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Map 1: The
vegetation units
(see details in
Table 1) and
the planned
embankment in
the mapped area.
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Map 2: The

vegetation units

on an orthophoto.
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units on a geological
map.
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Fig 4: Rock hyrax (Procavia capensis) facing a Ziziphus spina-christi branch.
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the horizontalis phenotype (left).
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,DIDIY 1YRY PIRI N¥N WL HY MYV NPDIIR
250 HY NN WIAN L0V T DNND P19 DI
PIRI QAN TI9) °NY2 PN NN 1YY NIMON MR
1NN N PRI MINKR NINIRD

mPTNa AT PR oYY (DYVp27) DIYIVL MY ITIVI
JRIND 72 DR 219,007 ,10719) , P10 ,079) MNwn
(Zohary, 1973) 'pmRn 90190 3 T3 (7T 122,00
(@UPY) NPTV NPDIYNIRNY AR (T 1NN IRI)
M DVANYN 12 TUR PPIN PAIRD 0NAN TN HR
NNON A 5Y MVIPMT NN W12 NYPAIRD NNON .Y
NN IRT) 298N VAN NN (1964 ,1VINI) NPAMNN
RO RINY DIPVN ,NPTIVN NPDIZNRA R¥NIA IR (1
72NN N PR 120 XN R 1270 DTIRAY PRY NNy
LTI, DIV0IR ,IMDYP) DNYI DMT DHPR NN
2V NIMIN NNRY (2013 ,39°0) AVITM M MIVNRY vl
MR PVN - DN (DA0N9) TP W W NN WA
SV ARNIN DNY DY MM - (T MPR) PR 90NN
(1964 ,0IN2) MV NPDORY NPVIPMT YONN MRIIN
MY 12 DYV DYTAN YV DRYH DR MNPV M1
Harfourche et al., 2000; Korol et al, 1997;) qun mmy
.(Papagregorious et al., 1994

2V NYAIMN YRV YN NPpNn M7 DWW
NN VNN YV NN MDVNN HRI RN WA ORY NMNN
IMVYANN NPRYY HRIN PN P 122921 MM, 129N
IR 027 PN W, (Neyisci, 2013) 7 MW H
7720 .nYamny MON DR 7729 777 ,PIRD NPNN N PR
PN NPI0AY ,waArh MW P PTIY NI
Froux et al, 2005; Madar et al,, 1991;) D2 1YVM
.(2013 ,29V ;Yani et al,, 1993; Zohar., 1984
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DYITN NPN Mp YN NPn DYITN NPN Mp YN NPn
Seed source code Seed source Seed source code Seed source
18 RIR NYR PYIN ONY N3 ; DIT RN
Waldheim Rhodes Island
19 mnry ) M2 13 ,0NX119
Jericho Firenze, Boboli Garden
20 NP IR Y 3 1’079p
Wadi el kuf forest Cyprus
21 NN NAVIND DOV 4 10M9p
Jerusalem, German Colony Cyprus
2 R0 YW Y 5 DIND RN
Bab el wad forest Samos Island
23 Y NIx) 6 DIN0 RN
Nazareth Illit Samos Island
24 ’PbD’Nﬂ ITINN NN 7 PN
Nazareth, the Italian Monastery Turkey
- PAYR NwN Y . PPN
Mishmar Ha'Emeq Forest Turkey
2% 2NN NAWING ,NAN 9 DITN RN
Haifa, The German Colony Rhodes Island
97 nnov na 10 pNo
Bat-Shlomo Turkey
28 NInn M - YR Y
Mount Tabor Lebanon, Rashaya
i NN NAVINA, IR YN 5 My
Tel-Aviv, The German Colony Lebanon
20 N30 nann, MY 13 M1
Lydda, Railway Station Lebanon
» 2N 19 " M1
Kfar Tabor Lebanon
32 nra wrI 15 mavy 1l
Rosh-Pina village Wilhelma
33 VY APIYA PYM RN 1 D23 P Y
Acre and the Baha'i Garden Qiryat Anavim forest
- (112n »w12) *TY23 19 17 man I, oYY
Kibbutz Kfar Giladi Jerusalem, Temple Mount

N0 TIPM DYIY NPR VDY TOR NN VI NPDIYNR 1 phav

Table 1: Cupressus sempervirens seed sources and their code number.

PPV NN YV MIRNN POPP RIN YIONA .M NPV
DYNRT DN NP 9P 0N TP YPIpm 1IRNNN YI0Nn
7Y VAP TN PYN DIRPA 1YAIN 7N

5V 19IRY IR MO MIHPRN DINNA 1YV PN APYN
PPV 2YR-"1M) 0N oI Ypapa P TRI-pnY
NNRNN MVIP YION HY ANNANAY ,pRYn TIRY NN
NPoM T APYNY IRIN NNINRY WPV M7 NN
YPIPN DY PTIRNN-PRYN 1PNV 1T :MpYN-nn nwH

%Y ANNANNY ,MMP3-NMmn IPTT YpIpa ,mnT-179nY
NP YV PPN RIN PYION .ONTY NNXNN YION 1)
901 0N NPIR TWARN MVPPN 1IN LTI POV NP
PR NN NPIR 199 10N YR DNVPPI NYNIAPIN TR

M

NWIY MPN-T7 YRR TINN APV 79N 2N NPYN
(0NN 1NN PRI NN N9RN DR PYNN DT 720)
nnY oy NN NPT YPIPA ,NITN-DTY 1NN NI
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WPI (VI N2W) ITIVY DRYN MNNANA MTIN
MY NYNN1 ANWRIN TYAN .27 Mphna ornys
nv PNYNR NpPYNA 2010 MW NADN DY 2000-1
NN2VAM DZPRN NTR T HY WYY MTTAN .12 2012
12790 ANVYI IMYN NPHNA YR YV MYIN GaR HY
MAVIAN NHYANAN DR PIYRY 1T ,PY 939 MvNg
DY MPN 932 (PO IR 19N)

MRKXIN

MNPHRN V2 ORY HY MTIVA DTN DR RN 2 1Hav
700 9991 YN NpYRa JTIVY MpHnn Mwa NY
0NV 21 INRY TV L1989 MV YNVIY  DYNVN
L P NPYNA .79.2%-Y 58.3% 12 ,D0YN MNpnY DRNNA
mwa 17v MY MR YN ohnwn 1,176 Y9m
mw 100.0%-2 19.1% P2 DY NPNY DRNNA 2007
22.1% S0 AMNN AN, IMI 591.6%-2 0.0% 1A - 2012
DNWI VI YV DIV PAY DY VAN TN DXYN NN

(2014 ,/2m NR) TR

7910 ;DM N0 Ty Amn YT HYY DM AT
NN NP APIMY YPIpn DY TRNN-pRYN THNIY
J2HR-I1MP 09

120 4 5V DNMINA DYNVA 1PNV MPYnn o2
PNVI RY PNYNR NPYNA .MMV N2 N 4-1 MMV
P NPYNA L12-1 9 7ADNA PN DMpRY YNV
.28-1 16 ,7 ,6 190N TIXN DNPHRY YNV 1INV RY
2V MW YNV NVA YN MNPR PNYR Npona
;Y1 WY ,MYY NN NNRD ,NNMYA YN 10
2V 19MRY 1INV P NPYN IMAT-227910 TR N9 HY
972NN IWVWIV T2 NP0IN 19D WINI TWR TRI-PNY
PNVI PNV 12 .pRYN YV 1MRY NI 1 MR
mMnaY ORNN2 YNV DY Npn Y21 ,pRyn amah nmva
PIIR TP NNR 7MWV HNR 1YY 1INIY YNV
NN .PAYN TNRY MY RYY ,1wn Y NINR MM
77 NNV ATV VPPN T HY 1HYNVIY MpINn NVYY
AMNNN NRNIND M 2790 N3 NPYN ;MYn nphn
DNADN PN DR MY MIVARI IPIAY TIRN M)
PPHN ATV PR NPYN 1IN

D C B A
Yatir v Yatir 1 Maoyia PN

(%) 23 932 MTIVN MY (%) 18 932 MTIVN MY (%) 21 972 MTIVN NPV Dy Mpn mp
Survival rate at age 23 (%) Survival rate at age 18 (%) Survival rate at age 21 (%) Seed source code

66.6 66.6 62.5 1

14.6 37.5 75.0 2

58.3 62.5 79.0 4

75.0 6

4.1 19.1 62.5 7

91.6 100.0 9

86.1 100.0 75.0 10

50.0 80.5 70.8 1

479 68.7 58.3 15

72.2 16

63.9 86.1 75.0 17

87.9 87.9 72.2 18

58.0 100.0 79.2 .

85.4 85.4 722 20

55.5 83.3 83.3 21
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D C B A
Yatir v Yatir v Maoyia Myn
(%) 23 Y72 MTIVN NPV (%) 18 Y31 MTIWVN NPV (%) 21 931 MTIVN NPV m Mpn Mp
Survival rate at age 23 (%) Survival rate at age 18 (%) Survival rate at age 21 (%) Sl
29.2 83.3 77.8 22
64.6 89.6 77.8 23
50.0 75.0 77.8 24
61.1 72.2 72.2 25
0.0 68.7 77.8 26
91.6 100.0 75.0 27
91.6 28
25.0 91.6 63.9 29
63.8 100.0 75.0 30
58.3 58.3 70.8 31
87.5 100.0 77.8 32
48.0 77.0 77.8 33
16.6 25.0 70.8 34
54.6+27.1 76.7122.7 73.315.8 1PDN 1”YDY pxInn

(C, D) P (B) mynna mpona 1989-1 1901w DNV DY MMPRN 180 W2 %Y YV (%) MTIWNN MYw :2 7Hav
Table 2: Survival rate (%) of F; generation from different seed sources at Maoyia (B) and and Yatir (C, D).

201921 NANA AN DOYIN MNMPR PN MmNV
MIPNN PV MNYY IRITI M) AN, PNIYNRI
PP MPNT WRYN N ATPRRD NIY MNVD DTN
DTPN 0P NMINXD MY INRNND 22%-1 26% N
WI9NN .ANRNNA 35%-1 30% 170 I 1NYNRA NNV
/N 1.57£0.82 1N MPYNN "NV 772 RPN N2 Y1INNN
PN NYN P2 NANY NN HTIND DY NPN IMRI
/N 2.89-10.28 a1 V)

MY DHTHIN VI %Y MNNANA DR IRNY VIR
JPORINDNR PO DAY (PO mvn) mphnn
DYTTIN 22V NTTHN MYV NIVNNN RNV JI3 ININY
R0 oN (D =70 H=namn)

Diem) = ~4.2 + 2.16 Hiyy (r = 0.72, n = 1030, p < 0.001)
;RN NN DMR1 NVANYAN M99 NP DIV Ty
D(cm) =-0.002 + 1.53 H(m)

AN RY MO T HY DR PN IMPIY NYIN
5T) YYD JVIPY YAPNN ,DARN PN 1MIRI W

NYPDIYIRY ORNNA XY NN YRINA DR RN 3 1Hav
MRIND PO YNNI MPYHNN Nwa DYAN NN
TN P N2 MDY HY WD DORYD 1A MR KV
0 MT™M] POIN MPYN MY P YN MNpN
9N PRI ,AMNYN NPYNA D IR .[NNXIN RY DXYD
.23% 7PN MMV OTPNY N 7.55 £ 0.56 1PN DRYN NN HV
N2 YXINNA MNPRN P2 (p < 0.0001) PN H7I0 R¥M)
TN DRYN NN TPINIY 1P NNZANN,DRYN TN
W YN YV 9UNAY 1, R¥NI ;1Y G0N NPM Mpn 9
PRINN ;NN AN YY (p < 0.002) NpnaM NYawn
PRINNY TP N 7.47 7P XN VNN XYN NN
Y9N YRINNN N 7.73 DN OPAIRD DVNANN DXYN NN
9720 DMP 0 R8N .NTD 12.4 £ 1.6 7P0 WRYN 0P HV
DRYN 0 Y¥INN . (p < 0.003) DYITN MNPN P2 pRam
AR DVNAN YV N N0 13.1 7170 29M1IRN VNN
0 DRYN 120 YW 05990 ynnn 1 npdna .n’o 11.1
PN2M 970 0P ,31% R MNVA OTPM ‘N 5.96 £ 0.74
01 YR L(p < 0.001) MMPHRN PA NANY NnNa

.40% RN MNVN DTPNY 17D 8.6 + 1.8 NN XYN
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n"0 1.32 YV AMNRX PNYNI 0P N 1.43 HV INNY
1212 N 150 AR 1Y MMYp PN 013
NP Y2 N2 WOVNAN P2 NHYONIN DTN NPT
AMNN ANPYN RYY VYNNI DAY LPNYN NPYNA DY
RPN 9991 40.6 £ 28.8% YNNI I AR 4 NHavn
DVNANN 67.4  24.6%-1 FPAIRN 9YVONN DN TINN
(25 790N) PRYN INVN YN NPRN XY 9MR)
XY PPAIRD VNN VAV (6 719DN) DIND IRIM
,(32) N1a WRT,(33) 1Y NPDIYIRT RN YN NPRY
NN OPAIRD 9Y09N L,(27) MNYW N1 ,(31) AN 19
NYDIYIIRI DNPRY XYL XY 99N 60%-2 HYn

12 70PN YN N 1 HY NNy Anvnk oy n’o 1.56-1
2RI 0PY NN

Diem) = 1.616 + 1.43 Hyyy (2= 0.39, n= 619, p <0.0001)
2RI 0P NN P VPR PN
Diem) = 0.51 + 132 Hipy (2 = 0.54, n = 411, p < 0.0001)

AMNXA (PR MYN) NTIN N2 NWY P DHTINN MINY
VPN NR IRNNA WPYN TN NTIPIT DRVINAY ;NN
PNT 0P ,(VADIVIRA) 1IIRA VYA DY TVIPY NN P
D R¥NY OXPA 112N M9 .D7I0MYRD DoM77

E D C B A
yainn »m YN NP NP
('n) N2 VIO (") D¥YN NaM YRIAN | (D) DXYD N YXINN YN AR
2.10 7.95 7.05 1 DIT RN
1.09 5.79 6.88 2 M1 ),
1.15 7.36 8.51 4 10M9p
7.84 6 DIND IR
7.65 7 PMO
1.69 6.06 7.75 10 PN
0.28 6.50 6.78 11 MWURY Y
2.06 5.78 7.84 15 maoy M
7.45 16 21Y NP Y
1.84 5.50 7.34 17 man n ,wHYvmY
0.67 7.01 7.68 18 RIR MR P93 onh nna
0.33 6.22 6.55 19 Aatat
2.89 5.20 8.09 20 NP TRY WY
0.95 6.53 7.48 21 IV NN, DHP
0.88 6.90 7.78 22 RN WY W
0.83 7.14 7.97 23 WY Nx)
1.74 5.82 7.56 24 PHVIRN N NN
1.57 6.05 7.62 25 PRYn nwn Ty
2.6 4.57 7.18 26 WINHN NIV NN
1.29 5.72 7.01 27 nov na
7.62 28 Man N
1.60 5.82 7.42 29 NN NAVIND, IR HN
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E D C B A
yRINN »n MY Npn TP
('n) Dnaxa wiann ('m) DxYN NN YRINN | (‘) DONYN NN YRINN YN el e

2.30 5.71 8.01 30 N1>70 Mnn, MY
0.45 5.85 6.30 31 2N 79

2.09 6.12 8.21 32 Ny WRY

2.84 4.58 7.42 33 DRNIN N 1Y
2.89 5.86 8.75 34 (1an ") *TY93 19

1.57 £0.82 5.9610.74 7.55+0.56 1PN NPVOY PRINN

.MPYNN MY P2 PRINNN VI PIN DI MPINA DPITN MPRY DRNN Y1INND YN 11 :3 1Hav
Table 3: Average tree height (m) of each seed source [A] growing in the Maoyia [C] and Yatir [D] plantations and the average
difference in height between the two plantations [E]. Seed source code number (as indicated in Table 1) [B].

D C B A
(%) YPAIRN DVNAN NPV | (%) 197I8N YVNAN NPV DY NPR NP DY NN
27 73 1 DIT RN
1 89 2 A 3, NN
16 84 4 101M9p
100 6 DIND RN
7 93 7 MPMO
1 89 10 PMO
6 94 11 MYRY 2Y
100 15 maoy 2
35 65 16 Y NP Y
59 41 17 man N, oYY
38 62 18 RIR MHYNY Y930 1OnY N1
33 67 19 np
19 81 20 QNP HR TR W
45 55 21 NN NN, DoV
25 75 22 RN WY WY
29 71 23 Y NIX)
39 61 24 PHVIRN AN NN
100 25 PnYn nwn Ty
7 93 26 NN NAVIND ,NAM
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D C B A
(%) PAIRN DVNAN MY | (%) 197I8N YVNAN NPV DY NPR NP DY Npn
63 37 27 nnov na
100 28 Mann N
29 71 29 NN NAVINA, IR YN
57 43 30 N1 MNn, MY
88 12 31 Tan 193
71 29 32 N9 WRY
76 24 33 12Y NPNYN PYM DRNIAN
24 76 34 (1an »w1a) MY 19
40.6+28.8 67.4+24.6 1PNN DYDY YXINN

YN ]'1|7'7T11 DYIVIN MNVN NPNn NPDIVIIR INYRY 19p1 90190 nYaNn :4 Nbav
Table 4: The distribution of the horizontalis [D] and stricta [C] phenotypes in the offspring of the source populations [A] in

Maoyia. Seed source code number (as indicated in Table 1) [B].

TPV (32) NPA WRMN (25) PrYN TNV DY MPHa I
129%=1 0%) TN TIRN RN ODIXN OVNANN DIRYN
32-1 23,10 ,4 YN MMPN 23,1789 10N (MR

DONVA 17N 7N WA DIPVRNN PA 0N

T

Weinstein,) D91 J71IR1 WMV DIpnnY MM
mphn wiova xn w1 Pna oapnn w1 ,(1989
DYDY YNV — DINANIPRA DRINA MYTN - NN
21722 0T, DY MMPN DMRN YTV I8N V2 HY
DONPR RN AT TIRY MTIVM MNNANNN DR
ARNVAN (MY MYPI YION , DRI VIN) TN
DEYN YV PN DAV PR (@MW RYY) RPN
2N NPYNA NIV, DTNIAN 0PN DRYN HW IR DNnn
JINTNRA DIV P AYPIR MDY LAY 1,00
nouYa YPIp DY LRI YV 11»WN ARXIND AR
npYY NN (Heer et al,, 2014) TIRN 12103 D1 NPNRN
MINIPAN IRXIND PYW 191X MNNY D119 ANV DN
Froux) DWNWA NXYIV NY1NN MM PNR M2
P 9Y PPY 19IRA,1AND NAYIN 0T HY IR (et al,, 2005
NIV PN 2391 WXPN YV MABNNN NN MVPN
qR1, 07970 NIRPRN NIVAN MYPHI NN RN
Heer et al,, 2014;) NWp WAV NP2 D9V NMNNY NN
.(Madar et al.,, 1991; Schiller et al., 2004; Yani et al., 1993
VYPY WRYN NN HY T YAV MY NP I )T

POMIRN VNN VMY (28) MNIANN IM (15) MIVY M2
WY VR NPDIYIIRD IRV DNPRY RPN 192
297N 90NN RIN INY PI9IN VNN HHI 171,110
MY YNV N DVY YUY MNP Y PINng 1T

PIRY IANT D17 P2 IRINA N MTIWVI NIV AN
N L0002V DYPR) T IR (ONPN-D DIYPR) 1Y
MTIVA NNRY YT PR 93 5V 30PH 1A P2 IWPn
MTIVY MNNANA DR NINWNY IWaARNY (1 IR IRI)
DNVD NTIN N2 MY PA DY MNP DMRND DORY
DMV (W3, YPI7 ,YI0N0) DINNPRD TRINT 1D ,IRT
mxY YV YXINNN TP NN 1Y OTRNIAY NYNI
10K PV VR HY Y9I 71T DY MTIVD 1IN
IRINT MTIVI ANPNXI TIPOIN INPN DIRYIY ,IRIN
,(4) POMAP RN YN MNPAN DN DNIN-D HHR
.(34) 1TV 791 (10) PPNV L,(28) MANN L,(6) VIND RN
,(23) ™YY NI MMPNN DR D) POINY AR DHR
nYawn meyn 217 .(32) Ny WRI DRI (20) NP TR Y
,(11.2% % 85.8%) Y9181 VNN TN DIRYNIND MNPHN
XY MV (32) NP9 WRY MPRN APDIYIIR PN
NNV YN MNPA PN .29.0% RIN 1978 VNN
MTIVI VRN INVA L, PIAY DONANIPRA DIRINA
DOWIPI NINBN NAVIND L(4) PODNGP (DN AN
.(18) Rar MHRY YN onY N1 ,(23) Y NNy L(21)
(25) pRYN MW L(10) PTIV NR POINY VAR DIHR
,21,4) DXIMIND MNPRNN WRYN 17 .(32) NYD VRN
1(72.2% £ 14.3%) YXINN 29780 90NN 0N (10,18 ,23



HRIVIA D172 N2 NWIYVI DNV DPIT MMPRN NRN VI OXY YV MTIV AT

T IVNY TP PIRI YV RN VI NN
1IN ITI0NR N PP, V0 G0N0 PN
DWW 01 PIRI NPINDN MIVAY PY N¥Y 1IMBVM
NDIY A0 NANY PP RYHR PPN N9AIY ONINN RY
MRAINY ORNN2 PN T3 P2 ORI TN M™vh
5YN) M1N-T7 MIIHPR NIRA MYV NAY (1 117R) 70N
mIpRIN N7 N1 Wanwa? ¥ (MwH n"m 400
,(28) M1ann L,(6) DD RN L(4) POMAR R NPYTI
DYPR IRINA MY70I N1Y .(34) 19 1991 (10) PPV
VR MNP NI IMNI WANVAY NXT (1PID) DNIvaY
NaNa NN OY D) 70%-N MY MTIV NPV IRIN
N2 AN WRINWAY N¥T L(1 1920 IRI) INWNI NIVp
,(21) HYVIPA PINVN NAVINA L(4) POMAP MMPRIN
NX7.(18) RIR MMYRY Y0 TONY N1 ,(23) 1YY NN
NN NIIRY 29180 97009010 P 1IP0I DPNVIY
Schiller et) "pAIRN DVNAN HV WY ARNVNA 1M 1YV
NN MNNANAM o M M7V .(al, 2004
YYD 122 HHYV ,TITIN N0ININ YPIPA 1HVNVIV MNP HV
PYDI RN WRAN NNIPYT NTNY WRYY 1IWAR 0PN
V11 NY01Y mpn W vonnaw T3 ,(Heer et al., 2014)
) DYRNN 9T 1172 ORINA XHMND MMPRNN XN
.MIN9Y MW1 W3 1”1 300 YV DR

PIRI NP2 PN RN MW 27-9 HYn 1M nvn
DMPY 0N 19N 2D WY I, YD ORA XY 1IN
217,78 720V 93,729 40N LAY THRn RN 0
MNRM PR NTIPIA DNZN PR RY 2NN DY MHOYUN
1% 129 .02 00 IMRY MYN YIIND 2T, NNPRN
NPoN2 DTN ,2PY 1IRY DIVRNN MNPRNN DIXYIY
,170W) Y1VVN NI DYY NPR N P NPHN NP
(1986

m1pn

.(2014) 3,00 7,07 L0109, ,9D0-T1 LR 10N LT INR
RY MR HY MYV VIV HTIN D21 TR INNN Y’ PUNn
.180-172 :(2) 5,120 PNNPR VIV W12

.26-23 :(2) 14,7979 218100 WD 12 NWIN Y .(1964) .0 ,p0INA

MM PNR OMYIN HRIY PIR HY VN MY VN (1991) .p "
S11 T DOWIT ANNT N2 DIMYEN 91N ANYRIN DYIYN NNNYN
Jny 239 pax

aN3,0N7 .HRIWI N¥N W1 HY NP0 MYTIN .(1988) v NT-19
.64-61 :28 HRIY PINI NPIVIL RVIY NY

S0 PIRLIRIWIA NP P XY NTH NN VM (2013) 2 D0
https://israelforests. .ov novivnn nMALM 12N 79D

wordpress.com

SRV DHVIV MR YV NRTIN MM MININN .(2013) .3 19V
4,120 PNNPR I NPNANPR MIIPNN DY RID MIpYa
.175-167 :(2)

RYY 72 HY NI T AYOIN D12 NNT 07arn ooIrn
DRINY DMITN DPNNPR DRINA M¥N W2 NYVY N
.90 M npona
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Figure 1: Relations between average tree height and average tree diameter and survival in

each of the seed sources planted at the Wadi Arra and Yatir plantations.
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X1 .1IR1D NPYNN pPoonn NoR MY My (unweighted pair group method with arithmetic mean) UPGMA min1 > 5 %2pnnw (pnann py) DInImT :1 K
RINN 210700 9P DDIAN (R) .(MR) VA POV IR IXIAPN DTV (F9DNR) MV DT YA Y-0 PRI .DIAR/MRIAP N1 HI P2 1I0 213702 YRINNN PRIND Yam X-n
.(n=25) DMWN AN NPNRI DMRNN INHYI DNPHRY DTN 23770 YY DOIAN (1) 5(1TTN 1PN 9232 MIMINN RN 21 MY ;n=24) DTPYN MZPI TN DIMNN KV
Fig. 1: Dendrogram generated by UPGMA analysis for P, lentiscus shrubs of Kabara plot. The X axis shows the average distances in volatiles composition
between each pair of clusters/members. The Y axis shows the shrub identification (number) and to its right the cluster identification (Hebrew letter:
R — Cluster A; 2 - B; 3} - C; 7-D). (A) Based on the volatiles compositions in the leaves (n=24; shrub 21 was excluded from the analysis due to instrument
failure). (B) Based on the composition of the volatiles evaporated from the leaves into the airspace surrounding the shrub (n=25).
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TPRTN R HY  NRT OY AMDWNOWHVA DIINN DR P DWWV 24 TINN 23-2 73,0709 DMOWR NNYPA DTN
,germacrene D 50 onn AYIINA WMVN 1’1 900 2070 MWD TNR RN germacrene D 1970-"Mp0o0N
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072°270 .INXY 7191 DI970I IR NXIAPA 1IN VI IMRIH
[-caryophyllene ,(28%) limonene 0N NT MW DPYRIN

.(10%) germacrene D-1 (13%)

DTN WD IV NNIAPI VA 10 Y31 Y3 Hap
a-pinene -1(20 % 2.9%) germacrene D 0N 091 VNN
07 RN limonene-n 11 MW N¥IAPA (18 £ 5.4%)
MY NIVY DTN JON 2.3 + 1.1% P71 ANNM N
DY IWNN MXIp-'nn onvh wphnnn o axap
,(26%-18%) NP0’ M2X a-pinene *9Y1 (15,51,16,19,10)
,14,18 ,17) W WM ,1%-1 7N sabinene 09131V
D9122W) ,(16%-11%) DY o-pinene *37Y Y1 (13,6

.(8 £ 1.5%) N 0N’ M2 sabinene

PTINY 1370 YY1 RNV 53 MV DR P71 NONI 4 hwap
Y1 DYYRIN D30 .17DIVIRL YWD IRWA 1M
.(22%) germacrene D-) f-myrcene (27%) 0N N1

10201 Davin mxapn 2aY anhya meTin 0130
50 DTN WYPVYNR NNYANN DR DPXNN ANINVDN
M MmNV MAPN 9% MHYY1 01NN DTN
DV 22 71270 NIAY PNINA NNINVDN .R2 PRI
4RI TN “2-1 (1 W T290) 'R MIARY 07 nwnn

YN 2NN NPNNA DTN DN
DATINN (n=25) PVONRN NOR MY INOYN D R¥M)
1312 DYamn D NphI AT PAVNA VN 34
AN NN MNAY TN Y9 0.1% Mnan Yo Hv
NTNYN NN MNP DRI 107300 NN .DTPWVN
-MPOD,(YXINNI 96.3%) T?I9TV-11IIN 23NN PTINN 72
MTNR .(0.2%) DNY DINMIOR DI (3.5%) D90
TNN 24-1 IR¥NI NP MNP 09Y 15702 DM
120, I NN 1 7900 Y TURD DTV 25
.(36%) NN NITH PON INNN DIDTIV-MPODN NIRPIO
Y0107, 07T27I0 D27 20 IR¥NI,H"IN 022270 34 NN
TR MNAY TN Jon 1% Mnan 9% Hv naMa
2V 11N R OR NN YR D37 20 .DMPVR PN
SMPOD 6-1 TNIIV-IN 14 0N ,(99.6%) PTINN
0970

PTNN 209 oea 00 R¥nm UPGMA  mina
PIINY DPINNN NIR) NPYNN DIV 25 ,(DTINR1)
DI MY NPNA (21 IPR) 2D MINDIN M¥ap
MY PIIR D DT DMVWA 25 INYYN DOTINDN
DAY NN 1R UPGMA-1 minv 2aY 1INy Hr
2200 DTN DN DN

'R N¥12p 1 nwap ) N¥12p 1Y
(1 Y RYY) (53 MY)
Cluster A Cluster B Cluster C ~ Shrub 1
(excluding shrub 1) (shrub 53)
a.-pinene 113+22 176 £ 54 58 6.3
Camphene 1.5+ 0.4 1.6+08
Sabinene 06+1.8 41+4.2
B-pinene 44+1.0 80+1.8 1.2 1.2
B-myrcene 1602 11+04 27.3 1.5
a-phellandrene 12+08 21409 0.1
Limonene 23.0+3.6 23+1.1 57 27.8
B-phellandrene 08+23 7.7+18
B-E-ocimene 0.0+ 0.0 01403
a-terpineol 0.0+£0.0 0.0+£0.0 14
2-undecanone 02+05 04 +0.7 13
o-copaene 02+£03 03+0.5 1
unknown 1 01+£03 02+04
[-elemene 1.1+04 1.1+06 14
B-ylangene 33£05 32+£08 3.8 1.6
[- caryophyllene 50+£21 43+22 3.7 12.7
B-copaene 1.9+02 1.8+0.3 2.0 1
unknown 2 0.1+£0.2 0.0+0.0 1.0
unknown 3 0.6 +0.5 05+0.6 11
a-humulene 23403 21+05 2.3 2.8
unknown 4 0.7+05 0.8+0.5 1.0
y-muurolene 1.2+04 1.1£0.6 1.3 3.8
germacrene D 209+27 204+29 216 10.4
bicyclogermacrene 02+04 03+05 1
o-muurolene 1.3+04 14+02 14 1.7
y-cadinene 0.0+0.0 0.0+0.0 2.4
d-cadinene 33+0.6 32+0.7 3.9 1.8
unknown 5 19+09 2507 2.6 7.3
unknown 6 01+£03 03+05
Elemol 0.7+0.8 0.1+0.3 1.0
unknown 7 0.6 +0.6 1.0£0.6 1.5

mM¥1apn WHva ,0nna NN MRIN 23 5y (1PN NVo T pyxinn) oHya o7n 2070 1 nYav
R 12070 /R 1¥2PY N MWD Y1100 1 VY tan UPGMA-n1 mnn 289 1inw
DTV 24-0 TR MNAY , 09N Jon 1% mnay omMnnN 02370 DHRIN 1YV . T1931
Table 1: Volatiles composition in the leaves (mean + SD) based on extraction by solvent
for the three clusters defined by the UPGMA analysis. As shrub 1 is a borderline
member of cluster A, its composition is presented separately. The compounds presented
constituted at least 1% of the total weight of volatiles, in at least one of the 24 shrubs.

7y UPGMA-D mnn 289 1TnInw mxiapn wivw
2200 DN DN DI DIV NN

D170 IV NIXIPA VA 13 NN 12-1 R DD
(21 + 2.7%) germacrene D DN DHY1 VNN DTN
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'R NP 2 N¥ap ) N®2P T nvap 1Y
(1 Y R5Y) (53 V) (21 )
Cluster A Cluster B Cluster C Cluster D Shrub 1
(excluding shrub 1) (shrub 53) (shrub21)

O-pinene 202 +33 330+ 6.6 10.0 10.8 8.8
Camphene 1.0+0.3 1.0+0.5 0.2 0.3 0.2
Sabinene 06+1.5 14+18 0.2 0.3 0
[-pinene 46+1.0 80£32 25 1.6 0.7
B-myrcene 23+10 1.3+£1.0 61.5 1.5 1.7
a-phellandrene 34115 6.7 £2.2 0.1 555 1.7
o-terpinene 0.8+14 28+26 0.7 2.8 0.1
o-cymene 1.0+0.5 31+15 0.3 21 0.1
limonene 51.6 £4.2 160+ 4.3 15.3 11.7 45.3
p-phellandrene 7.8+23 149 +28 8.4 4.7
B-Z-ocimene 0.1+0.2 02+0.3 0.2 2.0

B-E-ocimene 26+39 33+37 0.8 45.7

y-terpinene 1.3+1.8 4.9 +4.0 1.1 4.1 0.6
terpinolene 05+0.3 1.3+0.7 0.5 1.1 0.2
o-copaene 01+0.1 00+0.1 0.1 0.1 11
p-caryophyllene 03+£07 04+07 0.8 0.3 12
a-humulene 00+01 01+02 0.3 0.1 1.7
y-muurolene 00+0.1 01+0.1 0.2 0.1 B
germacrene D 14+16 RS EENRS) 3.8 L5 9.8
d-cadinene 01+0.1 0.1+0.2 0.4 0.2 4.1

1 UPGMA-n mn »ah 13mnnw myiapn IR, (JpN NP0U0 + pinn) mwn anin NPNR1 DMmn mdya 0Ippw 97N 1070 :2 nHav
.DTPYN 25-1 TNRL MNAY,PTINN TON 1% MNAY NANN 1IN DIXN NHIVI.TIN IXIN 113170 /R NXIPY PN MIPNVN HY1IN 1 VY
Table 2: The composition of evaporated volatiles (mean + SD) in the airspace surrounding the shrubs, for the four clusters defined
by the UPGMA analysis. As shrub 1 is a borderline member of cluster A, its composition is presented separately. The compounds
presented constituted at least 1% of the total weight of volatiles, in at least one of the 25 shrubs.
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Fig. 2: (A) Volatiles composition in the leaves, presented
according to the three shrub clusters defined in the UPGMA
analysis. The graph presents the average proportions of the
main compounds. Shrub 21 (The only member of cluster D in o |
the evaporated-volatiles analysis) was excluded from analysis

i , . g 1093 PR RT 17913 R NP
due to instrument failure. (B) The composition of volatiles Cluster D Cluster C Cluster B Cluster A
evaporated from the leaves into the airspace surrounding the
shrub, presented according to the four clusters defined in the Other B Germacrene D B p-phellandrene M p-E-ocimene
UPGMA analysis. The graphs present the average proportions © B-myrcene B o-pinene B limonene
of the main compounds in the evaporated volatiles.
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mmaa ‘R Av3p) limonene-n m®YN MWA 13 AR PTINN 1277 Y DOVIYIN
DIPYN TN YN TR (2 1N3p) o-pinene-n DYV DMWA 10 12 (UPGMA-n
DY NPIPN 01 M7 1¥11p) B-ocimene DIVN TN MHVN 5N () NR1AP) B-myrcene

(NTT1 %N ANPN Y 21 TPV TA510) DY DTN 12717 DRNNA D01
Fig. 3: Fine-scale spatial locations of the 25 shrubs chosen for the sample taken from
Kabara plot. The shrubs were classified into four chemotypes according to the evaporated-
volatiles composition in the airspace surrounding the shrub. Yellow: the 13 shrubs of type
limonene (cluster A in the UPGMA analysis); Green: the 10 shrubs of type a-pinene
(cluster B); Red: the single shrub of type B-myrcene (cluster C); Blue: the single shrub
of type B-ocimene (cluster D). The same classification is valid also for the chemotypes
defined according to volatiles compositions in the leaves (excluding shrub 21 that was
not examined).
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Fig. 4: Histogram of the euclidian distances g .5
between the volatiles compositions in the g
leaves of the 22 shrubs belongs to clusters A S 10
(excluding shrub 1) and B, as were defined in the é‘
UPGMA analysis. These two are the prominent % 5
chemotypes in Kabara plot. The graph presents o, .

the frequencies of distances between all possible 36 34 32 30
shrub pairs within (red for cluster A and green
for cluster B) and between (blue) the two clusters.
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U’ RIPI RIM DOPN DA NYY OTI ,NNANNN G
AR 1N 19IRA PN TPHNY ,MAT NIV Y (7190
JRN VTN

R YIPIN 7TOA JMNAVAY MY NIvan
TNR ,PNRD MNY ,DYPYNN ,NNVIONVN IRIN 9 Y
/) NY NVITIN NIRD NNRRY SV Y TN Ovn
o) M AT YA IT0 NANR IR T I08 YW 019N
PINRY ,2¥NN PYRY WAV PPN NV 0NN 0NN
NI .NapIM DPN DM ANYNN L, NPIMNNoN
nIYIN MY’ 12NN ,NITION X7 GR DIMITRD DNI9N
ANYN DR WK NPRINTA ,DNYIARD  NVNIN JIINRN
oy ,’Non *nYHwa :N1PIVaN oYY O) T2 .03190 TNIMN
;M2 MM MMVIdNAVA NP, 0PN YV INIRPNN
aTHN ,DWIA YN RYY AN N9 A»Yn Mind
(boletales) DPTPVIIN  NNAYA  AMIVYA NIMYNM
20 MAMY ,NTPAD) APNPNI MY YT DIV
= NI VAP IRY NNRX WMWY TY 177090 INP
NIV 10 HR .DIMR DY O) ONEPM DAY 1Y (VN
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(N20p71 MYHR :MR) NP 170 PNON 1R TN YN VIR NNV NPV (Amanita proxima) NIV MINR :(PRM) 1 Hnen

Picture 1 (right): Amanita proxima, a poisonous mushroom, with a conserved ring and a yellow-orange stipe (Photo: Aylona Biketova).

NOMY NN MYR) NN DNX PN NV qUIN 1290 PPN IV 0N WA (Amanita ovoidea) TPNYA INK :(HRNVN) 2 HNAN

OV PoAna mdyn 17-15-1 avha mvyn 8- 7-H
YN DMRAD NPIVY DIARI PNAY WA ,7IN IRNIND
1920 IR7) 1IN 91IAR 10-1 .10 12Y DTP WY
NORY NNNNRORYID pRYAY  NInna (MRND Q02
709 RNV LTI IPINR L5007 MY NPIva I8N
TP 7202101 DIMRNA PIDN OVTING HHI 7172 1IN
SARM29

Xerocomus) YR M2V 2015 'RNA 6-1 YTVIN 1 NI
TTI AYomMN L, OOnVNN NNavnn  (dryophilus
Russula) 12N W0 IR TY Jamann Y9
DVTIND 12 993 7172 Y9N RN RV | (pseudodelica
(Inocybe pyriodora) TWOIRN TPON IR TY 12NXT
19 IR N0 YW pnpnn Y nHYw nvy 109
1293 7172 .0MHORY NN Y9I NYNAN NPT oY
20N TY IR PA ORI NI TN NI K931 XN DR
NTYIN TWRI ;2015 RN 10-1 NN DAL NYNAan
Macowanites) 2930 MDD NPT PO IV Y
IVRI L NYRY NNNN QYA RN RV (galileensis
,JANRI09 IR TY ANRT RN DI ANy jar
MmN NRX¥N (Phellorina herculeana) N¥N¥N NN
993 7172 RIN ANYON 7T TWRI 16.06.15 TIRNI NNNIN
JRN TY 720%™

Picture 2 (left): Amanita ovoidea. The cup is covered, with the universal veil dripping from the cup edge (Photo: Tamar Lewinsohn) (Timrat).

YTIN PRNR TY WHN D0 NDIRN T 09 1800 TN
.om

TMIPNIIN DR 1A AM2) MY NP MM MNVINY
Lepista) nyn mnonrn (Volvariella speciosa) nRIN
I (Tricholoma terreunt) NNARN NYWN [ (nuda

NP NXIP) PVONN MYTI NIPIVAN AIPY JOINA
DYMI¥PI DY YY) IHPI TYRN-17 TVIN PYN IR
DNNY DORY NAYPY NNNN IR YPIPN PANIPY DITIM
993 7772 YN ANTRA MNANA (NN G NI ANy
MAan 291 .DPDYY MYYN 27-3 HY AMVIONY ORINA
mn? ,ANNon MR NNXYY 120N 17 09 HY DI
NVYY MYITIN A9RN N2 MINI MMVIANVI
R IR MHYYN 17-21 JNR W M9 A1) NENY L PVaANN
Lewinsohn, Nevo, Hadar et al.,) 19121 71022 .7t minoa
NP N PT,NNVIANDY KV TR NINWN 1 HHIV (2000
PPN OVTIN TN 7PN INR N0 YV PVany Yava
NP QR MYYN 37-Y NDALA NMNVIBNVN DNV , AN
NNNR NMVIONVAVI ANTINY DI PVANIY ,17aNN
R¥Y PVANN LN MINAY MYYN 27-H NRNNN NNYa
127 MR Y70 NRTINN

qONAY 2270 DTN RHY INPNDN 2015 9N NV)
MY MNVIANVN IR YV VM NVRIN MAVI 729
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S50 QRN TYIN IR APTA IO DN DA
D120 17PNV ,MNY M08 YW 197277933 34,500-
apnnn TR L(Kauserud, 2008) 19018 NYWDIDNR HV
MNIY DN NPIVAN KV IR PIRD PAVNA NP
DIV PLINNNRVNN MPVWIN IQDRIV ,PNRA AN IRIN
T2 WY L1727 ANY RN DIPIND .2006-1940
80-1 MIVWN YN MNP DINRNI ITYIN,NNYA DTN 9
TOIMNRYI NN MWW 1223 DIINN (MTIPN RN HV)
MR IMIPY TN NARA 1727091 NYAIN YV nTpnY
MNYM MOV IRIN MNIN .AYPTAN DT DNYAINI
PNDN VTN PN ANYY NNVIANVAY HIV ,R¥N)
390 91 YV DNyaINa rMmynwvn MR Mn Lq7Imnm
,MIPONY NN DIPIND NIAPIYN MV MY M2
S0 YN MIVANM NPIVAN NYAIN 701 DMPVIY
DOVNNRN DN DYPRA MPVN DY NYNN
o9nnnY

,IR¥N (Gange, Gange, Sparks et al., 2007) "1 21X
50-0 NMNWY1 PNDI YNNI NPIVAN MNNAND NIYY
nPIva ,MIINRD DIV, NRT MY .00 33-3 1OWN
NOIPN NIVNI 779N 293 NPXN MY DTN MY HR
75-2 ,50-1 NIV JWURN D7V 29 VNI ,INY NN
PNDI O} YN DNNDN PRV IR DIPIND .00
1NN 300 NN 70%-V IR¥A DN L,1D IND LIARL DN
TN PIM MPRIVA NPV IRIN PHIRI NP DRIDIN
,17200 NR PN NYR DIRYAN 1270 DNNYHR DNYN
JYPRN MPWA NYAVIN NPIVAN NYANINY

1NNVA PRI NIV P, NNVA 3N ,NMTRA
nY DY ArNPNa DN (Tuber melanosporum)
120 ,1H20N MRINNNN M2pYa ,Nova NRYN VR
TIRD NYYM DOV YRAN DR APVPN DNYA MNRINNN
L9 0P TTYRI NAVMY L PANON 108 .APNN DR
PN MIVY AN NPRY PNRD N VWY NP2 DN
MYV MNANNM MM .00 XYY MYIAY  IHY
DA R¥N NI TTYRN YV TRYN 03 7v1Y DY
,N97X2 PN 9122 0, 0TY R DNY DMPTR .NYRY
NN YV MMPYR NPIIRN VY ,TIA0 YR
DINNX 592 ,NRD DR .MNINRD DIV TIRD 9T N
9922 99K IR MIVA TNRY TN NPV DNRWIN NN
2V MmNV 100-2 MPODN TN AYR MXIR .M VI
QRN NYYNY HY ITAY NN 19-1 RN .MV 170N
N2I9N WIPAM PRNdN DIV YV YN MONNN .MNY
090 YV TNR DI .ANON DPNn NYHYY T
MV PN WIZY *an INY 1Y 1,000-1 19009 N0Y
99 1IN DT DMYTY TY NR LINIMRY .90-10
IRI W INVRIN DY OPYIV JAINRD LPIND HY Yo
993 7172 ANV L PANIN NRANA INaR 7T pun

N2N2NR PV N NYRY ANNN ATYIN 2015 19K 28-1 :3 AN

YY) RO TY 1208 Y93 7112 v omn ,(Boletus impolitus)

J(2maw

Picture 3: Boletus impolitus was recorded under a Quercus

calliprinos tree in April 2015 while its normal fruiting season

is during the months of December to February (Photo: Zohar
Shafranov).

(PO MmaR :M»Y) (Xerocomus dryophilus) N"9RN 1729 :4 M0N
Picture 4: Xerocomus dryophilus (Photo: Efrat Brisker).
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201 NN 97N HY TIPIND NP WINYY MIPDIN
(2"P2w YTN) TPM 2 NVDIVIRA NPIVY DYURID
12V NVYA MR PV NI 12w Aphna NNy
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9N NYY NI YV 119 293 NYOIN YV INTPN NTYIM
NDN MOV MR Y Npwn YR ROV ,nDapn
12 239Y NN L(1990) 72IM N DT /9179 12WW ,INR
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MNRY IRIN DRYAN PN 230 DPR IR YAV
,2AM92 . 7PWNNN NRRIND 7719 911 IRV IPVINY WY
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AT YOI NXIR YY D) MDD DR DO10N DOPRN
DIPINN YV MPTY TIRD AMNT IR DINTA NR DIYY
ORI DYAIMY PAPD NI YRR DINMIN
MPY NR PTIV IPNN 0T HRIWIA MNMNNIROVNN MPVN
mMVIONLA MTTNI DWOPNVAY 193 IRV DHPRN
MM NPANTMRLN ATTH MINNA WYV DYPYUNM

LRI NN 080 YV AT 9TR DT )
o)) ,NNTIY DWITIN DYPYNN NI NPV MIApYa
JDOPRD MPWN RYY

NORN DINR PANI PN YAV 19N YT HRIWVA
N DY NUNPNRA MITIN ,1ATA AN P2, DINPRN
mYa 10 YR pand L(Cistaceae) NWNY I12THN NNXN
TV IR ,NOPRI YN NYRN AN NP T IR
DIV YY1 DINYPN PNNYI ,INon 7Y mva
YWY 500-H MNNY

0IN VTINA DTN PANdN NNY ,(1984) 71001 09 Hy
JRNA PRN0Y Y9I DY 1N RY MNINRD DIV IRN T
VYR P LMNNY TP PR MNINRD DIVAY INRND
PV TPNN RIS TY IR DVWTIND PAIGDRI PN
YTIN TY W01 DYPVRN 12V ,2015 9NN MY N
2798 D TYY 12NNTA 24-10 PRI NYOIN ATVIN 019N
TP PINRY NV NRIPY MY PN PMIWA 10NN Y 7NN
27 Y2 Y Tynn 127 ,09%w 100-2Y 0INYpR NN
MY 27 701 TNRYY NVVWAN PN YV TUIN VIPYY Ha
.M

(oMY W91 :m»Y) (Terfezia boudieri) »v 11 i (Tirmania nivea) N112 NI — NYRVA NN TY :5 MNN
Picture 5: Desert truffles Tirmania nivea and Terfezia boudieri growing in the Negev desert near its host Helianthemum
sessiliflorum (Photo: Dalia Lewinsohn).
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DNV NN PNV NANA P9 AN ANNTY
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72 DIVNR INNTMRVAN MPYA NN DR DRy Y809
NP DRD MITAN MWN HOmnnn Yy wpnn Mo
YRR MPVN ARRIND NRIN T3 WD APV NN
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,TMRNDN PPN IRNIN ORIV PN MMV .(1975) ) )rn0a
Jny 227

U0y 172,107 NRIN ORIV NPRYY NPI09 .(1984) .3 1003
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nwn mYpYnm L1951 MWN P71 MMVIANVA .PIN
90 NOPNY 1AWINY WYRINN L2071 MY TY DRIV - 1921
2010-1996 DIV NMVIANVN PRINNY , DTN MY 15
SV DYDY ARNWAL AN MDD BN 2011-1997-)
mYYI MNRNN NNYP L1951 MY TR ,1DNRI MAT MAHN
NMVIDNALVN TONNY NNIRA NPYRINAN NNVIGNVN NN P
2000-0 NNV MMVIONVA P2 HTINN ,NRT DY .TPNNYN
92 DOPY 293 [ NTH 1D R 50-1 MY YV YR 1Y
TV MNPV YN RYY ARIN DYRVRN MM onnvn
NNYN NMHYNA 191 DIMIVD DYPYHRN MNNII 2011 MY
NOR NI PR DRT DY MNINRD DIWH 90 THNa 0NV
Y2 WNINY MDY Y MTYN
DNV DNYY ONNNIRVAN MPVA OMPT A HY
PIRN 212 TWRI 2300 MWV MWV T ANYN 2015/2014
Mya T DT LYRINNAN 130%-110% 1 3TV

IR M7 nyan "
2015-1 NYaNY o 090
N2ANANX VN
28.04.15 ARII2O-72NXT i X
Boletus impolitus
D'NX IR
28.04.15 ARIN29-72N2N X X
Amanita ovoidea
7oK NPT29
6.05.15 IARII29-72020 ,
Xerocomus dryophilus
6.05.15 ARI-72INXRT nan wann
o Russula pseudodelica
DY0IR 2D
10.05.15 DIN-INY ,
Inocybe pyriodora
2930 N0
10.05.15 AR -IINXRT X , ,
Macowanites galileensis
92aNXT1 24 i
IRN-DINN Terfezia boudiei
2015 RN NYNN TY . o
Tirmania nivea
18.06.15 INN-I2NXT TN P09
e Phellorina herculeana

Table: Fruiting time of mushroom species.
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N3N .WAINN N1IVY NNNNR DMTH YV 17 79001 PMYn
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N27WNN PRIYN 1920 HYN KV NN L6 MTPA .1 MTP
RY (PORN DR 3¥7MN) 7 MTP,N"0 110 YV Py Ty
R¥NI RY N0 80-40 PV PP .pRIYN 289 NPYW R¥M
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IRNNY PTRN AYYNIAY 1 MTPR 6,3 ,2 1 TMTpa
Aah ARNVAL YD NN HY NP WO WD
OV 2191 N0 60 YV PRIYA T2 18% 1Y ,DMTPN
T N0 60 YV pmyn YNn L6 ,2) DMTP 190N
7 MTPR .pmyn 8% AMYY NRYNI ,N7D 80 YV pmYY
NPV PR 4 MTPA .N"0 20 YV pmYa AYNNN MOYYN
(7-5) 700 "MTp N0 80-60 YV PRIV .pRIYN 2aY)
DN DOIWN YR — MT DM 0OYY DIINN
9NN ,6 MTPR .(40%) NT PMYI DMTPN Y3 Pan Inva

790N YV NHRR AT MTTM NPOXN DR .1I0N
,DIX2Y VR MYPIPN NYVY 28D SV 1Y 733 NIIRINN
I8P TVIN JUN,NXNNY-DTINRY DTPNR DRIV 17N
NP MAIDI P71 NNYHPNN NYITR NPV TIRN
nIIVARN NNR .(Yair & Kossovsky, 2002 ;1981 ,8217)
S0 YPIPN 217ARN NR MY RN 1T MAINN 1Y THRNNY
79NNV 1112 ,)3NRY DINN 0WNR NYawnh Nvad NITHN
JONOTITNN NYNIWPA YN (TPNT) YpIpn M
NIVARNN,TNNY PITAN AYYN 12 MPXIN NTNRI, I
TN TIRY DY M T

mMow YV 1V DA%V 190N NI IPNNN NI
WOMRD PPN NP MYIIRL N9M NTIYN 0TV
MOV IAOINRY TN PYURIN 29V . awm (Vnn)
JDDDRD TN NPIVMATA MIND NPMM DIRM NN
PYTNIN MDY MIPI PRI DNNIN NOR WP IWN 21503
N8 INMN ITNY DNNIN WHVA 2DV .3I1R2 MNP
MNTTAN P2 ARNVA 12PN PITA I MY MIVI9

IV TN DNRD PITHN TIRY NN DTN N9m
Trimble M1an YW HROXIIT GPS MYRIRI ANV
N 10-3 YV DYPAIR NN MNP NP2 T Y2
29779 2N 1AM ,Excel NInmM Yy 1Y 17wnmn nnr

RARR{ah

79002 PITAN TNRY WX PRI MINT PPN DINT
PMYI WINPT N 30-Y 20 P 0PN DINMINA MM
MRANT .YPIPN NN 1D 20 YV DNNMINA YA YPIPN
TNRY Y M ATV MY NTIYNRY AN YpIpn
D (POIM VYD 9N NNR) 19N 1070 YV MpPTa
Electric) monwn m>»%n 7% ,1m ,man
nRY YpIpn moon nR nrvann L (Conductivity; EC
9912, DY NPNA YPIPN NDNNA 1IN NP0 MIn
,R0 NINN .(Sodium Adsorption Ratio; SAR) Ca NN
NI DMPVAN YA DIYPDAM DN DNDVIY
MPY NR PIDNY 1IWARN YPIPn NN YpIpa onn

NN TNRY YNWNN MNNM Mmnvnn

(2012-2011) DTN NOPN 72NN PPN NN DT
DNNINA NAVINN T PMY TV YPIp MIRDNT NP
PPIPA YHPVNRN MDVIN NPAPI 112 N0 20 HV DINR
DY 190N DYV T NNYA 8N 105-1 NWIY INRY

.2011/12 TPNYITNN MV DNVIN NNY TN

MRKXIN

AN 17T 1191 209N
ININ TN PITR YPIPN MRINT YV 1IN0 23700
NR PIPY 1M ,0pINN 09 HY .0pINN WOV MYRNR]
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mTpa 8¥N) EC-n 07y HYv nra maxn 7vn .1»"o 20
NPV VYNI PR (5-4) TNNN MTPI N0 40 pMYa 2
1”0 110 YW PRIYY TY NINWI I NN .PMIYN 7993 NNana
.dS/m 1-9 ynnn 5 mTpa

TNRY DT MYV Y QONY L1 DR AR
2V YYYN PYNI MMpn w1 — NITHN AYYNI ,NITIN
207D 40 0 PRIYN HNN NYN PAIR IR — PITAN

PmYyn 7993 Na-n 22792 0N 179 IRYN TN Y2
MTP A" 20 YV pmYn YN (3 ,1) nHYRN MR
1993 NN NPV PR N0 60 YV Py TY (7-4) TNINN
NN 1YY IRYN N0 60 YV pEIYN YN IR ,pMYn
50 PMY TY NMINWYI YR MM .Na-1 2272 puvn 199
070 110 Y Py TY 6 MTP ,N"0 80

1993 Na-n 2792 170 A”YY AR¥NM 1IN Hma
170 20 YW pawn Snn L2 ,1) AYYRN MTPA PRI
PO NP2 IMN NN NYIN DY RN 2 MTp
N MY vYNI PR (5-3) TINN MTPI .N"0 40
n"0D 60 YV PRIYY TY MOVWNI HYR MmN .pmvn 9
nn NR MRRIM ,N"0 110 YV pmyY T 5 MPPN
299 EC-n

nYIIMY Nv2a) SAR-D DY IV TN INNA
D02 2 YV 37PN HNN L, NMOY NN DORYN (YpIpn
10 60 YV PMYI ,NITAN NYYNA 6 HV TP TY TN
AN WRI2 SAR-N 17p1 7Y .(2014 ,INW) M
TR NYNN NVY HY Nmn

SAR-D 9% 10 HYMa Na-n 913 P2 10T R¥N)
72 VPN IR 1PYY 1Y IWARNN IV ITIN INIA
PPN 111 NPNAN NP2 WN TR RINY ,SAR-Y Na

N2 AR¥NM 1T MTPa SOz-N NN TN Y
NPV PR DMTPN IRWA N0 20 YV pmYn HNn ,nnHY
D2IWM PMYn 132 SO4-n 37Y NN YV Nnna
27D 80 YW pMIY TY MOWNI YR MMIN .NIT DRI
PYN DTN MRRIN 1 N0 110 YV P TY 6 MTPN
(7292 1 M™pa) EC-n nmin nr

779 NR¥NI N0 20 YV PRIYN HNNLIINY YN IR
.(2,1) NYynn mTpa prvn 2923 SOL-N MNRA NVYIN
07D 40 YV pMYa NI M TN DY RN 2 MTp
PPN 923 NN NPV VYN PR (5-3) TINN MTPI
TV 5 MR N0 60 YV PMYY TY MOVNI YR MmN
NN DR NNNDA TR MARIN 1M 17D 110 YV pMYY
EC-n

TN NPNAN NYYNRN MTH DN NDVY 71970 01
JININ NOVVWN MVP

IRVY TITAN NYPN A MNY RN NI Mpr7aa
NP MDD DN DIPN NI WA PRYN
7973 OMIT OM PNITAN NHYNI DMTPN PAIYI IRRN)

2V PMYY TY pRIvn 293 AT W N0 80 YV pMmyn
TNRY LINN OMNRA VN KW YO NN .1"o 110
WRNRN 1PN, IMPI | 1<2<3<6<7<4<5 RN TN 9119
TINRA PYAIRND NITAN NYYNI ANV INNN RIN PITAN HV

J9M opIn Y YA pan

7NV 177N 710NN 20300

<2 97N YVPNY DNPNN IV NITH KV 1DNN A9I0N
PP RENIN HMIN PN MON»Nn R8YY 1m0
.(ApNNRN AR MRNA AR MR DIARM PITAN
MY TR IR HY MPIIXN 23200 23700 MY MIRNIN
R¥N) ,NRT TP OIPDIN-100 YV YRIpn MRONT KV
WPV MTPI YPIPL HOIND NYIdN P2 17 HTIN
DTN TN NPNY IMTR TINIY ORI 1T 1YYna
aMINA LTINN NYYNI RID NV M TPOIND 1IN
NI DMTPN P2 POIND NNINA NPWR SV 1YY
.4<5¢3<2<1

YIRN DMTPN P2 V0N MNR YV 1YY NP
19N )TN PITRY NMITA IMYI ,5<4<1<2<3 :RIN PIPIN Y
Yy ,1177IN 7PYN IRWI DA VDA PYVY 1INV NITH
TR0 IPNNN N2Y V20N NYINA NTY

20 YPIPN MRANTI ONNN OPIN R¥NI 1271 HTAN
DMTPN AN TNNAY BRI (3-1) 1YYRR MTP
TNV 1R (26%) TNV DIIMIN YIN MNK DY 0N NHYNI
175N 070 40 YV PRI 50% YV DY DY (5-4)
DT TTRY IMT NP 5NN RIN PITAN YV IPRNRD
29N TN YV NP TININ NNRA PPAIRN NITRN NYYN

YPIpn v

N DTN TN PR MY VPRIV 070 DN
JTRN YV HYN PINA IRENI NP DM DN
2 MTP IR NP DN Y .IPOINT PYY TR
219 5P PMY DY PITHN TNRY DYMNN MDY IRXNI RY
5NN V1NN N20WY NNNNR TN 1R N 200 YV pnan
pmyn oy EC-n 72 17H RN 170 20 YV pmvn
DMTPa .dS/m 2.5 7Y (3 ,1) PN 1YYNI MR
NPY R¥NI RY 07D 60 Y0 paIY TV L(7-4) TN TN
DMTPN P2 EC-2 100 Hw Y90 1van EC-n v
RN NN HY Yarn (1”0 20 pvn HNn) pmyy
L 7<6<5¢4<2<3<1

DMWY DMPPRA 191NN 1702 EC-1 P2 nnknn nnvp
(2014 W)

EC-n a2 n7Hy ,imT nnam RN 71Inw Hma
20 pmyn dS/m 4 Ty (3,1) NYYHRN MTPA PRIV 199
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2V MINMIN RYNY NVY oY 1200 .0NNN NVWA YT
NN WAIRND M AN OMPR I NN
0N INITAN YV TIM DNWN DAY DIV INITN
M NMAN HY NPIARN GINTITN DY I NNR.DTM NN
NMIOMITAN MNNYY HNIN PIIYD MPNDA MMIPN NpRn

DY XY DY VN NN PN NP2 O

mMIpom 17

mna Yv 1YY MNN-11 R0 AT 3PN vnn
SI1IR DYNNTA DIHNM DINVIY DINOITN 020NN
DNIY W WIRY INPNI RN AWIN.IMD
MMM DWI-T DA VN TPON NOWN 11aRNY
RV DIINRD DIPNNA N0 'Y IR W AW IPIP
Bracken & Croke, N03179) NVYNINITN NYNDM/N NP
2007; Reaney-Sommer & Schlichting, 1997; Bracken et
7900 T HY NVHVI PNANITIN NYNWPN L(al, 2013
NR RVIND ,PITHN TNRY YID-YPIp 0N DN
MNY ;;PITRN JTNR ;79NN ;7 Y NVWN 1A NN
Yair &) D1WN YPIpn VIV ,aNInay ura nypwna
.(Lavee, 1985; Bracken & Croke, 2007

MPAN M1 Y AN IpNNa HYIAPNNY NN
.70 PIIYM MNITNN P2

IDTNR DPR MNITRI MYPIPR YV 190V RIN
RINT PIAIRN 1INV TN M BRI PITAN 19PN
3 DR DI, 1M .NITHN PRIRY DY NP D0 N90Y
9901 INRY YPIPA 390D RIN PITAN 223 Y Nnann vy
oYn P YMVP DOPNN 1A% ;TN YN kY 010N
TN D01y

129001 77932 TNYPNN NITAN TN N970WN IRIN
DONNIN 0T YY TANI AT R¥AN .OWIN OYTPR 171702
DPARND 21900 22700 MM 5Y Doiam oINYIaNn
DORYANY DRIM YPIpn YV MYV W) DN
QPPN YV YN PN .NYIvMITAN M TN
PARY DINMDN NTRAN N YV 1PN IMIN HY TN
MIVMITNN NINN HMIN PP MDA 1IN NP HN
JRIN PRI 2000 .93 DNINN NOWA HHI RY RN DI
Y YPIP ,MINI TVI MNRY YV TNNIN DWIN IRINIY
NPYY DMIDN TN IRXIND DWIN M 117 DR NONY
PR RN TIRN XD NIAT,ANIT NI TWRI DM N
I 27% — ITTAIV MDVI YV 07100 DIWN .N9X)
PPN MIND YV ARp ORIN YY DTYN — 1INV 20%)
M1 .AYY NTVN NP DR MR NNYA 112Y ROV
MPAVM VYN TIIPN NP, MM DWIN MNXIY T
IN7NM ITIN L3903 PITAN NYYNA TIVA DVIVY T2 ,MIVp
LRINPITAN YW AT PINA DY N IR RN YpIpn IR

72 INRNN YY Yaxn 1IN EC-n mR¥IN 119w . 7100
EC-12792 17990 DR D21NON TWR DI7P0 DInwnn
5m3a .(2014 ,INW) Na, R2=0.9081-n 7YY nRNWNA
,PODVVD MIPNAM 770N 1T NPAXN Pa0N PR 1INV
NP2 NN DIRNND PN TMR TY J7 MKRIND DR

.(2014 ,Anw) Na-n Mmay nrem

ol

DYPVRN MNI 12V 097 1R TR IPNnD "IN
0”0 230-9 nY7n nyxinnn nnavn

NRYNIN N7 NINNN IMPYI PN PN TWIN DM
2PN NI DO AN TN HMIN NP 6-3 KV pnIna
TN INRY Y

S0 WYPWN MM ATV 2011/12 TWIN NNY ToNa
4-7/11/11 12 70 INPA NTHIN DVIN MR NN 265.1
2012/13 DV NNY 2NN A" 50 YV TWI M) DY
-170 Y¥INNY NN — 1N 205 YV YRV MNd ATY
2N DWI MY DY WMPR 10 PR NRT MY 19NN oMY
10" 10

PTIN HMI IR YpIpn mnY

R TN PRI YPIPn MNY YV Y9N PN MY
M MN%N T .3-25% P R¥NI DIPTH NIV 7INY
PIPR INRY TN P98 7 MTPA HApnn (27%) N2
MmN NPNan Jn ANy JUN1 NP1 Mynwnn Dwin
I .NNYA NN DWIN NI NADN TN L DVIN
IR¥NI MINYN 137Y PITAN 19YNRA PN HMa ) ,Pnany
NV TN TIIPNY YA ,3-25% T227Y YV IN7 M2
mnon "7 ) R¥M .5-19% P YN INY DNXMEN
TN DTV MY OMNR MY YV RPN9I 0Y TV
TIMN YW 1YHYN PN N0 10 YV PRIYA 25% HV 12N
171 .90 180 N 50 YV pMYa 11% YV N1 7Y
PNINN YV PXPNAI DINVNR RY MDVIN 237Y 2D PN
959 MNYN YW 199N TP NNV 1INV HNIL.PARA 1N
25%-1 N9 RN (798N 9912 RY) PITAN TNRY NYn
mnon YN .(30%-2 YV NTYA NPR MNa PrIY)
INRY (2014 ,9NW) 5 MTPR Yapnn (18.5%) 1M1 M
nPNAN N L,NNYN TUNRA NP TMYRIVHRN DWIN MR

JP2I00 DWIN NI NN TN ,DWIN NN

NN

moOM XY Mprava MIARNN "N YMa 7RI
IRXIVIAY DY DNIVP 2P M MAan (MY PN 2)
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M N HY QPR DIVARND RY DTV TVIN IMTRY
R RPI)

17900 IPNNRN TINN2 NYANIND NVWYA 13,1789 IR
»2901"H omon»Nna (1985) Wieder & Yaalon 77 9p
99 NN 2NN MR MYPIPN HV "DHannn N9VYN
MIVRY MNPP R IPNNRN MNTTA 22V JTNIRY IR NM
avn 170 TN TIRY NIVRP AN TR NYORIP
DDA YPWIN GNDY PITRN NIYNRA YPWINY PN IMINNY
NN 92 TNRY DINAITA P NDVWN 1NNV PITRN
MIVARD %Y DY1axn 198 WNIN1 .00 NP DA
0P ROR [ IITAN JTNRY MM MR Nnvp ROV
ATNNY PATRN 1YYNR PA MR

oA OINN NR- Y932 ,17TRN 1YYna ypaph
JPOR TN NYNM 30%-3 YV M) 1TV NP T ,Max
1121 NRYPNY NN TR BY 1WA NN N NONRN
PP momnn

NPNRN 1991 PIYDIN MND YPIpn NITHN 7pHN IRWVA
N M) NN N7 NN

mpn

NTY) IA-NTY YW MYDN MR M-YPIP 0N (1982) .R )TIN
J9R-11 NUDITNR (N3

1900 HRIY PIR MYPIP .(2007) .(DDNY) N RN .0 9 0 3T
2YPIp NPT PNy

PARY 7Y 1M DNTINN DYMTITHN DRVYH NOMAN .(1981) .0, R11Y
DYV 2PN NWDIVNRA (ONVNIT NTIAY) N MR



TIR YV INION .1 MR
N2NN N 27YN1 Pnn
www.euforgen. :inn)
.(org, 2009
Fig. 1: Distribution
map of Pinus pinaster
(maritime pine) (from:
www.euforgen.org,
2009).

NN TNR XY HY AMNM MMINND
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2Pp ;YN PR ,ANIVM DIYPR NN K *
9"pp NOXN NN Y TN °
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JOIMN MIRI NMIPTL NNN JTNR VVANT IRNNTNINR, ANNTY
JOWYR IMIPYA IIT TR MY RIN 1PHDIV0INA
VR MY, DPIRD L DPNIVY MR P TIDT-1I
.(Henderson, 2001) (Shrubland) n»m»way 1n12)
2V P I0IPN N 40-25 HV DAY YN QNN TR
N 2,000-2 2V N2 TYI T’ 9 DAV KT RIN N 1.5-1
noYp .(Alia & Martin, 2003 ;1951 ,)00p) TN 19 HYn
DTN DT YYA DHIIVRRD WVPYH ,NXNNM DAY DT
DYMYD 20N DIN-DITRY 71PN OYar DR DIV
N0 22-8 12 PI HIIVERA TNR .ONNNAY TY MANNY
172 »3,0092072 939 MINTI MXBPHN DN TR
LJNRG) NYYN 7aY WOV IR DPWIAN PAIY .1N"D 25-10
9NN 7R L(Alia and Martin, 2003 ;1998 W ary 190
IR RIN OPIVN INRION DINNII NOVHANA NNXIY VI
RIN,1D DY, DYpwn RYY ORI 0’ 100-n INY TNV
850 YW YRV PRINN 1Y N¥NNY TN NY DINIR HT)

RPN

Pinus) N0 3MR Y0 amnm mannn Yv nyam
DY 079NN NN INANI YR (pinaster Aiton
NYNN MYPIP Y GINN NN JTNRY DN YPIp INDDN
T HNIDN 1P PN, 07N WMRD (0 MTY ,IIPVR)
NPTTIN NDIN-NIV ,NPRYT MYPIP HY 1910 N ox
opYNY IR IR 012 DN DR AMAND MM AN
TN PPN TNYI TN TURNNN VIAP1 DNV
MNNANN NNARI DRNINN DINR 79001 HRIWI Ypn
TNV IR QONATNR D AR IR N0 TY IoNva
DPIN 9 NPV TY HRIWIA TN ORINA AT TIRY
QNN IR DR YIVIY Pomm RY A1 Pn Hw Innhrn-RY

.7292 9pNNn MVNY ROR 1P

JIMRI,AMAN,MIMNN,MNN IR AN mbn

Nan

M MR O} RIPMN L(Pinus pinaster Aiton) qNn 1R
179N TYI0N NRANY 230NN PN RN, (Maritime pine)
VI NN POVR 1WN-NAA NYINVR NN DN
(177R) 29912 KNV NOTIRL MVIYVRN DIPIRD 19INY
NI DYVRN N DIT NI MY NI INTY 1
oY PN IR Y nvan oinn .(Eckenwalder, 2009)
IV NPAN T ,MNY MIVARY MYV 7T HY TIRN AINNN
2N mIPT  0YRIGT DN Npon MY 1¥m
(Mitchell, 1974) 17-1n NRN2 923 17307122 DHPIR T 7N
— P00 T 2 MY PINA MAT MEIND PV TRM
TIP3 NMOR-DIT LMORIP DY LPN0 03
ATNN AT PR IRNNNR APVIINR ;NY'Y NN, DYIV0IR
09X 102V MYPTRI DN N3 N2 WNA PRI oY



98IV MVIN W (Pinus pinaster) NN TR XY YV ANINM MINNN

"RTIRDY MMPNN DR TWRI ,0M0N N1 T) 11722 Y0 NYa
mMNnTRI YIVIY PHn RIN (subsp. Atlantica) 7NN
IRPDNP™ DINT” MMNMPHN NRI,IND NIRI MOP HIN
oW N PN Y0 ponn RN (subsp. pinaster)
JNN-D0 NIRA

DINR IR PN TN GINA R NPVII DNWRY DD
[P .nigra]l "MV .R [P insignis] 7N R 1133) YRV
DIV NNTIPR NRNN TPYRIA 720 HYNn (D71 0m
2V IMWRI LYNYA MIPDIN MINNA - 1913-1910
Y AN PR RY IR L PONINR PINR DDNANA IRIVIAN
1937-1925 DMV ,INY IMRN YR MYV HV 1902
07700 DNIRA TN AP DY PN TNRY AT PR YV
M .NIN ANZRA RYY IR (7720 ,MITR 19PN ,NIN)
MTIVYY [ TUNRNN WIPY 0NV MPYRD MYV AMnnn
N0 PNy L, mYNYY Npavn NN oIny ,omMpY YypIp
IRIWI OINN TR YV MYV (2000 ,702) YY) TN
JINTIPN RN YW '90-0 MY T ’50-1 N1 1DVN)
(N7 MIYY) 0Ivp PN 7] OR

DVTINN 7°2,Y7P "MWl 59 MNaY n"n 75 onn ,Mvan"n
.(Invasive Species Compendium, 2014) 121090 Ty RN
Atlantica YORIN :D7PY DPN-NN W QNN TNIRY
N7y MYpIpa 100 NNANN PR ,0°21N) 0°N231 bab
12 99 ,NPHIN MYPIpa NN N0 MNNANN IR
990 ,9N07191 19-M1 18- MRNI ,NANT NNIRL YOI
AN NN 289 17001 MTT NN NPT YY Na
nYan Mypap 5 DN N Y JPinaster VN
NNMDN 1IN MY TVRI T} NNANNY %1971 20N mmin
(Invasive Species Compendium, 2014) YpIpa 1) YV
DMYY 1T PR-NN 12Ya POIN ,NYvVIPNRN MXAN Mapya
NV DONYNN OV IR (ssp.Escarena, ssp. Renoui)
MW7 MY . (Farjon, 2010) TN PR-NNI YR PR-NN
NN (1|7T1YJ) NP2 MNNTA OPIVD INXIAN NTRA ,ﬂ'11335
YRINA IR ,(MWa n”n 400) NXNNY DMPNR DNIRA 5T
Invasive) PN PWTIN2 1M DIADINVRA MNYNY
.(Species Compendium, 2014
YN NP MDVN DR TNYPNRA W (1951) NVIP

nyn YN N0 Yo MY MY / npon (7 7800) Y2 2 7K1 YD
Comments Soil type Year of planting Stand / Plot Forest (Forest No.) | Indication in Figure 2
PMPAN NY0INN DRY 3173 nINN-MN 1053 111 /1 (3147) MR :
WTNNNY DVYR XY 8 + Sandy-Hamra 112 Ilanot
XY 10 IRV ,NOVN) 1NN =7 2] 1971 N TiE? o v 2
’ l Beach sand dune (9”pp M2 RY) oM Sdot-yam
no1-nT0 (1114) Y712 1P
Nown1 nmnn 1986 121/ 21 3
Terra rossa Keren-Carmel
TV MO NpYn NN NPT (1102) w1 192
. 1983 103 / 14 4
pona IR Py Brown rendzina Kfar Ha-Horesh
TIR YV M0 OY WIN o1 no1MN-N10 (1481) NI MTNN
2002 105/ 14 5
NIV Terra rossa Nazareth slopes
Nown1 nmnn N AT 1970 1117/6 GELED AihbisE 6
' Brown rendzina Ahihud
noN-nN1v (1349) m9ay
Nown1 nmnn 1992 205/ 7 . 7
Terra rossa Yuvalim
nmmn N (1272) N>
Nownl Amnn Mo’ ]'117'71'1 . 1993 403/ 3 8
Brown rendzina Kamon
mnvr (1293) 1812
7720 18N 'R NIV XY . 1992 121 /1 9
Basaltic Baron
07 ﬂpbﬂ noN-N10 (3229) yon nyam ﬂf)'?ﬂﬂ
1993 103/ 14
NoWN) NMNN Terra rossa Mata nanY onn

Table 1: Pinus pinaster stands in the forests of Israel.

ORI MY NN IR OXY Mphn :1 Hhav
23259 TIT RY J1WHI MON TR 119 MW ANN TNV D27 PN 122 DT PR TV MP0IN INRY TIRN 1IN NI




1"YVN PO ,2016 73V ,16 'ON 9 Y

7Y T HY DIVA TNRY WRIAY NYARN D 9NY
9PN
IRIVI NN INR YV NP PINN TRV 29N NI N
(MNP TH 2019 M) VIV NNYR P2 1953-1 YV
WY1 .(1 1920) 1IMN-9IN RN YPIPN 1AW NP M2
500-2 1M1 1978 MW TWRI NN IR *2NY 1,000-2
DNVY NYAIRN NHYNY VN ONTH (1978 NHR) DIXRY
2V 01 N 15 HY AP NN DRY INNANM 19’ 1YY
nNaX) 2000-1998 DIWI NYPRY NN¥11 .N"D 25-15
XY L(1 NnNN) ApYna wryn Y3 YV 1PN NP
.(2000,7T) (2 NINN) ITIVY DTN XY

DMIVITNY MYRIN DIN RIN TORANNN VI I IR
N9YY NPWIN T HY 190 INRY 19pMNIY DNYN KV

W1 QNN IR YV MM MmN :(prm) 1 annn
VX MYY) 2000-1998 DIVWA NN MAPYL IIPR

.(2000 710
Picture 1 (right): Decline and mortality of Pinus
pinaster trees at Ilanot Forest following the drought
in 1998-2000 (Photo: Zion Madar, 2000).

QNN INR KV DTN RPN TR (HRNWVN) 2 AN
W DPR) MIPR P 1953 MWV NYVINN TIV TWUR

(2016 580
Picture 2 (left): One of the only Pinus pinaster trees
that survived from the 1953 planting at Ilanot Forest
(Photo: Roy Harel, 2016).

MTIR PPN DR DI0Y RN IMIMN IIRND NION

mTIWNN NR NN Y7pp M3 Onn jmR Mo

7V MNY MPYNA DIV TIRY AT PR YV mMnnannm
(D77 o9n) M1 na No

1T MIRXIN

-5M MYPIPI PINN MY YOI ORIV PNNIIN
PITY ,NDM-NT0 MYPIPa DN MR 1NN
MmN NoNY XY RN Y23 IR ,NPNOI MYPIP 1N
200 'N1aY i NN NRRNNY

PONY LNNN TR YV MNvA Mphnn Yy am
.2 9YR21 1 0902 DIRIN YR Ny



YRV YIIN WA (Pinus pinaster) NN IR XY HV AMNNM MIMNINN

(1970 NYVI MVY) ,MPNR 12 46 232 PNA JTIR Y0 AMAM MM :4 HIND M) (122 PN) MINN POR TY INYR I QNN IR P MYTNNA :3 Hnnn

(2016 7830 911 :mY) (2016 5830 v
Picture 4: Declining and mortality of 46 years old Pinus pinaster (planted Picture 3: Regeneration of Pinus pinaster in Ilanot Forest next to Quercus
in 1970) in Ahihud Forest (Photo: Roy Harel, 2016). ithaburensis (Photo: Roy Harel, 2016).

701 Y0P ANP DN A NPVIPMTM MNIVN
MW T APYNAY 18D RN N (Orthtomicus erosus)
NP2 PNN TNR KV DY 190N HY YAV MYTNNN
(3 NMN) NP NYVINNITIVY DORY
PPN NNAN)I NIWVHANN AMRD YY AmT Yo
YPIP YY 1YLV 12NN JTNRY QINA IR YV NANYN
NVIOTH IR I MTY PP TM0 1971 M1 Hn
RY TRY 10 19T DV, INN JTNR O¥Y NP1 YW Annna
NP7N2 92080 TR XY NRT NMYY (1 1Y20) DNMAan
120 MNNAND DRIMN NTIN DANITIV

292 1983 MWA NRPINY N2 NPona 0”990 91713 N3
M0N0 PN NN YV INNRNN NPT ,(1 1920) WIINn 99)

.1 19202 IR HRIVI NOINA TR MP0I NN 22 IR
Fig. 2: Pinus pinaster planting sites as displayed in table 1.
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TR OXY 5 AN
D0 22 93,900
DY YT MMpnn
2 MYPRN NPoNa
;N2 INY DY) NI
(2015
Picture 5: Pinus
pinaster trees from
various seed sources
in Kamon Forest
experimental plot at
age 22 (Photo: Omri
Bonneh, 2015).

NNN TR XY KV MTIVN MODDIANNA "WIPN TN
N9NYNI INTI DY 120V L10RY 1IN HRIW N
TR PIPN JNRY AMT) AT PR HY Imwnn noca
nyan nanxn (Damping-off) 2913 9N MYNn? (1anxn
.(Reuveni & Madar, 1985 ;1951 ,))WIp) Y1122 MONNN
DN MNPV IR (1981) NIRM 7T 0N
NYNWNI (40%) PIPR TR (50%) PNN IR PNV HY
INNAN 170N YV IMPPAN IRNINI ANNN NY
Sclerotium bataticola

W (7R NYYRY PARD) NP W ININ 1993 MVA
NINAY MARIN MO MPON (1 1920) (TYaARY 70) Yyon
TIR YV NY DY MNPR YW mMNNannm mTwinn
Y701 HY ,N0M-NI0 YPIPA NPV APINN YN W20
MV DYPVNRN PRIND TWRI Y 12790 119101, 773 1R HV
7271 XY 15 1IRWI (23 932) 2016 MW .N"ND 470 RIN
NR DONN NR TPNPNN NP0 PV ,(4%-) 380 TINN
amnny MPYN oM (1R 470) NPYNA DYV VYN
X721V ,2010-2005 DIV IR DNV 87,19 103 .00
027 XY 1N YV AMNNY TaN RN W) WY IRINY
9152016 /27 70 ,3720077 ,791719 ;2010 ,70) PIRD 2N
AT APYN2 D) MY Y9 (2014 ,230

Y NN APTTIY YPIpa NYyvn nponn )Nyl
oy JMwm novwn LT avp vmNT 29N 12w yron
PV (5 NNAN) MWV NN 700-650 YV DIYPVN PXINN
my Ty mmi Dnwn mNpnnm wyn v mTiwvnn

19002 NN DXYN N2 .(subsp. Pinaster) npompn
7292 WTTIA DORY 7900 1M (16 972) 1999-1 720 DIWN
V9 77 TV (32 972) 2015-2 NIV NPT L(1999 ,1TN)
1970 MW WY1 HR-H0 WY D) TINPNR Y2 . TNR
12-2 PRV NPINA AN NPT YPIP Y QNN TR XY
25%=-21 ,0%Y2 NP NY)Q NNAxy (28 3) 2008-1 .07
NAvN NMNN ANRI 2015-1 3 APYNA A¥NA NN TN
1NRNY YNN WRYN .APYN MY DRYAN 10%-) KV
.DIDINA NP2I9Y T VR TUNRNN V1A KV IR, ]MNNNN
TNR 0D, D7I0NN PR DHY 1INT DRYY TN
DNNANM 1301 XY TNDA YTV PO IR DYDY
IRINY NN IR XY YV DANRNN 0N HY NYIARND 2070
(2008 ,711 51998 ,7TN0) (4 NNN) DMWY NTIN
NIV NPVIN PNN TR XY HY AMNN ANAXI LD NI
-0 YPIpn 12w N3 11223,9170 11 922 (30 7)) 1986
WIIN) T20RN TNR XY DIV, 18D NRINN.(11H20) NON
NN 2 TR ,NPIN NMRL I (FUNNN VIPH RIN R
QNN TNR ORY M YV DMNNann YY) 19N .AMna
2 ,0PYN MR DINR DN HV 1IN 7271 1918 199)
P72 IORIN TIRY DV TNR DIV TR IR VI
VNN XYY T ,OINN TR XY KV AMNN ANRI DY2Y
(72080 TR NN WD, TIR) TR0 YTV DANR
N7 PR 2V NI MW KY W NYARNN DTN I RY
1983 AT PR MPYR MYV YV 127 AMND WY MpYY
(9”pa mrT oW 12°50) (1 1920) NIRI MTIN P22 D)




YRV YIIN WA (Pinus pinaster) NN IR XY HV AMNNM MIMNINN

Serrata de ,(7790) Segovia (1) Chalkidiki mmpna
mwa Hnvnm (nox) Corsa vivario ,(7790) Ronda
mann Yny mn Yy o1 nphna 9T yIa 2006
901 NYNIND RPN YV MAVN MNNANN TWARN
Mpn
MMPHRIN DXYN YV NANY MNNANNA DYT20N N1N12
,(N97x) La Vercantiere MMpNRY ,R¥NI (3 0R) DNV
IRV PN IR MAY PR INN (N9IX) Landes
¥YN YV P2 @HTINN NPNA2 (2 1HAV) MNP
=50 YV MMIPnn 2D LR¥N (4 PR) TNVA MNMPRIN
mMMPRN IRV NP PN IR INNAND 717NN YR

971 WK AT TN ©PNAM 972N PRY R¥NN 2005
MTIVNN MNPV MYV IMND NN RY mmpnn
100%-Y (7790) Meseta Castellana Mpn2 86.6% 172 M)

stem diameter of Pinus

(2 nhv) A
=
= 6
020 £
=
nH%N ORIV MOIN PNA TR KV MM DININN £
4
TPWRIL 722 ANARY ,MINN P MPIM MY MP0)
nYANN LPRN DN DRY TP NIWNRN NNTIpR ARNN
0N PN MWNL) TNV NI NI DNMIRL AN 5
AR IR, 07T M2 DPR AMNDA MM IR M2DON
ORIV PP MW ITYNN TURNNN WAV DMVP TpYnY
NMNXIN MAWPN JuN WYpwnNn mMm1nNdl DYTINY RN 0
1996 2000 2005 2010 2015
Year MW
—#— Landes Lafrau (France) 30
== Landes (France)
~w—  Germany 25
NN :(NYNY) 3 MK Tal-El (Lsrac]
DNYL MMPRA YV Y¥Innn Chalkidiki (Greece) 20
N0 NPYNI NN IR HY g—
Jmnd « Netanya (Israel) -
Fig. 3 (above): The height &
of Pinus pinaster from —#— Segovia (Spain) = 15
different seed sources in g
the experimental plot at =&~ Cazorla Segura (Spain) 1
Kamon Forest. g
=@ Levante (Spain) & 10
[
»Dn 1017 :(10n?) 4 WK =@ Meseta Castellana (Spain)
VR MMpnin S0 YINNN
MDD NPYNI GINN TIR KV —#— Serrata de Ronda (Spain) 5
N0 i
Fig. 4 (below): The == Dortugal
e

pinaster from different Corsa vivario (France)

seed sources in the
experimental plot at
Kamon Forest.

<#— La Vercantiere (France)

2005 2010
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Response Model R? Factor DF F P
Height 0.98 Year 4 23.92 i
Source 13 334
Year x Source 52 3.63 o
Diameter 0.42 Year 2 3.75
Source 13 275.8 ok
Year x Source 26 0.53 ns

.02 P2 MDA NPINI DNVN YN MNPR P2 NN JNR VW 701921 12N DHTINN NPN HY MVDVLD MPRAM :2 NYIY

.P value < 0.001 = *** not significant = Ns

Table 2: Statistical significance of height and diameter differences between Pinus pinaster seed sources in the experimental plot

at Kamon Forest.
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DYI DYTINN DR DPIOR DNVA AT N Pa
amnuna AYHYNY AR 78 MNnanna mTiwna
MY NN NIV YV g8 MIAPYa nHN 2010-2005 DIVI
7002 DINR NN P DRY YV Nanm mwarnny
N T YN INYR 2 NI AMNRND L 0D T 19PN
INR 1’PYN PwNRNY W .2000-1998 DV NNXA NNPNI
MNVN MPYN2 NIV XY HW DNYIPM DMNNann
LNDR P WTINNY DT KW AYAINN IR TNIN)
DTHYN RNN VI IRYD? ITIVW ORI 1N
QNN TNR 2 ,0RI, DY PIRI VPR HITIN ORINY NP
SV TN NYAN IMNNANM PIRI NN IRINY DRON R

2172 N2 DMK YN DINR 7R N

mmpn

A6-17 212,179 .00 TP 2 YV YMTNN L(1978) .0 19K

QIR 2010 'R — TN’ NYAVA DYPR MPYNY 10 .(2010) .3 1N
"0 N

NN DYPYNI MM W -YH0-YpIp .(2014) 2,501 1 0
ORIV NTIRN DI 22NN DIDPR DYDY YV Ipn»Tn
PR 72,NNPRY

DIV RN ,HRIYIA PO, PP DNV W91 .(2000).3,7021 .3, P09
SORMR DMIAD NRYIN HRIWYH NP 1P .1950-1850 MINWRI
DY

DRI MY PPN IR ORY YW Amnm mnnn .(1998) .x 1
1181-1179 :68 "nTVN”

9"HPY M8 MT VNN 7931 D DD .(1999) .8,
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nnTPn

NXIA1 NINY AN PN AN DIPPYY T2 MNP VINYY
2V PRIND YN PYHIN HVA IRV DN DAY NV
Van Diggelen &) MNYDDIPRN 21721 DTRD M2AIWNN
%Y 197910 ROV MNVDDIPRA DV MOYYN .(Marrs, 2003
NNV ,IRIY 217 D) 127 TN P AT RN DR OT
DY .(2014 ,0DVVD NMIY) DY MR M1 THN NNR
DYNRN PN AT 19N ,VINM YR PIINa YYN
230 DIMIPR 12 NNXI WIYWN L DONTPY DR Y]
NN YA MYNYNI WA DPR TV PP ,DRNOYM

.(Stienberg, 2006) D»VIPRI TP INDN DINI VINYH

{0717 MMM 92NN YV DY IR 1YNYY

INRY NN DR POPRY DMWY T2 NN DMNNPR NN
DRNIXN VIY TWARNN ,DITIN MY DNNRND YY1 .0w)
YN MVP DIVARN T2 MNY NPV DPIN 190N
D7078Y NI DWNRYN DY NXAN NPIRD 1, 07N
UMM DINY 1 NN D19 DIV L, DINVRY
DWNYN 0N ,70Y qona .(Montalvo & Ellstrandl, 1997)
JNYPIN PUnn DR DYTIM 72 nenY ponm PIn
ORI NN YT TN DNV DNRD
NIV YY AN TN 221,071 9P HY 12PN DIVARNN
Aldrich, 2002; Younis) DTRN YT HY DN INNPRN 98I0

(et al, 2010

Y% A W 72 mnxa WYy anvabs mnam
IPNNN DVNT OM DN Ya0Y IO HH omvnwn
DYPRY DNNRNAD VA DO PPV NPDDIVIR R
MIVARN DPMIPN DYVYI NI DMTRY ompnn
Milstein,) NIV TR NIATH YPVYWINT VIV DINNY
MY DR INY 110 1NRI RTPR 12 NNy (2005
DR NPVN 3 R¥NI ,ANNTY TONNPRD NN
N O HY TURN VAN 79 1M 12 NN T Y O1Yav
11721 'YV 19IR1 WINNN TN ,70Y G0N .0INR DNNY

YN

nPYIv NYNANPR MIIWN mpwh 1 Mnya vinw
DMYPI NP NDVM AR 1NN VI NP MPON
DTRN MYAVN YV PRIND YN PHIN YV, NINRN
,ININRY LPIRD NTI 219 HY MNYPR MNVDDIPR HY
I DI0NY 92 ONNRa VDY MYy dman oy nw
POV DVPIIA YW PO DXMINA 190N T YRV
J9R MI0AY 72 NNyl vinnwa

IR ORIV 72 NN w1 YV RIND HRRNIIN
NR DMVIND DRIMWN 219 Hannn Yy Hva ,vmnn
TP ININN VPION .07 MOIWI DN VIV NNYRN
7901 YV HRRIVIAN TN 12PN ,NT NN HY My
92700 790 MR DIMIV-17 T7MIPN NN YV PN
DIVN 1P1,2pY7 INI-IRT NIDD 7Y 19102 YV A
.2013-9 2009

91NN YV PN 16-N YT IOORI PN THNNa
YT DMY-17 1N 02,011 10-1 NN NI
P NVINY D2AVNN DIRIND IPTA DYV Nava
DYNVAN .1ONYNRI YRR NTIN NNY NwIvaY
MY NN ,MANI2 MRYPNY 1VYIPA1 NNNNA NV
NM-IRT MHIDO 7Y OV YAV NNNVI 2PYHn MPHN
PVN NI PINRY ANVRIN NIV 1YI0IN NP AP
INNN 72 N2VY YV MO VYN MAvIva

YN YV YNV ANYRNA YT NIV R¥N 1Ty
02 NNV DPHRN 2N PV NNRVI DIDVPIVR
S0 MR MNNANAN .ANYXNA WINYA OpYm 20N
990N MYN ANYR NLVYA PPN P20 YV YNV
ANVRIN RPN O AYNIVA NYA PV DN
RN YRR ,TPYIV 7NNY YV NIINN YN, MINRY
MYXNRI 07N 9P 7 HY ADIR 21910 NN LI RY)
N7200 MYRNR1 OPITN NPIM AP0 NIV VINY
IR

2MNY AN MPYY cAnan mYm



VYYD VD 2016 211,16 ‘DN TP Y

2wyH o wanwnY I L(Aldrich, 2002) BnYw
MYI NYNDR M2, D77 9NV PIY AN pwN
D979 MY ,0p MNRY wavY DN DN NPV
00N MO0 1Y DMRY ,WARN TWITI TNIY WNTRY
DTNY N1 JNN W DRIV MMpRa 191 mrRwmd
DnnX1 wnnwn? 0 L(Lingdren et al, 2010) wav
MIRL ,OMI0) DRI, DPNDY MR DOMPN
mIY MMV YAV MMYI DN DNOY 220 12PN
;DT NYY N0 720 MR IR .DYNNPR DNTNIN
.(Fedler et al., 2008) D7) DNVWI IR M2
0N WPV 72 MR WANWYAY 19NN NI MXIR]
D000 TIRYR .INTIPN ARNN YV 20-1 NNV MWRIA
Aldrich,) 72 Mn¥ YV DN MRN YV WYNVY YT DY
DNVYI HTI MNY MIXIRI 72 Mnr1 vinwn (2002
NN .(Perez et al, 2010) "MYNYN J9IRA NINKN

.IPNN INRY DYMIV PP MM-IRT NIDI 1Y Al 9 710 "M NNY
Wildflower sanctuary against the background of the Pisgat Zeev—Neveh Yaakov forest two years after establishment.

MY DM 0N .DINY NRMY DY DR QIORY D)
0PN HYIY PN WVHRVI DIRIHIN DINTIY NPARD
MmNy HRRIVID NN DYV NNHNA INIaN .(A7YI)
(Agrotourism) MRYpN M1NN (Ecotourism) IWNNPR

.(Fedler et al., 2008)

on oN T YYI TR 12 ONNY avArn M
DNINN2 YIvN YV MM IPNNn KV MYPI DIVIRN
LPNNAMIMRGINNPR LNNIMVIR ,NPI0IA NI, DNV
mMon 71 W ophny L(Aldrich, 2002) X Ry 1)
.(Fedler et al, 2008) 7732 DMINNA PN NI NN
YN DY M NN MYYA NIVARN PV NV

.(Aldrich, 2002)

2w NP MYYI DIVIRN 72 NNYX :DMVADR MNIN
mnAm DYH%n  mMMoopYn  MNRN L, DYIRN PN



DYVIT PI9RI NRNNY 1WAV MR PIVA NN DIPY

wIWa NYeNN (Knapp & Rice, 1997) mnann 1w 5w
DYMPN DV HV NNV IR NPT 7M1 NN
MY TIMPN PN VY MRY NY DARMNN
DYDY N2 MpNn IDRY DIV MY ,NINY 01 NN
Aldrich, 2002; Lickorish) %1730 115 ny13 nnRNnY
DYRY 72 MN¥ SY ANY8IN I0MY 12vn (et al,, 1997
RYIN DN DR VN DINTY DN MY DN, DYmpn
Knapp & Rice, 1997; Millar &) o7mpn ooov oy
.(Libby, 1989

DIV VANVNY DXYNRN (1995) FHWA ,2”7n7Ra
VIV A1 DIPPYY DT PR 1N DVNMIAY Drmpn
MNYN NP 322 7Y 161 YV DYTIA X1 DPAIPN DN
SV TN MNP .DMT YPIPM DOPRN IRIN TWRI DR
YNNI T T TN TN DT DPNIN MR HRIWY
Lickorish et) "mpn Mpnn myIra vinw mwyh yHmn
.(al., 1997

2V WMNN PR HRIWIA T2 MNR YV RHNN KRNIV
TN 0N 121 DAYV NPNNPRN MARNND 220 Yann Y1
0NN HY MIYY YN MININ VPNIAN .MM AR 1Y
SV YN 90N KV NN HRRIVIAN NI 127N NN
DHYVIP NAR MR DIYMVY-17 07PN TNNY

mouwy 0N

2012V MNPN-T7 MR 2013-2009 DIV I3 PN
WY (DN 22 YW NVY) 727 INID NNNAY DOV NONI
IpNNN .(ONT 1,700 YV NVW) 2PY? MN-IRT NID Y
.2000 MIVN NN DIPHA 12IPIV NPOXN HY DOIIN

RIN MVD DYPVRN YXINND .NXNNY WY DHPRD
-9MaR) PP .01Iwn 12 1M1 NYRTIN 1Y 171 450-)
19001 .MM MNVIANVM THYI DT RY (1200A0
DWTING) 7152 DV 1 AYIIR MR WA 2009 MY
DWTING) DWI M 1YV 11 2010 MW .(AANXT 10PN
R PV 130 NI NNNWA YPIPn (IR N
3= IN

NIRA IV MNIN IPNNAN MY DTHN 29V NN PO
232 HRRIVIO DNY WV DNNY O1NI TPRNNY ,NMX 1p0
,IOVINN AN NOPN ,DYDVPIVRY DONTH TN 9
mown MY mMnya onman onnk 1 NmIv oYp

(PO 7Y 28N NID) AN

DYIT 1A0R) 2010-2009 DIVN P2 :AVAIM DYIF PON
DOTIN ) KRRV HPI 72 MNX HY YN 16 YV
N} T IR MY ,NTINY NN 12PN N0 Y2
VWAV NHYIYN ,NNNRDN 190 VY PN ATYY,NNNN
NPPY MY WV ,DINN TPINI NN THI ,IRp WY

WY mMnYpn oIy %v MpYn mMnnann oy on Mpyn
ROYP-129 PNNR MINNY MPI3v parY pray 100
VIDY MHYNI YR MPAdv oYavn nn ohyh wnh
177N IMNA WINWN NIVPN DNNY YV DYMPR DN
National Wildlife — 1120 M¥IR1 RPN DINNN DR
The Royal Horticultural — 1992821 Federation (2006)
.Society (Winterman, 2005)

nNanNns 15NN 92 MR VINY YW nnann ,HRIv3a
21773 HN MNINRD DIVIAY 4R HY .DNIMRD DNVYIA P
DUPMIA YV DRMIRN 790N P W PUTY 0N Mol
/N MNYY 0N VWY J2 NRR MW DPOWN
NINPWA ;1372 NP NYNVA YV 7270 NI VPN NN
NI MUY MMAY X127 /N9 HRIW PIRD 3ying”
MYy onrom WY PIoR 12 M9 HY non
DNNX ANYRN2 DYTIN T DNON1 D109 DN
W11 Y01 .TPRIM TN 09, 0I0NN 1N, DIMV-TN
mMYNVYNI IPTIV ;12 INNXI YVDIVIR VIV DU 6
TNRY AN T 9INN2 D) 7D .RWNA MNRDnD MINR
PIRG1 .M T MTMPR TIRYY N2 MYonn phn
PIYIN OPOM 10 10 PIN DNAN 12 ONN8 NI HRIR
YT MIN2 MNINRD DIVA DMWY DINRD PHR
MIRN NPN9X ,NTN DIPR NI ;12 MI9 YV AN
12991,72 102 9797 M2 INR 1N 1) 7NN MY
YT VI DY N0 . VIR HY 1Y NYRN MNP
1920PV ;725 MU MHnwna 12 mng Y o nm
PV MWYI T HY MYpa) WHY81,72 0PI NOIRY NWR
Rapbh)|

91 ONNY NNND P2 MINAR NNV TPYTAN M0
M (Native plants) 07pav onney (Wild plants)
T2 NN DNNY TN 121018 .DApNna DN DVNINWYN
IR 0PIV NN DMVY TN, 0PN 2190 TY IR NV RHY
myon .(Aldrich, 2002; Lindgren et al., 2010) @8N
2730 Y INY RN DYV PN I RN NHNIPNRN
0 DIPVY DNYMRN DN N9 HY MmN DY wN
nYxeNN 10N .(Montalvo et al., 1997) D201 DWVIPVN
INRY MY INMNN IR NV ITYN N TH RI2D NP
Aldrich, 2002; Handel et al., 1994; Montalvo) n9'nwn
,79% 72yn (& Ellstrand, 2000; Montalvo et al., 1997
P10 ANYY DYV DIRY 72 M HY 1PNV IR YT
YN Drnh ANy WM oY NI NNUDDIPRY
.(Lindgren et al., 2010)

P71 XY 127 MWN MY (2009) Knap & Rice 19 Yy
DT DYV YTIN RVP .DYIN NPNY O RIR P9
YV PRPYD VWA DM 12T .12 010 KV NPV P2
90 DRNIRNN I KV VI MNY,DININ 1DI0 ORINA
219V IR 112 (Gene flow) T3 NNRYITIDIM NYDIVIIRD
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MRXIN

%0 YN 214 720 NI NNV P2 1P Y1dN O
DT PN APIINY DANN DN 48 TIINN 12 NN
DY XY YV 0n YN 19,0702 0N YN 11
NITIRY UYL MR VN DTN YN 1Y)

VIR YV DN 34-1 (MMXN

VYNY ,20°0 1V DN AN OV YN NPRYM AVAIN
2V YIN MPIN 9INPT VY ,IMTR 19 HY DYIT
RHYY 102 DINA MM 5YI 0 ROV DN MY
77 NIWARNN NV2IN DRI DN IR, DY NV
NPPY ,NNADN 90 PV DN IV DYUIY INRY
,DIN VWA NPT NINHWI DINN IPINI NN 19D I8P
19IR1 NI9YY TR 1WA VYL 1YY AT ININ
107230 DR "MYNVn

PR NTIN AYINY ApNYAN INRY 1TV RYY DN
YN .AMTR 13191 ,ANNR0N 190 WY N IRYIR
APNMINY VNN 60%-10 NHYNY 1TIV DINRA

NP2 NN ,DARI ANVYI TVIVIN 0NN NYIVD
NNAY NN PYN T NAIPNI POV WIN MYRN
Ny 900 NYRY ,VYaNN 1195N) HH3 WINVN XY
N, DN 7900 L(MIP1IPR NYTHT 1IN0 MPYR ,NpaT
WINVA ,NAPMPR MNP 1NN 190 VY N8N
1TV, DMINRD DR PN L(20%-1 MNa) 7N NY w1
RY 0N OOR ,NNNDN 790 Y YV omnran phn g
DINRN DPNRN IV HY NN?) DR DNNYY INNANN
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mayn mTIvn mTIvn (n"0) NYNNN NN | HYNVIY DV J90N "
(%) DY VYV INRY (%) Mw INRY Number of
Remarks Survival after three years Establishment Initial height (cm) | individuals planted Species
YA DR DMNRD - . e . I8N N9
N9 Yan - Ballota undulata
MM’ 37N Yam N0 NTY)
DU sl 42 100 13+4 26 '1'1'1 ) 13.
Y9010 1AV YV 1Y Teucrium creticum
TN INMm
80 100 15+£2 29 .. ,
Salvia judaica
NI MR MY
NMXY NXAN 42 100 214 38 o il .
Antirrhinum majus
TR N9
— 0 20

Glaucium grandiflorum

93 Y0 NVHPN MY 2011 MV AHNVIV ApYna

9y MDD PN RY T APYNA LTIRD M) D 0NN

NOPNA MO DI .20 INNANN NN YHD 19w
.(2 192v) PPNV INRY MNVRIN MWL DIRN

.2009 MWV NNVRIN IPYNN NPYN IPVAY 12 NNX HY MTIVMN MNNAnn ,nvop :1 nhav
Table 1: Establishment, survival, and development of wildflowers planted in the first experimental plot in 2009

N YPIPn YY1 D) YNV MNNANN1 NP9 IR

NYIpI MWYN PR IVNIVIV INRD YV NPRn Npono)
mDnyn %» anYT7 ,nTYn APRY VI, omTny
VN AR 720 ,NRT MY (179 1R 1N HY NPOoan

121001 PPV ANRII NPONN NPY0IN INRY

IRN1INI9

MY INRY AN (n"0) MW INRY NN mTIvn (n"D) 'NYNNN 12N | IYNVIV DOV 190N 1Al
Blooming (%) MY INRY Number of
after one year Height after one year (cm) Establishment Initial height (cm) | individuals planted Species
M nN>Nn VVINN 11727N
v 0 3714 100 18+3 57 UU' . CY ,
2M9R PYNR TV Euphorbia hierosolymitana
9798 MO AT MN
60%5 100 8x1 62 . .
RN NYNN TY Salvia judaica
1R VY
n1a RY 405 100 1742 48 .
Asphodeline lutea
7Y NP NYNNN XN N
46+ 6 100 23+3 37
IR1I29 PINIR Ballota undulata
2M9R NYNNN N AT
140+ 20 94 40+5 56 . ,
RN 0 TY Teucrium creticum
279R YXNRN N8N ONY
47+ 4 100 18+3 50 .
IRN PRNR TY Ruta chalepensis
2779R N0 I8P NV
1 3644 100 nd 49 pavwy
(D7y12v) *RN NYNN Asphodeline brevicaulis
079 1V PI NPT nanYY
44+3 100 16x1 10

Phlomis viscosa

2011 MY1A N177VN APYnNn ﬂ|751'D WONY T2 MNR YV MTIWM MNNann ,noYp 2 nvav
Table 2: Establishment, survival, and development of wildflowers planted in the second experimental plot in 2011
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Picture 1: Quercus
ithaburensis tree in
Bar‘am Forest. The
tree height is 13 m,
its diameter is 121
cm and its projection
area is 400 m? (Photo:
Omri Bonneh).
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Picture 2: KKL
foresters under the
oak tree.
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DIPNI DTN DY OOV , 00700 N (Quercus ithaburensis) MNANN 7YX XY 210 XN DYAN 137N NIRAN XY 717N
DY9INNVN DNAIN .0NY MDA DHTIN ,DIPRIRE IR ,DPYR XY VYN NN 1IN 930N MmN onT)
TI9RN PP DR ROR AT PR DIARN TOR 717772 112 1D 800-1 0PI Y21 'N 660 ,0°Y T3 T DNV IO DN

JrHYn 90 mna oo N (Quercus boissieri) YNN DR (Quercus calliprinos) N8N
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Picture 3: Quercus
ithaburensis tree in

“Ami Garden” in Biriya.
y

The tree height is 13 m
and its trunk diameter
is 90 cm (Photo: Omri
Bonneh).
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Picture 4: Styrax officinalis tree near the Yodfat
archeological site. The tree height is 7 m and its
trunk diameter is 64 cm (Photo: Omri Bonneh).



Birdwatching News mIaNn mwIn

Y"1 1913 Mpnn

2"Pp YURIN J9%N AP Y
birds@kkl.org.il

NTTI TP DMARD DIMYN YV MUHNA MY PN DY APRYM NANIN RN YR 2912 HY NV NNR
NI 117919 YV NIITNA POIPD AWD IPNNN NTNYR NPV D17 DIPNN DINMIN DR IRV 1070 2HYa
NOMN PMIRA NHR DI NTPIV ,NIAPN AVOIVNRAN  OINR DRI DMNDN DNOYA NR NP 720 1N¥a Hnd
DNARD DINPN Y MOINAN NYIP RV IPNN 9P 1IPI IRM MR MMV INPINR DINNAY M98
11 .TNPNA ONNAVA PR RIN NARD MY .ATTY Yl .D2MYN NR TNV DIPNND KV MNWRI MRNIN

Grus grus | DNAR DMMNY

nOMN PIRL ITVINY (Grus grus) DNOR DY 5 MR QYR DA I N
NIV DHNN IPNNRN NIDNA (RN NP 19N IRT)) FPDIPA NWD YV NIPNN TN
NT222 PI0Y PNIR MVA PIN GRY DIV APIR NNV PPN 770 17T DY AN
DIYN NTYM

.(2016) Y101 (2015) TN YN 2014-15 4NN TTYVINY YN YV DMPNN
AT ANYA PRIV ARIN DI 2N NVY 219 HY 2015 Pp ToNNa YI T Y

,(N/A2) P2 YN 2016 NN TN 1TTVINY AINAVAN 11 NVIKY KV DMPNN
.D7Ip RN OXN MR TIT NINRD IR NNWA D0 DR XN 0N .(DPYR) DITRY 12N
RY IR DMT DNY0NI DY MR IRWY ,DPYRD N8Y D1 10-3 NPT RY NI
PN POY ANAX PYNN IMNIAM ,NPRIPIRD DNY MMPRI MY DVYRD DN
ININ TNPN DR WANY YOI PPN T APIR NNNYVI PINDA PIPP INRY 1IpRa wRn
nNNN) DNV 121 1P PY (MYIY ANNN) IMR DYXY MIZRM R T NITYNY
.(hnnnn

Y N1 PPRINIA DYAMN 2016 NN PINIRD TTVINY G0N YR MY HV PPN
RIN.OTIP IRINY D7PYRA DNRD INRY D0 NIWPI ,DIRN WTIN PRIRI INIRD NR
DM DT YA AMWYI,NNWN D70 DR ARINY N2 N3

These days we are following 5 Eurasian Common Cranes (Grus
grus) that were tagged in Agamon Hula with GPS transmitters
during Sasha Pekarsky’s research (see map on the next page).

The locations of a crane tagged in winter 2014-15 are shown in
pink (2015) and violet (2016). This crane moved during summer
2015 over a large area in Russia, and seems not to have bred that

year..

The locations of 3 family members tagged together in winter
2016 are shown in green (adult), light blue and red (juveniles).
All three crossed the Black Sea last spring via the Crimean
Peninsula area. The adult started spring migration 10 days before
the juveniles, which flew northward on the same day in similar
but not identical routes. The juveniles stay in different locations
in Ukraine, while the adult continued north to Russia and nested
incidentally not far from Oka State Reserve. Dr. Yuri Markin of the
Oka State Reserve, who cooperates with us on the crane research,
searched for the adult crane we tagged together with him, and
found it near a nest with 2 eggs (photo: Dr. Yuri Markin).

The locations of another young crane tagged in the Agamon in
winter 2016 are shown in blue. This young crane left the Agamon
in the middle of March, 10 days after the young brothers described
above. After crossing the Black Sea, it is now in southern Russia.
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Common pipistrelle — Pipistrellus pipistrellus

A very small forest bat. Feeds on insects. In Israel, common mainly in the north,
but can be found also in the Judean Plains — its southern distribution border.
Resides in rock crevices or holes in tree trunks. Forages in open land and in dense
and semi-dense environments like forests and forest edges, woods and water. In our
research, this (along with Kuhl’s pipistrelle [Pipistrellus kuhlii]) bat was the most
common species.
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Long-eared owl (Asio otus)
photographed by Motti Charter
nesting in one of the 96 baskets
that were set up as part of the
research on Long-eared owls
hunting patterns in agricultural
environments.
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Sardinian warbler, male — Sylvia melanocephala (photo: Rei Segali)

Almost the only resident warbler species in Israel (other than the rare Arabian
warbler). Common in northern and central Israel, but currently extends its
distribution southward to the northern Negev. The wintering population in the
Negev breeds mainly in northern and central Israel. The Sardinian warbler is the

most common species reported so far in Uzi Dagan’s research.
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Mediterranean shrublands, as a model species. A shrubland plot of 9.2
dunams in the south of Mount Carmel was chosen and the variability
in volatiles composition within the local P lentiscus population was
quantified. Two complementary gas chromatography analyses were used:
extraction by solvent (measures the volatiles composition in the leaves)
and SPME (measures the evaporated-volatiles composition in the airspace
surrounding the shrub). We found that the chemical variability in the local
population is not continuous and that P, lentiscus shrubs partitioned into
four discrete, well-defined chemotypes. Most P, lentiscus shrubs in the plot
belonged to the [Germacrene D, limonene] or [Germacrene D, a-pinene]
chemotypes. One shrub had f-myrcene as the main component,
and another had fB-ocimene as one of its main volatiles. This study
demonstrates for the first time the existence of distinct chemotypes within
a small local population of a prominent shrub species in Mediterranean
shrubland. It is speculated that other woody species in the shrubland may
display significant chemical variability.

Are Mushrooms Mistaken, or Just Confused Due to
Climate Changes?

Dalia Lewinsohn
dalpitriot@gmail.com

Despite the semi-arid climate of Israel the mushrooms mycobiota is
quiet varied and has been studied over the years, particularly in the
2015 mushroom season. Due to the unusual temperatures and rain
distribution this year, we found both early and late fruiting in mushroom
species and even species that fruited twice yearly. Similar findings were
also detected by researchers from Norway, England, France, Germany
and other countries around the globe. Is this phenomenon related to
the global warming changes? Our findings cannot answer this question.
We conclude that due to the abnormal weather this year we could detect
a fluctuation in the timing of mushroom appearance, which could be
the result of global changes. In order to investigate the causes of these
observations, we suggest examining and combining previous herbarium
mushroom fruiting records and meteorological information.

Hydropedological Investigation of Slopes in Two
Semi-Arid Agricultural Watersheds: Hagedi and
Shmaria, Northern Negev Desert, Israel

Naftaly Goldshleger!, Roey Egosil, Yossi Shachar?
1 Soil Erosion Research Station

2 Hebrew University of Jerusalem

goldshlegerl @gmail.com

Understanding runoff connectivity in semi-arid cultivated slopes has
great significance for developing suitable agriculture on the Northern
Negev loess slopes. Hydropedological characteristics of the slopes were
used as a substitute for direct runoff measurements and observations
which are difficult to make. The hydropedological investigation included
soil texture, soil chemistry parameters, and soil humidity, as well as
rainfall and river discharge measurements. The results indicated a lack
of classic catena along the slopes implying runoff flow disconnectivity.
The highest percentages of clay and salt were found at the top of the
slope and the lowest sand percentage; a high percentage of sand was
found at the middle of the slope. The trends of changes in the chemical
elements were consistent with the changes in the texture. In addition,
high soil water content and changes measured during the middle
of the wet season are linked to specific rainfall events and the time
passed between each event. Therefore the soil water capacity was not
reached. This means no excess rainfall or no continual runoff flow to the
channel. Water discharge measurements indicated similar results: most
frequent floods are characterized by small peak discharges and sharp

rising and falling limbs of the hydrograph. This means local contribution
only from areas adjacent to the stream and direct rainfall rather than
a contribution from the entire watershed area, for both case studies.
These results indicate hydro-geomorphological fragmentation between
the slope and the channel.

Decline and Mortality of Maritime Pine (Pinus
pinaster Ait) Trees in Israel

Zion Madar!, Ami Zehavi?, Roy Harel?, Ailon Kalev*, Nir Herr?,
Omri Bonneh?

1 Former KKL entomologist, Forestry Department, KKL-JNF

2 Former Tree improvement Unit, Forestry Department, KKL-JNF
3 Chief Scientist, KKL-JNF

4 TForest Department, KKL-JNF

5 Northern Region, KKL-JNF Forest Department
zionmadar@gmail.com

In the last decades there has been significant mortality of maritime pine
trees (Pinus pinaster Ait) in the forests along the coastal plain and on the
mountainous regions in northern Israel. The mortality of the maritime
pine trees was found on various soil types including: terra-rossa and
brown rendzina, basaltic and sandy-loam soils. It is assumed that the
reason for the decline is prolonged dry seasons without summer rains
and sequences of dry years with less than average rainfall. Sudden
mortality of well-developed trees occurred mainly following droughts,
indicating that maritime pine cannot survive in the long run under the
climatic conditions in Israel. It is recommended not to use maritime
pine in afforestation programs in Israel.

Restoration of the Natural Vegetation in a Semi-Arid
Area in Northern Jerusalem by Planting Wildflowers

Anat Madmony?, Joseph Riov?, Anna Godneva®

1 Department of the environment and Agriculture, Beit Berl
2 Faculty of Agriculture, the Hebrew University, Rehovot

3 The Society for the Protection of Nature in Israel, Jerusalem
anat@madmony.co.il

Using wildflowers for restoration of natural ecosystems and landscaping
is becoming a common and important trend in the world, since
urbanization and the effect of human activity on natural ecosystems
are increasing. Recently, there is also a trend of using wildflowers
for gardening. In Israel, there have been only a few projects aimed at
utilizing wildflowers for the above purposes. The full potential of using
wildflowers in Israel is far from being used, since there is only limited
knowledge regarding the conditions that are required to ensure their
successful utilization and propagation. The present project was aimed
at narrowing this gap. We tested the potential of using several local
perennial plants growing at the edge of the desert in northern Jerusalem,
near the Pisgat Zeev-Neveh-Yaakov forest, during the years 2009 to
2013. Seeds were collected from 16 species and cuttings from 10 species.
We examined the conditions for seed germination, rooting cuttings, and
growing seedlings in the nursery. The seedlings were planted in two plots
in a nature reserve close to a nearby forest. The planted seedlings were
irrigated upon planting and during the first year after planting by drip
irrigation and competing natural vegetation was removed. It was found
that it is possible to propagate all species from seed and some species by
cuttings. The success of utilizing attractive wildflowers for planting in
the nature reserve depends on the following conditions: irrigation upon
planting and during the first year after planting, control of the natural
competing vegetation, suitable soil (non-calcareous), prevention of
grazing by using tree shelters, and prevention of vandalism by proper
information.
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From “Serious Leisure” to Cycling Tourism

Dalit Gasul, Yechezkel Israeli

Department of Tourism and Hotel management, Kinneret College of
the Sea of Galilee

dalit.gasul@kinneret.ac.il

During the last decade, there has been an impressive increase in
the scope of mountain biking in Israel, particularly evident in the
significant investments in open spaces and forest infrastructures, and
the sociological changes of the cyclers themselves. Regarding global
trends, issues have been raised concerning the degree to which the
cyclers adopt ‘serious leisure’ patterns, and the degree to which the
sport, which is usually identified with leisure activity, is developing as
cycling tourism or cycling holidays. This study was based on two cycling
surveys conducted in Israel during two periods — 2005-2006 and 2013 —
so that the scope of the surveys and the time gap between them enabled
analysis of the cyclers’ characteristics, their perceptions, and needs, as
well as comparison of changes in these aspects over time. The results
indicate that many characteristics found in the surveys, are similar to
global trends. Comparison over years reveals that this phenomenon
is gradually expanding, both regarding the attitude to cycling as a
serious leisure activity with long-term commitment and the increase
in cycling holidays whose main purpose is cycling. However, the study
also specifies the singularity of cycling in Israel compared to the rest
of the world, namely the social aspect (cycling partners), the readiness
to compete and the willingness to travel relatively far to cycling sites.
The study examined the attraction factors of cycling sites and found that
they were concerned with the features of the site itself and its proximity
to home. The study also examined the psychological aspects perceived
by the cyclers (aspects of control, meaning and belonging), which affect
their self-image and their attitude to the sport as serious leisure, as well
as viewpoints on sustainability and volunteering for the environment
and community. The conclusions indicate that cycling in Israel is
undergoing continuous ‘professionalization’ and becoming similar to
cycling in other countries, in which it is a long-standing tradition.

Livnim Stream - the End of a Unique Habitat

Nir Herr!, Aviram Zuck!, Shimona Sabag, Ilana Friedman!, Shoshi
Taragin! and Omri Bonneh?

1 Northern region, KKL-JNF

2 Legal Department, KKL-JNF

3" Chief Scientist, KKL-JNF

NirH@kkl.org.il

The plan to expand Highway 65 in northern Israel and build the Nahal
Amud interchange, threatened the integrity of Livnim Stream which
serves as an important ecological corridor. It connects the Quercus
calliprinos maquis that dominate in the upper Livnim Stream, through
a Mediterranean forest in the middle, to the “savanna-like” open forest
of Ziziphus spina-christi in the lower Livinim Stream just before it meets
the Amud Stream. KKL objected to the plan and proposed construction
of an elevated bridge, similar to those built on the Amud and Zalmon
Streams. As part of the campaign to promote its proposal, which included
appealing to the Supreme Court, an ecological survey was conducted in
this section of the Livnim Stream. The site is the transition range between
the Mediterranean forest to the savanna-like formation. The survey

distinguished seven vegetation types in their singular habitats relative
to rock-soil systems, slope direction and location relative to the stream.
Mediterranean forests include a type dominated by Styrax officinalis trees
(Livnim in Hebrew) and few types dominated by Ceratonia siliqua that
contain Pistacia palaestina and others. On deep soil near the river bed
and on the slopes in the eastern part of the site there are open Ziziphus
spina-christi forests. Biodiversity at the site is high, as is characteristic
of transition zones. The struggle to change the plan failed, however the
actual area that was eventually affected by the construction was reduced.
The ecological survey remained a memory of a unique habitat that was
forever changed.

Growth and Survival of the Italian Cypress Cupressus
sempervirens L. from Different Seed Sources in Three
Habitats in Israel

Gabriel Schiller!, Nir Herr?, Eugene David Ungar1

1 Plant Sciences, Natural Resources, The Volcani Center, Beit Dagan
2 Forest Department, Northern region, KKL-JNF
vegabi@volcani.agri.gov.il

The best seed sources for afforestation of the Italian cypress (Cupressus
sempervirens L.) under different ecological conditions were selected
from two research plots. The study plots were planted in 1989 using
seeds collected in forests and gardens in Israel and in natural relicts
overseas. Growth measures were conducted in two of the plots; the
third one succumbed to unfavorable ecological conditions. The results
suggest that the best seed sources for planting in Mediterranean climatic
zones (>400 mm annual rainfall) are the cypress grove on Mt. Tabor
and ornamental trees in Kfar Gil'adi. Seeds from natural relict groves
in Cyprus and the Samos Islands may also be used. For semi-arid zones
(<400 mm rainfall) seeds collected from ornamental trees planted in the
German Colony in Jerusalem, the German Colony Waldheim, the grove
in Nazareth and from Cyprus are best.

Chemical Variability Within a Local Population of
Pistacia lentiscus L.

Shilo Navon!, Jaime Kigel?, Nativ Dudai?, Eugene David Ungar!
1 Department of Natural Resources, Institute of Plant Sciences,
Agricultural Research Organization — Volcani Center, PO. Box 6, Bet
Dagan 50250, Israel

2 Institute of Plant Science and Genetics in Agriculture, Robert

H. Smith Faculty of Agriculture, Food and Environment, Hebrew
University of Jerusalem, P.O. Box 12, Rehovot 76100, Israel

3 Division of Aromatic Herbs and Medicinal Plants, Agriculture
Research Organization, Newe Ya'ar Research Center, Ramat Yishai
30095, Israel

shilo.navon@gmail.com

Mediterranean shrubland is a prominent biome in Israel that is well
adapted to local conditions. In this paper we examined whether adjacent
individuals of a shrub species can encompass consequential variability
in important and ecologically-meaningful features. We focused on the
profile of volatile compounds that together constitute the essential oil
using Pistacia lentiscus L., one of the most prominent woody species in
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