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1 Introduction

Rice grasqSpartina anglicais a rorthern hemisphere intertidal saltmarsh platitat hasbecome
naturalisedin Australia,andwhichhas the potential to cause serious ecological impacts. Infestations
dramatically alter the ecological and natural heritageng&stuaryby impactingthe distribution and
habitats ofnativeflora and fauna, including shore birds, fish, invertbs, seagsses and
saltmarshplants It progressively invaddgbe immediate and surrounding area of intertidal zones
andalters sediment dynamis(DPIPWE, 2002; Strong and Ayres, 2005)

After numerous failed attemptt naturalise rice grass in Tasmafli@tween 1928 and 130),it was
successfullyntroducedacrosghe state between the 1930s and the 1970s fits perceivedbenefits
to coastal engineering and agricultyBes well agnerelyaninterestas towhether this plant would
grow in AustraligBoston, 1981; DPIPWE, 200R)e earliest known populations in the Derwent
estuarywere at Austins Ferryil930(did not survive)and atBridgewater in 19747 (eradicated)
(Boston, 1981)

It isunclearwhere thecurrent rice grass in the Derweastuaryoriginatedfrom, butby the 1990st

had spreado coverapproximatelyl ha(DPIPWE, 2002Jhe Rice Grass Advisory Group (RGAG) was
formed in 1995 to provide advice and directionthe managemenof all rice grassnfested regions

in Tasmaniaand a management strategy wagbsequentiimplemented(DPIPWE, 2002)Ynder

the management of ParkendWildlife ServicésDerwent District Ranger John Megalos and hésrig
mapping and control worln the Derwentstarted in earnest in 1998Viegalos, 1995 Substantial
success was achieveder the followng yearsand by 2002 eradicatiobecamea realistic

management objectivéDPIPWE, 2003)

It isuncertainhow much survey work took plad®tweenthe years2003-05. However,about 2006

it became clear that rice grass in the Derwent was not eradicated DPIPWE conducted surveys in
2007 andpossibly ir2008. e Derwent Estuary Program (DER¢n took overthe responsibility for
planning monitoring andmplementing controlvorksin the Derwent estuary, with the State
Governmeniproviding advice and authoriagthe use ofherbicides.The DEP hasncecontinued
annual surveying and control workassisted by volunteers fromariousgovernment agencie¢ocal
councils NRM Southand community groups.

Despite 23 years afontinuedsurveying and control worksice grass persisin the Derwent
estuary, thoughthankfullyonlyin very low volume. Areview of theliterature on thereproductive
biology of rice grass (secti@ and its distribution in theDerwentestuaryover the lastwo decades
(section2 and Appendix0.1) has led to a change DEPsurvey methodologyThe new
methodology involves surveying on an annual bas&das whereaice grassiasbeen found
previously and covering the entire searategionin sections on &our yeaty rotational basis $ection
4).

1.1 Fundingand management plans

Fnancial supporfor rice grass survéygand controlworks in the Derwent estuarg providedby a
variety of sourcesThishasbeen in addition teextensive irkind support fromDepartment of
Primary Industry, Water and Environme@KIPWE Glenorchy, Clarence and Brighton coun@g&P
and the wider community (see list inSection5). Summary ofAustralian Government funding:

1 1996:Coastcare Australia



9 1998 National Heritage TrusFisheries Action Program
I 2006 NaturalHeritage Trust
I 2008:CoastcaréAustralia

Past ice grass mnagement @ns reviews

1 1998 Strategy for the Management of Rice GraSpdrtina anglicain Tasmania, Australia,
(RGAG)

1 2002:Strategy for the Management of Rice GreSpdrtina anglicain Tasmania, Australia
(DPIPWE, 2002)

1 200306: (Draft)Rice Grass AreBased Management PlaDerwent River RegiofCoughanowr
and Shepherd, 2003)

1 2006-08:Rice Grass AreBased Maagement Plan, Derwent Estugi/hitehead and Morton,
2006)

1 2009:Derwent Estuary Rice Grasgadication ProgranReview of distribution, survey areas,
recent actions% recommendationgWhitehead, 2009)

2 Location ofice grassincel995

Detailed nformation about rie grass surveying and control workghe Derwentestuarysince 1995
is highly variednd isat times sparsand contradictive

Tablel lists thedocumentedsurveys and control sincd995andincludes information regarding the
locationandsizeof the infestatiors and other information about the surveysvhere known See
Appendix10.1for a map of all historical locations of rice grass in the Derwatitencomparingall
the locations where rice grass has been locatedughoutthe years it becomespparent thatonly
very fewnew locations have appeared since th896 andl997 survey. These are:

- In2006 and 20080n the northwest side of Bilton Bay and at Dragon Point. Thegehes were
close tothe area inBilton Baywhichi n 1997 was described as “sward
(DPIPWE, 2002)
- In uammer 200809, at McCarthys Point, which is close to where multiple patochese
previously found on the northern side bbwestoft Bay.
- In2013, at Old Beach (south of Duval Drive), whieHasge areg~ 1 km long 100 mwide) of
thick rushes

Rice grassdsneverbeen located norttof Clarries Creek (north of Old Beach) or saftiCleburne
Point (by Bowen Bridgepincesurveying begarthe foreshore between Bowen Bridge and
Bridgewater Bridge has been surveymtmeroustimes, and though rice grass can be confused with
Phragmites australiand can hideamongst rushesit is unlikely that anjarge populations have

been missed.

The wetlands above the Bridgewater Bridge are of significant conservation valugnaaukdully,
they still appear free of any rice grass, since the brief Bridgewater infestation in the 1970s. It is of
high priority to ensureice grass is k# out of these wetlandsBoat surveybave beerconducted

In summary, whenaviewingrice grass locations in the Derwent estuary over the ydheye isa
clear pattern of the speciemmostexclusively foundvherethey havebeen identifiedpreviously or
in locationscloseto known populations



Tablel. Rice grass surveys and control works between 1995 and 2016.

Year Locations with rice grass Area treated Survey info
1995 Westernshore from just north of Eastesntshoneftos FeByaRointtodVodolleBay “ v dronyindividual
plants to swards of
over 100 M”"
(Megalos, 1995)
1996 Western ShoreAustins Ferry (15 #) Bilton Bay (465 &), westof Cadbury slipway (4003 east of Cadbury 1108 n¥(Megalos,
slipway (50 r?), south of Claremont golf course (B)yLowestoft Bay (20 #j) Cameron Bay (703 Rosetta High | 1996)
School (4 %), slipway at Humphrey Rivulet (ZmHumphrey Rivulet (253 DEC (25 #y DowsindPoint (6 nd).
Eastern shore Jetty Rd (1 &), Cassidys Bay (#mWoodville Bay (20 #h
Feb D97 Western shore from Austins Ferry to Dowsing Point, as per previous Y&stern shoremost northern 313 n¥(Megalos,
infestation is known at Clarries Creek and the southern most infestation known is in the shadows of the Bow| 1997)
Bridge.
1997 Cleburne Point, around Dowsing Point and DEC, Montrose Bay High School, Cameron Bay, Lowestoft Bay/| ~ 0.8-1 ha. Mapping survey onl{DPIPWE, 2002)
Point, Dogshear PoinBilton Bay, Austins Ferry jetty , Cassidy Bay, Woodville Bay
1998 Western shorefrom Bilton Bay to Dowsing Poirttastern shoreFrom Clarries Creek to just below Bowen Bridg| 39.2 n?(Megalos,
1998)
19982001 2000: ~ 1 ha. Annual treatment and monitorin@PIPWE2002)
2001: ~ 40 h
2002 Bilton Bay <1ln?
20032005 Biannual surveys were planned, but unsure if occurred
Mar 2006 DEC, Cameron Bay, Lowestoft Bay, Dogshear Point, Bilton Bay ~8n? Biannual surveys (Mar + Dec)
2007 Surveys were conducted
2008 Rosetta High, Dogshear Point, Bilton Bay, Old Beach jetty ~4m Surveys were conducted
Apr, Jun None found Kayak survey above Bridgewater Bridge + on foot survey above and below BB.
2008
Summer McCarthy Point/Lowestoft Bay, Rosetta High, DegstPoint, Old Beach jetty ~2m Extended survey between Bridgewater and Tasman bridges + treatment.
2008/09
Apr/May None found Boat and foot survey above Bridgewater Bridge
2009
Dec 2009 None found Surveyed between Bridgewater and Bowen bridgesiditional eastern shore section towards Tasman Bridge
2010 None found A half day search of hspots, four days of walking + a fifth boat day between Bowen and Bridgewater bridges.
Nov 2011 Bilton Bay, Dragon Point, Woodville Bay ~1n A half day seah of hospots, four days of walking + a fifth boat day between Bowen and Bridgewater bridges + treatmg
Nov 2012 Woodville Bay, McCarthy Point <1lnm A half day search of hotspots, four days of walking + a fifth boat day between Bowen and Briddeidges + treatment.
Oct 2013 Woodville Bay, Old Beach (mid) ? A half day search of hotspots, four days of walking + a fifth boat day between Bowen and Bridgewater bridges + treat
Oct 2014 None found A half day search of hotspots, four days of wajkbetween Bowen and Bridgewater bridges.
Dec 2015 McCarthy Point <1lnm Hot spot survey + treatment.
Spring Montrose Bay High School, Dogshear Point <2m Hot spot survey of known locations since 2002 + treatment.

2016




3  Secies information

In this sectiomrice grasdsreferred to asSpartina anglicao differentiateit from related species.

3.1 Origin

Fartinaanglicacan be traced back to late 1800s in southern England, when the native EurSpean
maritima and the introduced North America®. alterniflorgproduced a sterile hybri&.x

townsendii.A natural doubling of the chromosome complement in this sterile hybedted a

fertile, amphidiploid plant (with the genetic complements of both parent speci&synglicawith

the potential for increased vigo{Grayet al., 1990; Thompson, 1991; Strong and Ayres, 2GER
Figurel.

Diploid lineages (extinct?)

Hybrid taxon
Sterile hybrid(s)

Probable allotetraploid formation

Probable allohexaploid formation

Other tetraploid species

S. argentinensis (4x) H S. maritima (6x) || 5. foliosa (6x) | | S. alterniflora (6x) || 5. densiflora (7x) H 5. arundinacea (4x) |

S. densiflora x maritima S.x townsendii | S foliosax alterniflora (6x) | s foliosa x densiflora
(6.5xand 9.5x) S-xneyrautii(6x) ™ gy and 9x) | | (6.5x and 9.5x)

| L
I

gaahelica13%) Californian hybrids

T
European hybrids and allododecaploid

Figurel. Genetic linage oSpartinaanglica taxa in bold are hybridigg or hybrid taxa. Each species has cetoded
lines leading to its hybrid taxa. Redrawn from Ainouchkeal. (2009). (Strong and Ayres, 2013).

3.2 Pollination

Jartinaanglicais wind-pollinated, and the flowers are protogyno(iBhompsoret al., 1991; Let
al., 2008) i.e. the femaldlower partsmature beforethe male parts. This means thatonder to set
viable seed, eacplant mostly requires pollen to be carried on the wind from a different, earlier
flowering plant that has progressed to the later stage of having male, pb#aning flowerqStrong,
2002) Due to this self-crossing is uncommoftGrayet al., 1990; Let al., 2008)

In the Derwentestuary, with only very little rice grass lethese characteristics meahat there is
low likeliood of successful pollination occurring

3.3 Seed and seedanks

Jartinaanglicais known for the unpredictable, and often low, production, viab#ibd germination
of its seeds, with seed production variable both temporally and spatialiywhen successfitl has



the potential to set high seed numbefldubbard, 1970; Mullins and Marks, 1987; Marks and
Mullins, 1990; Thompson, 1990; Grtyal., 1991)

Multiple researchers have studied seed bairksaltmarshpioneer species lik8partinaspp.Zhuet

al. (2014)suggests thaseedling recruitment relies mainly on the arrival of fresh seaddthe soil

seed bankad ashort-term persistenceWolters and Bakker (200®)dicate that the majority of
saltmarshspecieghey studiedhave a transient oshort-term persistent seed bank, and labell&d

anglicaas possessing “strictly transi entdmoisteee dbank c
content and intolerance to drying results suggested tBatinglica e eds are “truly r eca
(Probert and Longley, 1989eaning sensitive to drying, and for recalcitrantéde rapid

germination is more oless obligatorfThompson, 2000)

According to Groenendijl986) S. anglicaeed viability is affected by the buried depth of the seed,

with both deep and superficial posit Groemendijk nhi bi t
also pointed out that seedhat do not germinate withirthree to sixmonths deteriorate and that

seed growth decreases at lower levels of the marsh.

Regurding{ ® I y gehetidDla @ & e S. maritin sShow no evience of a seed bank with all
recruitment coming from seeds less than a year(@ttong and Ayres, 200%nd forS. alterniflorat

is consideredo beless than nine months, which is in agreement with that of the transient seed
bank(Xiaoet al., 2009) Strong(2002)suggests there is no evidence that indicates a seed bank more
than one year oldor estuarineSpartinaspp.

Other referenceghat include informatioron the lack of a grsistent seedank inS. anglicanclude:
- | U C @Qlbbal Invasive Species Database (2016
- European Network on Invasive Alien Spe¢SBANINehring and Andersen, 2006)

3.4 Dispersal

Spartinaspp. arepowerful ecological engineethat cantransform open intertidal mud to tall, dense
vegetation(Strong and Ayres, 2013partinaanglicaspread occurs in phases. There is an initial
invasion and establishent of seedlings or vegetation fragments to produce a pioneer population of
tussocks. Secondlthere is a highlyaggressive asexual vegetative expansion of tussocks by radial
clonal growththrough ramets (an individual plant that are part of a group laihgs all grown
vegetatively from a single ancestor) and rhizomes, which grow in winter and put out massive shoot
production whentemperatures risen spring $reading tussocks then fuse to form clumps that can
expand into extensive meadowgthin afew years(Grayet al., 1991; Thompson, 1991)

4 Future survey recommedations

Most years for at least alecade have seen yearly exhaustive®lday foreshore surveys between
the Bowen and Bridgewater bridgeas wellashotspot checkginspectingsites whererice grass has
intermittently beenrecordedin recent yearsand the occasional boat survegiven what we have
learnt aboutrice grasspollination, seed bank characteristiead dispersal mechanisywhich
matches well with thgattern of whererice grass has beappearingand reappearingover the
yearsin the Derwent estuaryan adjusiment to survey methodologys recommended

From spring 201,one-day hotspotsurveyswill be conduced annuallyin allareaswhere rice grass
hasintermittently been foundsince2006 Locationsvhererice gras$iasnot been foundsince2006
will be excluded from these hotspot survefRegularsurveysof hotspots willensure thatemerging



plants (mostlikely fromvegetative reproductiopare detectedas earlyas possibleln additionto the
hotspot surveysthe entire foreshore area between tHig@owen and Bridgewater bridgesll be

divided into four quadrants. One of the quadrants willdoeveyed annuallyneaning the entie

area is surveyed over a foyear period. This witnsurethat propagules (most likelshizome
fragments)that haveinfestednew areaswill have only a short period of time to establish and can be
effectively controked. SeeSectiord.1.2for map of the 4yeaily rotational survey plarbetween
Bridgewater and Bowen bridgds. addition, anual surveygonductedby boat along both
shorelinesbetween Boyer and Bridgewaxr Bridgewill be conductedto ensure the high
conservationvalued upper estuary wetlands continue to be free of rice grass

All survey work will also provide an opportunityrtwmnitor and managether weedspecies e.g.
spiny rush(Juncus acutysnd African feathergrag®ennisetum macrourujnas well as rubbish.

4.1 Yearly GrveyPlanincludes:

1.

Survey hotspots iall areas not covered by the particl a r

people for onedayin Oct/Noy).

9 Eastern shoreSouth of Duval Drive (Old Beach), Jetty Point, Woodville Bay.

1 Western shoreMontrose Bay High School, Lowestoft Bay, McCarthys Point, Dogshear Point
(northern side), Bilton Bay, Dragon Point.

y e a r foreshoresutvey {twoo n a |

Surveya quarterof the shoreline between Bridgwvater Bridge and Bowen Bridgeyr people
(two teams) for onadayin Oct/No\) —seed-yearly rational surveynap in Sectior.1.2 Extra
task:take photos ofany changedhorelinethat isno longer conducive to ricgrass+ map other
weed infestationsandrubbish.

Boatsurvey betweerNorske Skog at Sorell Cresakd Bridgewater Bridgewo peoplefor two
day9, maprice grass, spinyush, karamuandother significantweedsand rubbish

4.1.1 YealySurvey Plan (2012020)q Plan& methodto be reviewed in 2020

1-day foreshore 1-day hotspot | 2-day boat survey .
Survey . Primary
. survey zones* survey** above Bridgewater Extra tasks
time stakeholders™**
(4 people) (2 People) (2 people)
VEET Oct— | Zone 1DEP + NRM { Survey other weeds
. DEP + GCC DEP Clarence Council, DE . '
(2017) Nov + P&W + Herbarium rubbish, problems, photos
Year 2 . Survey other weeds
Oct— ClarenceBrighton ’
Zone 2DEP +? DEP + GCC DEP . 9 rubbish, problems, photos
Nov councils, DEP
(2018)
Year 3 . Survey other weeds
Oct— Glenorchy Council, ’
Zone 3DEP ® DEP + GCC DEP y rubbish, problems, photos
Nov DEP
(2019)
Year 4 . Survey other weeds
Oct— Glenorchy Council, !
N Zone4:DEP ® DEP + GCC DEP DEyP rubbish, problems, photos
(2020) | O

* Seeforeshore survey zongbelow in Sectiord.1.2; participationto be determined yearly.
** Hotspot survey areas listed above. Glenorcharticipation recommendedas mastly in the Glenorchyarea
*** Other stakeholders include DPIPWERM South P&W,and all three councils every year.




412 4yearly rotational survey map between Bridgewater and Bowen bridges.
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5 Sourcingurvey partiipants

Over the yearsnumerous people have participated in rice grass surveys. They have come from a
range of organisations, such &suthern Coast Care Association of TasmaBiaironmental

Protection Agency Inland HsheryServices University of TasmanjdNRM South, Threahed Plants
TasmanigWildcare) Understorey NetworKpcalcouncils, and statgovernment agencies, including

Parks & Wildlife Services.

Given therestrictionswith usingvolunteers (paperworkinsurance)t is preferred to findwilling
helpersfrom DPIPWE, local councils and NRM South.hEsishe significant added benefit of
providing networking opportunitiesiith peoplewho have their own interest in the Derwent
estuary. The contribution by these organisations in allocating staff and atbsources towards this

program is greatly acknowledged.



6 Chemical treatment

Over the yearsantrol of rice grassn the Derwent estuarjpas been amitegratedtechniqueof

physicaremoval andsubsequensprayingwith herbicide(Fusilade Fon‘bNI), whichrequired an off
label permit from the Australian Pesticides and VetarjnMedicines Authority (APVMA). This
product was initially selected as ttest herbicide for broad scale sprayiMyhen the rice grass
infestation in the Derwent significantly decremband only spot spraying was requirgdiyphosate
was the better choice. In recent yeafSlyphosate Bioactive (13 i) has been usedAs per
suggestion byaweed contractor (in 2016} is now recommended thainy future workalsoinclude
asurfactante.g.Protec Pluproduced by Grevillia Ag

Despiterice grass only appearing in small patches in recent yeaid some years not at aphysical
removalon its ownisrarely recommendegddue to the aggressive nature of the rhizomes.
Experiened contractors will makéhis final decision in any given year.
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8 Further information

Additional information about current and past surveyingdtions of rice grass, participants etc. can
be obtainedfrom the Derwent Estuary Program Ltterwent@environment.tas.gov.au
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10 Appendix

10.1 Location ofice grassnd treatmentin the Derwensince 1997

b \ r (O ricegrass spring 2016
}.-‘ \ @ ricegrass Dec 2015
<) @ ricegrass_spring 2013
‘ a | h @ ricegrass_spring 2012
1 3 F | @ ricegrass spring 2011
A i . rice grass summer 2008-09
| § / @ rice grass Jan 2008
\ ot A ‘ @ rice grass March 2006
\ o | (O rice grass March 2002
"} i @ rice grass 1997 - mapping only
@ rice grass 1996

A
} ALIS TINS ot A\
Y FERRY =

. EEACR, >
{ ‘ ——
& |

\ © ‘
Y
3 r Y
%

\, o2

\ )
¢ Cadburcy
';} CLAREMONT

4

© »/

4 Wiridesmere

'i_' \
% \
[}
‘r' : OTAGO N
! :
GHIGWELL Q
\ O - \
\ \
AERREDALA Ny,

o DOWSING
b & POINT

Pl

MONTROSE.. BO20WOD0

* Exactposition for alllocations are uncertain for late 1990s




