in a plant catalog
from Sicily by Vincenzo Tineo (1827). The earliest
planting of the tree in the eastern Mediterranean
was apparently in Egypt, probably in the first half
of the 19th century. It was likely first brought to
Israel in the mid-1920s, most probably from Egypt.
Extensive planting of the species in Israel began
in the 1930s, mainly in Tel Aviv. £ microcarpa was
planted and grows throughout Israel. The species
thrives along avenues mainly on the coastal plain
and in the Judean foothills. Currently, there are
reservations regarding new plantings due to the
nuisance caused by the ripening fruits, and to some
extent, because of the aggressive development of
the roots that sometimes damages infrastructure.
About 42 species of herbivorous insects are found
on F. microcarpa in Israel , of which 14 are specific,
including chalcid wasps that mature in developing
fruits. Three species are significant invasive
foliage pests that have become established
in Israel in the last decade: the leaf gall wasp
(Josephiella microcarpae), the ficus woolly hopper
(Macrohomotoma gladiata) and the ficus leaf-
rolling psyllid (Trioza brevigenae).

Another significant nuisance is related to the
activity of the Egyptian fruit bat (Rousettus
aegyptiacus), which feed on the ripening fruits and
whose droppings contaminate buildings around
those trees. Fruit bat droppings seriously foul walls
and other structures in many urban areas in Israel.
Effective biological control of the wasps that induce
fruit maturation is probably not feasible. However, it
is likely that there are gall inducers specific to the
young figs in the natural habitats of the tree.. Such
gallers may disrupt the normal development of the
premature fruits, and consequently their ripening.

1 Plant Protection Institute, Agricultural Research
Organization - Volcani Institute, Bet Dagan, Israel

2 Forestry and Trees Division, Ministry of Agriculture
and Rural Development

3 City Beautification Division, Tel Aviv Municipality

* zmendel@volcani.agri.gov.il
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the Negev desert in Israel. The research station
in Yatir Forest became part of the Long-Term
Ecological Research (LTER) network in 2009, with
an experiment focusing on land use management
strategies. The experimental forest plots were
thinned to stand densities of 10, 20, and 30 trees
per hectare, with several unthinned control plots,
similar to the LTER station in the Kedoshim Forest.
In addition to assessing the effects of grazing on
the forest ecological functions, half of each plot was
fenced off to prevent access of local herds. Tree
monitoring included physiological measurements
(needle length, stem diameter, root growth,
seedling germination and survival) and ecological
parameters (understory growth, soil moisture, etc).
During the 13 years of monitoring, trees in the
thinned plots (mostly in 10 trees/hectare plots)
consistently exhibited enhanced growth. Contrary
to ourinitial hypothesis that thinning would enhance
tree growth due to improved water availability as
a result of reduced competition from neighboring
trees, light availability was found to be the most
limiting factor. Our results indicate that stand
density reduction enhances water use efficiency
in the remaining trees and overall performance,
and should be considered as a prospective
forest management policy. In addition, our results
indicated that natural tree regeneration is not likely
in the Yatir forest, even when thinning and fencing
are applied, probably due to the harsh climatic
conditions of the area. The data collected from
the Yatir LTER station shed light on the ecological
processes taking place in this uniquely arid forest
and contribute important insights for the KKL-JNF
long-term forest management plans. The VYatir
Forest is an important model for understanding
how forests behave under climate change, and

hence, the results of this experiment have global
significance for long-term forest management
strategies.

m Martyrs’ Forest — Long-Term Ecological
Research Site in a planted conifer forest:
Managing mature stands to form the future
forest

Yagil Osem U Ela Zangy 12 Mor Askenazi ' %3,
Ailon Calev * 23, Uri Meirovich *2 Roni Tal ' 22
Maya Milet 123 yosi Moshe !, Hussein Muklada ?,
Moshe Zukerman 4, Gamal Duiat ®,

Jose Grunzweig 2 chanoch Zoref 3

The long-term ecological research (LTER) site in
the Kedoshim Forest was established in 2009 in
order to investigate key questions regarding the
management of mature conifer forests in Israel
and their structuring as vital, diverse resilient
forests. The research is carried out in a mature
Pinus halepensis forest in the Judean Mountains
and examines the long-term effects of various
stand thinning treatments on forest tree vitality,
natural regeneration, biodiversity and ecosystem
function. Twelve years following the application
of treatments, the study results show that stand
thinning has led to a significant increase (up to
four times more) in the productivity of the trees
that remained after thinning, and to a substantial
reduction in tree mortality rate (up to ten times
less). However, the response of the remaining trees
in terms of their crown size was limited, and the
leaf area index (LAl — the area of leaves per unit
ground area) of the forest overstory showed some
inter-annual fluctuations but did not exhibit any

1 The Department of Natural Resources, Agricultural
Research Organization — Volcani Institute, Bet Dagan,
Israel.

The Robert H. Smith Faculty of Agriculture, Food, and
Environment. The Hebrew University of Jerusalem in
Rehovot, Israel

The Forestry Division, KKL-JNF

*  yagil@volcani.agrigov.il*
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Hm Long-term and short-term eco-
hydrological effectivity of water harvesting
systems along slopes at a dryland
afforestation site

Eli Argaman " Netanel Borow " 2, Tikotzki Idit * 3,
Stavi Ilan *°

Land degradation is a persistent issue that
negatively impacts dryland ecosystems. In an effort
to combat this problem, extensive afforestation
activities have been carried out in the semi-arid
Negev region of southern Israel in recent decades.
However, the long-term effects of these actions in
drylands, particularly during prolonged drought
episodes, remain unclear. This study investigated
the impact of land-use change from intensive
grazing to afforestation based on runoff-harvesting
systems, on herbaceous vegetation productivity
during a long-term drought. The temporal
dynamics of this impact were assessed across the
multi-aged Ambassadors’ Forest using normalized
difference vegetation index (NDVI) data for the
hydrological years 2000-2020. The study focused
on three locations within the Ambassadors' Forest,
namely 15-year-old, 11-year-old, and 4-year-old
planted hillslopes, with undisturbed hillslopes near
these sites as a control treatment.

The results revealed significant temporal variability

in vegetation cover. In the short term, specifically
in the first hydrological year following the
establishment of the water-harvesting systems,
there was a sharp reduction in mean annual NDV],
with values substantially lower than those in the
control sites. However, the negative impact of
land-use change decreased over time, indicating
that in the long-term self-restoration processes
after land-use change and the establishment of
water-harvesting systems contributed to improved
conservation of hillslope runoff. This positive effect
was observed in the 11- and 15-year-old afforestation
sites, which exhibited higher vegetation
productivity than their respective control sites.
Despite long-term drought during the development
of the water-harvesting systems, these findings are
consistent with previous studies suggesting that
ecological self-restoration processes in semi-arid
regions can be expected approximately a decade
after the implementation of earthworks for the
establishment of runoff-harvesting systems.

M Yatir Forest: The effect of stand density
and grazing management on a conifer forest
at the desert edge

Yael Grunwald ", Ella Posner ?, Eyal Rotenberg 2
Dan Yakir 2, Tamir Klein !

Yatir Forest is a planted forest comprising mainly
Aleppo pine (Pinus halepensis), bordering on

1 Soil Erosion Research Station, Ministry of Agriculture
and Rural Development, Israel

2 The Robert H. Smith Faculty of Agriculture, Food, and
Environment. The Hebrew University of Jerusalem in
Rehovot, Israel

3 lIsrael Institute of Soil, Water and Environmental
Sciences, Agricultural Research Organization -
Volcani Institute, Bet Dagan, Israel

4 Dead Sea and Arava Science Center, Yotvat, Israel
Ben-Gurion University of the Negey, Eilat Campus,
Eilat, Israel

*  Eliar@moag.gov.il

1 Plant and Environmental Sciences Department,
Weizmann Institute of Science, Rehovot, Israel

2 Department of Earth and Planetary Sciences,
Weizmann Institute of Science, Rehovot, Israel

* yaelgrunwald@weizmann.ac.il
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