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Picture 1: Mechanical planting pit preparation with a soil auger mounted on a “Bobcat”
tractor in a regeneration plantation in Birya Forest in 1991/2. A broadcast burning was
executed prior to site preparation (Photo: Omri Bonneh).
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Picture 2: Pit opening
after regeneration
cutting in the Gilboa
Forest. A layer of slash
remained to protect
the soil unlike the
broadcast burning that
was used until the late
1990's. Thick layers of
remaining slash can
be further treated with
a heavy-duty slasher
(Photo: Omri Bonneh,
2015).
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qNDY 2PN M DINHAYY RN NINHYM NVIIP NDYW DY)
I INRY LCTIRND TR DNVWA NP LY
PIVAY TY NNR MY MNAY PRnng vomn 1py? MITnH
NYNN MIYARN AVAN PN VITNY MNYan IRY
MIVARD NR NNXNXN NVYA YAV MYINNN 190N
Y MATw INRY Y qno manrny
NION NN NNPPR INNRI NV 1OIRI DNV
Y YIRN Ynn 3y WITnm AwTn Y012 Nown
DNDIDR NP SV NWINN NPTHN DR DNRRIN ,90-1
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NADY NIV NR PN, NPTINND MIYA YPIpn NV
VNV HV PN 1T DAV DRIN TWARY 1TI DM
.(Molina et al., 1989) YpIpn pmy? Nwn
MIN-D7N NIRI AT NPVI NI NAY ARI0IN TITN
;P70 WIINT WIPY MPINRI ANOA 22 HRIWA
noY 719 DNAY DRI DYITTA NP0 MOV TNYNa
1NN NNTIPN ARNN YV 50-1 NI PRIRY TY 0700
30-20 YV pRIYY N0 40X 40 YV TNNA MYV MM
YYD RY W AYV MAN 1INI AYRIA AY0IN 1o
M2 N NMIAVRD HVIT ,MTIVIN NPV NPNIAN PIXI
YPIPN MpINoM MYarnn LqMNn Napna Ny
N17P2 NNNY VI I8 L, PP NvR YV Tnn 11pa
(1961 ,799 ;1970 ,p" ;1965 21IR) 12 Y13aY *9an Y nwn
L0770 MMNIN NNPNAY NPV NIV ,50-1 MY PRNIRN
S0 PMYY WIIN MPXNARI YPIPR MMN OT HY 1N NINY
NYYN NPaN 191 INRN ,N"D 80X 80 YV NVVWA N’V 20
DT DIPYI NITAN NYYNIY NN PINT 1NN N NORY
9V PINNNN PPNV ,NNMNNA YpIpn NAOW HY 1ann
(1961 ,799) 2NWA YV ANV TPNYN NPYY NN
mMMNan YV 1IN NTON DR PRIV Yomn (3 1nnn)

,72°9% .NPHND NI MTNYRN ,DPNNPR DIP0 Y
N7I0N1,NMAN TNYY YV MXIIP NIRVA ,12YY T3
NVWY1 NNNDA ANTA DN NIRYA IR ,1P012 NOWA NN
ona N19°0 .MN01 MYYaY Mawna ,3Y? VITNY Tyrnn
AN NPV TVARND TUR DWWV MNP0 MYNNRI
29 9 MNWVN 2P QM N1V YINM IDMRD
wVITNY AY0IN NPNYVR MWD MR Y1pn ,nowvn
MIVARN TUR ,ANR MYY MNAY ,ANI0 INRY N
YN YAV VNN XY PN YV NIMIWTNIND MO0 Nt
R R 1290 ,0T AT P19 MNNANN TWR 070NN

NIv e

NP1 YpIpn MY

12V 1IN P9 933 MI0Y 7Y XY YNV KV MTIWNN
M2 MITRNNM INY PIR DYPYN RYY PP NN 0N
20 MDDINNM  MTIWAN IMIVIVOR ,7°9Y Ny
M VINWAY DIV YN ANWRIN MV DYNVN
.(Vallgjo et al., 2012) NpP?aDN MDVI NINN 12V ,PAIYY
NR NNN2Y 997,10 TR ,TYPN NY0IN 1A% YpIpn Ty

DY) DYDY :3 Mnn
mbyn oy nraona
9NN M NORY 19PN
DY) P YA PNITAN
021X MR, PR PIR
(9"pp mbxnn
Picture 3: Seedlings
planted in manually
prepared mounds, with
ditches excavated up-
slope for harvesting
run-off water (Ilia On;
KKL-JNF photo archive).
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nNNAa) PITAN TN NIN) Y00 HY NNRL YOYVYN NVVWI
7290 MOR TWARY YT (TN NYYNIY MM Y A
NV WX (1992) PIM 1WA (1976 ,199D) M M HV
mMYN NADIN MYXNRA ,NAIT N2 NS HV T NOYH
T N0V NN N NOIRY IPTIINN NYYNN IR VN NP
,N2YN7 1IN NYTIN NNAX NP NN 0NN NVWA HTIN
¥NNY WPNY NIRL M2WN YY1 127

DNYY VY1 DYNITH TNVVWA 50-71 NIV MY 0N
TNRY T 1IN DXITH DNON NPY O HY 0y, My
NMPNAaY OTp 0712R) DPWI0 DRI L (4 1NN 1A ONp
MNNN) NN MP TNRY IR D) NP NPD MNIAN
219 YW PIN MO (1966 ,1IM NP ;1970 M) (61 5
2N MP0N NIRNND ,DNAR1 NY0IN NV YpIpn
nnnany YpIpn PN on HYv N Nonn nand many
,(Katra, 2008) nann mIRNNM YPIpn 29 Y nM0I9nvn
YNYY NN MPNT DR 19vYH 721

NABN MP TNRY DITTA NRYNA W Y01 N0
MIXIR NN 2T ,ANPAY T2 1T, DPNITN DNVYI
Molina et al,,) 7?11 T173 NDIV” 1NN, MINR NN N-T?
PO, NN TR 70 N2V P TIRY 1ITRN TWRI (1989
nn %Yy ,MYnn myxnra n 4-3 HYv Dyvpnd oo
PN DR 79V NYNN YV DONRY DN DT Yinh
Goor &) YUpn 931 YpIpn prvh onhw NNonm nn
721,070 VY YV MMM MINY .(Barney, 1968
M T VY VPP gND NPYIM N NIVI WP

N2 MNP JNRY DT DYV NOY NN :(RYYnd) 4 ninn
NI MYPIPA ,N012 P2 17N YN PR Y0 DNYNN MmN
MY MINP NPD MY WIPI MPYRARI NN DITAN .01
MPTRL L1953 ,N0IM :MPX) 377NN DI VIIN 7IN DM

(579p ,0moenn IR
Picture 4 (above): Preparing contour terraces on the steep
terrain of Birya Forest in grey rendzina soils. The terraces
were formed by cutting Sarcopoterium spinoza shrubs and
depositing them at the base of the terraces (Photo: Marton,
1953; KKL-JNF photo archive).

NYY NN NDNI NN MNP TIRY DIIR NP0 :(19993) 5 Mnpn
TPIIR MDTRI L1964 20N AT DIPR) PMIANN WA DY)

(9"pp ,mmoxenn
Picture 5 (center): Clearing stones to create contour bunds
as part of site preparation in Gilboa Forest (Yehuda H'anegbi,
1964; KKL-JNF photo archive).

NV NP0 INRY P12 PINT VN TP NP0 :(HVnd) 6 Mnn
TPIIR MR L1947 PNV NI D»R) 1A Mp HY D™

.(Y"pp ,omoenn
Picture 6 (below): Planting of the Wingate Forest on Mt.
Gilboa. Site preparation for planting involved stone clearing
and creation of long contour terraces (Photo: Mrs. Shwartz,
1947; KKL-JNF photo archive).
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Mp TNRY DNYN RN DNTY HY GRI DMLY DYID
MYRIA .ND NPINA N N PIORL DYPONI NN
NI9NNN MINYX NWINN Y7PP 7T HY NWIN R 90-1 NIV
IR (7 nnnn) (NI NN Gregoire Besson DITN)
DWVN 220N R N2 VYV VIPVA L PMININY MY
YR Y172 N2 PR 19PN NMRA NPY0IN MOV N1AINY
DNYNN IR TDAN ,MNYY NTYINNA 10 TP TWURD
DIV PN MYYI M R7D 30-2 YV 12N PR OINIY
100-60-2 YW INY 27 NIV MYND 1R TWURI .MNAD
92 Myx¥nKra L(n”o 200-120 NYHION DDA AMM) N’D
Y200 ;790 DPYY 10 DY 011 NWINN IR MaNT
N MI11) M7 IV JURY IRV M2 DNYY
NN NI LPVIINY MNY NIVNRY YR MOND WY
10 YV MAP NORY N1 NI .(INRND 102 1NN OY
120 ,N¥NNY TN MIRI NP0 MOWI WRYN TPPY 0N
NN D) VIY 12 NWYI IR LMW DWI NN 250-150
.DPNN-0N DNIRA NP0 NVY
nowY N1dNY MATA 12PN YN 90-0 NIV NPWRIA
DTIXNN D07 DNVPIV MYRNRI 1NN NN
DIANN MYXNRI JURNAY (T Annn) YpIp nTpna
(MR W) FNRITN NTPNI DTINNN , DNV DINON
,0779N10 YV 1270 MPIAYN (8 1NNAN) NIX NAN 99 IR
NTIAY NTAYN NYIVI NN 7901 1IN IR MNAY onnY
PODN NR MTON YPIpn DR IMaY onhw mom ,NNR
POYNY MWAR PN ROV 12T 070 60 YV pmyy TY
N290 MY ;729 NI T JAIRT 1YV MM NNPNoa
9V YIVIN MLV D211 IPIPPYN NOVWA NN NOIVH

DY NTIIY 1INV DIVA ORIV ININ-TN NIR
S0 MMIPYN LNRT OY LTIRD M Anrn 1% Nann
DONIRI IN PP YV NN MOYYH DD W T NV
mY20 YV NN MM ,ANN NARI NXNNY DTPNXN
20 OMP TNRY (DY)
DNNN DYDY MHPI DNVYA Y PR YV NP1 INKRA
70-0 IV TY .7191 NVY NN YT, 7N YHD Mo
NDN DIVP DNANTI VIPW AWPI ,NNTIPN IRNA KV
Y1 .pny wan owh ordw wivw Y»a nnwn oy D-4
.D DMITon Ny Dpm ManTa vy dwyl 80-0
D'NYY IR NOWA 9329 HY 987 19181 1NWPI NVVYA NN
TV NVHYY YV PNINA DAY NP TNRY 1IN YD 0092
muInna vy awyl 13 1nd .00an 11 Jon nwnn
N9 HY WAIN MR D92 NVPIVY MmN mnoN
129 HY 2979 MYN0N 71X HY MANNONN MNYRN NV

TAN Y VITNY MNP NIOANN MNZR AVINN TY NI M) 'nmb NYN NN 7 Mnn

(2011 708 1201 ;1Y) (13/103,106 Nphn)
Picture 7: A Gregoire Besson Disc Plough preparing contour ridges for planting (Photo:
Gadi Ben Zion, 2011).

JMYRnwnn MOwn ORI Mn-mn MR1 Y'Hp
,90-1 MY NV YNV HY MTIVNN NPV IWVINY
DIANN MYXNARI NVY MDY 12vnY N7 1R ony
.(Bonneh, 2000)

S0 PO ANNMIN MPRM DTRA MI MY 9HYN
5 0y MM NNAY ARNVAL MR MM DNPNa
TIRD TP TN MNIAN NNNA 970w, 709 RN 07190
NY0IN MLVY 2172 YR DIV .2000-0 NNV THNa
WM PR RYY TNINI DV 07T DNVY AW
L WITN YV DNTI DYRIND D) AP0 RY 1IN0 TIRY
DNYYA ,1MVN 122 NNNYR MY INRY HYwnh nd
11X . 7292 720 WITN QWYY 2300 TIRY DWW 11 ROW
PAI RY YN HW DI VITN HY INY 127 TN TIN0NY
PARY TIXT NN T RIR 07OV 07929 DNPVNR I
DYPIVN DIYANY N2V 1PN N HY IINNPR DWW
,09MN 90-0 NIV DA 72D .NINM 1T MDWN W
nNYIoN WY WHVIP TR MY WITN NI0NIY
19N VTN NOWAN 20%-10% ,A90010 IR DINPIRNN
.(Bonneh, 2000) 'yav

WVA) MNRITA NTPR TN 19NN MYRNRI N7D 60 YV PMYI NPVIY MM NNNA :8 ANND

.(2010,79% 12OT3 :mPR) VNNN 193 W2 (PR
Picture 8: Opening planting pits to a depth of 60 cm with an excavator equipped with a
hydraulic hammer (Photo: Gadi Ben Zion, 2010).



1"YVWN 1YDI ,2015 12NXT,15 ‘DN D Y

YPIP NN DVNNVYN TWURI MRNRY IR DIVY Y0P
AT NYVI NVYL .pYDKa MY IR PY pona
mowann nNy’any Yn mp 0107712 PYnnY VN, 0NN
NI0Y TY IR NOVYY 17YT DN NN VR TY MATW
IR YV MYNYR MNNann nynnn yn nam

IN2VY

Y"Hppn MYNwna YNV NN

2V DYNVN NI L, NNTIPN ARND YV 80-0 NIV TV
7712w ,No Y711 Y ppn MYNWYNA YT 07IVNN TN
50 ST L,PUDY YN YNNI 1¥IYMN MOYNVNRIN
%0 NAPYNI RN TWR ,N7D 15 HV PRI N'D 25X 25
DNV .(9 NNNN) Y YPIP 10%-1 TIRIPN YPIp 90%
VIV D7IVNA D21 YV DNV VN NI W01 IR
IR I NYNVNRI PP MNP T3 1NN VNV MY
VMY MY DNV YV NRN PoA) 80-0 NIV 02
NaI 1YNRMA NPV YT DYY AN YV YNV
(10 MMN) YIp NAMIYN MR PP 1,000-600 YW
NN LPIRA AN 2T MMPHRI M PR MYNwRN
DTN PNR AN ORINA YNV DR HTIY MRV NN
NP0IN MINRA DNV NYRY TWARN 93
mYNYN 190101 MIITH DINAR YN 80-1 NIV PINRN
217 MYW PIRD 221 MONWN WYY 1IN TV 2" ppn
VINT DNV NTIY 72PN HM,POYNY NVN YNV
2V INNN NTIN OWIN INYA-17 VWY DMVR 700Y9
RO, DVNVA YV PNR DIV VY DNINN DNVWN

1729 MTR L1951 ,PDA%0 DN :DR) NMIYR NHNWYWNA N9 HINT THIR DNV NI 9 MNNN
.(9"pp ,mmenn
Picture 9: Pine seedlings grown in metal containers in the Ilanot Nursery (Photo:
Avraham Malevski, 1951; KKL-JNF photo archive).

N7MNX NI1TN

233 ,p0UpNY XN MY NP0 APNNYD NI2TN NION
DY NYVIN NLYA DYNVN YV MINNA DR VAR
NN IMN L, DNRN 2ARVD YY DYMWY-1M T DNy
IMNNAND YNNRY VY 1PN NI L1 N0 IRM
SDYRN W MNTI MA HY

VY NIATN NP IRND YV 60-1 NIVA SN
,D2VY Y0P VIDY MYRIRA YR Yppn My
(1963 ,1997) PNRAM YPIPIN DIDNMA L, PIOD A
500-400 YV TN D NP1 MOVVYA PIDI DIDMN
93 700-600 YV NN PN NPT WOITI ,ONTY N
PI0IN 8% 1INAN-TNVMIR DVWTIN PRI RIN ONTH
,092) PTIVR qDIN ,N"D 10 HY 1YY DIAVYN NN VR
1M1 N9R TIMNA VINWN 112V ,07W 20- INRY (1965
mTNRY M%HY YN IMON D2AVY 2PN MV MRNIN
VOIR YV ONTY M) 5-3 PIYDY 1ADIN 1985-11 ,PT0Y
NavIN .NM2TAN MY NR 19WY Nan Yy ,(sulfometuron)
nY29% NN IR ,D22VYN NNATN DR DINR 171Y VOIRD
TNPR PVIY YYD 2ANT DMIVNND DRI PINa
;799 0. DTIR MPNY I JINT IANRD TNR, VI 000
,AN2) YN DAVY HHVIPI VIV NNNANY 1IN T2
NYYTN YV NVTIND 1IN TN I (1993 377 ;1993
Bonneh,) Yppn 97120 990 MOYVI DAWVYN NIATH
VDIRN,PTIDN WIPHNA WIYYH DINN 2001 Nwa (2000
propyzamide ¥ N21IYN) VAR DIVYN HOIP PTIVRM
INY IMTT 11270 IMNY AWM PR . (oxyfluorfen-)
1299 Ty .ONTY "3 250-200 YV PN I RN D209
YN MOY YW DIDMN PO ,90-0 MY Q01 1)
MOV HV 11772 DIDMY 12PN HM PNRIN DIWY K0P
99191 DIDM PV ,T MWL 1) ODDINA YPIPIN NY0IN
NND R M1 MM NN DNAY DRND1 77
103 001 RY PHD MOV VNN XY ITIVY DTV YV
PRI DIDNMN L, VNN XY HY Y MMYT MY )
;2004 22PYN 1TOT) NV Y HY RYY MMAN 10 )
MmN YW NN TIRND NS W 7172 .(Bonneh, 2000
RN NY0IN MOV 1IN INVPY DIAWYN NIATH
NYAVIN RY PPV 1PNNXA TNV

MNY PYNN D2AYY Y0P MYXARI 1PNNR NI2TH
N0 NR WRNNY 29N Y013 ANYRIA MR M
92N 71901 PYNNY TN NTNRI VYD IRIN 19700
DYNVN YV ARID MDDANNY TY MYPNN DMy
DDV NVVYA TPYIVA PN 127NV RY¥MIY MY
PRI W ,(1994 ,37123700) DIV 4-3 NAYI IMNATPY NN
P DO MMNIAN 0N DN 2772 VIO 7N H2d
DIDMIN PINONY TN ,12 10D .MPHT MYV MNAN 220
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Picture 11: Left,
Ceratonia siliqua
seedlings that were
grown in Quick Pot
trays. Cell volumes
were:

A. 350 cc.

B. 700 cc.

C. 1,500 cc.

Below: Ceratonia
siliqua seedlings grown
in 1,500 cc. cells in
KKLs Golani Nursery.

079 25 N9 NPV DIV WYV 732 NN NIR OOV 12 nnn

(A2 M) o nhnwna
Picture 12: Three-year-old Quercus ithaburensis grown in
25-L polyethylene bags in the Golani Nursery (Photo: Omri
Bonneh).

DIVP DYNYY DA NP MY PN ANVRIN MV DAY
(2012 ,2m)
N HY MINR MTNPR MYV AYIN MOV NP7
%Y, 2NVN DR MPYnY 1071 DAY DNLYA PPV WNN
771 YNV 1NN ,NVAVI PPV MIIPN MYXARA 217 79
(12 namn) Y 25-15 YV NAI YY) HINA DAY 4-3

L1961 ,790010 TIT :DIYR) NIRNVR NHYNVNI 12NN NPPYWA 1IN YNV NN 210 Hnn

(9"pp , DM%ENN 173IR MR
Picture 10: Ceratonia siliqgua seedlings grown in polyethylene bags in the Eshtaol
Nursery (Photo: David Hirshfeld, 1961; KKL-JNF photo archive).

PNV 793, VNV YV YD T TP TNX TV N
(PP RYH) pMIN WYX VIDY QWP IR TY DM
77 IR 30:70 HV DM VN N2 WHINN L, DIIMRM
POPNY MWAR DIIMRND DYDY 12NN (681 JR0YP) NI
,Quick pot 24, 60) P"nD 350-250-2 YNTIN IRN NAY NR
221731998 R0 ;Fridman & Zachs, 1989) (nnXknna
NDN NINV-VR JVT HHI T2 q0IN NTIN Y¥NY (2012
1IN GOINY 9N JOT IR (PR 099 ) 3) VIPINDIR
mMIYN .7:3:7 19V HVNY NI ,PVIN NN TIT MIP
POAN2 VIVVY PN NIV T AVMN PWITM PV
DYNY 1YIPNN NITIN MYV DMPVANR IRNIND TN
VMV NN YV PINI MR W13 09Y1 DYMOR

RN YV NAIN NHYTHINY AV NRYH MNINRD DIV3
omonn wrnY (Quick Pot 12) p"MO 700-2 M1
DTIRY YAV WIN MY (Quick Pot 6) RO 1,500-1
(11 nnnn)

DT INY DNV NWY ATV NTIN RN DO NYTIN
D3 9120 PRNI WINYY DY T, DOTIR YW 7PN, DpTm
NNR NIVY DYNIVA TN TUN DR IRPY 1), (681 100P)
2ORINA PN W DN PNYY (2014 1M AN3)
DNYY NYTHIN MV 0N ,NPNNRR TY MINN DV N
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JY0IY DYV TR XY ,90-10 NIV NPWRIN 9NN (2000
DIPMIPINNAY INY NI DMTNY YV )1 NPHRR 1Y PN
V) 0WaY RINY DNRNM (Mendel, 1984; 1998)
(2009 ,1m¥M

,2"PPN MYM011 T7I0NNN TINRN NN NIV TIYa
MNYPN PR NP2 NN 1IN TWR ,70-1 TV PRARN
MY M0 ,2TNN NI 1IPYA AN IR TY YN
VY YNNIV LYY 1AM YV DYV DPN KV Y0IN
VTN ONY NDANN PYN ANMA 717 ,INY IMRN DY

070NN PN 12V PPN-17 Y NP T NDan 29 Yy
HWNY 13 YAV PN MY IMNTY NTYYNR DY AN
M1 TN DR 0N HVIP IR XY 12V ,HNn702
N30 VY 0TI ANY PN TN DR DHYN AN IR
DNV DHYYN 1IN KV DIPNN DR PV W7 3P0 YV
J(single tree mixture) DVNNN P2 ORIPR NP1 DTN
interspecific) MPM-1a0 MINNA /N 10-6 YV DpNINA
JOUR ONYTY 8PV ,D9YN 1IN 1NN P2 (competition
PN TVNNRN P PYN YA Nnannd mYnon on R
NWURIN 25V NN, DMNNANNY ®YN NR DVNTA NI
mInnn Ywa ,ohyn am Yv nand annsn R 7MY
AT 25V2 DYV DMVNNRN (13 ANNN) NRD TIRVA HY

DO IR PNV P PMIVIN DAY YN D31 N8N POR 113 pnnn
91 PO AN O3 RN MRY MINNA 2PY 1INY MO YT pyn

(M2 my m»Y) (16/110 NPYN ,7 P2 ) P2 NOYI
Picture 13: A 9-year-old dense mixed plantation of Quercus
calliprinos and Pinus brutia. The oak tree which, is
surrounded by the pines, grows straight upwards because of
the competition for light; also, it is partially protected from
cattle-grazing (Photo: Omri Bonneh).

Nyl
71 YN 1370 DR N1 ATNI YIP IY0IN 1V
T PRV ,NPI0IT MWD NPIIND NPNON OTNYN
D019 MRIN PN TIIND N L, DMIN DI TN
Moy INVA 1PN NPY JAIR 1PV DYPNN N
N NP AXNND DNR NIRL M0 Y0
X9, 0720 PN YV TNPHRA DN 1900 NHTHIN KV
DPVRNN DN YV D¥MXA 901 YY P 7Y DINNON
(Vallejo, 2012) AN DNTI 28 1M DMTIVNA
,07INDNR N1’ YV PWNRNY WN»NNA,(1988) Horowitz 1)
LY %Y NI DNPRY DNV HY JANDNY PRY NIAD
PRY IR O) 1922 91959 W, TRYyh Mpy oY pnd
0N NR WIIY Ponn o) RN .TNPNR NN 1Y 0nY
27 019 %Y DR DPNIN ,NNOX NPV HV NYNPHN
nIvPN (1) :MRIN MDONN MPHTL MY YN N0V
;7222 NPMRD MW AP0 (2) ;n»0I0 HYY nmdyn
MYYa INON-RHN NPT DM YV MY NVPN (3)
DY Y%V MR NS W 01PN 12NV NN
D RINAP

9NN VTN YIVIY YPNR PN MY DIV YN
DV YV 1" 100 MNAY TPV INRY IRII0-7120NT
RPNT DYavn (2011) T2 (2008) ‘1M PANNYY
mMNNanNn NIYaRNN ,JPNND Y011 TN NIn Y
M PITY YPIPN NNVIDNY TVRI VNV NN
DNYN NY0IN DY NNR 1PPWN NAPNN W 1Y) T
INRN .4INN MWVI NP NMPR W OR ,NA0N 17pWD O)
PO ,MY70IN NI NP 532 IR WY NYPVIY
JIPNND MY KW 4200 DR MYNWN 19181 2'N709

MPYN PN DR NN (Pinus halepensis) DWVIP 1R
TIVY INNYXN HW1,70-1 NIV YR TP KR NY»2
WAV PN NP DVP NTI M2 ORINI MPAN NNAna
7900 IR, TNR MY PR YV NAIE NPY0IL VIV HRIWI
"nPoYipn” MY?N NWH DR DRN,DNY¥IN D11 HY DRAINN
.1970-1920 W MY»N HYaAN NR 2NV PN qo HV
DOV IR YV DYNVR PN 0 (2013) DV
DY NOURN PALPI DY INAPNI YN MY w0
HYPA NIONI TYRY , DT DPRY MNPRN YN IR pINa
DR DRI DPRY WP PIRD ORINY T2 NNRNN
(1970) Y1 .Y NORY "1YY HxY” RPN DIV
0YPIV HVIP IR RPN DRI DY MIIMY 0
9721 1OR MYV MY P RN DRIV IR LD2I0NN
10,0792 DOVID TR XYY ININIY VPR NYIaN NN
RN DIPIPIXAN NAPNNN RN, RIM 111 20PN PN
715V 1Y AT NTPY RN, 70-0 TNV IPWRIN HNN
DY (Pinus brutia) MO TR YW 1Y012 OM DT
Bonneh, ;1993 ,2302) YWY ;2015 ,AN32) DINR 070NN
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72172 T7I0NN) NAIV-IT MPN-2T Y NPY [ TIAY
PINA N2IXNL,(N KV TININ TN THY AN MAIN
VNN OXY IR PNIN DNV ,DTYINT DPTO NPT
T3 NRT YYD 2ANT MNNANNY  Y1anm wHxnn
50 NPT YNNI MAIVD NV YV NIIAN DR TWARY
070NN PN 0Y NPYIIPVIY YIVN VNN N
-171771-27 YIVI Y NNN2Y MMM OVIPN Hva
719 9Y nyxann oHyn 'anT Y1 1Y 1wia NV
W O NPVY ,DIVNND TPNRD DY 1NN DLV Y
group) 0’7191 NN WHPN 1IN DMIVNNN NPV HV
VY 7Y TN DINT YV DINWR YT, (mixture
YV L IPPN-PAN MINNAN DOYINY W TIT1 .DNNT
,DTYING 19T 9190 TN ,D9YN M) 1T s
Q012 .077791 WNNDA NNANNY DNV DPNY DIVIRD
NVY NV MYP I wrh NN oy T T2 7Y
P07 MM PPV NI MIIRD AXP NI MTIVAN

N7 YY DM DINDN DX TR ,(nurse crop) NINN 1PNI
R9Y (W 10-5) PYX RN N TV I ,00P7 12910 DN
DR (1995 ,N112) WNNN XYY Y9 AN HY NP, DIy
VR ,MITIV MXITP YIVIY NN YXN ,D7I0NNN TN
NR T¥NYY 7927 ,00002 NANo 17N 18pa 17 MY TP
a%p Hya Pt T XY ANHYY IPN-Pan mannn
DOV MR 2 PR LOVNY 7D N OWRD ANINRD
ROR,TPVR NIV 20D IR DY , 100 NNINY I8PY
9T DR PTHNY L1200 W 0TI N2 MR MY
5321,0N5 Y91 WRY MRNY MIVYH 07T DOXYN ,0NN
.DNNON DR 2TNY N8 INY 27 0YTIN AP NVIY

TNV D91 WYY YANT TYIVNN KV NAMPN DY)
VRN DYIR,MNVRIN T2V DHYN 1INT MNNAnND DX
aXPY ,0MVNNN (T 15-10 931) YN mMnnann
DNNNY 09N 7aNT DR 8ITY 99PNV PN onmny
.(14 nnnn)

(N2 MY mYR) NHRY NNDN DINRA NPT PIRNN,DINRD T HY NORD KW 1T IRINNY 2NNN 12V ,16 D32 NIAND PIRY 1PV IR HY 2NPND 1Y 114 NN
Picture 14: Suppression of a Quercus ithaburensis tree by the surrounding Pinus brutia trees in a 16-year-old mixed plantation. Release thinning is required
at this stage to open up for broadleaves (Photo: Omri Bonneh).
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n) MY 01 'pPNIN
NY 1NV DNV ) 2170 950 NA () myron now
(on7\py) maay
nYVIN INRY (Mmw) (v9) . . 0 NP
. . . Planting spacing (m) )
Post-planting Seedling age Container volume - i Forest planting
Planting density
treatments (year) (L) method
(tree/dunam)
Y0IN NOVYH PN NT
Fencing
770029 MMYY
Tree shelters X7 NN
1 1.5-0.7
Y NYpwn 20 Regular
Irrigation
Py PO11 NN
Mulching
NY7 11079 N
Individual seedling
protection 171079 NN
12-10 . .
NWT NVAV PV 4-3 25-15 10-7 Individual seedling
Drip irrigation protection
(WAR) Y pOI1 NN
Mulching
N AV PPV
Drip irrigation & N2 DRY Npnyn
o az 15=112
fertilization 50-15 7_4 Mature tree
(MVaR) Py poI2 NN transplanting
Mulching

Table 1: Methods for establishment of native broadleaf stands.

D9Y 1IN Y 1Y Mphn NnpnY MoK :1 nHav

nVW1 NPV 5-n ANV NNY NINI MW DR .A7IVA NIV NYPYR 2-1-1,INVRIN MW MYIN MYRNRI,NNR Y3 10 75 Yw nrpwn 5-1 *
PPVIN MY VT POINY DN DAY 4-3 TUNI TWYY T IMRY Q001 MPYnY 2P 91 Ny, n Mpng a1pn 1)

1909 IRI) DA DRARN MY D2HYN AN 1NN DR
0 2PY , 772,070 12770 .(MTIWNN P01 1T §Y0a
TPRIPR NN IREN PN ITY KV APTN YN NN
RN T NN NRYIN .1PY0IN NVYWY ,NY 0703 ,NINN IR
DMWY TUR ,DHYN 707 WIINN XY 13PN NI0N 1Y
K92 NP QWR DNTIV DNORD TR N2 1Y
,O7I0NN PN YW 101 NHWHIN DINR DIPR VYN
oy NIan MInnn ya by and rn HY NN
MNVRIN DMV P71 1YY NIATIV ,IPYAVN NPNNND

.1P790N ANPA TN RY NY0VIN INRIY

Y00 INRY Y N

, 91970 7901 YV NPV DNYY ,NY0IN INRY NY INDV
920 XM L, DPIVIN WYINVN YV MTIVNN NV
VP NI A ORIN NY WP NTIN M2 ORINY
N WYPVR MO YD DK NIN-TN NIRA
PID-YIPY (DY 90 HYn) ypwn XYY PR T 9

IR T WAL .0HYY 1INT DIPNI TR WXININ LYY
NV DR HY PN DAYDA 12V Y

400-250-1 DTV 0NAN PN SV DY0IN MOIN
140-80-2 ,70-N MMV TY MM PV 292 ,0NTY 1INV
DYY DY INT DY 2AMPYNRD 0NNRD Y2 ONTY WY
7NN DY) NY0IN Maxa N ATPR (2015 ,NN3)
MY MY NI 1PNN NOY Y XY 12V 7Y NOYY
DNV WNPVA NRY ,MNY MpYY Ny nan
M YNV MR AY0IM NOVYA NN MYl
JUNN VNV 293 ,NPVIN INRY Y INDV

D7M0NN OY 21NYNI 0) DYYN AN NYVIV INRN
MYRIVA MM INY 1Y 1290 MTI9 Mphna on
72N YV Y MPYN NpnY MY 190N INMO ,MYy»a
MIIMI NYVIN NMAX J02 IR, T 19202 VNI DY
12727 Y011 NYNPNRN IR N2 DTN

Y01 YV NYDDIVIR MY MOWVWY NI PIXIN
NATIRNN PIAI,NPI0IN INRY Y N9 HY DIWPN NN
DD NYXN RY, 2PN Y HY 1727 NP0 NVVIAY 7N
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SV APNN NYAVNN DR J9vYH Ta ,MYHYn YpIpn
PVN

MY P2 IR PY DI YPIP NN KV 1NV NYAVN
NORY PV0Y MYWYN IR (brushblanket NoN) PV
mMTIWNN Y 1Y Nrpwn YA 1Y L(PO0 Non)
M) DM 790N MN L,DPNYA YW mMNnannm
;2732 .(2003 /M PNXY ;2014 ‘1M Y3 ;2013 /1M
77 DM an Ky I NrnY MY 1YRD DNDVHY R¥N)
2V 12701 PNAX D7ANINA PV Y NPV MINM TWURD
212"T MTAYN PY POI HY 1M MPNAT NI DNAY 9" PP
DPVINN PNV NNY PY POI VIDY VY] NN
NON PVOYA MY P DVINYA DINTA AN N
2N PR DNVPN NYR NN VR brushblanket
nYRY NN%Y PY PO VIV DNTYN NR PRIV TN
PYN POI.IYRN D22 7Y NATW HV NIPNA DYV ARRIN
NN NIV .PTIN DDA NPIN NP NHXIYY DN PHTIV
m HY YNINYNN DR POPRY DI NNYY PY POI YV IR DAY
D290 NYawn nraY MY 199 ,YpIpn YR 177 DWIN
NP NIV M DTN DYPYNR NVHYPI NN
N1V VINWAY M%7 ,7297 .DNWIN NNY Ho1 nYnna
VR ,N"D 15-10-2 YW Y212 PO NPT PY PO YV N9
DR D) ,NPPVAN DR HYPM YPIpn NNVIONY DR TNN
WTAN TR ,IMNZYNN IMPIANNY TP INY NP N9PNY
oY) YN NIY PO NIV KV NYYHVN MYavnn N
(2014 J2m

7700%91 NP0 NIV VINYWA ,90-1 NNV NPWURIN
MmN VDM MTIWNN NOVY MY Y 919709 790
MMV MPNN .(1 IR) YIVN WINN OPNY Y NaNY
NANY NNRD 2XP DRI MTIWNN DR MY Y0
/2N NNa) xn 250p VYNRY NNV VNND PN Y1
117,00 YNV NIPNNY G0N ,2000-0 NIV .(2002
072 MM Y NYpYR D) YNV DMRY 99 71M
,OPMPR DNV VIV DNYVN Y VN LpY
VAN L,P’ND 1,500-700 NN RN YT DNV
RN VYNI MR ITIVOPIVD WNIND PN IPNVY
1990 NNaY Hyn I MR INNANN ) DRI
MVRIN NITIN NNIYA 720 NY0IN HMIW HV

VINY NWYI NNTIPN IRNN YW 80-1 NIV PRNRA 11D
1732 91720 MO0 NN M¥nNRa NPT Mna o)
TNIRL NPIN MOV IPVIY PV WNN XY 9P MY
PN 1995 MWV .NNYY NA N2V 1w N Py
7079 NN 7N N2V L1107 NPYN ANYY N2 n'nam
NIPMNY /N 2 Nana PVC-1 naen nwa 91d Myenra
2.4 50 7NIR2 "NIDIR” NON NINNAN ITHTINY DWIZY HY
MOIYOR NIRT 21N, NIAND NHR IOPNY 20 WpMv ,'n
T NVWA VIY YN 2007 NIV .(MN Y12 6/101 pHN)

NN, 72797 .(Vallejo, 2012) Mt 1IN YT DMWY
12,9979 0NN MPRT NN DYYON TR DNV
DIXNX YT HY DR 721 1IN N NOR NI MYRNRI OR
oy MINNN NIVPM YPIPn 291 DNN TR MTRNNN
MMV NIPNN HVNY 103 ,NHRI Y NPV DY .DAVY
mMRaY 7927,1P7030 MA2AX HV NIVPN TVARY NVY NP1
Y01 MYV .(Horowitz, 1988) 09192010 HYw mnvyn Yy
MOYY IRYY P2 TP NN YYN ,99I 171,00 PIRA
AW IR 1IN OXR 72,770 DNVWA OR ) ,1YM0IN
MNVYRIN DIV YNVR YV MNNaNNN axp7 ,7299
NVPN 91, MTIVNN NPV TURN ANMINA RY M2WN
NN, NVAY V33,077V A0 RPN MOVINNY
MY 0N INNANY ,NMIA YTV DMWY YYD 1IN
PPN ¥NY TINYY TMD 017,707 12N

PIRI NP IV Y JNRY AR NTYR NN
1171,599 7172 0030 INRY PRIV 1IN PN N0
TV N7 DPYAN PYURINY ,NNVRIN MV DNTY NV
MORY YYD NR WTNY NP INIVM DNVIN NAPNI
DM WHVWI 1Py INNANN DR ,DIWY WA NN M
NN Q0 NRIPY TNYAVN “NPaY” IR ,02wvn Y0
02 993 7172, D0WIN NNY TPD INRY N7 2V NTYN
YPIPN N2V DR NNNY PP NP INT0M RN-D19R
NN SV NN IYYYR IR DXNRY M YY mvHvn
NINYR MWD MW VD NTYY .AMYNM YpIpa
770702 MVNY NPTPDIN 1O 170 MYPIP2

AP IOPYA DIVN YN MM, DMTYH qona
90-1 NMNYN NN TMTIVY DRI DINvn DIpna
P77 RY NN T ,MRINI AN INYY 1297 Y NYpvn
N NN, DYNN Y27 ROR NN OMTIVY DYNY
MNNAanNN A%y DR 03 RYR MTIVNN DR 190H 71 RY
JINR DPVWAY IREND L(2003) “2IM PRRY DNV YV
moDoIANN NR MYINY P72 NPXADN ,2IOR N NININ
NR MIAVA JPR MADI NPPYM DINTN MR YNV
PP YPIpn YV M) NMVIANY YV IR MITIVNN
MYXNRIINVY AP NPV DWW MNNANN NYNNY
NIYN NVVYI NDI9I NP7 .0 NPYINN 1IN MNDN
;AN NVR) PPVIN YIYM NYNNY IVITP TIVRT MNVR
100-30 172 1) PpWR Y22 UMV NN NN (2015
01PNV AT MOYH PRI PINRN 2NV 925 T0H
mva .nn Yv I kY nynam ovn Ypapn
oYY AN YV Mphn HY YN g HTIY 933 ,2000-1
25-15) D917 1723 09911 0Hy rant NV HY DTN
VIDWN 90 03 9T, D2 XY Npnyn v (0H
MNP DNYY .MYM0IN DIDAY GIVAVI PV MIIWYNI
oYY MmN Yy Py POIA MM WX NN PPYRY qona
N1OW YV I MNANND YN YPIpn 2190 NTRD DR
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Fig. 1: The use of tree shelters by KKL-JNF (blue) in relation to planting area (brown) 1990-2012.

MNINRD DIVA 30-2 VY Y7ppn MYVII MTIVNN
DIV 90%-32 80-0 NNV 70%-60%-N 1IPY JOINI
(2 99R) MNNRN
MMINRD DIV 30-1 MTIVWAN MYWI I7HYN
YNV MR NVWA NN MY'YA MWD DR NRVIAN
MV DRI NPV . DNV Y INDV HY TIWIN DRI
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Fig. 2: Changes in seedling survival rates in KKL plantations 1983-2013.

VINY TN ,Y”PRa NaNN ANINa DANnT 2avR Hv qpna
MVI,Y"HPN MYNYNL LTIV , DIV 4-3 12 VNN Y NYa
mpHn WYY INMN 2010-1 .70°Y 25-15 HV NI N
,N9Y 1NNV, 1MI0VIA NN YV MYY 1901 NINAY N7
YR PVC-21 N9n NWI T3 MyXNRa N2079 1N
.(2015 ,/2IM N312) NNV MYWA IR YN TN 120N

MTWNN NOVWY  WAD WY OPINR - D3 N2
many “mHu apnn” My L, DYnvn YV mnnannm
DININ2 VIYWIL(2013,"IM1 1) 07 0 1 HY NOIRN
YPIPA NN YV NPV IPADN NDWY DNV N NN
(22008 /M Pannwy ;2013 /M 0 ;2002 ,007)
LP720 9P 1M RN RY NORD NP OYRARI DNDNIN
MY LIV WVIYY TN NUPI RY YN

MTIWNN MW 1WN 195H 1090 DNV YN NP0
NN PYNI DR .DYNVN YV MR a8p NN
mMaax Moupm 7NN YNYa MmN Nypwn niann Hv
NP0

MTIVN MPO

-0 IR MPVIN NNYXN DR PN NHIPHRN T
DIN2 MTIWN IPD YIA MYNRI RN WIAPH NN
MY . (Vallejo et al., 2012a) NP 0IN INRY NURIN PP
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moax 2"No mwmnn mTIvn maax mTIvin maax maax 1K)
590 %% noyav 59m 590 mw 91 mw 1 nyv) DNVN
DYVIV TR
onT\pY onT\py onT\»nY oNT\»nY onM\»nY
Total density |  Aleppo Survivalrate | Density | Survivalrate | Density Planting Species
atage5 pine natural atage5 atage5 atage 1 atage 1 density
regeneration (%) (%)
per dunam per dunam
o0”ounn
82 26 53 56 81 86 106 .
Conifers
D%y 7am
3 0 10 3 62 19 31 Native
Broadleaves
85 26 43 59 77 105 137 JY’no

2P NPIVINN DIV VAN NP NNR MW NP DHY 1IN DM D7I0NN 1N YV MTIWNN MYV Maxn <2 HHav
Table 2: Conifer and native broadleaf seedlings: Densities and survival rates one year and five years after planting in Birya Forest.

,1PTAN MOV NPRYY 470 MIANT MY0IM 17Y7 7PN
nNYXAN 0IN .N2MI NI 70-N MY 0N YW
mowa oYy *am YV PN VIV 0PN VYN RYA
370 NYTIN TWY MADN IIT VINY RN M0
YNV NY0I 1M ,2"HPN M2 7DI0N WNNN 1N HY
oYy AT NTH YN VIV DY 4-3 12 1YY 1M

DN DRY NPNYM N2019 1NN

012’0

,RNIYH-12 7 NPY 1990 TRN NP’ NP1 TN NPWVN
DIW”2 N2 OTY R1 PNIV-17 993-17 2210-17 RINY
MR MTIPIL YN NRPR 29W1 NVYA

DTN DINNPR DIPO DIYRIAN AY0IN MVVA .1
PN NN MUNAN AP0 NN NIIN DIVIRNN
21730 NP2 198N NPT NNRNNA NYM0IN

932 NYVIY NN NNDNI INVPY ,DTPNR DNV .2
7Y MDDANNN NP2 AP 13T 1YMN ,NVYN
VAN MIIPR MTNYN IWR L, DINNPR DIPD
THI YPNR DIV NIPIAN MATWA VINWA POOIN
D10V NIRVIN D17 DIPRD ,ANYN NMXY DY
YPIP2 NNRD ININD NIVYNY MNP INRY O HY
19N 993 T2 NWYI DAVY HHVIP DIV NINN
127207 NP DM DINN DY) NP

mY”Yan NYNNNY NN P2 MW PRNRY WO Yaps .3
MYTNNNN DTN YV AN WaRY *73 30 WITn
20 WITN IR YY DYHYNN D01 NYYIVN

PV JURI TNNY DNYA ANIAY  TPWHVM 1w
T VAT NPRY VPRI, DM P MTIWNN

INRYY PURIN PPN N0 MTIVNN MNP NNT DY
M2 NN L0217 NP0 MOWI,PIDD N0 DIR ,1P0IN
MYV DNYYI NADI 1MNN NN, 07w W) N7
AN DIPN VYN X211 NI JUNNA O DYNVN HY
1T DN OR 03,7030 NOYY IRYY P2 1Y YV AP
S0 MDY 1Y29Y NPT RN, NUNINN RN DR IWR
D20 N1 N2 D), 00YY *ANT YV TN, DYNY

wnn,1998-11p12W 0NN MTIWN 1IP0I 2017 12
DTN IDIPY MPHNIN WIZY MITNY YOI INRY 01
R¥NY ,(43-1 38,36 MpPHN 172 YY) 1991-2-1 WAHYWN
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017) (2 19av) APRNNA 10-Y 62-1 TV DHYN AN HV
noNYR WYY INT YV MTIVNA ATNN AN (1998
,07IP0NN NYY 7Y .NYR DMOVLYY 11NV ;1P 1TY DY
2V VA MTL MYNYA 7 NPAY NN DHVID IRY
20 D020 YV APPYN W1 N0N MY Y0
XY NN ,MIP0IN INRY IV ANVRIN MV 1WAV
MNT2 DLANNY 17172 Y2 PNRN DI DR P NIYY
DHYWID TNR HY 127 1T N OV ORI

VITNY NN DR POV (1999) PIVDIAYDY N2
PR MYV D101 PHWIY IRYD NARD anIna Y
1A% ININ2 Y VITNY MY’0I2 IMDWN WD 0NN
IMT NI RN DIMIPIRNN INRY ,1998-1985 DIVI
127 17N YA MY0IN DIV PHWIHIN LY MY
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200N LY, NVN-1a .0 09X LN L,N0N LR LPPTI L) INRY
DNIRI MP0I KV JOIDA NDWH WPRNR .(2003) .1 ,P22N0N
NN NVWI PN NPPVAN 7900 NPNA LT DYpYn 10N
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.22-20 :11 399 .nrhvna ny01 .(1961) .1, 199

JDTONX IR NP MY L(1966) 2,199 .1 D0 L0 00
.79-72:16 WY

SRIWY NP 1P (Y IY2) 1 nY P L(1975) LR 0P
DO My

my /3 710 ,MRYPNY IAvpRIRD LYY MY L(1976) 0 199D
IR YN .361-357
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MNY? HAN Y NpYNn LAY Y — PYR Y PO L(1998) a9
P2 Nax
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NI270 INRY OXMD YV DNTPIN DIYAN .(1994) 1,112V
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N9 DI YAV DN, WPIRD VYN DR WAVIVN
JIONPN N YA DY MW NN M8 PN OpYNa TR
WN VPO DR NI DTN NOPM PNV Mo
RirpIiivh)

XY RN LPIYD TN DNPY "N ARy NIap
maInMm AP PN TIRD TPMYHVYI 1YY, NDDIAN
NRY NYNPN DR DY ,IPNYNP IRRYN YV 0T PYNN vl
JPINNT 70V 9970 RYYJaN ARXIND 12702 70N
DYMPHRN DIWVINA NUNNA Y NPnwn viTna
mMoWI MY NVINNA 010V WRYY AVINM 17N
MNND L, IN9vN 7Y’ NI D) NI 0NN NDIY
Y00 7N12RIQ MPPAY NN

VXA NIPY ,IINYNP ANYYR NN TP NN mYn

RIan

P2 WR Y RN (Community Forest) n»np 7y
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MM MRMI MM ORI WA HY NPT PO
MYAPN N N PP IMPpNRN IIDYIRY
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mavnn DR Topn? MYY TYHNNN NNYRN .MIpNN
N NI MIvN DR D) NI, 10 1A AYapnY
UNECE, 2000; Lambrick) Tmpam mnaao nynan
S(etal, 2014
MMYPN MNY NM»Ya Mnvpnn mynpn 1
PN NYAPN RN PNINPRY  IMpNN 12209
mamyn Yy Novmana , n»npn N NPT .(Roe, 2006)
IIDYIIRY VPN I 1NN MIVAY NN NN
Raik &) 12 002 IR 70 NOWI NINND PRI
mymn nRYYNA oY N NRN NY L(Decker, 2007
AIDIYIIRAN ANPO NIV NMIVIA 10 I NRD

PPN

7 RN WY N0 NTINND TMIPRN 12NPN GIIY
Jm»np Y HYY quIvn NN PN LNTTINA TN
NN Yo ,pnyn YT DR 19933 qUIYY ,Mava Ty
ORIV NP 1P TMpRn. DIRD TN MM
S0 MM PHNN NP L,0PNYNY MY MNPA NNTHNN
NR DINTY NI0VNA NAY Y1 NP WY MM VI
MY Ya mmrah 9 e NINRY mpnn NN
nonNnY MY HTIN DIDA NP NADI NIV NN
.7A0 MY Ypp P Yy Ponnn

,2009-2008 D7V ,DPMIVY TIRY ,PYNN NIIONA
NXIAPY DNYMIY 70N 1PN AYNpa DY N
,0P2 T3 12PN NP Y INRY HY NVIANM 1Y
RPN HTIND WI27) PYRN TPD INRY DY wAN

nPIIN NPYAD YR PYANN YV pnyn M
PHVNY TN N, NI YN PNX MANYNI
IRV WAL TINYNR MY Nvn Mma Yy

WIT MPNPN N VI Mannwn” nmyy "qnw” e
ININD YV INR 112Yn - Yppa 'noan v
Jmpnn 1P

WIT NYNPN N WX NYINR” nmyY "mwrTR” @
MPY ANINI W PTYN — APYL ONDAN Y
AT TNRY 2PN Y NPINR NNPPY PN ,MAMVY NRIN
2Y) NYNPY M”MIND NYRRN T) NI ,PPINNN NHXYM
(o

MYNVNN INDANN NPV /MY’ NYY “mamyn”
myTnn NRYYN - DAVINN YV RN WITIN M2
21171 79002 MMM 1YY MNP PN MBWNY
WIR NYNN ANTNI YYD MINY NI PN MOV
Rirpziaivll

DDIAN AT IPNNA MW P NAPN YN NN NP Y TN
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D2VINN NPNINY Y MMpRa N, Ran N
MY IURL,DINN NPIR OPIARI AN DMPNN
m”yvan qpna Aoy Ywa mIYyn a¥n DR Nnn
MIPIAN MY WY NP T ,12 IYRIAY NYPIN nYan
WpM ,NINTY Lpoa HN01a (Atmis et al, 2007)
DVIWYA NPDANYI PN NV VI DPIN MoWNnn
0N T HY 19IRI TVR PN, PIRINAY 1T DPINMONN
NPOYD T DY LIMIPRN 1PDIYIIR 12WNNN R IRIN
MY PININ MV IR I VY IING OTINN NI
W2 NYNIENY MPRN APDYIIRD DY NINY AN
M1 nRNIN .(Khadka & Vacik, 2012; Zhu et al., 2012)
1V TNRD M VNN NTIPI NPVH ARIAN T N
YN PN LN MYYa1 mmpnn MmN
Springate-) N7V NMONN DPNA NIRRT ADNXY 1)
VR ,1PTANPA .(Baginski et al., 2003; Thang et al., 2007
9PN NaNT NNYWHRN N2ON 72 NDPN ANVYN 57%
m»pn oYy M YV amwn N1 mnpy nonnh
DTHN1 MYNYNR NVY ARAN 1YY N0 M0
91N (Lambrick et al, 2014) 198 mMA7»2 0»PN210
:20N2) MPRN AYAPR DY MY YV gMmun N Hv
nnann (Community-based co-management — CBCM
N9AINN MIMIN NWHY TN 23 IR, DT MMpn1
DRI VPN PN MPNN APDIIRAD DR
7 ndya an»n nanwnn CBCM-n nwn ,nYynon
,MIPRN DPDIZAIRDY 717730 MY ,MHOYWNRNY Ny M
RDMP-72 MO MV IR YW HY MIVNRY 1) NI
[(Zhu et al,, 2012; Sturtevant at al., 2007; James, 2008)
Community- X1 MI901 NANIN WINND INT HTN
VR ,Based Natural Resource Management (CBNRM)
oNN) 1PPIAR1 MNY MPTNI gMwn 22 H7nd Hnn
NP2 TNNY (MPI9R DT NRIATL 80-N NMNVN
»N YV RPIPP-12 DI ,72 DN YV PN nva TR HY
2707 790 ,TYNNA .YIVA MNNY MOV NPNN MYNpn
.(Sebele, 2010) R1»P-72 191X PV 2IRWN 17171 HY AN
7909 DD AN R PN 2117 ,MNMAn M TN
20N 0999 1y NN vHNNA YR ,DINYPN DIRN
INNANN DPNAP MY 17M Py NYwYnY Ipva
DN YN YY NPYR MIAN O¥NY TNV Mmpna
DOYY M MYTIN MY MpRN DIYIRN
NI ANINA NN N YV DPNIANM DYVNORN
Janse & Atmis et al., 2007; Konijnendijk, 2007;) »mpn
.(Konijnendijk, 2000
MIPR Y MDA NTMWNND L IIMIPRN 1PDIVIRD
DDIVIR 1YY MNY MRIPN 2172 NN DI
TP .(Skutusch, 2000) N WIVY DM DMWY
W 12V N2NP W12 NBX QINYY MNIPY MY nminn

Atmis et al,) TPN2PR NPNIAN N 28D NDWI JIND)
.(2007; Lambrick et al., 2014; UNECE, 2000

VYV 1PN DONAR MY M InTin Ypp
NPTIIN MION

NI NPIVD PIDD 0T HY 1»APN PN MIR MY R
NRD N A HY yava

IV PIRD DNN P N2AM WY AYapn Mam .2
PPN PP ANRIN NONY TINR IRNN WY 1Y
DavnMm

marn Ynp NYT NPY N0 MYTIND NRYYN )
.DPTNY MY ¥NY 1N 1 HY NNYI YPON TWR

MY, D01 DYNYNR MY MaY %m0 Nona
D0 WY PN PRYI HTIN DR 12100 ,M8%1 Y
NNR N20PN PN MNIPY NPYNVNT WRNN T3, AN
979D 1PV ,NTIYN AN NA%1 7Y HY INTPNAY MDD
VR DYNA NP NIVY DM T NAIPNA NP IYPYM
DUPNION TNR .2 DNOXIN VPG 1901RY 19120
MY PIRAY DLV P12 MEPNY NAMWYNR NVHNN 170 PR
— DIMWNY AT NVY NTYPRN T2ON PR LYY TN
231D AT IMRI INMA 12 I .2007-2 TNV 127 PIRG
1290V ,"MopIn Lavy “pnyn YN 21107 DMAIRD
N2 DIPANY PYN awINY MWD NPXPIvRY 17nna
VP NNPM NPV ANYAN NN 0N A0 R
ONNPN YN RPN DR PPN LYPIA YR

N NYYIL IRINND ,NDRD POV PN NIV
PN, MNIVA AV YV ANRYM MANYN NPY
PIYN HTana 9% 7Y Maa DIVIR MNP TP
DYMPRN DAVIND DR TANY 170N NRT NP )
953 MYyTNY YN DR DWNY LN Na »am mdh
noNNY MY»? YN DY Oy NI ,PHR DAIPN DAVINN
DY WNANY L0V .DAav1 M Y7Hp 0T Y Phnnn
1" ,(2009-2008) DMV TIRY ,PY0NN DPD INRY
vINY NPRp Y MY TN MMpy NR PnaY
NN NN PNIAN MDY T} M T TIRY MDY
200 1Y AYIPN A MYV MAMYRN,Mamwn

W9 NYAPN 11 VPN 2R

Y mapna mmw oo wh avnpn pa wph
NR Pavn N ,MNNANN MPTNI .MNY NMAINDN
XY PV DN DVIRD YV DNV D0DINN
2V M 210 .9IRND MM 112N 1PonY DWNYN

mIann MR YV JIRN HY NDDIANA NIITIVN AL AN RN *
.(2013) 84 'ON "97R)1 WPAIR"A DONAVY
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9NN TR YITN ONDR YMINY 50 WNTI MM
N9 Y9IW YV DWIAN TIYNY ,(MRNN YV DPHNTA RY
VIT IPRY DINRNP N1 HY DODIANA LY 9P Pa
79N2 WATY AMNWA no2ann .(Shmueli, 2005) wRIN
.M2P2 PN HY WRN INY ..BY PNIIN Y DWIN MNYan

.(Gunn, 1994)
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Fig. 1: Ladder of citizen participation (Arnstein, 1969).

7772, 1101 YAV MIRVA NI NDX MAMYN YN
NMYPNN DR PmMY DPRPanY mHaa vy My Ho
MeYy»PNn” SV 0YI1 NNDN NN ,(NTY) NXN DY
mYIp NP DD PNDR YV N0 N1 DY
Janse & Konijnendijk,) 77002 yy»Y 17panw nyny
- NMYpNn YNy mawvm OR wYNn .(2007
SV NDRN NNPY DDA NYON? TN A9V DONNNN DI
.(1969) Arnstein
DM AYApR NTAY nYnp Y nnnd Dol
MR ,HPA MINY NWIND YY1 NPINR NMY ,qNNwN
MMN MNI2 NYNPN MANPNRT NYaY w13 5 .2NYm
K277 PN AP POV NI POY 00 HY
IR PRNNY JOIND N1 VR, NDRD KV 1YW MANYnY
moonn %y Yavnn myT §onnY ,nap mNIRnna

DVNINWARR MY 993 YV DDIVPRN DR ManY TN
DRNN2 0 DR YMY nan Sy ,("avn Hya” HH IR)
NV NPDYIIRD 127N

"NNY’N MANYn”y “manw” 11 nn
mMIYN IV 1IRWN 9172 "Mmannwin”s

DWVIRY MWYIT N3N NIRINND DAY AN Dipnd manw
NN PNDRD ININ DRNDN MMIPN 9% TNNan
NPNAIRI DYV DIVP NYNON, NP TINY “0ipn nwInn”y
n20P P2 N9R DOVIT DIVH DV I, DIPRN 19
NI0N MY DWN ,NYY TPYIVR 12200 PN
DYMPN TPNIAN DINVn 2%%Y MIVARN mipnn Hv
.(Eisenhauer et al., 2000) 200 Y22RWN YV NN TIYNI
community) "MV’ RIPI ONY ,NYR DOV DIVP
MNIY NONIAM NYNR NNYaY 9 N0 (attachment
mamyn NN ,NY AN A»apn PORY ,mipnn
MmN N»npn Nv (community involvement) nonYnp
0 IRV MM MUHNN NYIPR TMYnwn o
YN MINS DNYY

DIVN O) NWVN PV 2ARVN N2 IINNP MANYN
P2 RYNIIPRY ,NDI0N HY 27 YT W IoMpnn nvnpov
Sebele,) MOV NR DYNINN AVN T IR DINNN
.(2010

2972 NNAn oI AN IMPRN AY NP MAannwi
,1212 NYNPY 0, NNWI 1MNG DNVY YW RP1P-I11
JTRNY,N2IXY DRNNA ANPNN AN DR 28YH RO TN
STND MW VPR MIANPRY N0 AP RN
Buanes et al,) NOWA 9771 Y NNARD qUN TN RN
novian Y PR NNV ARMPN .(2005; Sebele, 2010
20PN NMTINNA ANNaNY YAy QInwaY ,amnn Yy
nYYYY MYawn M W IR MIPA 1IN 229019
.(Hardy et al., 2002) nompnn 093230 NR 'NN

2V NP N0 DOV MYNPY IWARN NDRN NNOY
,JNND DTN IV PYN DNPY ManTi 10N 1onn
NIV’ AT TIRY 12PN HY WAWW NN MuHnn
LMW Y3 YW AN NWR NDINRD NN RIN 7NN
211721 DN TPNVY MIAMPN KW INY TN YN
IRNNN DYV MNY 12 N0 1IN L(1969) Arnstein
SR 9V NP NN AN IR LNV SV MY DT
NMN INIY T ,TA02 PY ORIND MAmY T ,NNOY
NP IMYNVRD RN TPNDRD MIANYRD 12V N3
(19PR) PoANN DR Y 2m MM

»°91N 172 DA TV (NRTIPN ARNA HV) 70-0 NIWN
19PN NI MRIRI NMINNANM DNPY NI PIOY
YA WOV DV OYYNMA WYNNN  9R



PNYN TN N»NPN Y2 NYAPN NIV HTIN NP I MANYNRTY "MIrw’m “mannvi’h "Onw’n

IMNY N0 N VY MV HY NPINRA AYNPN
:MNIPY 1901 HY AT YN nnwn Y'pp

NYINNM YIVN 1P NYAPN TN NOYW MV MY R
Jav

12 VYWY YN OpoN 93Y DIavINYD wom mwa .2
.01oVN XYY MIpnnDn

2P0 P2 TT MMM MOMY N " vn” N
.(2009 ,79W) NPMPRN NYNPM MPHRN MYIN

NP, NNMVRIY 21992 19NN DYNY RPN MY NN
WRN D7HR PRI VTN T NVONA LPYD WRN DMV
WYY NPNYY NINR HY MNN 7N '’ DR W70
IDIVNIRD NNMIY YN YV APINNN N9 110N N
Jmpnn

NPOYY NITDA,2004 MW PYNNN HNN PYH YRT 92
72 NINR DANM PINRY VR ,DNYA DYNYRp MY
2w DMAPNNM DM Y HY”Pp NMWIY PPN WRY NIY
IDINRD NNMIY N DITRY NN VY DTN
YN 9 1NIYY NIPN YY DTN N9IRYI IMIPNN

, VYN 90 N2 YPNRON YV MNP MN»pPNNn Y2
mMapya TN DIVD 3PN MDA 1KY DRINRD
MO DN

MNDRN NIOY YV THIN NN IV VA YN, DMY Y
211N HY VIV TINNA R¥NI,(2005 MW1A) YN Y173
SV %7 NPY INTVAY ,NAD VPNIAN PHYT RIM DMV
PR - AT PIRD TY PPN PIRAN DMIND DNVY
NRMIND NYIDA INRY AN DIVWA M2 VR N
n20pn 7YY PAIR ,INDN 21w YW PRIND MNPONN
%Y N7 :NVY MNYYAY 1902 1290Y 1IVNI DMVA
.(2007 ;0 TN) TV, 01 9PV ,NPHN ONYON ,DMINR

DYITPR NN TY NNYpn YHp DMV Nr»Tn
DOYIPRY WHP0,JPP227PXIN 7130, MY DY DYRIM
M DY PN MPYA DIV DX MY Y0
L2200 DY N1XN KV WPD DR PINY NI HY NRT 1900
ANNRNN YPpY MY 31 nwn Mwn nan Pn
,(1969) Arnstein YW 070N 2 HY DMV VR DY
5797 ;729 0N MDRN NN NDRD MT? HY DAY
nHNDN DTN WRNNY MNPV M1 NMPYI AN
NP NVIAD PPN MIPANND ,/Mamv” Hv 159
MY MY MM TR aIpm 01> Yw mann
NYITY YN N2 MAamY Yy nnwving ,nrnYynm
2P T DY MDRN MAMYNY Nwn 09 YV Nann
M2 NOXRN MW 1P 19pa Y99 18N Y935 wr
.22VINY NRMON NN NVHVN NI NDRN IPRD

D01 Yy PYN AT WY MMVPR MmNV IN»Ya)
DANNWNRN Y2 YRR TN PRI MDY PIRNN ) MATINN
.(Atmis et al., 2007; UNECE, 2000; Zhu et al., 2012)
WN YV RIYP-11 N7 DnY N AYapn v
oy YN N1 OVIR YV NOMIRPHIM YT 1DV O HY
JPMIpRn 12PN YT DM DIARVAM MMPpNN YT
mIMN NN NVYWI R np 9’ HY DoIaNNY NVINNN
PRI ANYO NIV 2NNNY TPMPHRN 12NN MNNA N
,D7AMY N7 TN NNRY PN NN NN M
Khadka & Vacik, 2012; Pagdee et al.,) 00X MYT
.(2006

POV’ PaY P3P NDAN NPY NAPNN W AW
nPNYNR MY T2) "NXN PRI MNP IR "N28N
nYHPN ,MANNWYN ROR (P2 VNADI MAM IPIVR N
20PN YV M7 12121 MYINA NYAP ,NMNIND NYRRD
.(Atmis et al., 2007; Pagdee et al., 2006)

NMIPNA NP NPN NNRYNA TpRNNY IR Man Ponn
2y MIYWRN PN ,NNRYM ATNR 1IN NINA
120PY TIIPN MM %Y DIpNa 0OYNI9 MM

PN PN 69 MIWVN IPNNA 1INI,(2006) 112N Pagdee
DIYRYNN IN2NP Y KV DY N1 NN PTNY NNl
IR NP Y NI NYYTRY PNR HTIN DY RY 1 0PN
MWD NAN :ANYRAY DI2IWNI IRENI DRI RN
09N N, DN MIPM PN ,MNINA0 NP1 HY 17PN
;MY NIMIR TPIdN NN LPIYR MYY1 MXapn ¥3 Hv
01N NMIORY W2 MNNAN TNR 932 9MRpN N1 RPN
9 9 NN PV HY NN ST MY 7 onmn
.DIMpHRN DRINN

NONYAN MY NDRN NPV 10N HY NN
Y TPRIND PIIVI NN 0N DIV DVDN WY
P27 ,INR TN Y PYIN Y31 2010 DYNNIN RV
DWIONN DPP ,INR TN LANNVN PAYn HYan Jop phn
.ONYT NR Y2209 DHTIRND DIRY 173 1HP2Y D) TWORN
2V 127 0T TNIRY POINI VIR PRVAY RIN DNRD
3PN YA P2 IRIN DONYN NPIVHRNA NN PHINN
RY DT 7Y - 01N DI NINWNR ATI2YN MNP 1270 TWRD
"PY RINY” Qw1 (Sipild &Tyrviinen, 2005) 2w
N20PN PR NMIN ONYAPN YN NPNN D17 Y
&Y ;7370 YV DYPIND NIN 291 YA navm ThHina
NPT RN 1P RY ,I0IY R YA VIO
.(Khadka & Vacik, 2012)
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Fig. 2: Balfour Forest map.
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PYN VR TY MW YV 21010 7N 19991 2007 MY
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Fig. 3: Organization chart for the public participation process
(Gasul and Shmueli, 2013).

2Tan MY YA MANNYAN YT DR PTHRY N
M2 250 Y2 120 ,mMHYP0 YN MNTPRN YNNI PRy
DNVRIN NPNPN OWIAN NWIYVI .OTPN 25V 1IN HY
ANUN PYNNA NITIM AYPADA YV NN ©0aN N1
NN I9IR N YA YV Ty MmN 2N
DYON DY VAN ,0PI D) YV MY DRVI RN
onnn

XN Yw Yan nwna YHr wNaY Amavn Y
DRVIN MTOIN T NWNa1 .AYApn 1Y wian 97 ah
MM TN IRV PATN J9IRTIWIPI T) 10,0000
,T90NN DR INYARN,MXPIN 1Y WIaN Y INRY DN
.annYNN Y29 19N JUR 1T DIPDI NPV

NTIAYD MNP VI P00 YN omynwn 15w
I IMRY AT 25V .DAWINN 27PN PNIN JYURIL TR
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Fig. 4: Forest trustees and JNF representatives (Photo: Ahuva Gubany-Hagay).
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Fig. 5: Organizational model for the community forest scheme
(Gasul and Shmueli, 2013).
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Fig. 2: Age and number of wives of shepherds, in the Central Region (top) and the Western Negev (bottom).
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Table 2. Average costs (NIS/Head and % of total) of grazing in the Central Region and Negev.
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Table 3. The problems identified during the survey and possible solutions.
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%Y NOM NIV
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southern Har Ahim
e Terra rossa on
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Table 1: Experimental plots characteristics.
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(Q. lobata) norMHY NYR :1 nnnn
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Picture 1. Q. lobatat protected
from large mammals by wire mesh
fence, Santa Barbara County Oak
Restoration Program, U.S.A.
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Picture 2: Various individual-seedling fencing methods: A. Cercis siliqguastrum in wire mesh fence; B. Ceratonia siliqua in
Australian cattle fence; C. Quercus ithaburensis in galvanized metal fence (narrow); D. Pistacia palaestina in galvanized metal
fence (wide).
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i . diameter 0.5 (m) .
with 3 iron rods mesh fence (steel wire diameter 2.2 mm)
,NI0R YTINY 4 1Y Mpnn
3TN YYNn N HvIn 2 Npmn qona mYIVOIR
128.5 . . . 10 * 10 2 0.80 .
Installation with 4 iron rods Australian cattle fence
& 2 barbed-wire strands above
(0”1 4 7vIp2 HT2) NIX NMHOIN
TIOROTINY 2 DY NIPNN .
112 . . . 15 * 15 1 1.6 Galvanized narrow fence
Installation with 2 iron rods . .
(iron diameter 4 mm)
,MODR OTINY 4 DY MPNN ,
(1”1 4 90V1p2 H112) NAM NN
3TN YYN N 0N 2 Npmn qona . i )
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Table 2: Technical descriptions and costs of the various fence types.
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Fig. 1: The extent of damage caused to the various individual-seedling protection means.
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Fig. 2: Heights of four native broad-
leaf species that were protected by
four different fencing methods, 4
years after planting in Kfar HaHoresh
forest. Different letters marking each
species indicate significant differences
between fencing methods (P < 0.05).
Error bars indicate (+) SE of the
mean.
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Fig. 3: Diameters of four native
broadleaf species that were protected
by four different fencing methods, 4
years after planting in Kfar HaHoresh
forest. Different letters marking each
species indicate significant differences
between fencing methods (P < 0.05).
Error bars indicate (+) SE of the
mean.
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Fig. 4: Average height of four native broadleaf species, in the three experimental plots, 4 years after planting. Different letters in the fourth year (2014) indicate

significant differences between plots, in height growth (P < 0.05). Error bars indicate (+) SE of the mean.
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experimental plots, 4 years after planting.
— Different letters marking each species
€ (which is identified by columns of the same
color in each of the three experimental plots)
indicate significant differences between the
plots, in diameter of the respective species.
Error bars indicate (+) SE of the mean.
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L0 PAA NY2 P P0INA TN NYIVIN NPHNI DHIVID IR X DV TR YV R12IN :1 Nnn
Picture 1: A hybrid of Pinus brutia x P. halepensis in a P. brutia stand in Gilat forest in
the northern Negev.
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19IRIV ,MPT (1990) NN .D7IPNN 190N 1PTA) HRIW1A
15 710 12V ;I 7972 DRIVIND YV TP NN 1HH
198N 50%-21 AT PN ,MTTIN 127P1 120 TN MY
MNIND . TIND IDTIV NV DNMANRD 101K OXY HV
YT PR DIV DRIVIND N TPON DNTY DY)
7012 LR XY YW 198N ,NNRNNA ,NNR 100%-1 60%-22
M P2 WRIVINI VNDY XY ARNVAY IWDIVY
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12 DIV, DNV JTNIRD 1A KV DINN YV DIRYN YT
nwpn (Morse et al., 2009) DTVIRYDPN 11922 40-9 19
D9RAD OPIRMIPYIN DIND MY RITH I HY
mown RN D) YV 9¥In Yy vNan YR TYNA
mHYYI VL MNY HY 72y woaNn NYIRNIPHINN
RN T TINN2 IR ANYAY MYWR INR .DYHRN P
Random Amplified Polymorphic ,(RAPD)-n now
DIN2N RT YUP YV ARNYA HY no;mann ,DNA
MY TPRIPRD DPNAN THINY INRD IRIPR JOINA
VIO P NV MY 1 MPTAN MRINTY Y2
291 107 .0RIYIN MY 791, DRINY 17V DPTAN
%Y NovIAan RAPD-n NV D) ,NVIRNIPIND MWD
nnnn Polymerase Chain Reaction (PCR) 1o¥pR™M
R1TN MR 117 102,000 NI YV onyawny
mown 1IN MNaY Nawnm XN 19 ,XPRMN IRIM
NYPY INMVRIN INN (1994) 728 .MINR MNTYNN
X PO LR OV RIVIN MY DRI DIND
7901 YV 1PN PN, RAPD-1 NVY MYXARI DY R
MY 170107, 1IN22Y DYNNN 172005100 YV TIRD T
DONNN MW MYRIRI P70 P22 I23NNY DRIZIND DR
.5-CCGATATCCC-3'-1 5-GTCCCGACGA-3' :oXan
XNV WROIN MY D) AR PR YNNI VINY
Madmoni ;2000 ,"21171) YRIW NP2 NPV MRYINI
.(etal,, 2003

NYIVA MPINRI NNNY DHOVIP TR X P01 JTHR HY 1NY DRIYIN HY DNV 2 nn

.omn»

Picture 2: Seedlings of various hybrids of Pinus brutia x P. halepensis grown from

rooted cuttings.

50 MMV 7901 ,amM7 L TIR) DO L(OI0RRA SV
JJIR) YN (IR Mva YV NN 790m Mo
NIMRND AP (VAN 991 YA KW 9N TR AN
VN9 NN MNON 22 N2 Panetsos YW 11PN YV
1NN, DYV LK) DO LR P DL DTN IRINY
PNAIN 1IN YTV D11 237Y UMY MNIN 14 IRLNM)
,JUNNT L DPRIZIND NDY RPN MITA NN 20N
20 DI’ M) DIANND NIYLVHY ,VDVVD HTIN MO
NPNNATM MNIN MYXNRI DORIYIN P2 MINANY Ny
(1995) "23m Korol .(Dounavi et al, 2001) mn1on
(MPIMNN) Y1923 N Y2 IIMY RIVIND DR 1IN
mMNON 10 Y DLIANNA ,WHVIT R PV .RY IRNVNA
MNOND NYHRN ,INY - MNIND NN DrNanamn
7901 ,0°0NNN YV WIN 1V HPYN VNN IMT MR
,DDAT0RA PRIY HV TNIRY VNNY NVIA YV MMV
7729 MPYNN NV DRIZIND P2 DPRN DHTIAN INRIN
DMNN Y

RIVIN MY MNMVRIN NTIAYN (DPVITIN DIND
DNRIPR MY¥NR1 YUY R X P01 R DY
ma7yn Y voanna ,(Korol et al., 1995) YR NNWY)
Schiller) D MNN 22V P2 DHTAN IRENI TPV NYVITIR
MY R¥NI T ATV (et al,, 1986; Conkle et al., 1988
MYRNRA HD732) 1) P22 IR¥MV RIVIND IR MY
MR\ .MMDN DPINR MYN Y DWTIRIDR
DYYIV DRIVIN TY PP IWPIW MMaYa H»apnn mmT
Paentsos et al,,) MI,an MRYINI HYIPNIY DRIIMN
.(1997; Moulalis et al., 1999; Aravanopoulos et al., 2004

Rox PO LR YV DRYIN NPT 0P DIND
22700 9V WITH TWIN DY) DIND MYRNRL DOV
RN (1997) Gallis & Panetsos .70 02970 YW nIM
DN A2 WRIYIND P D29T0N 213702 HTIN PRY
IN¥NY RIVINAVI ,DNNIA D1 M2 Y70 770 DO
D970 79010 YV N7 NN Y PA Drva 0Ty
72 07MN) YTV, PIX INY DNIMRN AP .07y
myrcene ,a-pinene DIATVMNI WRIZINY NN NIV
NTY NV DIND NN 3-d-carene-) ,B-pinene
.(Gallis, 2005) ©R1991

DNIN PN PRIV DMIRIPHN  DNINo
JDYIN RTY Q0N TR L,DVPYI DN Y Y0 1Y
RN OMARD R7IT Dy DYIpnnn DRIVINI XN
J21Y RNN IR R7ITH.DVDINNIM NPITINVNN
DYIR L7292 73PN AN ,MTY NTH AVNINA YY) 1T
DYMMYIN R”ITH LINR MDA YA, DN TMI0NNA
%Y .(Neale & Sederoff, 1989) 211 NN " HY VNN
MPIRIPIN MYV INMA ,2P) MIRINNN MTNPN DD
IR DRIV NPTY R7IT AR HY MODIAND ,MNY
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11,9910 AN T YY VN IR N0 OV0YNMYIN
VI MNY NNYY OR ,DRIYIN T NVW MYRIRI MY
SV DRIVIN MY DY NRVY AVWR JIRY DN P2
Bucci etal., 1998; Aravanopoulos) 9W177 .R X 0112 .R
VI NPZIRY DN TY P9I NVWA WIPYA (et al., 2000
Steinitz et al., 2012; Steinitz, 2010 YWNY R7) DINR HV
.(Kurt et al., 2012

mMNY Y 720800 YN MIAPYI INMOY MYV NNR
mwa R LPCR-RFLP-N NOOw R\ TN POIRYPMA
Cleaved Amplified Polymorphic Sequence (CAPS) InRn
, M RELP-n nvwh 7wia .(Uncu et al, 2015)
TVIRIPNL WARAD MNY HY nooian CAPS-n now
50 TTIN YN NIIRN XM L,R7ITI TN YOPRA TN
nan Yy PCR-N MYRPRMI DAY T N0V LR Q8]
MNY NN IV, TN YOPR IMR W D27 DpMY Y19
NN YY .DYRAD YNN MYXNARI 1YNN NN
YLD TIR IR DM TION DR DYan Y1pnnn
YW1 .DYIRRIVION PNN IV NNIYY R19IN21713PNIY
P, sylvestris 'ROYVPRN TNRN P2 DIRIVIN NI 1P 0
nnwYn XM, (Danusevicius et al., 2013) P. mugo 117
(2015 ,"2IM 217) HR D2 HNINNN IPNNI T) INYRNA
DRIZINM PV JTNRI DHVID IR HY 101 APIIRY
(10R) oYY

99721 ,07NN-D INR SV NT HY INT INIMRY
High-n noowa ,mowiv R X MO1I1.R YV DRIYIN M
o1I%p D9%711 V'Y N ,Resolution Melting (HRM)
OYANY RITY DINDI fruL YV0HIMIN PN YV
NP 1001 VY nWIY 1T N0V .(Ganopoulos et al., 2013)
VI P2 MDY T NIVARM AR ja1a PCR-N
NV T N2V AMVIONVA — YVIDNYI A0 MYRINI
moynw INRN .PCR-n "N 0wn 2501 R7T0 D1
LCAPS-n NV YV 11 INY 1M T N0V VIV YV
DRIYINN YV M P Y 7N YWD DRYY
IR NNINRY 12INNY

DNN? NYVIVA MPINRL YDV0N N2M

nYNAY MIPN DLV NI MYNARL DWINY NYIP
mMMaya oYapnnn onovIn DUV YV omNaN
HPII INIPY DIV KV MNMNA N1 YNNI L,INAVA
NIV MTIAY2 N3N Y1VVN N IMIRIN MNINN
PRI291 HY Movannn
RIZON YV VLN NI IPOYY MTIAYN NN
NYIVA MYRNIRI M2 1IN THVIV R X PO R HY
NVIVNA NNYXN DN NP2 ANVMIY ATyl .omny
OV 4011 RIYIN HY DNV NPV NN HY

mHYYON MNVA YY XN D) NDDIANA ,NADI NV
noYw XN R"ITN G871 YW DTN YT NDINN YR
,Restriction Fragment Length Polymorphism (RFLP)-n
DINR NYIN MR T HY R7ITN NN RY IR NN DAY
97200 PIVNN 1IN .0 1N P YTV DNRNON
MmN DN Pa Y702 VIR I APYIR D1YIPNIN
DR1YIN NPT HVNY VRNV 1T NYWA .0NYY DRHYIN
Devey et al., 1991; Wagner) D7RpPINR DINR PN KW
DIMIR 20 NPT WIPY N2 NUPI RY DNIR (et al., 1987
.DNYY DR1YIM DININ-D
VYOOI R”IT MINDA WANWAY 1YNN INY IMRN
.Simple Sequence Repeats (SSRs) Owl 03 WMTN
6-2) VIV Da¥7 YY WOLIANN R”IT MND DN SSRs
a¥IN YV MIANN 90N VR L,DMINN (TR
7239 YT PN SSRs 230D MIA . 11nY 1R Pa v vIvan
DIMR NPTY MY SSRs-1 7300 217 1997, 87370 987
DRI 1OV HRMITNNVNN IR PVDHINNYIN DY DIV
VY MYYY NN DNNeD oYl mnw 1R
DIND MM ,D7IVN THN2.0INR DN YW SSRs 23002
mnTpnn MYy mma oy ey R o oM
RN DR DTN NIVAR NIW? 11D MNP M NIXIH
(1996) '23M Vendramin 98N DIRYIPIINN D2INON
DMK Y DNV PN YV VI APYIRY DIINN NI
R"ITN NRIV INRN . DVDYAINYI SSRs 7IND MYRNN

Y13 Y14 L11 L1412 L13 BKY
h b*h b*h  h b*h

NOWI DPIRYIPYIN DIND MPRNRI DIV IR X PV JTNR YV DNV DRIVIN AT LT IR
1R = h ;o2 1R = b ;oRvan = b*h .Cleaved Amplified Polymorphic Sequence-n

Mpa7y = BK;anv = L;pm ap = Y ;o9
Fig. 1: Identification of various hybrids of Pinus brutia x Pinus halepensis by molecular
markers using the Cleaved Amplified Polymorphic Sequence method. b*h = hybrids;
b = Pinus brutia; h = Pinus halepensis; Y = Yatir forest; L = Lahav forest; BK = Bekoa forest.
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DNNY ANYRN2 WIVRY TNNIY NRN (2015 /M 2177)
931pY 11 Y, DI MIAPYI DVDYITIAN XNAN
IRV DR MNR YV 0P 19000 DNV KV NTH 1900
MINR NMIVAR 1NN N7 GRY D022 NN MNON

DMUMD DY VIY RN INNN N2H

VRN DIPIPINNN NNN12Y MTNY

N (Matsucoccus josephi) "Rn DIMMIXNN NN
mavn SN .1077ap"R 20-10 RPN PYRIA IR PIRY
2V TPNNRN AMNY AN NN ,20-1 RN YV 60-1
M2 TR WY RINY DO R HY D21 MY
2200 T HY MY DNNINN DPTIN (1983 /2 19)
JPIRD MY DYYIN TNRD PN 23702 VY RN
MPIPN 20NN PRI YOI .RI DHVID R NAYNN YA
N YV PIAVN ORPTNAN RIN DO LR DYV
JR¥NY PIRI ANVPIY DPR NTIAYI AT 9P PI91 IWR)
ROV DNV DY MNMPN PA ANY ANNY MYNInNY
MY WHVYV .RY NN .(Mendel, 1984; 1998) YWD
IR DYV R YW YN 19 ,nnnaY o Ty
PO LR YV NY0IY ORDN IPRY NN PAXa prva
YRN DIPIPIRAN NDW ,PIRY W AT DVIPR HY NODANN
DOV R DV D12 MTRYN 1A 1101 N8N DR
w1 R ,mIWN TY YNV Y0 DMPVN 1Y) WY
7P HY 2V N DHWIV LR .M YV N2 O8NY
MDD MRIY 323 DYIR ,WIAVY O TNRYI 0) Y/ppn
DTN MR AT VPR YV T} WIAPN YN AMNM
LOWR YN AT ) P Y HY DINN

PR P2 VRN DIPIPINAN N1 YV T NAT
N2 7Y’2 PADA NPV AMPY  TIRN NP RN .IVYN
S0 D»YILN WIIRY TPNIAD APNAN ANXT RN PR)
IR NANYDINIR DINAXD NRNDR MWD NIY? 12N
NN NYI90 DR NN MmN YY Npaon NPR onuYo
DYN-NNY IR DHOVID R YV WA DY HY MNpnY
1Y WY TN GRY ITOR LR NI P01 LR HY

PN DYV LR XY KW NNNN MmNl Mapya
P10, DHVY R TR YV Y2 MRl DY
PTI21 N100 KW NPDIIIRA MDANI 1T 1IN TN RRY
MIMINRD DIV ,0NR PIRT DHVIP R Y DINY
DNIR DHVIV R Y DIRYI IMPYNVN NP2IQ AN W
MY NN NYDYAIRY MY ,178Y W . pIRI DN
1981 1R MY 0,0 MVP DT DYV .R HV
T 9Y NI PN

X PO LR DV DRIYIN MTNY YY TN NTAYN
ORIV NNVYI VRN DIMIMIXAN Nvdh mhury LR
DYDY MYX¥NRa (Madmoni et al., 2003 ;2000 ,221271)

Y79 .(Panetsos et al., 1994) mMIp1an MKRYINN HYIAPNNY
Yawn NN»R L, DNMNMN NP DNNY ,D2NVN YV 100N
NPV WINVN TNR TIYHPVI ,MVINVAN NPV Y NV
.25% YW MYV PI WINVN IV NP IPRY,100%-Y 21PN
DOPNRR NN, DN TND NIV VINY VI NTIaYa
IR7) DVDY3720 IOV N9IPN YR DY DAYN
IPNNRN RN HY WMWY PR RY DY avmnY L(19nY
PRI HY MNN NIMY

%Y DDANN HRIVIA AVYIV RIYIN HV VLN NN
LNVURIN AT .DHVIY R HY DYV NNV DIPNN
50 TION MY HAPNN DYV R HY MYINWN NINaY
199p) DY 5-4 YV 932 DR NN (10%-2) MYINVN
VPN NR NPT NN (1988) MNanA (1958 /M
129,92 *Y2Y DRD NN YV mnnannn 25vn a
TIRD M2} MYINWA NPY ARYA RN .MYINVAN V1)
v 2 TY) Marn 2Hva YNV PR Nl
291 .0RN MNX HV )2 1IHYN DY TN 1NN JOPY (MY
NIN NN ODAR 71PN MYINVAN MYV ,01Y 4 Hv DY
XY YV EPYD HY DLAND PIRA DHVIV R HV INAVIY
DNV DNV YV AYAVAN DR PRI 217 1IN ,02
DOV LR HY DINA DRYN MDY KV MYINVIN HY
MYV 79012 TNYD NP 4NN DWIVIY IRYN 0N
IBA 5V N117YN1 DNNM1 N9 ¥ 4-1 NWIVAN 199
JIMYRVN MYINVA NPV VAR POPIR SV TNM
NPV NNMA T),DNNR MIVYY MNP NP7 YINY
S0 TNXNN .(NDMA RHY MRXIN) TIRN DN DIYN
POPIRD 12V INMN RIN,NHY 1TIYNI INNONN LPOPIR
VAN M 1INNWA RIN 1NN VAR N¥MNY NP
MNPI2 DMXRN DR MYXARI NN NV INRY
2V VR NINY DN POPIR ITNRRN YV MNIMN NN
(NYyn nontn) MHVATIPR  IYNIN VAN PONIRN
.(Riov, 1993) 12101 NYOMIVIVAY NN

MYXM YR DIRYNNT VDY INVWY (2000) M1NTA
0N .R HY DRIVINN INPLIV NN ANHRNA VIV
DYV AN P I MY 20- 22 DOV R x
,LINY MPYTAY WY IWINVAIY NNYR 1HYIAPNNY
npon SV NY0IN RN DIMIMIXAN NN22Y MWD N
P2 DRIVINN P ARNVA ANWYI DAV NP2 Nan
pon .DYVIP LR PO LR OV NY DY MMpn
MTA NRT OY .19 MNNANN RN DPA TY Nvp 0
MV ,(1994) “23M Panetsos 1T HY 1HIAPNNIY DIRINNY
IR TN PN NNY RYINAN PHN YV mMwInwin
MYINWAN TV 12 70PN DR W WINNNN RN ,70aR
2V NN YV AVIVNR O) .DINYD YV 0NN Y
192pNN ,0P KNINND PN DINTH MY DRIYINN
NV DRIVIND P2 MYINWAN NPV NTY 09710
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12 UM TNR X DOV TNR IRIVIN MNNONN .(1990) .T,0N
467-465 ,R"Y ,NTON

WIT DY DYV JNR X PO IR HY DRIYIN .(2000) .Y NNTN

NTIAY .DPNN-D DINR HY NPAR M YV NYIAN NN Y
.HYVIPA IIAYN NVDIVNRD,MRIPNY NONPAN , NOMNT

DIND Y'Y PIRN NP2 DPIPYN DINRD I1N PR .(1994) .3 7N

2PN NVDIDNRD,MRYPNY NONPAN , N3 DAY .DINPNN

DY

DMRPVYID NP L(1958) .0 AN 2501 LR PN L 199
LYY DYV IR MPHRN DIVDYPR HV 10ON NI
.8-5,(4-3)

U2 IR HY WRIVIN .(2015) 7,002 LIRDHY L9 D L0 a0

NN DNV MM PPN NINI,NTT N9 DYV TR X
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Picture 1: Water

tower and the

cow herd, 1928.
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Picture 2: Plan of Kfar Hittim — moshav ovdim, Kauffmann, 1924.
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Picture 3: Kfar Hittim 1928, south to north.
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Picture 4: The defense block and watchtower in 1939.
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Picture 5: Plan of Kfar Hittim — cooperative moshav, Kauffmann, 1942.
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Picture 6: The basalt stone houses with the Horns of Hattin in the background. http://digitool haifa.ac.il/view 25.7.2015.
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Picture 7: Planning versus Performance.
JNF forest plan at Hittim 19261927 (Aerial photograph 2005).
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Map 1: Meski oak forest in Jacotin’s maps (1799). The camp of Kleber, Napoleon’s general, is marked in the forest south of Meski. Jacotin's map is available
in the Library of Geography and Human Environment Unit, Tel Aviv University. Superimposed on Jacotin’s map we added the present road network and
municipalities’ zoning.
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Map 2: The ancient Quercus ithaburensis forest in the northern Sharon in Palestine Exploration Fund (PEF) map from 1880 (Available at: http://amudanan.
co.il/). Superimposed on the PEF map we added the present road network, and municipalities’ zoning, and outstanding oak trees (marked with numbers)
whose pictures appear next to the map.
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Map 3: The largest

oak forest in central

Sharon in 1880

(extending from the

Natanya-Kfar Yona
line in the north to
the Ra‘anana-Hod
Hasharon line in the
south). Information
layers superimposed
on the map are as
mentioned above
for Map 2.
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Map 4: Traces of an ancient forest in 1880 in the Petach Tikva area. Information layers superimposed on the map are as mentioned above for Map 2.
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circumference (left) is 4.77 m and it’s height (below) is 11 m
(Photo: Omri Bonneh).
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Black-Shouldered Kite (Elanus caeruleus). A raptor that expanded its Black Scrub-Robin (Cercotrichas podobe). Two nests of this species were
distribution range and became a not-rare resident in Israel (Photo: Shai discovered for the first time in Israel this year (Photo: Roy Israel Hazan).

Sandrovic).
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Yellow-Billed Stork (Mycteria ibis). In the last few years became an
annual rare visitor to Israel (Photo: Amir Ben Dov).
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Bridled Tern (Sterna anaethetus). Seen on the Mediterranean coast and
not just on the Red Sea coasts as in the past (Photo: Amir Ben Dov).



1"YVWN 1YDI ,2015 12NXT,15 ‘DN D Y

PAPW T 1N YT HY 12N PYn SY 0RTH M*I21 5 WIN
MAaXN PIRG PITRI INTIAYA PPN NVAN JNTa DVY
TP PN MNARD INNAN DINNY Y000 IO NN
1270 PRYM M) INRHY 1992 mIpnn DR 2T, D809
INNYY DY IMR INRY INIINN ROV DADIRN DAY

N7%P2 NP0 NMRY ,0YMAT 1R YW 17709 qona
RIDNN MON2 DNIPYW VYN RY DRI WX T 1YWIA
2170 VKD T3 ,IRIWIA XYPN IR DIPN DN YV
DINMP AT NINVRIY PP PPN NN IR NN DN
0P 1983 ;(0P20 19INT) PP-NNTA INRGDN TIRA DWNTH
miad NMYp I VTN Qv MVRIY HRIWIA VN
NNWYRIY NWIN MINTA DYIX NPR ;9P Y Q0 I
12 OOV YRR DY DPIPIV ;Y YYARA HRIWA
2V WYINN NN DR PIINY RHV IWAR-R 29NN
RN NYPNY INRY ANWRIY HRIWIL VVNVA VYV NP
DVVNVNAN PPV JRI N1P IR Y20V N9 ,mv
NNR IRI PRI N NAIPNN 9 YN NHY IRTIY NNNN
19N YV Y

JIINRD PPN 09, MNINRA DIV RN DI0)
NPV YV PONNI WRYNI NRY ,DWIND NIXR - DINY
;D017 DDV NI8PA WIPO HRIW YV mown ohva
N9 ,0V10 DR DARYD,MININRD DIV 19X DRAY
1 ORD APPY THRY NINVN DY DY AN PR DY
%Y DYAVNRN DINR DMIPYW TR 2HN9N MNINNN
10IINNY DYIPR YV 1PN G832 12170 OVIN IR 202200
MNTIN MORVA 5P Y273 NMaYY N1 PR 700 1NY
TNR TP IR, INTN 1PYY PUNNY DMV MR 199D
APPY MRV NN 002 HY MYTN MINN pavy o)

anw YV 1p 1Y% APR PIAN YV MR TV IR 1D
DMV 1N NYNY

DIV MIMYNN 19N DRPMIARD DINTINHN IR D)
MNNNA DTN MY NTONN DR DI NN .MNINKRND
ATONN ANTIT N2 YY D) DYTY NN IR NV1
NaWN NP RN (Mycteria ibis) TN 1PONN .NNNWVN
TP MY 80-2 VNI HRIVY NATIN YV TVIA 15-2V ,900
DIWI NP P IRTIN LD DR INTH .MNINRD DIYY
170N YV NY VI NWNANI HY IR T 2014-2013
PR YV QDN VI NYAN HY YT VN N0 DY TN
SV M990 NYAINY NOTVXN T MARN .MIYYNN pRYa Nt
MNINRD DIV HRIWIA DORPMIOR D1 HV TN NN

IR MWD 1Y ,PIaRD DT DINTM Y
01N NNYAN JOPN ORIPVM AN NNRYAN O
IR HRIWI MWRIY 19X (Phoenicopterus minor)
TP VION AT PN 2014 72020 WNINY T1,2006 MY HW
mMI21 TP NI YAV VN VI NIRR YINNY
Y L,UMY 0YN T 9Y NNM YR Navny ndnn
1T DNYAN NPRY NIaNa gMNn 93 Tuna 08K
990 M0 DR PP T1T NOYIRNN

™ Y NN (Pelecanus rufescens) 9PN INIPYN
NN MNAD - WNYI KRV DAY IRPMON
PYX VI PTNY KRNV PP HY NYINN NIVD NPV NTIINND
5% DY MM PPN NR 12N RIM AT TIVN PR YW
D27 DA% MY 90Y AvHY T ANnm ,RaOR N yavp

Q0NN WRPIAR  DINTIN YV NTIOND AW
Burhinus) 9000 1790 (pIRY YINW W PR NIV
nYNNa A%NN YN0 1D YV TR V19 .(senegalensis

APHY TPINY TONY ANV PTI T .DMNN DRIPY 3 N1ana (Pelecanus rufescens) 19p WIpY

() TR M) PINRD PP Y

Pink-Backed Pelican (Pelecanus rufescens), with 3 White Pelicans. A very rare vagrant
that attracted many birders this summer (Photo: Eldad Reznik).
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Lesser Flamingo (Phoenicopterus minor). Seen for the
second time in Israel this year (Photo: Haim Shochat).
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Controlled hybridization between P brutia and P halepensis
performed in Greece and Israel revealed that the proportion of hybrids
exhibiting heterosis was very low. These results clearly show that in
practice it would not be possible to produce the hybrids by using
seeds originated from controlled pollination; it would be preferable to
use vegetative propagation to produce seedlings from the successful
hybrids that appear in the forests. A method for vegetative propagation
of pines, including hybrids, was developed in Israel; it also enables
propagation of mature cuttings that are usually difficult to root.
However, for mass propagation it would be necessary to utilize other
methods, such as rooting cuttings developed from needle fascicles
(brachiblasts) following pruning or somatic embryogenesis.

In experiments conducted in Israel, hybrids of P brutia x P
halepensis proved to be highly resistant to Matsucoccus josephi, but
their resistance was somewhat lower than that of P brutia.

The climate changes, particularly the long drought periods that
occurred in recent years in Israel, and the resulting mortality of P
halepensis trees, require the utilization of drought-resistant species.
The exceptional development of hybrids in stands in various regions in
Israel, including the northern Negev, indicate that they are suitable for
this purpose. This topic is currently being investigated.

“Under the deep Galilean sky — on the dark Galilean
soil”: The Story of Kfar Hittim

Estie Yankelevitch, Land of Israel Studies, University of Haifa
estiyan@gmail.com

The communal village of Kfar Hittim, located in the eastern Lower
Galilee, was first established as a Moshav Ovdim (workers’ village) in
1923, on land purchased by the Jewish National Fund in 1905, in its first
land transaction. Kfar Hittim was initiated by the Mizrachi movement
and supported by the World Zionist Organization but, nevertheless,
this first experiment failed because of a lack of harmony amongst the
inexperienced members, and because of the shortage of water. The
settlers left the place in the early 1930s and in December 1936 a new
group of immigrants from Bulgaria resettled the place as a communal
settlement — an innovative pattern at that time. Its members created a
new framework, which combined their cooperative ideology with the
individual lifestyle of the Moshav Ovdim.

Richard Kaufman, the Zionist Executive’s architect and settlement
planner was asked to redesign his original plan of the village. The new
plan integrated the economic structures of the kibbutz and the social
structure of the moshav.

Kfar Hittim was also the first settlement built as a tower and
stockade settlement, the Jewish response to the Arab rebellion in 1936.

The Tabor Oak (Quercus ithaburensis) Forest of the
Sharon - Past, Present and Future

Omri Bonneh and Roi Har’el, Chief Scientist, KKL-JNF, Eshtaol
Omrib@kkl.org.il

The geographical extent of the Sharon stretches from the Yarkon
River in the south to the Taninim stream in the north, and from the
Mediterranean sea shore in the west to the Samaria foothills in the
east. There are references to the ancient forest of the Sharon going back
to the biblical era, such as Joshua’s remark to Josef’s sons, of whom
Menashe occupied the Sharon area: “if thou be a great people, get
thee up to the forest, and cut down for thyself there...” (Joshua 17:15).
In 1191 the crusaders under the command of Richard the Lionheart
defeated Saladin’s army in the battle of Arsuf. The Crusaders had to

cross one of the few forested regions of the Holy Land, the “Wood of
Arsuf’, on their way from Caesarea to Arsuf. This forested area ran
parallel to the sea shore for more than 12 miles and Saladin’s strategy
was to hide his army in the woodland, awaiting a convenient time for
attacking the crusaders.

About 600 years later, the troops of another famous military leader,
Napoleon Bonaparte, entered the Meski oak forest in the southern
Sharon, three miles after crossing the Yarkon River, on their way
from Jaffa to Acre. The forest extended to the village of Tira, and its
boundaries appear in Jacotin’s maps (Map 1).

In 1880 the British Palestine Exploration Fund (PEF) drew the
boundaries of two great oak forests: in the northern Sharon around
Pardes Hana-Karkur (Map 2); and in the central Sharon, from Natanya
in the north to Hod-Hasharon in the south (Map 3). In the area of
Petah Tikva, south of the Yarkon River, traces of ancient forest were
described (Map 4).

Most of these forests were logged under the Turkish regime, which
desperately needed the wood to fuel railway engines during World War
L. Other researchers claim that some of the Sharon forests, especially
in the southern Sharon, were logged as early as the 1830s by Ibrahim
Pasha, the Egyptian ruler at that time. The widespread planting of
orange orchards by the Jewish settlers from the early 1920s, replaced
the ancient forest, as known from biblical times.

The Sharon oak forest did not completely disappear, and many
old Tabor oak trees that survived the Ottoman wood-cutting, can be
found in many locations in the Sharon area. The location and pictures
of some of these magnificent trees are shown next to the maps, to
enable comparison between past forest boundaries and the present
distribution. Many young Tabor oaks colonize uncultivated lands in
the Sharon through succession processes, and also, ironically, many
abandoned orchards.

Our aim is to advocate for the preservation of the Tabor oak
and for its increased planting by the KKL, municipalities and
agencies, through their gardening, roadside rehabilitation and stream
restoration programs. The Tabor oak is part of the history and cultural
heritage of the Sharon and therefore must be on the agenda of the
municipal education systems as well as of community-based forest and
environment activists and NGOs.

.Dvn nnia nnvbn N7 NN ]1'7N Ny
Tabor oak trees in Halimon st. in Ramot Hashavim.
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in the forests as a means to reduce this fire hazard. Till 2008 about
15,000 head of sheep and goats (of which the latter form about 10%)
owned by Bedouin from the northern Negev grazed the forests each
year. In 2009, all herd owners were obliged to keep income tax records
as a prerequisite for obtaining a grazing permit, and subsequently the
grazing numbers dropped to 2,100 sheep and 300 goats, even though
the grazing season was longer in the forest than in the Negev and the
cost of supplementary feed significantly lower. The aim of the present
research was to determine if there were other factors over and above
the tax requirement that were discouraging seasonal grazing in the
forests. During 2009 and 2010 all the Bedouin herd owners who grazed
in the Central and Southern Regions of the Forest Authority, in addition
to five who grazed in the western Negev were interviewed. The average
age of the herd owners was 56 years (47-67) and most of them had
children who intended to continue managing the herd (Fig. 2). Most
of the flocks/herds were from the Dimona-Hura-Arad area, and had
a long record of nomadic grazing in the forests of the Central Region
(Fig. 1). Nomadism involved splitting the family, because the children
were obliged to go to school in the northern Negev. Therefore herd
owners with two wives could manage this situation more easily. The
interviews revealed a number of problems, apart from the tax obligation,
that deterred the nomads from using the forests; and solving them could
increase the profitability of the herd as well as the motivation of the
herd owners. These problems include mortality caused by poisonous
plants, (tick) fevers, predation, and low night temperatures, all of which
affect lambs and kids in particular; as well as transport costs from the
Negev to the forests in the Central Region (Figs. 3, 4, 5). In addition the
herd owners would appreciate veterinary supervision, improvement of
drinking water facilities, extension services for herd management, and
better relations between the authorities and the herd owners.

The KKL-JNF and the Ministry of Agriculture implemented the
following measures: Owners of goat herds will be given long-term
grazing permits for 4 years instead of the current 4-month seasonal-
grazing permit, whose usefulness is further limited by the requirement
to return to the Negev every year. The KKL-JNF has undertaken to
set up watering points and to ensure a continuous supply of water;
collapsible, mobile, tent-like stock shelters were built and installed
for protection against night-time cold in winter (Fig. 7); and herd
owners were compensated for herd transport costs. The KKL-JNF
has subsidized provision of veterinary supervision and flock/herd-
management extension services of the Ministry of Agriculture. In
2014, 7,000 sheep and 1,350 goats grazed in the Central Region forests,
mainly for maintenance of fire-breaks.

The Influence of Four Types of Individual-Seedling
Protection Fences on the Survival and Development
of Four Native Broadleaf Species in Planting Sites that
Were Subjected to Cattle Grazing

Bonneh, 0.1* Herr, N.2, Har’el, R.1, Latman, A.2 and Blum, G.2
1 Chief Scientist, KKL-JNF, Eshtaol

2 Forest Department, Northern Region, KKL-JNF, Kiryat Haim

* omrib@kkl.org.il

Most new plantations of the KKL-JNF in the coming decades will be of
native broadleaf species planted at low density (100-200 seedlings/ha).
For the last 30 years the main method used to protect broadleaf seedlings
from cattle grazing was by fencing around the entire planting area and
using plastic tree shelters. Under this method, broadleaf seedlings,
particularly of slow-growing species such as oak, did not always
succeed in establishing themselves, because of deliberate or accidental
penetration of cattle into planting sites. Individual-seedling protection
in forest plantations was first examined in Israel as long ago as 30 years,

but only in recent years has this method became more prevalent.

In the present study we examined the influence of four types of
individual-seedling protection fences (Table 2, Picture 2) on the
development of four native broadleaf species — Ceratonia siliqua,
Quercus ithaburensis, Pistacia palaestina and Cercis siliquastrum — in
three planting sites (Table 1) that were subject to cattle grazing.

The damage caused to Australian cattle fencing by cattle was much
greater than that to the other individual-seedling protection means
(Fig. 1). It should be noted that the kind of damage caused to the heavy-
duty green-PVC-coated wire mesh fence did not usually hamper the
height growth of the seedlings. Height and diameter growth of most
native broadleaf seedlings were better within the wire mesh fence than
under the other individual-seedling protection methods (Figs. 2 and 3).
The cost of Garden wire mesh fence was lower than that of the other
individual-seedling protection methods (Table 2). It is recommended
to continue to use heavy-duty green PVC coated wire mesh fencing as
the sole individual-seedling protection method in plantations of native
broadleaves in Israel. Height and diameter growth were significantly
higher in Kfar HaHoresh than in the other sites (Figs. 4 and 5). Since
soil/rock type are very similar across the three experimental sites and
the yearly amount of precipitation at the Kfar HaHoresh site was the
lowest (Table 1), it is considered that the reason for the better growth
in Kfar HaHoresh was the application of higher irrigation levels during
the first three years after planting.

Review of Hybrids of Pinus brutia x Pinus
halepensis: Distribution, Controlled Hybridization,
Identification, Propagation, and Resistance to
Matsucoccus josephi

Joseph Riov*!, Anat Madmoni?, Leonid Korol?, Zvi Mendel?,
Rakefet David Schwartz3, Galina Shklar3, Ailon Calev* and Robert
Sitbon®

L Faculty of Agriculture, the Hebrew University of Jerusalem,
Rehovot

2 Beit Berl College, Kfar Saba

3 Agricultural Research Organization, Volcani Center, Bet Dagan
% Forest Department, Keren Kayemeth Lelsrael — Jewish National
Fund (KKL-JNF), Eshtaol

5 Southern Region, KKL-JNF, Gilat

* riov@agrihuji.ac.il

Natural hybrids of Pinus brutia x Pinus halepensis were first
discovered in Italy in the 1920s and later in Greece. Although there
is a phenological barrier between the two species, i.e., their flowering
periods do not fully overlap, there is some overlapping between the
female flowering of P brutia and the male flowering of P halepensis,
which enables formation of hybrids. In controlled hybridization
performed in Greece it was observed that hybrids could be formed only
when P, brutia was the female parent. The growth rate of these hybrids,
which were planted in various sites in Greece, was significantly higher
than that of the two parents, particularly in inferior sites.

Natural hybrids of P. brutia x P. halepensis were also discovered
in various forests in Israel, in light of their exceptional dimensions.
These hybrids appear in pure stands of P brutia or in mixed
stands of the two parents, whose seed sources were imported to
Israel from abroad, probably from Greece. Several research programs
in Israel have addressed various characteristics of these hybrids,
focusing particularly on morphological, biochemical, and molecular
markers for their identification. Recently, a new method, Cleaved
Amplified Polymorphic Sequencing has been successfully employed
for identification of the hybrids. Local natural hybrids also occur in
several sites in Israel.
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Evolution of Israeli Forestry from Pure Even-Aged Pine
Plantations to Sustainable Uneven-Aged Mixed Forests

Part B: Practical Implications of the New Policy for the
Forest-Planting Stage

Omri Bonneh, Chief Scientist, KKL-JNF, Eshtaol
omrib@kkl.org.il

In 1990 KKL-JNF adopted a new forest policy that aimed at creating
multi-aged and multi-layered mixed forests. In support of the new
policy, ecological surveys were conducted in planting sites, to enable
preparation of detailed planting plans that would be matched to site
characteristics. Mechanical digging of planting pits was mainly applied,
with especial care given to preservation of native broadleaf species
that were found in planting sites. In forest areas that had undergone
clear-cutting and regeneration following fires or other damaging
factors, outstanding individuals and clusters of conifer species as well
as native broadleaf species that were not affected were left as a basis
for uneven-aged, multi-layered mixed second-generation growth. Use
of prescribed fires for site preparation was stopped, and weed control
was implemented in a selective manner. In mixed plantations, native
broadleaf species were either randomly scattered among the coniferous
species (single-tree mixture) or, alternatively, planted in separate
patches of varied sizes (group mixture) to create a complex mosaic
pattern. Difficulties in establishing plantations, particularly because of
grazing damage, led to the use of various methods to establish native
broadleaf stands (Table 1).

From “Collaboration” to “Participation” and from
“Attachment” to “Involvement”: Evaluating a
Public Participation Model for the Migdal HaEmek
Community Forest

Dalit Gasul'* and Deborah F. Shmueli?

1 Department of Tourism and Hotel Management, Kinneret College
on the Sea of Galilee

2 Department of Geography and Environmental Studies, University
of Haifa

* dalit.gasul@kinneret.ac.il

Involving the community living in proximity to a forest is a basic
principle in establishing and managing a ‘community forest. The
Balfour Forest, which surrounds the town of Migdal Ha'emek, was
neglected by the community who felt alienated from it. The Jewish
National Fund (JNF, the agency responsible for Israel’s forests), in its
efforts to promote the development of ‘community forests; initiated a
process that aimed to engage the local community in developing and
taking responsibility for the forest. An additional goal was the creation
of a model that could be applied in other JNF forests.

The process was active over two years (2008-2009), during which
community activists were identified, recruited and empowered to
create a team of ‘forest trustees. A comprehensive analysis of the
process uncovered major issues relating to public involvement

and participation in planning and management processes, and the

results can be applied to the development and management of other

community forests in Israel:

e Collaboration vs. participation — creating the community forest
required a conceptual change within the JNF that had, in essence,
to transfer responsibility for the forest to the local community.

o Indifference vs. responsibility — creating the community forest
required a conceptual change in the municipality — prioritizing the
forest as an urban space worthy of cultivation, assuming long-term
fiscal responsibility, and delegating power to the community, via its
representatives.

e Involvement vs. attachment — the most significant conceptual
change is required from the residents — raising awareness of the
importance of the forest, active involvement in managing and
maintaining the forest, and creating a feeling of ‘owning’ and
experiencing it as both a public and a personal living space.

During the period when the community forest was being established,
the JNF and the municipality developed parks, recreation areas,
and bicycle and pedestrian trails in the forests surrounding Migdal
HaEmek. Some of these projects are the direct results of the forest
vision developed with the ‘forest trustees’ group, whose activity
considerably strengthened and advanced the community forest
project. The group remains unified, active, and very significant in
the city’s community and cultural life. This process of community
empowerment places the community and its needs at the center, in
a model of cooperation that encompasses the JNF, the municipality,
and the residents. Consequently, the forest benefits from maintenance,
infrastructure renewal and, especially, from embracing by the local
residents; they, in turn, gain a feeling of significance and belonging,
and enjoy a welcoming forest environment that provides space for
recreational activities in nature.

The model for establishing and managing a community forest
developed in this study is based on collaboration among the JNF, the
Migdal HaEmek municipality and the community. We suggest that
the principles developed during this process may form a model for
successful implementation in other communities as well.

Seasonal Grazing of Bedouin Sheep and Goats
in the Forests of the KKL-JNF Central Region:
Developments during 2009-2014

Landau Serge Yan!*, Abu-Rabia Aref?, Evlagon David® and Abu-
Siam Said*

1 Department of Natural Resources and Agronomy, Institute of Plant
Sciences, Agricultural Research Organization, Bet Dagan, 50250 Israel
2 Department of Middle-East Studies, The Ben-Gurion University of
the Negev, Beer Sheva, Israel

3 Forestry Department, Central Region, KKL-JNF, Eshtaol

* Ministry of Agriculture and Rural Development, Beer Sheva

* vclandau@agri.gov.il

The grazing pressure of livestock in the planted forests in the KKL-
JNF Central and Southern regions is low, so therefore, forest fires are
a constant hazard. The Forest Authority has adopted seasonal grazing
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