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Summary

Objectives: To determine which invasive plant species occur within open and protected areas,
to define their current level of proliferation in the related sites, and to determine which

invasive species require the most urgent control.

Area: Central region of Israel: Open areas, Nature Reserves and National Parks along a

Jerusalem-Ashdod axis.

Methods: Field surveys in the selected sites. Description, according to a detailed analysis of
the updated and relevant bibliography, of a "plant profile" for each invasive species,
with a special emphasis on the existing controls. Implementation of the classifications
of Richardson ef al. (2000) and of Colautti & Maclsaac (2004) for the evaluation of the

proliferation level of invasive plants.

Results: A total of 18 invasive plants have been recorded, among them 17 exotics and one
native (Pinus halepensis). Four 4 groups of plants have been distinguished according to
their current level of proliferation and according to their potential invasiveness. Apart
from the few species that are already acknowledged as invasives such as Acacia saligna
and Ricinus communis, nine species, whose current extent is still limited, have been
highlighted as potential invaders, with the possibility of them spreading over the whole
study region within the coming years. The definition of a 'profile’ for each invasive
plant, enabled to show that in most cases control methods, mostly chemical, have been
developed and implemented in other countries. In the last section of the report several
basic principles and practical measures are suggested in order to promote an
appropriate environmental policy against invasive plant species in the region studied,
and more generally in Israel. Finally we propose two applied examples of measures
which could be implemented in order to control the spreading of 4 alien trees (Acacia
saligna, Ailanthus altissima, Schinus molle and Tipuana tipu) that are currently

invading the region of the Judean hills and the area of the dunes along the shoreline.

Keywords: Invasive plants species, exotic plants, open areas, Nature Reserves, National

Parks, Mediterranean region, controls, environmental policy.
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-0’ DN YV DN DINOVY PN HR 1YY NnYp (2) ;(NHYNYNI 1YY DY NNPY 29I) NHMY
DN NYWHYA HY RYNL NP DT DNNYD DNITIN VR ,DYV1T 7R 113,079
.Thompson et al.(1995) -2 15 111 DT DN NWHYE NNMIYY DPYMIPN

1N DN MNUD0IPXN DY NDSwn - 1.3

01N 2NN Sy NdYwin - 1.3.1

DNNXN PN DR AT I PR NWHYH DIPHRD 2172 .MM DT DNNRY NN MYV
:MAPYY MPYW? D772 MVPI MMIPHRN PN DT D110 YV AYHIaN .0Pmpnn

TIRN NPOOR NR DOIN 921 NAAN NAIW IRV (PY ,1PW) IXIPN W9 PN D27 DMIPNa
DYVY DN MNMPNA NI AYAIN .NNANNY D917 DR TYR DYNMIPRN DINY

-y Tomaselli, 1981 NXY) MY %20 1IN DXNIWH NN ,0ND0N DY NN, NIV NN DTN 17N HNXNVN !
(Dufour-Dror, 2002
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DN 9101 VYNI DYIVDIRD TVWN KV PN NN NVYI NARIY Y93 :MYA NPYIVOIR

% DNINNANA NP2 ,YRIWI NI ,DINIVYI TP NON MNRN PIIND 12 NTR .DPMPN
2 MINn NP NHYHRNN NYAY 1APNA DN PN DR DTN NN ANIMON VN9 PR T
NR Y19 DNY1222 DAYARNN DIVNAN D1NRN HHI TIT2 .YPIPAY MITH MININN YY) 0NN
Frelich & Puettmann 1999, ) D»NpNN DMNRAN TN 1YY NN DYMIPNN DARYNAN
.(Merriam & Feil 2002, Richardson 2003

19IR2 NI IMIPNN NV ,N2T NTNA DY ,DX PIIAY NI DT DIMNY YV DNYYS
D'NN¥N L9001 .(Ibid., D'Antonio & Meyerson 2002) M9 WA MITN NN 1T HY Py
D”V9 DNY , 00 DY PANY DINYYN NIV 11 DINDNR-ITPN NRYD D915Y D1ITH
3 1789 v .Von Broembsen (1989), Wilson (2001) IR 1T RWINA .07”MPN DN Y1IAN

) WIN APNN IR ,IT NN YW WY MIAPYI DN HPI YPN NN AT NV 017 DMIPNa
Carpobrotus ) *mIpH% YW Pn 133,71 NRY SV MOLVYaANN 9 MRINY K2 (Palmer ef al. 2004
93 DYNMIPNN NPYIND 0N NN NTY NN RY 12NN DN PR 2IYN1 (acinaciformis
%Y DT DNNX HV MIYVYWNN DINN2 YT 2 MW NNN NF IpNn NMRXIN .Maxh 1'n Ny
MDY MIn Yy M2 MMIY Y MYINT DPNVRY D250 17TV 'MpnRn *07opran

A1 NN YW WY NRY 0YMPN 0PN YHYII YN G0N NN PIYIY

"01M-XN 20NN SY MoSwin - 1.3.2

D3 :N1N NNVDIDIPR YV DIOIPIPAY MHYANN IR T NNX NWHYE HY NPYNINPRN MIYVAN
nNRY NYDIYIIR YV MNNANN MaApYa NINYWNY 0715 ,YpIpn IP°Y1) ,00012-RN 0227900
NYYIVDIRD DVYWN ,YWNY .D'Antonio & Meyerson (2002) *T° Y MmN’ MRNNT 790N .1
.PIN DT YV 19PN MYPa MIPYN MNAvIVY MTNY (PR DON1 MT HY Mmwhan

VR NYION ,DHOMIN MTI MR YN MYPIPN N1Y2Y DN NHR DIXY DnYI9Ia

IVR DIVNIAN DIMNRD DA DIV DN DY DNYAIN TWARY NNIYY Nneya

-3 Richardson et al. (2000a) *7° YY DTN MNVDIOIPR YV I9IRN NR DIVN DMNNONNA

("erosion promoters" JRJ NMINNN N9'XADN RNNTLY) "Transformers"

DM O'NNAY 1N S NN Nyad ;190 0 - 1.4

MWHva YV PNNIPR RV MTIAYNN PHN LYY MINDNINY MIYWAN NR Y1INd min Yy
DTN DINNYN T VIPIY VW DPINRN NPNDI MPOIY

97207 1171 .Grove (1989) 10 HY YXIN D7IVNIH DINNXA 1970 MDD NPIIR HY 7171 DIID
10T DNNY YV WY PARNY NIN HY MIAIWPNN IR "DI190” HV DY DIND NYIIR A

990 TOW NINWA SR NNKY Nwan (Carpobrotus edulis (L.) Bolus) noaxy mpoy 2
T NHVDIDIPRI DIDMPN DIVPNNNA 190
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"VOYNN M NMaynn - 1.4.1

.NPTNN NVY Y32 IR DYYYNAD DINIRA DT DNNAY 710 NDIIN NYINY DIYPIN WY N7
TNXY ,AIPNND PINN MRNNT 790N N0 HY ,MONPNN NN 0T 01 4.2.2 Y01

) IR T VPN LPIR DINVWHY DAY PR DMR DT DINNR M1N HY NNIWI VIaNa

381 NN TNIYNA DMIVN DINNX YV NNIWI WY NIWAR Daehler (1998) Yv nTayn
.0Mm

Mo 190 - 1.4.2

VNI NNRL M IV DMIPNN 2172 IR DINNX HY NPPY 1T HY Yyrannh %197 ma M19%0n
JINV2IN NPR IMDYY IR NP 9N DID0N MDA TTH .MIPIIN MAMY MYRNARL YRINN
19IR2 N'NANY 11’ NIPIAN NHMW TNR NIPNA YD DIRIN D'Antonio & Meyerson (2002)
MWL NR PNY NNHY NAMIVN INR NIPNRIY TIVL VN9 PN HY IMNNI NR I MPYNVN
19982 .(Grove, 1989 Dy NRY) DINR DT DN HY DNWYAY RAND qRY §IVIN PN Y

719 HYNY NONIIN NN DY YTN 19IRA NN MIRXING Ra7Y 9197 'van M1an 255
RINY INRN PPIRI 211172 NMNVA DIP? IR MIPA-TN T8 DIV IR DTN DINNXD YV YPIpn
WD NNRXN YV D90 Y3 NN INRY DI PPIPA DY VRN 17D DI RY HHI 172
) YPIPAW DY WRNN P VTNN NNANNYY YWIRNAY NHX IMR YW 17019IRN 191D

T 9Y Dy YRANNY 9137 019 HI19Y0 DHYRAD DMIPNA 13 90N (D'Antonio & Meyerson, 2002
.(3.3.13 9°»D NRT) MY MR DY NVYIVY 193 PPN Y132 NVMIN

mno %190 - 1.4.3

59 /AR DX RN DTN DNNRN HY DD DMIMIN DIDMA 2179 YRIANN N 190N
DN NI2TAY 1YY TIT7 100 123 D190 .WN9N NNRXD NYMIN YINY DX DN DINVY
,J99 .98P 19T 12YI NWHNI DN DININD NYAVM INRN T1H2 XD NIVY IR DMIVN
Grove (1989) ,79% 9012 .TIRN 797 1710 9N DI9VN T2 MIAPY 1MPIAP MTPTNL DOIY W2
NN IR RIN 129 PPIPI DN DINT N0 ANYN DI DININ YV DIDMN 1 WITN

2190 DY M7 7°Ya HY Doyraxn D'Antonio & Meyerson (2002) .0MINSY DN DINOVYWA
YPIP2 1PANN MYPW NNNAN INTVN TWR DNON N

151M ;190- 1.4.4

U190 NNNA WA TWR DMDIT ORI IR NIIVA 21N NDIIN HY DOANND 2NN 190N
5W PN NTRVYA RIN D2 DDNONN .DYTNR DMIPNRI IMPY NR NININ TVR Y1900 M0 1N
7 TN .1925-2 APINR DTN RN AWR PN 0T HY DIVOIR NNA (Opuntia stricta) 12X
NMMpPNRY 0PN TY NYANN IMNMN TR V9N 7280 HY 1PDIYIIRD 217 NTAVIN DAY

-1 M9 (MHIVDIRY MHYANIN TR) MIITIVNI MADN MRNNT .(Stiling 1999 NRI) D*TTIA
TNINA PIXRY Y DNION WIS PRI MDA D19 ITRNRNNY DMIPNNN PN Briese (2004)
,VI0DIR (Acacia) NV YW DN MV MNP K19 HY NNPDN MIPXND MTIAY 'NY

) 7708 YV NNYAWN NR 1Na Morris (1997) 987922 D) DYWNIH TWR ,NPIAR-DIITA
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-® TW3 (Acacia saligna (Labill.) Wendl.) n5n5n3 nvw Yy (Uromycladium tepperianum
5Y (Acacia paradoxa DC) *m»1prT nvowa M2 919°0 YW 1191 137 Impson ef al. (2004)
27 TPHXN 919°00 DIPNRN WA 1 18D W (Melanterius servulus)’ B?9¥1-P118 NDIIN M
09910170 MNIPNA VIAIY 12PVNN DIYIN INRA TPIN 19N

5Y DVIAN MYPAN DIVN L1791 1) 9190 HY TINRN DINDY RNV 22 WHITAY 2VN
22 . TNWNY DI IMIR TYN NNX DR 1IN0 NPVDIDIPRA WIN DIIXNIR YW NN NINY
91900 ,79 2pY .NIPRN NIIPYNY 0N T PR NDIINY DI NN N90N MINR DYNa
D»927-P11A0 IR 1I0AM INRN , DN DINVVYA TN NP TIRD NPAY 919 m151»an
IWMINN DMIPIN 720N . NNYY DYTNVN DMK DPNIPN DN DI PIAY 919 DINN VR
,Brimner & Boland (2003) 1% ,07mpnn D700 Y M1H1an H19°00 Hv madwnn an
nNaY v AMRY XY 717 019N L1970 DRI DINRY TIYA ,Boland & Brimner (2004)
(Kiss 2004) D”w2190 DINNXN MOWAND NR YN Poany 11

DIV YMYNYN NY 1732Y 07I1VKI9 DNNRA 9197010 DRYY MONINNN 2 P8Y 1IWVN
Frelich & Puettmann IR D'Antonio & Meyerson (2002) 1132 ,0IpIN 79010Y 722 NMININRD
nNNAany IRYY v 11 MIVN N2 PR W9 Pn SY NnvOMIN 1IN0 2 DAL (1999)

990N DR8N qR D'Antonio & Meyerson (2002) ,79% 92yn .071wN970 DINN YV NYOIVNN
LDMINR DT DN YV DNWYaY NN It NN YV NNYXIN TRV N2 MIRNNIT

TIRN RN DT DINNRA DI190N NYRY 22 AN )T ATIAY JTNRD TIIY 2aR31H2020 Ipon
1PP2 91905 729N ,MY%I1 MYWYY NN HY YT PA0N 720X DIVY RIN DWITN .NAIN

L9 Y .D71WRY DYaYWA NN NYWIYAN NYAIN DN MMPNI NYHYRAY NP D7 DM YN
DXNNXD DN2 MNMPNI VRN NVTN NYAINN DN MIMPNA Y3 oTIp Yavh o 9Ty

.072N7 DNVY %Y 10HNYN 710 DMVWNaN

O"UIX'N OV - 1.5

DP?VNRNN DVNA MTPRNN MITNR MITIY 3 178D »? 2aRII1MH22N IPON XY DYDY
Levine ,Keane & Crawley (2002) :591% ,mNVDDIPRA DT DINNX NYWIYA NYNIDY DINVPN
,Richardson et al. (2000b) , Davis et al. (2000), Lockwood ef al. (2001) ,& D'Antonio (1999)
7 178 NOR MTIAY "07aY 18I VI191Y *Yan Kennedy ef al. (2002), Shea & Chesson (2002)
NN 1725 PN DIPN YV DN PN 172 VPN IR NN RN NPTIIND MHORYN NNR D

59 NNY DY INRN ,TIRN NIVN T NYRY (invasiveness) DT DNNY 2N NPTNY MWII

N¥D) N9 XY 3 . (Dufour-Dror & Danin 2004) 72INKY 97 YN W99 9% PR 1IN TPYT novw
.DOWU9N DN DY NDIWIA T NTIAY TYHN YN KD NN IT IPNN NIHIDNI IPOIY DINNI

Insecta, Coleoptera >

-14-



DINOWYI YV MNNY 23771 NPITH NR NNINA NPDVNYOLIRD NI0NN 110 DN PN
12NN DN aR1 DIMINS

nE"%5N NMANT NDIYM 1NPOIAY D huwN - 2

TTYXR-DOIN 1Y MIXD DN D'NUY NN - 2.1

127,D°10 DNVY DY ,07MRY D) IR YAV MNNY DN ATIAYN TNHRY 1IP0IV DMYvn
PR TNRY IPYY 1NN NIRA DNPINN 1TIAYN NVY Y .0731N DIRY DMIND DNVY
535 onNnY PN N RY 19 YV MMIVRT VPN T2 PPN NTIAYN I I TITOR-DHWID
TITOR-DYVIT X THIRY DIMING DMOWI DYNIRD D), PV MNINVA NNAN .PIRN MR
(2) ;300 IR (1) 72990 MR NPIPYN AN MTN DR DIXPNA DINOY INAY NIVIR
.MM 99719 (3)1 ,h%avN

nYXINN N2 N9IPN) D2AM YAV MWYWIL 1990 1NN 1912 ;A9 ART DY MXYINN INRY
-,097IRY 013 2,930 MNNY 7 :00N1,1 7010 R0 D0NONN DINR 12 1IN ,(1Tayn
.DMNa DNYY 3

NPoIw DINKN Nn'wn :1 ‘on X720

|NAIN MITRN DY ‘

Qi nT'N! Tnyn
axI X7 72in naerr Y20 NNy DX NN | 1
axim X7 72in niir NINS NLY TTUXRNI?ZIN | 2
avim 7in i yavu mMiny TITUN N1AM now | 3
nnirT NINS NLY na' NN | 4
071D 7V NN vy Yyavu Miny QAN OMX | 5
n'79v Yau Minwv nNIMTN>M | 6
n'7ovy mixg 2 7ON | 7
n79v yavu mMinvy M nny | 8
N yavu Miny v | 9
n mix? A (1702 7M1 | 10
n Y20 NMinvy n'7'7n M | 11
n NINS NLVY DY N | 12

NLYON NN NoWwn - 2.2

nnY DR PIYNY MDY 11VN N NVVYA T NNX Y9 MNNIN 29IR NR 17aRY nin Yy

:IVARN 1T NIIPN NN IPON PIN NP NAX MR HY 1WIYaN

WY SV DTPNN 25WY 1WIN TVR DM HY PaANnY (R)
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N2 DIV DIND NPT NP AN VN NPYY INNN T NNRY KW 1WYaN NNT NN
.590% v DN MINIPN NINAY MNYTY 970 NYapa 19

:WYAN NNT NIIPYNY NI MIADTIVAN NPRPO0YHN 'NYWY RN T NTIAYa MON»NNN
(2000) Richardson et al. ¥ n'¥p'90Hpn - 2.2.1

nYN ansa MnoMa 2000 Mwa AYXIN TR Richardson ef al. Yv RPIAOYPN RN MNVRIN
DN DR ITTN DN2NND ,DINRNA .(N91H22 NNYWI NRI) Diversity and Distributions
ANV NPNTRN NVIANN NYXPIHDYP T121TN NNIIYAY (2 'ON RHIV IRT) DNIIN T90N HY

.Ecology nyn ana Williamson & Fitter *17 YY 1996-21 1101w mMITnd nRNwNa

19 7y D'NNY ¥ AY™790 NN K'Y 0'0'0AN D'NAINN NNTAN 2 'on X7av
.(2000) Richardson et al.

niNnyn 1IXR'N nYU'IOn N
1972IN'A DIONN ,DTRN NITYA N¥N/2Y WK NNY |'N
D'"Y10 D'NVYYT Y719 11'K NN¥N Introduced
[IM2 "M'7PK AT IR DN 007 ,01IR'PIX 12D 'NIynwn
[9IXQ X ,0"YI0 D'NOVYYT YII9 NNXn
. JX ,IN01dN TNKY7 Y202 NIANNYT 721000 3T NNy
wIT'N K77 709'N nw'79n "t Casual
[T NIX? NYTANN NUOI7IR TIX'Y7 72N
DTRN 'T' 7V 2ITRA NNXN NO1dN
J'wnni 0"Yau 0'NOYY WU'719 Nn¥n
Nj709N INX7 D2 DN NNONNY7 XN"{7 N2 NI'OI72IX Y20 X' T NNY Naturalized
DTRN NIDWNN
50 qin ' 100 7yn = p*7ima 0NN
D'VIT 'RYI1 D'R¥RY 7W 7172 NIRd X' T NNy
1NN2 D'TONAN D'NNAY7 MY .
. . NNIPNd D'YNYNN 0'VI9NN 07172 0'7NIN2 D'7TaN Invasive
3 M 'n 6 7yun IX ;DWNT NIYXNNA
D'2NN) D'NUY 7V ATONNY 072101 221 D'WAT
7NIT waIw-nap "7va n'nny? nav
.MIn DA NIFNY 70' Nnxn 'm
qIM 01X K7 NINIPRA NN9NNAN 1T NN2NA K7 ,NnY
,0"Y20 D'NVYA NT2NA NI'K NW'79N Weed
D''N20 IX 07272 D'PTI NN D
D"N7{7N D'NVWA DA NIFNY7 D7D XX
,'9INQ D'12'YU7 D112 WK X invasive-d 1Taim nny
niMnop-nn 8 2 11'Nan nNannn
XIN N2 NNVO'OIZRNN 121 77N 7w MIN¥A IX D'XINA Transformer
(hmxn nx0) transformer v SEE

(2004) Colautti & MaclIsaac ¥ N'¥p'9"0opn — 2.2.2

-1 MNYNM Colautti & Maclsaac *7° Y NYXRIN ,222PN2 NONPNN YR NIVN RPIDOIPN

3 D120 DM2NNN (9719222 1Y NRI) Diversity and Distributions Ny an31 2004
N5 RY RNV MIN DMWY DINNR YV PNINPRI NINPYA NN "invasive" IRIND NITN
2 w1985 9197 91 NN PR HYNY WA RINIVIR NOYA T NNX YV MNININ 4PN NR PAYNa
Colautti ,7mINR DYN01 .12 MOAXI 1IN NTIPI Y32 NN NPAY IR TIRN AN MR 19
JTNINDPY TVRN AR AN YN DT DNNY NWHYA NYAINA 0817 & Maclsaac
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D021V MV MM TVR RP'90YPY 1) ONPNNY 2IWVN 199 1T MIN2NY DAMY IR
.IWHan NYaIn YV oanInn

.3’0n RYava 01N Colautti & Maclsaac 799 nwvan 115w

¢ n'mmn oy axnwna .(2004) Colautti & Maclsaac "w n'xj7'o'0'7pn :3 'on X720
Colautti 't 2y n'wxma 5 1v 3 n'awn ' nixa? nawsnn Richardson et al. (2000)
NI AXIon ¢ Ao n1a & Maclsaac

2 D'Nimn oY ANNYN

- nw™9n nnn
2000 et al Richardson
Introduced 021N 12 DIPNY? YINn w719 11'N 021w
12'K N IN01DN DIzNY7 YINn w719
Casual ST 12%w
Naturalized N2NAl1 IN01dN DIN YINn W19 21w
(Local & rare) 21 mipm 31w
QT2 X 2N NXION MITRA NdN /S
(Widespread but rare)
Invasive
(Local but dominant) v'721w X mipn 2421w
07IY1 2N NXIDN VTR NDI 5 19w
(Widespread & dominant)
mxsIin -3

29PN PR ? PN ? who n - 3.1

RY202 :MRYIV 'NVH DPINN DAININ ,AIRMIPY M 1IN MRINA DR PR Mn by
MMpPNI DINMPN D7IVNIAN DNNRA YV DDIDIN DYVION DININ (4 70N RYAV) NNVRIN
(5 "On RHAV) NMIVWN RYION 7 1271 2 YWIH M MORYY DY 4 DN RHAV NN 199 1IP0IV
7 VYA 9PN NN NYRVYY NIWVN MINN 129 NVN DINNRN YV NWHYAN MINT NR NPNN
SR PIR ,NWIYE ANARY 12 DITIN N2 09I 1Y ,D7IWNIAN DINNXD HY DA DIV
90 3.2 PA9-NN2 MADN MRYIV DANIN ,TIPYI NDIINN MDD ,PIRL PYRT DIVM
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NpoIY D'NLKA D™MY19N D'NNYN - 3.1.1

-0"7WIN Y IXY N70IW D'NINDAI DRAINN D'NVYA DMYYT190 D'nnya 1 4 'on n'7a0
.9 .v ."native invader" w4719 mipn I8 1 X7 ' (3) .TTI2 019 (2) .TA72 DY T Y IRYT (1) LTITUR
.(mix7 ) .7 .2 ,(vav "mv) .0 .Y (NN NLY)

TITYUXR N1 nu'w L,(.9.W) TITUX NI7IN
(mana nnw ,(.0.v) v 7m ,(.v.v)
(.7.2) nTIn 0 L(9.w) N ni7in L (L0L.W)
Ny L(.0.w) Daxa NN ()70 7N)
(.9.w) Dy

TITYUX N1 NV ,(9.W) TITYUXR NI7IN
(.0.w)

7w 7m L (L0.Y) TITUR N1 no'w
(70 7m) (.7.2) nTIn' 1 L(L0.W)

N1’ ni7in,(.72.2) 79X L,(.0.W) W TM
(-0.w) D1¥1 NI7IN ,1(.9.21)

,(9.W) TITUX ni7in L,(.L.W) DX NI7IN
02¥1 N17IN L,(.L.Y) TITYUXR N11270 N
(.L.w)

%(.0.w) Dy Ni7IN

(.7.2) 7on
(-v.¥) nNMT N> L,(.V.W) DX NI7IN

(-0.¥) AKX 0N

(.0 W) PIY N1

(0 .W) Y M

(-0.w) 077N 7M

(0 .W) v M

(-v.w) 0*7'7n TM

(-0.w) 077N TM

(702 7m1) (.7.2) nTIA* QN
(.9.w) Dy Ny

(-9.w) D2y Ny

Yy

vy

'nivy

YV

n'y

olopy

muiy
D'y

YV

AWy

'nvy

n'w

YV

n'w
vy

Ny

n'w

Yv

Yy

YV

n'w

n'y

n"omm

D'ad1In

n'"oTn

n'"a?27n

D'y

D"iax

DU"NONTTX

D'a01In

D'"anl

D"NIXR

n"Y10

D710

n"Y10

n'"ann'o

D'N7X

D"1N91S

n"omm

n'"omm

Acacia saligna (Labill.)
Wendl.

Heterotheca subaxillaris
(Lam.) Britton et Ruoby

Eucalyptus
camaldulensis Dehnh.

Ricinus communis L.

Opuntia ficus-indica (L.)
P. Mill.

Agava americana L.

Melia azedarach L.

Xanthium strumarium L.

Lantana camara L.

Pinus halepensis Mill.

Solanum macranthum
Dunal.

Solanum elaeagnifolium
Cav.

Nicotiana glauca R.
Grah.

Ailanthus altissima
Swingle

Schinus molle L.

Tipuana tipu (Benth.)
Kuntze

Acacia paradoxa DC.

Acacia cyclops A.
Cunn.

n7n7nd no'w

ni72inn NI'o

0109"7j7'R
AN

nxn |y
1¥N 12y

N'P'INX N2AXR

N'IYN NOVTTIR
n'7man 1Y%

N11200 M7
*ayn NIX
2172 D710
N7 D710
N'Un 720
n'oI7a NN
nn1 (17979
NX1 910N

nPIT N

-N712Y NL'Y
D'WNT

10

11

12

13

14

15

16

17

18
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NN 9PN NDWN - 3.1.2

D'NINDAI DRAINN D'NVYA NDX] TUX 1T Y ' YW aw™790 nn1 nd>wa :5 'on nav
CTITUNR -DY7WIN X NIRYT Nj101Y
%Y "2 NIN2ANAN P70 NOO0ANN [NV NINDWAL AXISNA D YATA? AN AIvN
,Colautti & Maclsaac 7w n'x¥j7'9'0'7;7n
11912 1701 DIN 73 7w aTMn M K71 (TITYUR-D™7WIN 1Y)

27020 NITRA 7'7D 7 2N NApa [1avna Inp't7

5ahv

2141w

X 41w

514w

11w

11%w

241w

141w

11w

141w

32w

2141w

2141w

141w

32w

3w

21w

141w

Invasive (Transformer)

Invasive

Invasive

Invasive

Casual

Casual

Invasive

Invasive

Casual

Weed

Invasive

Invasive

Invasive

Invasive

Invasive

Invasive

Naturalized

Invasive

Acacia saligna (Labill.)
Wendl.

Heterotheca subaxillaris
(Lam.) Britton et Ruoby

Eucalyptus
camaldulensis Dehnh.

Ricinus communis L.

Opuntia ficus-indica (L.)
P. Mill.

Agava americana L.

Melia azedarach L.

Xanthium strumarium L.

Lantana camara L.

Pinus halepensis Mill.
Solanum macranthum
Dunal.

Solanum elaeagnifolium
Cav.

Nicotiana glauca R.
Grah.

Ailanthus altissima
Swingle

Schinus molle L.

Tipuana tipu (Benth.)
Kuntze

Acacia paradoxa DC.

Acacia cyclops A.
Cunn.

n7n7nd no'w

ni72inn N1I'o

OIV9"7j7'N
Ann

nxn |y

'IXN 12X

NIPINK N1AX

N'IXN NOATIR

D'7nan 1%

N"11200 MVI?

DU IR

2172 D10

N'T DRYI0

n'vn 710

n'oI7a NN

np1 17979

nNN1 910N

n'nNpiT o'y

-N71Y N0'Y
o't

10

11

12

13

14

15

16

17

18
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5W1 (2000) Richardson ef al. 5® M27yNn 2% ,nNX 93 MY MmN nvYaN 9PN NIV
NITN DR TTNY NIYARN $apNna MIYND NYH Mon»nnn .(2004) Colautti & Maclsaac
X 93 YV NWvan 9N

19XV DTN DINNXY (2000) Richardson et al. YW 1YXPYA0YPN DIV 2235 MIYN NN 1YY
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DN DRYN HW NI DY YV 1PY (1) 10D DNV YV DIND Y DINP
NR WHYNN AT 9I19°0 .0DNW 7900 YN NIV Y3 DPNYS YN NR MIIY W AT 1Ipna

5Y DN DXRYN YV NP2AN NN NINR TIT (2) .DOWTN DIYIT NI 1NN YIM YN
PYN MWYIAPNN5 DM AT D90 .YPIPY TINR PN 2120 1”0 5 TY 3 HY pmIYa NN T
D19 DVYN AT 9190 .0NNN DXXYN DR MY ¥ 19N INRY .DPMIY TN Imm
D919°07 7V 22Y DAV DIVIY .NHINI MYV MMIRYN TIVND T HY NPPONPA
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http://www.ame- :R21 INR DN NYRN DOPAN

(1 782 nonY "Sommaire” MNWIP YY pINYY) Ir.org/plantesenvahissantes/index.html

Schinus molle — "> 19959 — 3.3.14

.1920-N MNW AR .PNTA YTN PR :PIRY 101N NAPN 79 :RXIN PIR

DWWV MTY 51710 n*a Y 1Y N AYHYan Npn

DNA DYIY2 OMINR DMINR / MYTH
LP°0PN 29919 NNXD OWI NN
APIF0IRI RIN,OOPY NP

D919°0 1Y YT RN RY 10190
3 NIRT 992 18D WY .M P1YAY TN
PN MY N19Y0Y VR YT DD
Schinus 119959 YW INR




RWNA VNN YT .terebinthifolius
1NN INR2 RINND 1D

http://www.invasive.org/eastern/biocontr
ol/24BrazilianPeppertree.html

DA 17979 :25 'on namn
Tipuana tipu— nX1 71101 - 3.3.15
P01R 29PN NaxXy 92 DT IRNIN PR

21950 INRY YNIR .PNTN YTN PR :PIRD 1IN NN

09N M 5N 2P N AWVHYAN NPN

LTI M MINYT 22 DX 9201 126 'on nainn

DT ,7PDI00IR NITA $1WNI9 NNXI DYWII NHRYN DN DYIYA 0MINR DINIR / MIXTN
PR

R 9100 ;090
9700182 NN
91 VN Yy
nWYA HRINIVIS
R¥NI RY IR 9T




D990 HY YN
YN TI0 Dnvp
IR PYY NN
%Y yraxnn Ran
PYI IR 91010
nnIna NVN9
NIt MOYWYann

http://www.weeds.crc.org.au/documents/wmg rosewood.pdf :71"9700IR

Acacia paradoxa — n"11 T nLWY - 3.3.16

.1920-1 MY :PIRY NDIIN NAPN L1HIVDIR 2IPYN-DITT (RXIN PIN

SN0 NTRI MM TN A 2 YY) 1 :wvan Mpn

b
PhotosJMPD

¥ IUXIN ' XIN NNIEN 1901 '9 7Y .02y NTjpa NIND NLVYA N'pIT ALY 128 ‘on nann
nwunwn N'NpiTh nu'wn .James Cook 1 7y 1771-2 non'x7? XxaIn "WN nLv'wY
1803 TN |axN 2yn (19X 11D D'A INA "1 YD

AN MIPN 19IRL ,MINDHP VA NNXD DY NNYN DN 0PI DINR DINITR / MIPTH
J12NN DN PR 279N




5Y YTM RN RY D90
NYY THO DNV
T

Mt N (29 'on niinn

Acacia cyclops — D'Vt NOuy-now - 3.3.17
.1920-N NNV :PIR2 NOIIN NOIPN .PYIVDIR 2IPN-DITT RN PR

SN0 NTRI M HYTIN A MY AWHan Npn

Photo: JMDQ 7

.01y NP2 NIND VWA 0T N7y Ao (30 ‘'on NN

NPMIOR DT ,MIMNDHP WD NNXD DYI NHXN DRI DY TINR DINIR / MO
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719172 919°0 YV MRXINA NR 18NN (Impson et al. 2004) 1PN DOIANN NNINRY DN
Melanterius ) D?937-P119 MPXNRA DPIT-NYVY NVXY TN NPIAR DITTL TIVIV VTN
PV IMIPRVN DT HY DIPYIARN DIPIND .NVIVN YV DIYITL YN TR (servulus
AP0 2 18 5190 DY MNY1IN N1HVN NR 2YVWH DIVHNIN IR NVWN YV NVIIN

DMP2190 D' NNSN DY MTTINNNY N"N2NM0 NN TR AXRPY N T1-4
? Do0% "NNNS DN 1Y DN - 4.1

D002 NMMpy —4.1.1

AT TNIRY DINWYWN NWHAN 29 N MY ,NNRPT IYAIN NN DT DMNY NN YW Nwvan
RN T'NYA MNAY Yoy PYNNY DMAxX DWTN DMV DNNXY 0 NRNn Y53 7172
1N ,MNVRIN DIV ,NIMIX HRIVWIA DMV DINNRL N9VY NOIRIR NYITN 1Y .PYY
JIVTN MYWYa YINY (2) ,Mn»pn MWYan YW 1NN YN (1) :MIvN MY NNxyH
YSINN NINNN NPDAN ,NNIPY ,NPAY IR TIINN YDDIAN PIPIYN ,MAINR 079N

%Y N2 NNT9P NP T PN L,DMNTRNN DASVWY YN RY TV 1WHan Dha mNpna
MNVDDIPRN DIPIVY DINNRN 12D 77?1123 ,1910 INRY 77 .pIRY DYINN DTN 0NN
DN2 MMPNY P37 250 NNMWYN NRY D910 NR 1971 DR AN NWPN NI WINY
3792 NNARY RXN TR ROR ,AYHIND KW MYHTPN R Q0 P77 R ,01) 1NN wHan
.INR

$W NWYAN SV NINPNN YNNG Nan Yy

4 255 W7D 922 VR ,DMINAM DN DMLY DMMVHIH DINNRA HavH R
DnYva MnTpnn Yy1nd nn Yy (Colautti & Maclsaac YW 17xp9'0Yp1)
.5 2509

,3 2501 DIRYNI VR ,DMNAN DINNN DNVYA , D7V DNNYa Yavh .a
0912 DINR MNMPRI DMV TIRND DMIINN DNNX DMRY 17N

2 MYTN MWMYa Y1InY nn by
SRV NYNYIPR MIDIPNY DINIDN DM DINNY 2N YV "INY 190” PIYY T
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.DNN0N DT DMNX 917 HY DIDIRD DPIN YVAIY .0

..DPINN DR 919RY )

DpPDIN DNV DM219N D'NNAYN AT "0 ? MN9 "N ? 1D10Nn N - 4.1.2

NLY 19XIY DMWNION DINNAND 71PN NR PHNY 1N ,0TIPN 97YD BRINY MNIPYN 1Y
(1919 6 "on RH2V) MNY MNP PIIRY

()

NONN DNY'™9 O7'A'7 ONNNA /DT D'NNY 7Y NIXIAP YAIX 2 manan (6 'on X720

.0"7¥N' NIX TA'N " pahw nwon YxavIoTI

DNW'79 INXI0ISI1 ' 197 DMIYTI9N DA AN'T

& Colautti 7w nrxprorp

Maclsaac 2004 yTn DY nnxn oY nxny
Acacia saligna (Labill.) .
51w Wendl. n7n7nd no'w
1
51w Ricinus communis L. nxn e
141w Heterotheca subaxillaris nIZINA Ny
2141w Xanthium strumarium L. D'7nan T2Y
141w Melia azedarach L. N'I¥N NOVTTX
2141w Pinus halepensis Mill. D7 IR
Nicotiana glauca R. .
141w Grah. n'wn 720 2
S A= Er golanum elaeagnifolium AT DnIo
av.
141w é/lqnthus altissima 'l NN
wingle
Acacia cyclops A. -N71y V'Y
142w Cunn. D'yt
x41hw Eucalyptus 010977'R
camaldulensis Dehnh. qinn
129w l(:’)p'\tjlrivl:‘la ficus-indica (L.) N7 Y 3
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11% Lantana camara L. 11200 NV17
Tipuana tipu (Benth.)
3aw Kuntze N1 91N
11% Agava americana L. N17INN NN
Solanum macranthum
32w Dunal. 2ITA D710
4
3w Schinus molle L. ninA (17979
21w Acacia paradoxa DC. NPT NO'Y

:NINVRI NP (1)

XPOYPA 5 25V DNV NN 1PIPY NYNYNI NVW DI N2 DMIVIAN DINNXD 1Y

NMXNN D37 DV MHYYA NYDIYIIR DN 020N 1Y .Colautti & Maclsaac (2004) Y
DYNNXN DN NRN PRI NYNOTI 1OV ,0PNY NIV PAD PR L1DY TIRD DN HIT-N13
71N NRNN .DMINAN DININN DINVYWN YV NPNYIPRA NIIPNA 1N DOYNON DN

D MAxy ¥ 5 25%Y 11N 920 DN DMK INRN ,DYIR .1NIIN YR DN AW T DY)
1D 729 VR DNV YV MIANYND MRIND NRY TN ,MIT DIV TIY VIIT 0NN
17771 15NN VXY T DY L1990 INR WIMD H1apna ,1aY .(3.3.4 YOI 3.3.1 YD IRT)
DY9I9Y TWR IR 5 25%Y WD RY TIY TWR DMWNAN DINY 25 NMVN WIPNY W NN
1WN NINAPY DIV DN DMK .MAIPN DIV 1T 25VY P11ad

:MY NP (2)

Colautti & Maclsaac YW 1'8P’9°0YP2 4 215VWa DIRXNMIN DTN DNNXD 1IN I NP

DYNYPY RIN 1700 1XIAP INNXY T NP MNY P2 N1 DIWNM MWRIN Y7200 L(2004)
12°00 .1 /00 NIX2APN DN Y HV DNYWYE TYRN DNYYH NR XYY 9N 0227 DNID
DIVAYPIR TVRN PIN) T2V MIPN NNIAN 9P (PPTY) DN 4 2DVIAY DTN DINNXIY RN
DTN 02190 DY HY HPNY NINR TVR 1T (YNNI MONPNN NIRY ,IPNPN

77,02I00 31 I0VPY DIYY DN 9 ,(3.1.2 YD) YYY 57010 RHAV2 MIRIY NIV 19
(9773 R aNT AXIAN NIRA NN) R 4 NYWIYA NITT HPA NNXI ITHIN ,IPRD DIVDYPIR ,TNR
D079 MYPXNRI AT 2YVA IR, DY DI 'N22) DPINT MNIPN 79002 YA RIN INRN

PRI ,TITOR 117350 NVY NNV MPRN DIVAYPIR MNNAND L1 ' YY 9R 7191 DT
YRIN DY .2 4 25WH TIRND 29NN NNWYA MINT 021Y 7901 TIY1 I 1IN MHYYaINN Nnmina
ANWIHYA DR PIINY T3 29YNNY PHMIN T NP2 MR NHIH

0N MNNIAN NPDIYIIR MYPXNARA IR, TR DIPNI P71 HYHI TI72 WA (8) DN INY
7PN NNNN VR DYWIT TNIR RN DIINN .(V9W IR MIPN) 2 4 25W12 171 T00 0N 1)
DVI9N DNIN 7 PINN DT AVNND VTPIN RN PO ,YRIVWIA 9T RY NNX 1NN TN
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DYNTRA DN D22ANT DINVWY 219 HY ,MINR MPTNI DW9 0212 % NNY 1T NIXIAPA DINRD
01N DMR 22 IRIN I AT .AXNND MY DY DMIPN NN NN D DIYPR HYI M /
MY , 0P 11,0V PV YV NIPNA T291,73 KY G0N LI NIT WK HRINIVIG HYa
DNMIYR ,INT 0NN 09NN 7032 ,0N08N0 NIITIR ,MIND N2I1Y) DINRN D2NNN TNR 9
DNVYA DNYIYH NR 790 279110 DIVARNA DINI9 (DYIT-N1IY NVWI NPVI1Ya

DN DNYPN DNV (3.3.17 ,3.3.13 ,3.3.11 ,3.3.8 ,3.3.7 ,3.3.3 D'DYD NRI) DP”PIVN

ANy WR (1 919702 INYN MY DIV — DWYIT NOHNY NVIY Y TAYN) DN DN
DYVY’2N DY27371Y NMIVAR NII0 TN DMNMNNN D12 DDA TYRN VINYYWH DMN
.DYMIPNN

DINNRN N YV NINSYTYN ITO WRI 20N NIXIAPAY D2IND DR THYAY ponmn 1o Yy
N7 RYY Havh v bha oMTh

OWHY NP (3)

RYY IR (IMIPN NRIAN) TNR DIPNA P 1A TYR DT DINNX DMXND NPWHLYVN NINIAPA
DYTTI2 D079 MYINR ROR (2700 NP 710 NNIYY) D1V M7 NPODIYIIR HY NN
,OR) 919197 ,11°22130D NMIVAY I8N 73X ,3 0N 71I0VPA 091990 DTN DPNN NWIYY .Tava

,3.3.9,3.3.5 WYD NRT) MNIN-D7 DYPR MOPI MINR MI*THI D7V DN 1IN

NNXI IPDIN NIRA ATTNIN TVR NMNDD MIVIY 1N NNRX M ,5vNY ,19911Y IRTI (3.3.15

NP2 DMWYWAN DINNXD RN YV NNRYWIA P9I ;7252 170N WY 2YW1A IR "casual”

IR NNN IARY NMIINY 1 90N (3.3.9 YD IRI) Global Invasive Species Database-1 D912
NPIAR-DIIT 1110 NN D2 DIYPR HPI NN TN VWA 1N AT PN PIRI DI N2INN
7939 ,0TN 9T DPANIR NDION 1 VIMIN 19IRL NHVWY 1N 8D (Stiling ef al. 2004) NHYIVOINY
AT DMWY 19970 DT DINNX 217D J90N .PIRI DI 7AXD MIAINNY DINN RY ,D”H3I-179
[(Alpert et al. 2000; Richardson ef al. 2000c NRI) naturalized-J IXR causal-d DNYHIN INR 17

DNNY YV NMYYTYN ITOI WA DIPNA I NP YV DTN DINNXY onNrnnd Pomin o Yy
Y905 v DNa DMV

(YY1 NP (4)

VYWY M192 11999 ,237) DNND ,NAPINR N2IR D7D NPIIR NYYII ANINRN NXIAPN

5V 171N DY DIRY TPDIN NTRA TA%2 NVMIPN XN WYY YR DNNY NPT

5w DNN NYIIR L3 'ON NIXIAP YV DNY TN ,T0 HY 0N .0”0I9 M7 NPDIYIIN
NP2 PIYY ,NT 25V ,pYmin 129 .5a%1va D7IwHI1a TIRN DXIPNRI DANIN DIR 4 'ON NXIIP
DRNNA P NTIPY 19IRA DDA YAV DMNAN DINNN DINVVYA NMWARD DMOLYWAND axp Yy
DN DaARWNY

NN NN NN NINX O I TN (Badano & Pugnaire 2004) 79902 103> 10N NN NNINKD TaHN0 6
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2NN MR DO NI D TN Npnin - 4.1.3

IR PNV HNI YAV NNV VWANN RIN INRND IPDIN NIRI WA PN 1N DOV 1NN
YW 1219'N-D70 TR IMNINN INRN T NNXY 1D DYV TNIRY ONIYNNY 102 RY IR .00
;Schiller & Brunori, 1992 ;Quézel & Barbéro, 1985 ;Quézel, 1980) n?1v11903 Nawni HYRIW?

"local W MIPN NNX PN DHWIP 1IRY ONPNNY V2 199 (Quézel & Médail , 2003
29010 M7 HY M NI L,NIINN DD PR PPN DOV IR NWIYS NYAIN .invasive"
V20 MIMNYY PND IR 217P 1YY TN 100 1wvan Mpn (Etienne (2001) Y9nY ,0Mpmn
PV HM YAV NINY 2220 MIRIY INNWY 19

DR ,PTN DTN IR NN PNY HMI 10D IR DHWIP IR NWYaY JURA NTIINN NHYRYN
NIRRT NYRVY NIWVNN W9 RIN N2 NRVDIDIPRD PR DYV JMIR T HY DN ,HHoa
:RVII MTHY "MW MN»PI IYNYN TN

NN YV DPVYAN D22379NN YIVINY TIVY DIHYWIT JIIRY INRN I NIYIV NNR NTHY
25NWNY NAX RIN NIIPYN IMIRA NPAAY DIWH NAX RY RIN ,HRIVIA ININ-DXN NINNIPRN
NN PNYR HY WIINI MMPN 1131 DHOWIT TR HY INYAIN ,NTRY MR A YY Swnd .na
ANRN PN NRND PR YV IMNNANA NR YINY INAX RY (P YN NNV NNPWY 29I)
R9YY 1 IRIN ,NDNN DN PRI NP MTTA PORPID 199NN IPDY TR MY MTIAN

) (TY-7P177) DPDI919YPD DINOR NN KV TP INT TIRY LQONNN DOV IR P ,NYIaN

.(Dufour-Dror, in press

,0792 911 NTRY,HHI3 HRIWA DHWITP IR HW INININIY MY % NIV 1V NTAYN
MR 29 YY PPN MAPY ,NNI0NAD RY NYAIN 11D DI INMNNI 4PN 1710190 11N
77,7980 PIYR 92 NDIIN 1217 TYR MOV DYV TNIR XY DY TIRND IDITIN MNON NTNY
IRNVNL ,MOMYY DR HV INY DM DMWY H9I3) DIPHNI MOV NIID NR NHYN
STITTN AR ,09Y PIW YN NINY MINITH NNIRD MDD TN IRXIND (DMNORY

28N POR DIPNA DYV IR NVHYI NTNY NINYAY




NIV 7N MMwA T Y 0Y7en X Y nwo (31 'on nann

M9 ;Y1 10 NWYAN PN 1 DTV MINII MIPV HY MIYWI MITAYN NVY TP
DYV TR NWYA NP 19°09 TNPN MPN MYNT D27 021N D020 NHYA INYH
MaMY NPNINY DINTPNN DIYINR NN NIPAY 9127 PN 1INIPYAY PNV YN NINVA

.1 25201V NMIYPNN MPHND 1NNV PIIAY MNHYY TVR MMY1 HPN NN Y1900
NVHYVWI IR YN NPVIANY LINT TIRY 1931 17INYA DN DINR NN MY NYIN
5wNnY NNNYN 21520 MMV NY2INY NNYN M .ANNYN MNITHNL NN NOYR 1 H»
MY o (MY»Y IRINRD) H”HPY DI PN NNNY NINR ,NIP2 MIANN NNPN MYRNRA
.DONM Yaon

Photo: JMDD

NIX 7¥ NNYIM DN [NmMa 7Y f2un 2702 1w '1n nim 7y 975 van :32 ‘on nainn
752 .N21d10 7¥ NITIAyan ARXIND 19V NN YNyA .01ny'? nw'7on Nipn - otvne
.0™MYY7I9 DN 0'RYI MINYA 71IT'A0 N1 110
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5905 ' DN (OPDIN MIX2) D'NLVEN NN A NNVN - 4.1.4

DINNXN PR YV REY 519,55 0TIp ,N1NY TR YAV W DNA NIMPNA YV NINYTYN ITO
VHYNNY 1N 4.1.2 PO NYXINY NNWIN 9 HY 199 .01V DINVYI DMRND DMIVNIaN
1 919709 DINNRN NNANY IRTI 12 DITIN N2 ND NINIAN .0IPVN NR 1979 MMpn YR
790 5 MIRYI PV HNI MTI :DHNIN MTI DR INYRIDI WRIA PIXRY W ,07V99 DINNY
MTH2 19 119,070 NN TWIYY DN 095N YN PIIy 21520 ,0719919 DT DINNY
277 DI MZIN NNNYA .D7IVNA DN WYY IRRNI (NTINY 10 MMIRY 13) 1Y Y
D090 ,07MPRN DN NP2AY 12PN NVIR HNI MTY HY YT NHNHNIN NVIVN VI
(33701 NNNN) MTIN 1120 YV NN 17Y2 DN DONP DIYY HMIN M HY DYTIN
DYYN1 MT 0993 19181 (D'Antonio & Meyerson, 2002) NPIAR DT HWNY NI I NYAIN
Blondel & Aaronson, ) N2°NN DN AR DIV DNY W TIRN Y17 122 HY NOI MM
[(1999; Quézel & Médail, 2003

NR TRYNY MR YAV W DNA 917N N HY IR ,MMPNN YV NINSYTYN 9T0 WRIL 1D HY
SN Py 07p DN DMINAN DINVYA NRY DYNMIRYD DN ,MNNYN

DNVYY 1IN DTN NVYA YT NR D3 PAYNL NNpY v Ya0Y © DA MMPHRN NN
TNINY 190N NR YRV 7YY AN HP ,TTIAN NYON JOP TY'N NVY DR :DMINR "D»Yav”
:DY21IPN DYYIVN DNVYH D'PT1 DINY 192N 101 TNIRY HI19°00 MHYN MIRXIN MINR 1pYH
93 oTP YI19°0N NR PIYY 7P 9rTY 1HNYNI 1YW NP D190 HY VIMY DR HVNH
N7INYN NOWI INRN DITNPN DINVY NOPIN NNNVA INRN PN MY NI 1INl
STIRD DRNDIND

fL:i":ll..
IV
P oto:J N e
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7'Ynn X LLVINNA WK (01X NI7IN) NVAX 7N NITAA A7N7ND ALY YW a2 LIS 33 'on nann
.ninxYy

nmxnaT—4.2

ITNNY ,072RAD DN DIV HY NPVYN MY MY NIXPA NHBRIN AT PIS NN
MYXNN NY TITYR-DOWIT PR TNIRY DMWY DR 711 ,NTIaYn THNNa Drn»yad
:RWII NYPTN DW»H VY ,92PY DIONDIND AN MIANINT ]TY MTYIN

m2%INN Mk NPNYND NV D1pPNA N1AYN NV — 4.2.1

1Y WY AT 12IY2 .MYINN MR NYNYNI NVIY NYWIYHL PARNY NONYNN NNVRIN NYXIN
:TT2IY 790N

9NN MIRA 1IN 19IRT NWHIA NHNYNI NOOY R
I 51902 Y Nnny LNt a5wa ,mno PR A

NTINNA ,TITYOR 127251 NVIW YLD NINVY TIYa ,N5NHNI MYV DIDIIN NI MYIN .3
.1915N5 NVXW YV DIV HVY TIRN DININN 9D NRYWI ,NI2 MHIND

119520109 1NN NV MDY DINY 112N DN TR NP DMIVNIAN DNNN 17 PN T
YRR RENIN 1PN VIYPY DnvI>Na

NN 1991 ,N0V M9 YV MNWYRIN MRRIND NNR 11N YPIP 1PN MNIPW oY |

J

Yelenik et al. 2004 n®7) (N-fixers) YpIpa 1pan DOYIPN DINNXRD NI

INRY DN DMK YV DN NPN DPIVE DINNY TA1 D190 NPYRIN NPYYIN NNR )
NAYNN YT NPYADN NIR DMIWHIHN DIINN NIDN ,IMHYI .NVYN 21910 DYVIN NION
DY1NN YV NI0NN INRY DNAVN DYMY DMR DPYMPH D2I'N2 D7IVNON DIINN HY
{D'Antonio & Meyerson 2002 NR7) D7IWNON

1YW NPDIYIIR NR “PONNY” MIVARN NR ,NVYA MY MYXNRA ,1INAY :DYNIN
NPRY NAX VR NMIPN 1PN ,N1AYN VY HY DVI9 DY NY T HY MHIND ITRA nYNYNI
.DIPNA NYNHYNI NVIY NPDIYIIR DY MINNNY 921 YPIPA 1PINN 29T NR VIYPY HION
NT 0N PN .AYIAN HY MPYN NTM NPVYNN DTN NR 1INV 1TVARY NOYW NI
DIPPY YV TYX HH1D YRIND HI90M MDA D190 WITT RHW 122 PN nnnh 9

D901 MNIPNI N122510 NV NYNY NPV DIPN P77 LR NN DR .NNVDIDIPRN
0297 285NN TY "D'nnn” DIMovwa o
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NN X Q1M 0D'WI0] D'YY ' NN DM - 4.2.2

L0192 NMIYIR 0 DOXY HY DOV N2 NWIYAN NYAY NONYNN NIV NYRNN
MPIYN NPRNY RIN NYRD DND NPIIRS GMWND IR 91901 MO 198% 0NN NIITIR
DYV 1YY T HY DNV TVR DIXY NOR (MATNIN NINIAN 200 ITNHM 1T DNWIYaY
17722 D27 MM THRY (MR MIINR NYMIPNR MNMYI T YY D) 19INI)

NYNN T PN NN NIRA MMIPYN ANINA NHINVY DNMORD DN YWY NNV PIYY :aYNnn
02 WINY ,27NY YNIR GRY TTIVD ¥ 7292 IMIpND N7NNXD YN NN DYAI5N DN HY
VR TIYI MVIYOR NOR RIT MI2Y ,I0 1DIN INN 2507 ,DIRR 9P I8N PIOR 130 DINY
DINVY TIN YR DV TORI DI YN TN DONVIY DTN DINYN 210 DR ONnS D9’
DTN DY1NN NYWHYHL N2 YDYDAN 19V IRI TN NVWYNY .ANN NIRL DIMING DIANN
A(Grove 1989 NX7) DMNON DN NYNY NY2IN 1IN NIVNRM INRN

DYANY ,HINTI,PINI ,DX1IN DINNX 1N D PTIND D'PINY NNIT 2D IRIN T RONT
DINNXD 7N HY NNYI IV DXRM YAV MY 12200 MPRY TIVNN NI DINOVNN
DPNORA DTN

021N D'NUK/Q DMIY19 D'NAY X112 1pNnN Jwnn "% nsonn - 4.3
SXPM D'NINODY

27N %Y MIRAN DNIWA TPNRNNY PYNMIN DN DN IR 790N MTIP 19D
;7RIV2 DIMINSY DINN DNOVWA DT DNNE NYWYH 9271 07PN 28N YT NR DTPY R
;0709990 DN TA DN DIV W17 DTPY .2

5 WIT WY NN HRIWIA DMWHIO DINNX 2N KWL VAN IXIR YT RN MY )
T N"T72 NNINY DIV DM0NIAY 0N .DMNY D7ANIN 17N NP2 DIAINIRMIN DV
5 WH9 NNX 53 SV MIYIT'N MYV 10N ,N127Y YTND RN LIRS MDY IRTI
MNVDDIPRA 1273710

,DIMNXD DY NINGMTY 70 TIYY 192 1N ,YTNN TIRNL IONN? TWR DIMY DRNNA T
NVRT MAMTYA HHVH W DN ,DNMVY NNNDN 17N 1700 M

DY219°0 13909 PTIND PINI DYAIRAD DN ITID? D190 NM7NVIVOR VY NN Y .n
PT ANY 92X RY T Y3 DML DINIDY0N YININDY 1A D190 19D 190 DAYWNN
.0mnna

DN T D190 NYYY 112 MNVDIDIPRA DIPPYW YV RWIIL ITPNN? TWR DAIPNN DIVIIT )
D»0Y MmN HY MIIN N ,DYMPN TNNYX MY 1NN Y9197 ,01wn 25 .0MYNa
DYNIRNND “DYNIN” DIMNY NNWI 1TINY W 19 HY .0MIW9 DN TH 09190 NNl
M NTRA Ky a2 YV MO HIH
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v 197 .01%N DI N2 DMIVNI0 DN HY MVYANNN axp 'Y DM D1oN N 2Yva g
MLVYANIN axp NR NN3Y NN %Y ,Nova mMTTNY PNR MYRN R0 Y ,NIpa Py
DMWY DN YW anna

napon .5

DTV DANND DINMOVVYN YD .IPNTIPI NIR DMIWHIAN DINNXD NYYA I ANRIN W NTIAY
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