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avalsasu Semaifuinuiuluduiisiudluldaseauelsansy drudnuiusefuassyin 73
nsddundulduseau Taun dawiuau WM. drumondii A.Braun) waginwiuas (M. mutica
Mett.) 21nE88 198 NWINTATIUTINANUAEAIA 9 geldnuunssruiluunauinsssuni vie
fufivialy wogldwudinuduslin M. quadrifolia L. iae dlevifiwiisdudeuugnlunsenis
UM 35x45x15 wufians Usngiinwiuiednaulinsasydule aruenadu sy
fiuiily dvinanwagiminuis Usngiinuwiudsuulugean wituiiluwasimiinan-
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fufuinuinadudadiusineg Wiladuiusiumindu 5 du Ysingindnwiuluduaiunse
Wsadulalealussey 1.5 woundusudy wdandudnuivasiivwaliumsiesaini way
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fFuuudduiluaed Marsileaceae Feftelursddnlngiulufidwhadaiug vie
fitunay fitsaunssilafianunsanuudlda vdetuluiiiifddrszsnaniudanniilu
fremiied Smidefiddudosmuiniundeiimniisiudndes sininaude ludumss
adufuduasauaniiduvuvesddu unnuusmiugenlu luseusiiuse Eames  (1936)
aguinlunsdiliividu 4 ana lnenthanailuneada dufinulutiagduiifies 3 anadsd
anwazuaNAeiY laun
- ana Pilularia L. faun@n 6 viia nsgaeimlunivglsy vivewin waziaunileves
Wilkovn wazooanside dduidnuasduuisuameuvan wiululdusngdeau
-@na  Regnellidium  Lindman FaflaurTnifies 1 aflawiniy e Regnellidium
diphyllum Lindrman @sfiaurifialuusda dnvaeddyieluges 2 lu
- ana Marsilea  Lifluanaiflugflanvessdil Saundnuszanm 45 wdia (Johnson,
1986) iflugesiivate 4 Tu 1uanafinuldnnnivinlan daominuazosainside dan
wannvanevesiivanatinn vluanadiiniuunndisfisninu Ui nsfesfuasnsinues
duveneiug viseaUslsnniy
Gupta (1962) sgyimuitvana Marsilea L. Tudu 3 vila loun M. coromandelica
Burm. f., M. quadrifolia L. wag M. sinensis Hand.-Mzt. luduiie 9 wila lawn M.
aegyptiaca Willd., M. brachycarpa A. Br., M. brachypus A. Br., M. condensate Baker, M.
coromandelica Burm.f., M. gracitenta A. Br., M. minuta L., M. Rajasthanensis Gupta,
way M. quadrifolia wazwuluwain 1 wila lawn M. brachycarpa A. Br.
Johnson (1986) Anwnfaeeuiarasiana Marsilea 31NwNER19e Useanas 4,000
o wagfinag1afivananurawae uiuuvesiivdiuau 40 Uszuing dhnnlanuazfny
Snunirdnwuy 3UT9 dnagnisluvdonionia dusulaslulen uarlfudsiivluanaid
dnfnwntu 3 ny (section) lau
- vy Marsilea finlunguildisniifeunsUdos wainfivenifndite dldwiuin
visoenailidies 1-2 Tu avslsmsvdneguurulufishumismieg iy desiuauslsansy
azunnuruandelifly avelsafufiduusing srununqusvaes 9-17. Aelunguidléud
Marsilea quadrifolia L., Marsilea minuta L.
- nyf Clemys ifinfivdes avslsmduiiauuinly 1-25 §u Auadelsaisy
lunnuaus frlungudl Tundsauelsaduil a-14 nquiades Wy Marsilea deflexa A.
Braun, Marsilea polycarpa Hooker & Greville., Marsilea crotophora D.M. Johnson.
-1y Nodorhizae  Tuwilsaelsesuil 10-23 nqudvades 1u Marsilea
ancylopoda A. Braun, Marsilea oligospora Gooddding.
M. scalaripes D.M. Johnson Juiitluanainuiu fistelne D.M. Johnson lu¥

1988 9neeEgeiAuaINsgiAniY vesuade Tl 1941 Fuiulae Comer Fesinagnatiilu
Megneilalanysal ogil British Museum Useineagangy (Johnson, 1988)
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avalsasuluunnuuus Wuisndnisdndrunneduldvseeu Feldnunissmune (@swg
LagAy, 2552)

N
wm%wwmms@”/snwﬁ' Anr

3 %
199UNae1524A1 o

NSNS



nmsdnslugiiniaiieg wuinwiuuarurnldfegnaisdu 110 fogs 91
Snwarluanunsousnlfifies 2 vie Wi douduluify wesfnuduvdedndul anwnsassy
yinandnuay avolsnsuluaninsssue 1wy dnudu lumussiius lusuatuln
$1noAsys Taviaunssiwdan (ida N14.49342 E102.28408) dsadavslsmivsule iy
naulnajitenly (3U7 3) wislunueshidminngauyd suneles suainedlss (@i
N13.96774 £99.50401) dwsuinuivlutunuifissuiaien Tunesidremdlusuatia
Hoa Suneuwh Serfaueswun @ifa N 17.55125 E 104.07374) (Uil 4) Feflavelsasun
aushiiilu (5U7 5) dawsegreilifinmsaiisalelsasu desun@nwfiududiSou
nAaeveInguideTuiy dinddeiauiniserinuiiiy Usingidnuiuvainuisisainsale
Tsa$ 16 wiilorugasemmaiian (Fousuieau - unsiaw) dnuiufiaisavelsansy 4
$1uruantu wanisdranazasadeusianuinuiuiiannsadususield 48 Fregas
fwdulusiu 1 fhegns wagdlianmsaszyvdald Wesanlifinsasavelsamiudiuau 61
fregn9 (1319 1) Bedreger 61 dregrenainuivlutuiiduluiliadsadelsasy was
fnuwduiiasundasiuudy Salinunsndvunarsluiiamnsaaiisavelsanivias Fanns

guduagsodldinalinizvnisening1siueie

[ '
v a

ANNRAUANURN LI UM BRNAUY TaNNUTULAEIUITI9NIe U112 SIUDIAUIT?

a

vdafufefuiuds vieudasiiviivgnudaniuifedn daududimuluiiuiuds fhaziivun
An deludu vinlidungy uenanifmuidinsugndnuiuiion1sén Tunaesiinszuatiilua
laiuss Tudminuasusy Faaenandastufegreiitundmieduinlusan dudnwiulusu
wuluumdsimunelug dilva udinuiudn 61 segreiilidsamnsaseysialdtu wluanin
Tamdsing q Wudetulnwiundeinaud

3. ¥2nervesivanainuiy nsedsudnuiuvdadie iedgnuazdnuinig
Wiaiule tnenisdnfiaueniUseanm 45 wuRwns vinas 20 von lamdssuiuluiasy
dwinusis uanenafudndesluudazaia dnududithunugnisiuiulu 5-9 Tu wde 7 1
soaaauilann dnwiuvy fnudu wazdnuiulusiu feiisuauluede 6.2, 5.8 way 4.6 audsu
iwinanndsvesseniiinunugn iWulvluuumiadisrtufusiuauly Aednuiune feuads
vosthuiinangean Ao 6.61 (dwinanagszning 5.62-7.82 n¥u) sesadlulaun Knuiuy
fnwiulusiu uaginuiu Tnedidiade ﬁmﬁfﬂamﬁ?wqmﬁzqaqﬂLLaﬂﬂumﬁNﬁ 1

deritvurazviinluugnlunssuzauin 35x45x15 louRiluns UST9RY % druveq
Agensznns Tdthaudia nszansay 1 sen wiaay 20 n3zn1e $nwnsedudilidy dufv
fruduusazeiin 2 nen1e 0 14 Yu $1uamn 9 ads (18 Sand) draduoon thiegslin
A7 Sunuus S1uaulu ity dntinan wesdilleud 50 esmieaidea umm 3 Ju
Suiiniutinusis nawandlusuil 6

fruwtuusazainfimasiyiuln arwen ddnan s1uulu wesiuiily Wutum
srevnaiiuty ndsanBunismaaes 52 Yu dnwdu dnuduluiy wesdnududwevd Snns
a¥19avelsnfu (Feununisiud) widmiuinwivluasmundasuneass 106 Ju (uiieu

[y

WWIEY) LRewRaravNiseazldunnall

N
wm%wwmms@”/snwﬁ' Anr

3 %
199UNae1524A1 o

NSNS



Auenaiy nsasyivlnvesinuiuynedadienusiisumusssznan ity
wazfinmenlndifesiu sndiuinuivlusiuiiszes 66 Juvdnsumaass faue1asun
.flesangeangninane uandanntufinafintu-anasadrednuivluau dudnuiuuae
fnudunadidnuarnsiadyedetu (3U 6) Weduganisvanes dnuwiufiugudianiue
g9an sodaanlana Anwiue fnwiu wazinwinludu Tnedinnueisindu 229.5, 118.5,
171.5 uay 146.5 wuiluns wioddnsmaifisturesaueniifiu 1.5, 1.20, 1.05 way
0.85 LuALATADIU

U mitinen ﬁmﬁfﬂamaqsﬁ’mrjunﬂ%ﬁmLﬁuﬁuaéﬂaﬁaLﬁaﬂ ﬁﬂLLduiumuﬁﬁﬂﬁﬁﬂamgaqm
Tuynszoznainismaass sesadlulsnn fauiue dnudu wasdnuwiulusiu (57 6) Taeidle
?Tufj@mimam (120 $u) T ninanideamify 748.25, 226.65, 212.91 way 136.71 n3u
puddy viedidnainsiuresiminandoudifudusuduganisaaeasiniu 6.18, 1.83,
1.76 uag 1.12 n3ufadu Aua1ey

dhwinuds Wnalufismafendu Aednuiuluwy viednuiuduzud Sindnuse
san sesasluldun dnudu fauduluiy uaginuiuie (3Ufl 6) Tneiilodugnnismaaes i

q

e

€

lnuraRasyiniu 183.8795, 35.8000, 26.7501 uay 25.6464 nSunuasiu TnefiAaae

=0

ot

Y

Jrudnan 100 N3Y wleauwraaglaunilnuAyindu 20.7748, 18.4687, 15.2956 way
13.1735 ASUAIUAIAU

Puuly Pwnuluvesinuiuvsedindud fTuiugen lagiuuinndi 1000 luidle 80
FUNFUTUNITNAABDI MIDVULNLAINULIANYY 189.5 WURLUAT LANSIINNHUINUILIUARAT
Wesnanineniaseudn vilvluwisniy widsasdidruiuasge sesaslulaun dnuiuas
AnwIuiuevd wazdnuiuluau (5U7 6) leeddwuluideduganisnaasaviniu 472, 216,
442 wag 254 Tu muainu

ﬂy d' L% 1 o r-:l' L% 1 L} 1 LY} = ¥ ‘igl" d' a

Aunlu dnwIunusund fnwiuld wasinwIuluy duulduvesnuntululufianig
Wwerfudnwuly Weduganisnaaes Anwiudugvediuiluasan sesaanlawn dnwiuly
Fu ANWIN waginwIL Inednunluwinnu 5258.99, 1554.47, 1470.79 way 819.16 A1514

a o U ‘:llzu 1 r-:l‘g d‘ 6 r-:ll a o r-ﬂl U 1 = -'-NI

WURIAT ANUAINU NISARNLIUTNUNTUAN YeueNtudIuIuNn a9 nEnwIudvunbui
wiaavlafuidannindnuiueiindu waglutdliwlaisinann dnuiuiiluseunazlufiuis
1IN LR e e unuIuIuly

o | o aa o a a o ' oA a A& o a v

pnwiuludu Jaunidalulne ey deldnusteanuiniesda i duivissowss
WotSpuiisunisiasgiaule AuelussezusnlndiAesiuinuIunuene e dnwiuludu
fifagivianeiliauliiiady vielintuwdndes wazainiidnuwiudn 3 wia wazli
wAlHRgINUl LN MINaR UENLAT IUILIULAE UL VUSARNLIUMAZENWIUA LT
wagAnwIuILINISRIYEULlS Unilnan UIntnuiis kaziuinly uinniniednaessidn  wans
Milanuatusalunisurstusunedules Janudnuiuduivisiszuinialy Tununag

ANHTUES aunsanuuadlan wasidugndabiduiyiiviewsawiiania dmsudnuiuiueme

D.

1%
=]

& A v oa A4 Ao a = a Y} a a Y& 1A a
Juieyvinsdu visdidalunivosansids ndnwauznisiasyiuls uanslimauiiivsind
asalsudtaziasaiulalaatulssvalng wazaunsansydulalannindnuwiuludu

N
wm%wwmms@”/snwﬁ' Anr

SN IlsAn o N
NSNS



wazfnuivasiinsasaivimmings dwihuse s1ualu wesiuily Inddesiuinuiuly
Junnnindnaessuiin

4. anusnansaluntsudsdurasinuiulneduinududiety kanisfnwinisnszane
Frvesfnuiuludssinalne Anudnuiulufuiianansassyldiud Wearafon uagnis
Wiiulnvesinuiuiasin (mMaveaesd 1) wanddiiudaauin dnwiuniednaud Ju
Fuiivisrurnildlundeuarunsaniglédngn dnudulufusinngatgiuln mnuen
ihaiinan dndnuis Sty uasiiuiilu dhan TndiAsstuinuiune Faduliuseduann
poalnsay Judendniivrwazdnuiuluiuduimununisfinmauauisalunisugaduyes
fnudulnefudinuiusineiy Wetheeadnuiuluiu waginuiuig Aflarmenawing fusvgnlu
N3EANIULNN 35xA5x15 LURIINT TUTIRY % EIUVBIAINGINTZANS Tdhawdu nsvanas
2 wiia Wnefisriugensau 5 ven fMedsunudl dndruinuiuluiy © druduluse wihdu 5.0,
a:1, 3:2, 2:3, 1:4 uag 0:5 Sufinansnaaewdasunsnaaedld 2, 4, 6 uaz 8 dUai Tnet
fnuduusazaundnsiuoen dlvusnvia dadimiinan fanuen Swalu wasdwidnuie
vesinuiunsazeile dndiuas 3 91 FuiaALadsseRuvesinuIuaeiln thnaduandly
gﬂﬁ 7 L.Lazﬂ'wLa’ﬁlaﬂWiLﬁ]%iy,maﬂﬁﬂLLduaawﬁmﬁUQﬂTué’mdauﬁm6] Tugﬂﬁ 8(MS = M.
scalaripes AnwAulusiu - @AY MM = M. muricata 8w - dulse)

ANE1RAsvei NI awlafintunusseraniviy dewssuiieuly
usiazdadiuud nuininuiuluuiiugnsuiudnuiuas 4 fu fldedemnuendugean 175
wuing sesasldloun dnudune Avgnludadau 3:2 (m2) wagdnuivlusiuivgnludadoy
2:3 fianugiadesioduiiiu 1715 uay 162.7 wufiuns auddu deiFeuanuenives
Fnuiuisaewilalunsazdnauuds wuinilevgnuiinifien mainuinlutunasfnwiuaed
anugadelndidseiu Tnsrausndinuiuasdianunmnnidnuiulusiu Weugnsuiuly
dndu 2:3 dnwinsiianueniademnnidnuiuluiiunnszey snudessey 8 dUnvings
Funsnaass waziilethaauenvemndndluszeznanfetuiade Usngimuen
wavvesinuIulusfumnnnddnuiuiadnden (5U7 84) wienanlédn anuaunsaluns
wdeumsaSyduladumnuemeesinuiuiaeseialndiestuann Tnednuiuluiuiinang
wnnINaNYey

Srunuludesiu Weugnuiaidendiu @adwu 50 wag 0:5) THuuluadesoduiios
nindlevgnswiuasauie Inefiszoy 6 dUnwivdsugn dadru 1:4 dnuduluguisunly
gean 47 Tusiodu sesasluldundnuimnsivgnludadou 3:2 Taefidnwnvluads 41 Tu dudu
2ivgnludndiu 4:1 wag 3:2 fursramsaiaisuluinnnindnuivluiu udidedadou
vasinuiuluiuanas fsuautesniidnuiuie Sruvlumdededuvesdnuinlusiu fu
mnndrinuinsededauyndisnisnaass (Uil 78) Wethdwavlusesuvemndndiuly
e AR EOE T TRDE 1 wudninuIuluiuiiduuludesiugandadnud waamnseeenisasey
(U7 8B)

Nuitluses fruiulusiuslougnlaelsifigudssnsin viodguisinswiadouties

Y
o |

A1 @ndu 5:0, 41 way 3:2) AWUNUADANLBYNINTLNLLINN Wadndiuvassnwiuludiu
I dy Al 1 4 o I LY [ 1w 1 v 1 U ddy ~
ananlu 2:3 wag 1:4 Nuilluseduvesdnuiuludunduaandidnuiule dnudulududnunly

N
wm%wwmms@”/snwﬁ' Anr

SN IlsAn o N
NSNS



gegalloUgnludadiu 2:3 Wiy 578.53 ms1uaudlung Lile 6 davindusunisnaaes

Y
v

frudnsuansuulndeuty waeiifuilugeanidlevgnludadau 4:1 whity 5515 asng
wuAns (3U7 70) WenlFeuifisulasnsihdnadsvemndadiuluusazduam Usingin
fnuuisaessdindialndifssiumn udinuiuasiidngsnindnties (U 8C)
Furuskvussony fnwinludulidiuruwausdeduasnindnuiuisluyndadiu
(507 7D) dnuwinlusiuisrununvusiesugsgailoUgnludadiu 1:4  Tnefidrmauuaus 10
wrus uasdunltufindy wasidleSoudisuaiedsvesinuiuuiasinlaelisdsddadon
Unngidniduluifuaunsownnuuslisnnidnudvasediedaou (U7 8D)
umuﬂamamumammnu%uu dleugnlnglaifiguisinesiia (5:0) viapdiguisdusing
yiadruantennit (4:1 wag 3:2) Suwiinansosutesnininuiuig uasdiwiinansiosiugs
nnwimnaiiedsiuuduiiosnitdnuiuig (2:3 uay 1:4) (3Ul 76) dnudulusuiiinin
\ndvsofugIaavdaiuniImaans 6 dUnv levgnludadiu 1:4 wirfu 32.3 n¥u diu
fruiusddmiinangeandovgnludndiu 4:1 wihiu 28.3 n¥u WawFeuisuiminanves
fiwiaaesvin Mnyndndiu usingimimdnasdnuiluiuganidnuiuiadnides wifnudu
NﬁLLuﬂﬁm:fWﬁfﬂmLﬂwﬁuLLavmﬂd’]ﬁﬂLLdﬂuﬁu waaUgnuInndY 6 dUam ('iﬂﬁ 8E)
thwinufastadu lmwawummﬂwmuﬂammamu (ﬁm 7F uaw 8F) umumaaamamu
yasiinuiulusiufivgnsandudinuiuag i mumuﬂmamummu Soshuuinwiuiaiuiy Tag
mmnﬂwuwﬂgﬂimlmmﬂmma (5:0) fnimiinsesiusan wagdnuiuluiu 1 fuflugn
s'wﬁ’uﬁmtquﬁﬁmﬁﬂLLﬁaLaﬁadaﬁugaqﬂ athslsfinuiflethiminuiuadevemndadiu
alaalVelaV U’i’]ﬂg’iﬁj’mﬁlﬂLLﬁQLQ?ﬂIEJGi@{;quU@QB‘:IJﬂLLjuiUﬁuﬁﬁ’lﬁjﬂﬂ’jﬂﬂTﬂLL’ju’N wiilile 6 dUami
g dnuduluduiidmdnadesoduanas Fseradeamnanluvesdnuiuluduiin vy
Sruilusaziiuiluanas tninanuazuielsanasie
Lﬁ@ﬁ’]ﬁ’]ﬁ?ﬂﬁlﬂLLﬁQIUV!ﬂgﬂﬁ’JuﬁUQﬂﬁﬂLLjuﬁgﬂﬁ@Q%ﬁﬂfﬁuﬁu uNANRAY iy
Faauiluszezinan 1-6 danivduiunisvaaes dnwiulusfuiiviniedssefugsnii
fnuiuns widessernanfufuinuiusannsanigdulaldfind Sdwdnuisiodugen
wan9ItusTere Inwanstinualinnssglauinnindnuwiulusiu
5. msanwdnenmninduivitvvasinudusnsduy Tasld35nsUseifiunnuidss
93 Pheloung et al. (1999) (wun 1 -3) meudanilaglideyaiiliannsdaunnuaznaaey
iy e nan1edadlanidvesinuiuyindneg den1saiaesiuseulussiudng U5y
Tdnudulufuinadufaninadgdviadudenlussudndgegn dnuiursiinaduds

Y

nssaulavesdussuliesudnYnsons 0.05 waz 0.1 ndulndAesdudnuiuludunsns
Weniu drulniiukazinuIuauansaduginisiasynuseulussiudndlnalAssiu 19ms)
et wagannddnuauludiu (U 9) wassiupzwuunadudvity dnwiuoy waednwivdld
AZLUUYINAU 23 thag 19 MUaInU (113199 3)
nezluuadssmsiluisivvesdniiuulasinwiuag uanddiiui Aensaes
a a a a 3 v A a a
yindaudgaiasiluiviivludseinalne arusansgiivlalalunnniavesdsemalng
msthunUgniduliivsgiu sessyidlilviimmantingresnduraaisssuwf vsesengnieuen

fionasianmunnzauiunsiasyvosiensdesriails lnsanizdnwiuvundiulugnuesy

N
wm%wwmms@”/snwﬁ' Anr

3 %
199UNae1524A1 o

NSNS



Yuatuilugndndnwiudn 3 wia mnwsaiuladunguazaiunsounsuganalanninfne iy
8n 3 alla waziivdue Nlanugennile lnewnziiynssanldusslevluivomsvesing
WU Annzian nsedu WWudu

dyunan1snaaauazALugn

Useinelve fidnudwiies 2 9da Mlufivriesdu viesgluniuiunsnszany fe
KnuwIunsernaut M. crenata C.Presl) wnwiuludiu (M. scalaripes D.M. Johnson) &3u
Anuaussduaesein Alnsdndwndulduseau Taun dnuiueu (M. drumondii A.Braun)
WazRNWIUN (M. mutica Mett.) S3linunnsszunlulnaadnsssueid wienunily uaz
WURNLAWYTA M. quadrifolia L. @y

NISLNTIZUIAVDINNLIUNIADIT AR DINTIdaUNITATNAUDLIANSU WA 1AW
anwaglunui-iunng wseleawia aruisassylanui wininnuluuie Wes-la desi

Y s Y ' = a1y s A o
aTvdeuNTasNavslsnsl mszdnuiuludu Slunliadsavslsasuiidnwaziduisaiu
Anway nsanunsassyindudnwiuludulaiies 1 wis dnwiu 48 wis uwsldanansaszyladn
= o= 2w ' o a1y s ° a 2 vaa
89 61 unas Feenaludnuiuludunliasiadelsasy  arsvinisiigadlagldiznig
walulag@innseavluanasdely nsvgndnwivlufiuaisseTaazidaluiladasis
auelsmsuoanly wszanansasadulalanniiluiasisauslsaisy

Anuiuluduiimaasyivlavesinuinludu Wemeuiuinuiuvlinauignluaniey
Wiy dnsesgivlaladindiiedy wasddngsssusd ddnvazuaznisiasyaule
IndvAssiuinuinag Wethuidgnsiudu dnuduluduanunsansaydulalaanitlugisn
99n15U9TU uaduualdnabinsydulesiniidaliuaiiessezaiuiudu wasinwauly
fudaldnvauznsasgauladleugniiuiulusianedny

Anuiud1sduansrda Aednuiuvunazdnuiule Slenmaduisivls uadnuiugud

= -'-NI [ o A v 1 ISy % a a P & ° 14
AN sNazduTsirunnIdnwIwg nsianwaziuluena wigdulalufinnuaiusila

= gj a < 4 [ = 1Y o IQy 14 a a
n1sUgnitensassyialulduseau Wielddesnisaisiiiane ldfseanluliasedulaly
535UVIR T Eiensaesinanunsansyivlalaatunnaiavesusewmelng

nsvnasululguselevd

ao & A oYy Y] oA X a a a [

NuAdplanunsadudulainUsswalneiinuiuinuduniusssus@iies 2 via laun
KnuwIunsernaul M. crenata C. Presl) wazinuauludu (M. scalaripes D.M.Johnson)
liwuwila M. quadrifolia L. wagiinwiuensdu 2 vl nugniluldiusedv laun dnwinou
(M.drummondiii A. Braun) kagfiniiuis (M. mutica Mett.)

duasulivgninuinlududuliivszau issdidnvaratsnuwaziulszniule
A v & %4 a 1Y [ o w PN d' Id PN [ 3
\enseusnuiuviosiu uidessyisresmdntunudsuldiduluiiliassadelsansy

nsUaninuiusneiiu desianewdislifenis livdeslviiviungaesnuaSauwdely
fufivdue wsilemaduivivludwindeuvedlngls

N
wm%wwmms@”/snwﬁ' Anr

3 %
199UNae1524A1 o

NSNS



LONE5D19D4

A3NT Teaudns Spywun assnive dnRnn vessa way 95yan ’f]uzjm. 2552, NISUIITUVD
fnudulnefudnuiuiediu. nsUssgndninisendnurfivusiand adsil o 24-26
WerANew 2552 Tsausuatd wnsug enewiies JwinguaTvsil.

Fujii Y. 1994. Screening of allelopathic candidates by new specific discrimination,
assessment methods for allelopathy, and the inhibition of L-DOPA as the
allelopathic substance from the most promising velvet bean (Mucuna
pruriens). Bull. Nat. Inst. Agro-Environ. Sci. 10, 115-218 ( in Japanese with
English abstract)

Gupta, K.M.. 1962. Botanical Monograph No.2 Marsilea. Council of Scientific & Industrial
Research, New Delhi. 113p.

Holm, L., J.V Pancho, J.P. Herberger and D.L. Plucknett. 1979. A Geographical Atlas of
World Weeds. John Wiley & Sons. 391 pp

Johnson. D.M. 1986. Systematics of the New World Species of Marsilea (Marsileaceae).
Systematic Botany Monographs vol.11. The American Society of Plant
Taxonomists. USA.87p.

Johnson. D.M. 1988. Marsilea scalaripes, A New Member of Marsilea section Clemys
from the Asian Tropics. American Fern Journal 78(2): 68-71.

Pheloung, P. C., P. A. Williams and S. R. Halloy. 1999. A weed risk assessment model
for use as a biosecurity tool evaluating plant introductions. Journal of
Environmental Management (1999) 57, 239-251

Waterhouse, D. F. 1993. The major invertebrate pests and weeds of agriculture in
Southeast Asia. The Australian Centre for International Agricultural Research,

Canberra. 141 pp. cited by http://www.hear.org/Pier/species/

marsilea_minuta.htm (2006)

s ulseAn lodds inisuiimunmsering 5
NSNS




AMANUIN

anmild Snwaurlu auslspnsy

NNLIUYY WSDRNLIUNLLIAY

NNLIU

3 o N 3
WNUNANIINAINTEAN o ’WWW%JWWJWHW?@’W?HI’TW

NSNS ’




TuPRn TuRgnduilonn . .
Tunllas1sadalsansy

Tuaunsaas1savalsansy

JUN 2 Wisuileudnuaglunashs wayliasisadelsanivveadnuinludu

l
[

sUN 3 dnvaradelsarivvesdnuiu WM. crenata  CPresl) inulugunensys

[ [

FINTAUATIIVELN

d' a ¢l v ! £
E‘U‘VI 4 aninAunnudnwIuludy

3 o N 3
WNUNANIINAINTEAN o ’71477’?@%1WWJ%77775’0777711’7W

 midhmanens




UM 5 dnwaradelsasuvesinuiuluiunnuludinesiasnsiy Yminuasnuy

ALY (WWURLRS)
Tussaum

300

250

200

150

100

——=udewd — .

umidnan (n$)

=Tun 800

Tudtu

700

600

500

400

300

200

100

0

38 52

66

94 106 120

106 120

Frundlu

1 It

6 LUSBULTiBUNSRIYRUTavRIRNLIURSEYEn (A1 Umitlngs druiulunas

SUN
Y

Fiudlu (AsaeuRiams)

(% '

AZIRT))

3 o N
1991481952871 o

=
AR T

 midhmanens




200 50
aarnandiu (L udiuins) A Anualusdiu B ﬁ_\m
180 45 =1
40 “
160
35
140 30
120 25
100 20
15
80
10
60 5
40 T T T 1 4]
2w 4w ew 8w 1 2 3 a4
700 - 14
Ui (07771531, ) —_— V5 FTuIULTUYFu /E —=— M5
600 12 D —— M4
/ sesmbes M1
500 10
—_— M3
400 8 ' """""""""""""" ke M2
300 6 . M2
/ L m3
200 | a ; -
/ —=—M1
100 > L H--- ma
o
s ceeBer M5
0 0
2w 4w 6w 8w
35 4.5
PRERETT Y dmtin g —=— M5
4
30
3.5
25
3
20 25
15 2
15
10
1 4
5
a.5
cesmer M5
0] 0
2w 4w 6w 8w 2w Aw 6w 8w

wagwg M = dnwiuludu m = dnwduas
UM 7 nssiulavesinuiuludusazdinuiuialieUgniiuiuludadiusiieg

M5 91nnszansivgninuiulusiusinuiung = 5:0 Md, m1 annszansdiugniinuiuly
FUHNLINN = 4:1

M3, m2 mﬂﬂizmqﬁﬂgﬂﬁﬂLLduIUﬁu:ﬁﬂLLiuN =32 M2, m3 mﬂﬂismaﬁﬂgﬂﬁﬂmﬂu
FUHNLINN = 2:3

M1, ma mﬂﬂszmaﬁﬂgﬂﬁﬂLLduIUﬁu:ﬁﬂLLduaa =1:4 M4, ml mﬂﬂizmqﬁﬂgﬂﬁmrju%
TURNLINN = 4:1

M4, m1 mﬂﬂszmaﬁﬂgﬂﬁﬂLLduIUﬁu:ﬁﬂLLiuaa =d:1 m5 mﬂﬂizawﬁﬂqﬂﬁﬂl,l,'juiuﬁu:
NAWIUN = 0:5

3 o N 3
WNUNANIINAINTEAN o ’71477’?@%1WWJ%77775’0777711’7W

 mihmanees




UM 8

'
1 a

Aadensiasguesnuinlutu (duilu) wagdnuiug (d@uuse) Weugniauiulu

GIGRITRNG!

JUN 9 wavnadadlannSuesdnuiurilaieg senisiasayvewiusauluesiudnylay

9 -
80 |
70
60
50
40
30 |
20 |
10 |

Inhibition (%)
—6— M. crenata Pithe

- W - M. scalaripes

—o— M. drummonnii <

-0 - M. mutica

001 0.05 01

Sandwich method

3 o N
WNUNANIINAINTEAN o

3
wmwwmmmsmsnm?f

NSNS ’




A1519% 1 WALAUMIDEINNIIULASNANITATID

9NN N0 finua nia-N NAA-E WHN NANIINIID
sl Uanewseen W 854832 9882171  wmupwh M. crenata
NFUNNUMIUAT  UNBNTRY mlwmq 13750869 100.47820 oM enata
G0 un
NEYAUYS e edilss 13.9677¢  99.50401  wuewhdnene M. crenata
NYIUY3 UaNanY nueany  14.250402 99.5442783 westhinemns M. crenata
NYIUY3 WUNNIU SNWNY  14.25622  99.76516 UM M. crenata
NYAUYS Uanany 1431233 9952758 wueadma
NYAUYS Uanany 14315346 9951908  wuewhdwms M. crenata
NYAUYS Faensuan  @saade 1433514 99.75663  mupwudnemns
NYAUYS WPNTTIT  @s¥ause 1435335  99.74964 UMM
nyauys iy 1455512 99.74083  mupwAavIg
NYAUYS ey 14.62662  96.76511 w1
NYIUY3 iy 14.626633 99.764543 W10
NYIUY3 Uanaoy Uanaoy WM M. crenata
NYIUY3 Uanaoy Uanaoy WM
NYIUY3 MIUNTZLAT  AT20450 WM
YOULAY e UIUAD 16.57987  102.80693 w11
v o og
ALTUNT WUNFITAU s 13.75193  101.34427 Tsm vey M. crenata
AN LAY
Feil Truwviy Uiy 16.401425 10239835 U4 M. crenata
Wl 0UNDY dah 1843092 98.68103 B4 enata
DUUIAAIULAT
el futneg 1863137 9887926  wndn fviaih
Wl w219 waidu 18.64666  98.52384 w1117
\esln w9 wadu 18.64941 9853034  wW1UM M. crenata
\osln 1319 18.65563 98.68483 @513 ymhwds M. crenata
\osln W9 wadu 18.66041  98.5457 WM M. crenata
\osln W9 wadu 18.68686 9856432  wW1UM M. crenata
AN Wies ARNNANNIS 16.8963  99.23789 w117
AN Wed nan 16.8963  99.23789 10N
nanevia
AN Maeee s 17.22466  98.22319  w1UM
AN Maeee  Lasu 17.45105 98.04267  wW1UM
AN Maeee  Lasu 17.51464 97.98442  w1UM
AN UIUAIN NIz WM M. crenata
AN FIRN 13 W9 M. crenata
80 Masw U WM
f1n MEDwN LdEDd WM
f1n MEDwN LdEDd WM
280 A0 8113 WM

wﬂ%ﬂwwmﬂmwnwﬁ'

SN IlsAn o

NSNS



990 9LNB Aua WAR-N WAR-E AR HANISASID

AN A0 8113 U7
- . AaRInEn (Uan
UATUTU SN NHLN 13.84687 100.02128 v Y M. crenata
“ v wuas 1)
" o AaRImEn (Uan
uAsUFU LD WAL 13.847794 100.022554 Y Y M. crenata
“ N uase 2)
UATNUL FIEIATIN WuaIe  17.55125  104.07874  Uwawd11ane  M.scalaripes
UATNUL SN NITNAY wiaendneme M. crenata
UATNUL UIUN YN U M. crenata
UATIIVALN ATYI auien 1434714 102.30571  nlU@audua
UATTIVALN ATYS BEEN 14.49342  102.28408 M. crenata
UATINVAL ATY3 L2 1450399 10227775  unawdwuwy M. crenata
- - » UsLaadmastnlu
UATINYAUN WY Twdias 15.223088 102.497976 & M. crenata
Nunlnsau
UATIIVEN TuuLAg Tuuues 15413097 102.550468 %ues3uauu M. crenata
UATIIVEN dan Twunes 15467483 102.507833 U
- , GBI WAAIHNUIINN4
UATIIVEN ATUYUNA - M. crenata
LABU RER
UATIIVENN e Tudias Insanu
. - UV (UUEY 2
UATIIVENN TUUAULAS
N1.223 - 901)
. - UV (UUEY 2
UATIIVENN TUUAULAS
N1.223 - 9n2)
U YUY Yz 18.18218  100.66021 w1913
U Uy 01U 183193  100.72131 w19 M. crenata
. Y Y matilva Tuiud
U Uy Uy 183193  100.72131
ALNYAT
U BENGA! prewlay  18.491185 100.51159 w19 M. crenata
. - - Y1917 (Useana 1
U BENGA Aaadee 1857872 100.7422 -
ChL)
U BHENGa AANeiBY 18579437 100.743063  WUadnaed
U FLN U 19.00133  100.77211 w1 M. crenata
U lReSty Aayy 19.02928  100.79865 w1417 M. crenata
1 Vatns uae 19.41919  100.87935 w1417
N FTRN WSy WAAIHN UV19NN9
Twaylan lod aueuy  16.80488  100.3314  uwaw1avng M. crenata
fwaglan e o5an  16.81815  100.29461  UwawU9MN M. crenata
Twaylan lod AouMes  16.88217 10035721 w14
Twaylan winufisnn  Wuenedes 17.07527  100.31243  widnamduiuies M. crenata
WWYTYS Yo g@uUnsyen 1268194  99.8903 U
wysysel Wannday  sawndeu 14.8753 10101732 viueandnens
sy el Aagali weluss  16.14635  101.056583 WM
sy el AN ARBINTEI Tkl

wﬂ%ﬂwwmﬂmwnwﬁ'

SN IlsAn o

NSNS



990 9LNB Aua ANA-N WNA-E AR HANISASID

WS BRN winany  18.22541  100.203268 udmdufuies M. crenata
wigesaeu YUY \ieaeu WM M. crenata
» Y Y A015NAaRITY
BERNGR)Y U190 UY19UZHN y
Y19ugi
» - . N9%a9 108 N3l
wigasdau 19 NIUBS
251
any3 Wannley  Wewnday 14.8753 10101732 WvaIdngeng
a9 guusnu guusnu 17.86188  99.32607 PTInSAAUAED
. v o Y 119717 daiu
a1u19 NN PNR! 18.32019  99.30891 A M. crenata
LR
a1 Wiod 33T 18,5906  98.9877 Wi M. crenata
a8 78 V4G 17.61232  101.4119 w19 M. crenata
\ae 78 Uue1d  17.679875 101.376135 w19
\ae EINGRD Uney 17.832818 101.563923 w19 M. crenata
\ae Unnwa ety 18.11446  101.98925 w19 M. crenata
\a8 VRG UINTELH U7 M. crenata
Avdziny funsanual  Jsagy YU
a9van TUY YN 6.88169  100.70030 U197
ATyl Uunue vialvam 145865 100.7233 w1
ATyl Urunue NN 14.69093  100.77703  ugat
iy Wies AANNANNYS 16.89456  99.23421 w147
N » “ nuoad (lugnenu
alavie 19 Wasal  17.02114  99.70446 - :
) U5 InAnans)
glvie HEN Wewm  17.0372 99.66468  uvawNNN M. crenata
glvie HEN Wewm  17.0478  99.66672  u1WM
9 “ “ WAAILNUIINN4
glvie Wiea Woawnn
GeN
- iy iy U191 naaAU
ANTTUYS ABULINY AauULARg  14.63403  99.95455 . M. crenata
W87
- "y . AABISTUNLLUN U4
ANTINYI ADULIAE AOULARE  14.636435 99.998518 M. crenata
119
. o 91 AU
ANTINYI ADULIAE asensylau 14.63711  99.9584 .
LR
Y1917
ANTIUYI AONIVOR Uognssd  14.16669  99.87971
guns Uszam RRRIGN Tkl
.. . wUasdnwne (huag
a3uns nunmssh  lannans -
! 1)
.. . wUasdnwne (huag
quns wuunssh  lannan

i 2)

3 o N 3
1991481952871 o ’71477’347%1%%%77775@7577‘11’7%

NSNS




990 9LNB Aua WAR-N WAR-E AR HANISASID

an5571l nuAY Woauny  17.2132 102.95161 9831101909
o o o nuaIU (elath
9n5514l nuANY Weaurd  17.21538  103.03764 : M. crenata
WA
ans51il nuAY Weawns  17.23002  103.01475  @1n3annviueavinu
anse1il nuAY Weoaund  17.23257  103.04192 w191 U M. crenata
~ . PRI -
9n5514l miesiIge 17.337965 102.558046 vupu a1 M. crenata
U
- a Ununues iy
IR YN o 1736793  102.84721  VIvuULae
0
9nIAned ity WIEN 17.36155  100.22658  udnaLAiuien
ny : : W91 nauAu
PAINAG nlan NN 1799062  100.68203 M. crenata
\e
QUaTIYEl IRBGH AN wlaemsn
- . v wUas LmenIva
BUGERL D! IRRGH A .
W
. .. wlaslgnninunas
QUaTIYsIil IRRGH A
"
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LRay PIER 3an LRaY PER GAGLZ
ALY 5.8 a4 8 2.19 1.51 3.18
AnwIulusiu a.6 3 7 2.29 1.6 3.13
NIV 6.2 5 8 6.25 3.45 10.67
NALIUIS 7 5 9 6.61 5.62 7.82
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a a = [ v A v 1 v J aca
A15197 3 N15UTELUUANMULES W UUITNVUBINNIUVULATHNNLIUIT ANUITNITUD Pheloung
et al. (1999)

e anws-AMENUR ANWILYY KNI
A 1 fiwiesivw/ 101 Wudlwdifimsdaidenainnsineugnud. @l duilude 200 o 0
Uan
C 102 nanevieususunileuiiviesiuilevuugn - -
C 1.03 Slaneusiduivit - -
2 gilemeuay 201 aansaususdifuanmgiiennia (0-in; 1-U1unans; 2-g9) 2
13 2.02 @mmwmwﬁwﬁuamwmmﬂ (O—méw; 1-d1unang; 2-a9) 2
WNINTLIY
C 2,03 wgdvanIweInAneg Wseaunsausumlanuaningine 1 1
Toganin
C 2,04 fhutidavieusuiadniusssuniluiuiiuiuds 0 0
2,05 fussiimstmindduendisiuiivieundisssued 0 0
C 3 madudiis 301 YSusudhfudanadesuenuvasiiia 2 2
E 3.02 Wuvieluau / fufildusslend Ausuniu 2 2
A 3.03 Jwiwluiiuiinues /ivaa Vild 4 i
E 3.04 Jyfidludaindon 4 4
3.05 Congeneric weed 2 2
I azinmine,
4 Sway 401 a$edes o 0 0
c  lifs 4.02 fnadudinsasydulaieiu 0 1
U3150u1
C 4.03 1Seuiiviu 0 0
A 4,04 fsanindniiasdivou 0 0
C 4.05 Wuiivsodni 1 0
C 4.06 Wuuvasonforesdmngiy uawazlsaiiv 0 0
C 4.07 vhliAnnsui wiailufivsouywd 0 0
E 4.08 ilnAnlWlndlusyuuiinem 0 0
E 4.09 Flatmiivenews®in awnsawsayldluaninsunia 1 1
E 4.10 wiydvlalalufuiilignuasysal 1 0
E 411 \Hevunaguittduy 0 0
E 412 Wiyduladungumuiuiu 1 0
E 5 dnwagiy 501 5 5
C 502 winludeudion grass 0 0
E 503 Wiieudsitannsontdlulnsiou 0
C 504 fwun 1 0
C 6 myveneiug 601 Imdnguuansiiliannsoveeiusluiuiie 0
C 6.02 wanwdnfiannsaldveneiugls -1 -1
C 6.03 NINANHUGANMINTTIUR 1 1
C 6.04 nanwuglufe -1 1
C 6.05 ARINSIIYILHALTUGANY 0 0
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LEeh

anvz-AMaNUR

NAWIUYY WAWINIG

C 6.06 eenugiuulieAeme 1 1
6.07 szuznamaalunsnanusaziu @) 1 1
AT N3 701 duvseiugilomauninsznelnglaidil -1
WNINTEANY
C 7.02 dnveiuguninszanelasayudosisida 1 1
A 7.03 dnseiusilenmauninszaelasnisuudiousundama -1 -1
C 7.04 diuvgneiugannsouninssnglagay -1 -1
E 7.05 dnveneiusaostile 1 1
E 7.06 diuveneiugunsnszarelagun -1 -1
C 7.07 dumeiuduninszanelaednidu (meuen) -1 -1
C 7.08 duvneiiudunsnszanelnednidu (el -1 -1
C 8 Audnwaz 801 @WTONAANEATIWILLIN -1
A 8.02 Hlemaaiuvasazauvieveneiugans @nnd 1 7) -1
A 8.03 awsanIuaulimBasidn Y -1
C 8.04 nuwselasuussleviannnisdn Ugn lnlngd 1 -1
E 8.05 ANIoITUVIA 1 1
774 23 19

A= agricultural, E = environmental, C= combined
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wuuUszifiuanudssnsiluduiy veseednside Jaaualag Pheloung et al. (1999)

Answer yes (y) or no (n), or don’t know (leave blank or ?), unless otherwise

indicated

A

m > m M

m m m m M O O O > O O >

Botanical
name:
Common
name:

Family name

Outcome:

Score:

Your name:

History/Biogeography

1 Domestication/ 1.01

cultivation

1.02
1.03

Is the species highly domesticated. If answer is ‘no’ got to
question 2.01
Has the species become naturalised where grown

Does the species have weedy races

2 Climate and

Distribution

2.01

2.02
2.03
2.04
2.05

Species suited to Australian climates (0-low; 1-intermediate; 2-
high)

Quality of climate match data (0-low; 1-intermediate; 2-high)
Broad climate suitability (environmental versatility)

Native or naturalised in regions with extended dry periods
Does the species have a history of repeated introductions

outside its natural range

3 Weed

elsewhere

3.01
3.02
3.03
3.04
3.05

Naturalised beyond native range
Garden/amenity/disturbance weed
Weed of agriculture/horticulture/forestry
Environmental weed

Congeneric weed

Biology/Ecology

4 Undesirable

traits

4.01
4.02
4.03
4.04

Produces spines, thorns or burrs
Allelopathic
Parasitic

Unpalatable to grazing animals

4.05 Toxic to animals

4.06
4.07
4.08
4.09
4.10
4.11
4.12

Host for recognised pests and pathogens

Causes allergies or is otherwise toxic to humans
Creates a fire hazard in natural ecosystems

Is a shade tolerant plant at some stage of its life cycle
Grows on infertile soils

Climbing or smothering growth habit

Forms dense thickets

) -y
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5 Plant type  5.01 Aquatic
5.02 Grass
5.03 Nitrogen fixing woody plant
5.04 Geophyte

6 Reproduction 6.01 Evidence of substantial reproductive failure in native habitat
6.02 Produces viable seed
6.03 Hybridises naturally
6.04 Self-fertilisation
6.05 Requires specialist pollinators
6.06 Reproduction by vegetative propagation

6.07 Minimum generative time (years)

7  Dispersal 7.01 Propagules likely to be dispersed unintentionally
mechanisms  7.02 Propagules dispersed intentionally by people
7.03 Propagules likely to disperse as a produce contaminant
7.04 Propagules adapted to wind dispersal
7.05 Propagules buoyant
7.06 Propagules bird dispersed
7.07 Propagules dispersed by other animals (externally)
7.08 Propagules dispersed by other animals (internally)

8 Persistence  8.01 Prolific seed production
attributes  8.02 Evidence that a persistent propagule bank is formed (>1 yr)
8.03 Well controlled by herbicides

8.04 Tolerates or benefits from mutilation, cultivation or fire

m N > > O OO O m mMN > O > O O 0O 0O OO 00 0O O m M m

8.05 Effective natural enemies present in Australia

A= agricultural, E = environmental, C= combined
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AURNIYVDIAIDNUUARZUD Interpreting the questions in the Weed Risk

assessment system

Question WRA GUIDELINES
1 Domestication / cultivation

Is the species highly domesticated? If answer is ‘'no" go to Question
2.01

01 The taxon must have been cultivated and subjected to substantial human
selection for at least 20 generations. Domestication generally reduces the

weediness of a species by breeding out noxious characteristics.

Has the species become naturalised where grown?
Is a domesticated plant, which has introduced from another region,

1.02 growing, reproducing and maintaining itself in the area in which it is
growing. A ‘yes' answer to question 1.01 will be modified by the response

to this question.

Does the species have weedy races?

Only answer this question if the species you are assessing is a sub-species,

cultivar or registered variety of a domesticated species. If the taxon is a
1.03 less weedy subspecies, variety or cultivar, then there must be good

evidence that it does not retain the capacity to revert to a weedy form. A

‘yes' answer to question 1.01 will be modified by the response to this

question.
2 Climate and distribution

Species suited to Australian climates (0-low; 1-intermediate; 2-high)

This question applies to any one Australian climate type, or more than
2.01 one. Ideally, base the climate matching on an approved computer

prediction system such as CLIMEX , BIOCLIM or Climate. If no computer

analysis is carried out then assign the maximum score (2).

Quality of climate match data (0-low; 1-intermediate; 2-high)

The score for this question is an indication of the quality of the data used
2.02 to generate the climate analysis. Reliable specific data scores 2, general

climate references scores 1, broad climate or distribution data scores 0. If

a computer analysis was not carried out assign the maximum score of 2.

2.03 Broad climate suitability (environmental versatility)
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Question

2.04

2.05

3.01

3.02

3.03

WRA GUIDELINES

Score ‘yes' for this question if the species is found to grow in a broad
range of climate types. Output from the climate matching program may be
used for this question. Otherwise base the response on the natural
occurrence of the species in 3 or more distinct climate categories. Use the
map of climatic regions provided or one available in a comprehensive

atlas.

Native or naturalised in regions with extended dry periods
The species is able to grow in areas with rainfall in the driest quarter less
than 25 mm. Plants from this group may potentially grow and survive in

arid Australian conditions.

Does the species have a history of repeated introductions outside its
natural range?

This history should be well documented. A potential weed must have
opportunities to show its potential. A score for Question 2.05 will modify
the score for a 'no'" answer to Question 3.01. Species with repeated

introductions that have not established are a lower risk.
Weed elsewhere

Naturalised beyond native range

A naturalised species will be cited in floras of localities which are clearly
outside of the native range. If the native range is uncertain and the known
extent of the naturally growing plants is within the area of uncertainty

then the answer is ‘don't know.'

Garden/amenity/disturbance weed

The plant is generally an intrusive weed of gardens, parklands, roadsides,
quarries, etc. This question carries less weight than 3.03 or 3.04. If a plant
is listed as a weed in relevant references but the type of weed is uncertain

or it is a minor weed - score ‘yes' for 3.02.

Weed of agriculture/horticulture/forestry
The plant is generally a weed of agriculture/horticulture/forestry and
causes productivity losses and/or costs due to control. This question

carries more weight than 3.02. If a plant is listed as a weed in relevant

references but the type of weed is uncertain or it is a minor weed - score
‘yes' for 3.02.
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Question

3.04

3.05

4.01

4.02

4.03

4.04

4.05

4.06

WRA GUIDELINES

Environmental weed

The plant is documented to alter the structure or normal activity of a
natural ecosystem. This question carries more weight than 3.02. If a plant
is listed as a weed in relevant references but the type of weed is uncertain

or it is a minor weed - score ‘yes' for 3.02.

Congeneric weed
Documented evidence that one or more species, with similar biology,

within the genus of the species being evaluated are weeds.
Undesirable traits

Produces spines, thorns or burrs

The plant possesses a structure on the plant known to cause fouling,
discomfort or pain to animals or man. If the taxon is a thornless
subspecies, variety or cultivar, then there must be good evidence that it

does not retain the capacity to revert to a thorny form.

Allelopathic
The plant is well documented as a potential suppressor of the growth of
other species by chemical (eg. hormonal) means. Such evidence is rare

throughout the whole plant kingdom.

Parasitic
The parasite must have a detrimental effect on the host and the potential
hosts must be present in Australia. This question includes wholly and

semi-parasitic plants. Such plants are rare.

Unpalatable to grazing animals

Consider the plant with respect to where the plant has the potential to
grow and if the herbivores present could keep it under control. This trait
may be found at any stage during the lifecycle of the plant and/or over

periods of the growing season.

Toxic to animals
There must be a reasonable likelihood that the toxic agent will reach the
animal, by grazing or contact. Some species are mildly toxic but very

palatable and could cause problems if heavily grazed.

Host for recognised pests and pathogens

The main concerns are plants that are hosts of toxic pathogens and
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Question

4.07

4.08

4.09

4.10

4.11

4.12

5.01

WRA GUIDELINES

alternate or alternative hosts of crop pests and diseases. Where suitable
alternative or alternate hosts are already widespread in cropping or natural
systems the answer should be 'no' unless the species will affect the
current control strategies for the pathogen or pest. Apply a reasonable
level of specificity; a pathogen of an entire family, such as takeall, should

not be the basis for answering "yes' for an individual species.

Causes allergies or is otherwise toxic to humans
This condition must be well documented and likely to occur under
normal circumstances. For example by physical contact or inhalation of

pollen from the species.

Creates a fire hazard in natural ecosystems
This question applies to species that have a documented growth habit
that leads to the rapid accumulation of fuel for fires when growing in

natural or unmanaged ecosystems.

Is a shade tolerant plant at some stage of its life cycle

Shade tolerance can enhance the invasive potential of a species.

Grows on infertile soils

Australian soils are generally very infertile. Species that tolerate low
nutrient levels could potentially grow well here. Legumes, tolerant of low
soil phosphorus, are a particular concern since they would also modify the

soil environment.

Climbing or smothering growth habit
This trait includes fast growing vines and ivy's that cover and kill or
suppress the growth of the supporting vegetation. Plants that rapidly

produce large rosettes could also score for this question.

Forms dense thickets
The thickets produced should obstruct passage or access, or exclude other
species. Woody perennials are the most likely candidates, but this

question may include densely growing grasses.
Plant type

Aquatic

The question includes any plants normally found growing on rivers, lakes

and ponds. These species have the potential to choke waterways and
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Question

5.02

5.03

5.04

6.01

6.02

6.03

6.04

WRA GUIDELINES

starve the system of light, oxygen and nutrients. Consequently, the score
is high (5).

Grass
A large proportion of the grass family (Poaceae/Gramineae) are weeds in
some context. As with congeneric weed species, there is a high probability

that a species from this family will be a weed.

Nitrogen fixing woody plant

A large proportion of woody legumes (Family Leguminosae/Fabaceae) are
weeds, particularly of conservation areas. As with congeneric weed
species, there is a high probability that a species from this family will be a

weed.

Geophyte

Perennial plants with tubers, corms or bulbs. This question is specifically
to deal with plants that have specialised organs and should not include
plants merely with rhizomes/stolons (see 6.06). Plants from this group can

be particularly difficult to eradicate from a site.
Reproduction

Evidence of substantial reproductive failure in native habitat
Predators and other factors present (eg. disease) in the native habitat can
cause substantial reductions in reproductive capacity. The reproductive
output of a species may greatly increase when the plant grows in areas

without these factors.

Produces viable seed
If the taxon is a subspecies, variety or cultivar, it must be indisputably
sterile. The male plants of a dioecious species are regarded as seed

producers.

Hybridises naturally
A “yes' answer for this question requires documented evidence of
interspecific hybrids occurring, without assistance, under natural

conditions.

Self-fertilisation

Species capable of self seeding, can spread from seed produced by an

isolated plant.
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Question

6.05

6.06

6.07

7.01

7.02

7.03

7.04

7.05

WRA GUIDELINES

Requires specialist pollinators
The invasive potential of the plant is reduced if the species requires

specialist pollinating agents that are not present or rare in Australia.

Reproduction by vegetative propagation
The plant must be capable of increasing its numbers by vegetative means.
This may include reproduction by: rhizomes, stolons or root fragments,

suckers or division.

Minimum generative time (years)

This is the time from germination to production of viable seed, or the time
taken for a vegetatively reproduced plant to duplicate itself. The shorter
the timespan, the more weedy a plant is likely to be. The score for this
trait uses the correlation factor (1 year score 1, 2-3 years score 0, greater

than or equal to 4 years score -1).
Dispersal mechanisms

Propagules likely to be dispersed unintentionally

Propagules (any structure, sexual or asexual, which serves as a means of
reproduction), unintentionally dispersed resulting from human activity. An
example is plants growing in heavily trafficked areas such as farm

paddocks or roadsides.

Propagules dispersed intentionally by people
The plant has properties that make it attractive or desirable, such as an
edible fruit, an ornamental or curiosity. The species is readily collected as

a cutting or seed. This group includes most horticultural plants.

Propagules likely to disperse as contaminants of produce
Produce is the economic output from any agricultural, forestry or
horticultural activity. An example is grain shipments that contain seeds of

weed species.

Propagules adapted to wind dispersal
Documented evidence that wind significantly increases the dispersal range
of the propagule. An example is an achene with a pappus. This group

includes tumbling plants.

Propagules buoyant

This question includes any structure containing the propagule that
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Question

7.06

7.07

7.08

8.01

8.02

8.03

WRA GUIDELINES

typically becomes detached from the plant and is buoyant. An example is

a pod of a legume. This is a limited method of distribution of land plants.

Propagules bird dispersed
Any propagule that may be transported and/or consumed by birds, and
will grow after defecation. An example is small red berries with indigestible

seeds.

Propagules dispersed by other animals (externally)

The plant has adaptations, such as burrs, and/or grows in situations that
make it likely that propagules become temporarily attached to the animal.
This can include the spread of plants parts on clothing. This dispersal
group includes seeds with an oily or fat-rich outgrowth that aids in ant

seed dispersal.

Propagules dispersed by other animals (internally)
The propagules are eaten by animals, dispersed and will grow after

defecation.
Persistence attributes

Prolific seed production

The level of seed production must be met under natural conditions and
applies only to viable seed. For grasses and annual species this rate
should be (>5OOO—1OOOO/m2/yr), for woody annual a rate of (>500/m2/yr)
would be considered high. Specific data on this attribute may be
unavailable, however, an estimate can be made from the seed/plant and

the average size of the plant.

Evidence that a persistent propagule bank is formed (>1 yr)
Greater than 1% of the seed should remain viable after more than one
year in the soil. This bank may include both canopy and soil seed banks.

Long seed viability increases a plants invasive potential.

Well controlled by herbicides

Documented evidence is required for good chemical control of the plant.
This control must be acceptable in the situations in which it is likely to be
found. The chemical management should be safe for other desirable

plants that are likely to be present. This information will be poorly

documented for most non-agricultural plants.
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Question WRA GUIDELINES

Tolerates or benefits from mutilation, cultivation or fire
8.04 Plants that tolerate or benefit from such disturbance may out-compete

other species. This question does not apply to seed banks.

Effective natural enemies present in Australia

8.05 A known, effective, natural enemy of the plant may or may not be present
. in Australia. The answer is 'don't know' unless a specific enemy/enemies

are known.
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AslAzLUl Form C - Weed Risk Assessment scoring sheet

a b c d e
Section| Question |Response!| Score | N score |Y score
A C 1.01 0 -3 | |Only score 1.02 and
C 1.02 1 1 |[1-03 if you answered
C 1.03 -1 1 yes to 1.01
2.01 The response for these ]
202 — q_uestions is 2 unless a -
: I— climate analysis is done | Lookup table for section 3.
C 2.03 | | 0] 1 Locate value of inputs and lookup output for each question
C 2.04 | | O| 1 Yes to questions 3.01 - 3.05 default
2.05 Inputs 200 0 0 0 1 1 1 2 2 2
| | 202 0 1 2 0 1 2 0 1 2
C 3.01 Results 300 2 11 2 2 1 2 2 2
E 3.02 Refer to ] 302 2 1.1 2 2 1 2 2 2
A 3.03 lookup | <@ 303 3 2 1 4 3 2 4 4 4
E 3.04 table 1 304 3 2 1 4 3 2 4 4 4
C 3.05 i 306 2 1 1 2 2 1 2 2 2
B C 4.01 0 1 No to questions 3.01 - 3.05
C 4.02 0 1 |]Input 205 ? N Y
C 4.03 0 1 || Results 301 -1 0 -2
A 4.04 -1 1 3.02-305 0 O O
C 4.05 0 1
C 4.06 0 1
C 4.07 0 1
E 4.08 0 1 Procedure for scoring assessment
E 4.09 0 1 1 Record appropriate responses in column b.
E 4.10 0 1 2 Look up score in columns d & e and record
E 4.11 0 1 result in column c.
C 4.12 0 1 3 Calculate total score.
C E 5.01 0 5 4 Lookup and record recommendation.
C 5.02 0 1 5 Verify that minimum number of questions from
E 5.03 0 1 each section are answered.
C 5.04 0 1 6 Compute Agricultural (A&C) and Environmental
C 6.01 0 1 (E&C) scores: if either score is less than 1,
C 6.02 -1 1 the outcome pertains to the other sector.
A 6.03 -1 1
C 6.04 -1 1
C 6.05 0 -1 || Lookup table for 6.07
A 6.06 -1 1 years 1 2 4
C 6.07 { score 1 0 -1
A 7.01 -1 1
C 7.02 -1 1
A 7.03 -1 1
C 7.04 -1 1
E 7.05 -1 1
E 7.06 -1 1
C 7.07 -1 1
C 7.08 -1 1 || Score Outcome
C 8.01 -1 1 <1 Accept
C 8.02 -1 1 1-6 Evaluate
A 8.03 1 -1 >6 Reject
A 8.04 -1 1 ||Section Minimum #
C 8.05 1 -1 questions ®
Total score 3 A 2
Outcome # B 2
Agricultural score® C 6
Environmental® Total 10
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