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1. INTRODUCTION

Eucalyptus is the most notable and distinctive tree genus of the Australian flora. There are over

500 species and subspecific taxa confined almost entirely to Australia and the genus has great

economic, scientific and aesthetic importance (Pryor 1981; Chippendale 1988). Furthermore, because

eucalypts are such a dominant element of the flora, the fate of many associated plant and animal

species depends on that of eucalypts. The genus therefore merits the attention of both those aiming

to conserve the diversity of natural systems or the viability of agricultural systems, and those

whose concem is the preservation of economically useful genetic resources.

Eucalyptus rhodantha Blakely & Steedman, the rose mallee, merits sPecial attention for

several reasons. Firstly, there are less than 500 plants in existence so it is one of Western

Australia's most rare and endangered species (Lucas and Synge 1978; Pryor 1981; Rye and Hopper

1981). Secondly, the remaining plants occupy soils and situations where their continued survival is

uncertain and finally. the survival of this striking species is also threatened by a decline in

outbreeding in small isolated stands and by a lack of natural recruitment (Sampson 1988).

IdeaIIy, species would be preserved within ecosystems in vast reserves, but this is often not

possible. The agricultural wheatbelt area of south Western Australia was essentially virgin land

at the turn of the century but is now virtually completely settled (Main 1987)' During the early

settlement phases there was no policy of setting aside areas for conservation of flora and fauna so

the loss of vegetation in this area has been considerable. Species such as E. rhodantha have been

reduced to remnant stands in a matrix of agricultural land use.

E. rhodantha has been gazetted as rare and endangered flora and is therefore protected under the

Western Australian Wildlife Conservation Act 195G1979. However, the species clearly requires

management to ensure its long term survival. To be effective, conserYation and management of

species in small reserves and rehabilitation or founding of new populations should be based on

genetic and ecological principles.

Recently, detailed research into the genetic systems and reproductive biology of E. rhodantha

has been conducted by The University of Western Australia and Curtin University in co-operation

with the Department of CALM. These investitations, to8ether with ecological principles, form a

basis for the development of rational strategies for the conservation and management of

E.  rhodantha.
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Figure 2.1 Diagranrs of the distinctive floral and vegetative structures of E. fhoilantha var.

tho ilantha

A, leaves; B, buds; C, flowers; D, fruiU E, seeds [from Gardner (1951)]'
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Perconal communication). Prior to European settlement, E. rhoilantha probably also consisted of a

narrow belt of discontinuous populations of varying sizes.

E, rhoilantha var. rhoilantha is now confined to two areas between Three Springs and Watheroo

(Fig. 2.3). All stands occur within the Department of CALM Greenough Management Region.

Locations of and estimated sizes of rerunnt stands of E. rhoilanthn are given in Table 2.1. The

climate of the area is 'extradry mediterraneart' (Beard 1984) with an average of 80 days rairy the

maiority of which occurs during May to August. The mean annual rainfall at Watheroo is 428 mm

(Western Australian Bureau of Meteorology).
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Figure 23

Australia

Geographical distribution of remnant stands of E. rloilantha in soutft-western

Occurs only within the Deparhnent of CALII{ Greenough Management Region ( - - - - ).
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Figure 24 Diagrammatic representation of Stand 3 showing the diskibution of E rloilartha arld

flre locadon of subpopulation !]a

(. ) Stand 3a mallee, ( o ) Other E. thoilantha , ( 77 \ Other species, rnainly Ercalyptus toiltiana

F. Muell. ( - ) Fence. (.) Uncleared land along ceekline. The scale is approximate,



'sl:.t olJ Dqlulpoly .g uro{ ua11od 1sa,r.req deur

urnssod-dauoq aq1 1eq1 s1sa33ns aJuaprlg 'slrqqeJ pue soore8uel '(asnour asnoq) snlnJsna snry se

llla.|vr sp t pupls uI pa^rasqo uaaq a^pr{ (ueunp) s6do{]4l1rs pup (urnssod -Aauoyy sryn4sot sadtstal
'salrads qq1 uror; sreauls ua11od u1 punoJ uaaq 'rala.lroq 'seq ua11od r4l uopo1t .7 .8ur3eroy pa^Jasqo

uaaq lou seq lnq spupts tqluopoqt 'g ur pa^rasqo uaaq oqe seq,suolqp *tfr.uopt1fiq4 ,:aleadauoq

rar{louv 'salgrallnq pue sr{loru IpJaAas pue saaq a^l}Eu ,.dds xawtlwoprtl 'vnlglaw s y
''dds swsrlot1 nrpo',snp111td, snqoptd lup ar{t apnlJur sarJads .rplrau lsalr€r{ oslp slJasul

'(uollpJlunu-ruror 
leuosrad aaNJI I) 9g6I \ qnslnD .W IZ pue sxnsana.j

IZ'apu4slput J 0€ aJa.{ sJa}Eadauoq loJ palrasqo staqutnu rumuxpur alls ureur lsa.u aq} }e sluno)

snsual lulod u),ot1 'snutuoz g loJJed alql pue ryqnlunnJ uau4)oqluv pue qn&nr[ tutJouvw
'suaJsafia snwo$ouaqx!1 'DlJutlstput rfiwU)t1 salJads plJq ralpadauor{ aq1 Sulpnpur sarmds

pralas dq palsa^J€q sr JplJau s1q1 .r(ep aql Suunp dpreu,relrau ro slunorup snordot acnpord

pue lsdep 9g-gg; paa11-3uo1 are sra.trolJ 19g6I €NJW) ra.arrog dlpnluaaa r{lqn spnq Jo raqrunu

aql sa)npal 'snlJlltoz sntpnuna'1oled aql pup ([r^aa,4,r pnq vtllutpoql .X) snanxtw xfiuo1dtp1

dq uonepar4 'srlluorJ rauurns ar{l SulJnp sJnJf,o spnq yo luaurdola,rap aW pup rl}^{or3 a,rpela8a,l

'aprJr.rroJ lou prp suoseas

Supa,raog J!ar{} asneJaq alqlssodurl su,u s1ue1d aruos u€.{1aq uorleuulod-sso.r3 .qtea luar rad 1
ueql ssal palnqlJluor queld lq8ra gqnli uoseas arqua aql Ja^o paproJar sra,ra.og uado aq1;o luar rad

Zt'02 palnquluoJ 1ue1d auo'9961 ur quuld 97;o dalrns e u1 .8uuar*og 
1o uouernp aqt pup psuo Jo

auq ar{l ur pue arnpord ,{aq1 sraaou Jo raqumu lelol aql uI dlq€raprsuoJ raJJrp queld pnpr,rrpul

.sra^ ou 000€ ara^^ araql ,9g6l ur puels aures aqt uI .gg6l uI pusls ulpur

lsa^r ar{l uI Suuamog >1ead 1e pap.rora.r ara..vr $a.4!ou ggg 'aldruexa rog .sread uaaru.laq dlluerlpu8ts

d.:err uec uospas p u1 parnpo:d sra^rou Jo laqunu lelol aqJ .uospas Sugar'rog leuoqdarxa

uu u1 lueld a13u1s e uo papro)ar uaaq a uq sJa^rou g0Z 01 dn 'ra.ramog .3urra,r,rog >pad 1e uarra 1ueld
qrea uo s,rart{og uado 199-1; ,r,ray ,fia,r sarnpo.rd dlpnsn 1r 1uq1ur qddprna 1s8uor.ue lensnun sr saoads

aq1 19961 uosdurps 19961 €I\fq/{ 1g'7 '3rg; a1s aq1 uo Surpuadap 1sn8ny ol aunl to sr{tuotu ralul^{ aql

uaa,rqaq a8ue.r satun Suga^ oU lead aql lnq raqrualoN pu" rlJrpr l uaamlaq sralrou br uupoqt J

,{3o1org'g'7

'pauue; ,{laarsualxa sr Eare aql

aJurs punoJ aq IFla. spupls aJorx leql d1a15rn sr \ ' 
llutpoqt.Je^ oqlurJpoqt g qlr.tr uorlerJosse

ul saurlFrxos 'l!os dpups u1 drlunor 3u11e1npun d11q311s ro lpg uo sJnJJo 11 .s8ur:dg €u{J rpau

Jar.{lo ar{l pup ooJar{lp6 Jpau auo 'seale o^ l urory dluo r.!!!ou1 sr *n1oqad.E^ o1lurpoUt.A



-t- Number of flowers*

+ % of trees flowering

100

90

80
bo

o u o

50 *t
;

ba
30

20

10

0

100

90

80

d / u
3
€ 6 0

h J U

E t o
z

30

20

10

0
Jan F€b Mar Apr May In Jrn Aqg Sep oct Nov Dec

Month

Figue 2.5 Estimated number of flowers r€leasing pollen and propotion of plants releasing pollen in

a sample of 25 plants in Stand 4 during 1986

*, open flowers with intact staminal rings. AIter Sampson (1988).

L. oirescens and M. flaoigula are thought to be the main pollinators of E. rhodantha (McNee

1986). These species have been observed nesting in the west main stand, but the nests were not in

E. rhodantha plants which are very open and provide limited protection. Bird species do not forage

onE. rhodantha exclusively but use a variety of flowering species which occur locally, including

B. prionotes, D. ashbyi, G. eriostachya and C. quadrit' idrs. The species being exploited alters

throughout the year. Some types of bird may forage primarily on plant species which flower

concurrently with E. rhadanlha.

23.1. Th€ breeding system

The flowering strategy of E. rhodantha and observations of bird behaviour suggest that it is

pollinated primarili by birds, mainly M. flaoigula and L. obescens. Flowers are large and produce

copious quantities of nectar. They are pendulous and the stamen filaments are conspicuously red.

These features characterise many bird-pollinated plant species (Ford et aI. 1979).
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Table 2.2 Estimates of the outcrossing rate (t ) in elev€n eucalj4rt sPecies

Species Source

E, rhoilantha (undisturbed stand)

E. thoilantha (disturbed stand)

Eucalyptus obliqua L'}{erit

Eucalyqtus pauciflora Sieber ex- Spreng.

Eucalyptus delegatensis R. T. Bak.

Eucalyptus tegn4ns F. Muell.

Eucalyptus ltellulatr Sieber ex DC.

Eucalyptus stoatei C. A. Gardner

Eucalyptus bitso ^na (Luehm.) Maiden

Eucalyptus citriodora Hook.

Eucalyptus grandis Hill ex. Maiden

Eucalyptus saligna Sm.

0.59

o.26

0.76

0.70

0.79

o.69

0.77

0.82

0.77

0.86

0.84

0.77

Sampson (1988)

Sampson (1988)

Brown ef al. (1975)

Phillips and Brown (192)

Moran and Brown (1980)

Moran and Bell (1983)

Moran and Bell (1983)

Hopper and Moran (1981)

Fripp (1982)

Yeh ef al. (1983)

Moran and Bell (1983)

Moran and Bell (1983)

An important factor which probably contributes to the maintenance of a mixed mating system in

E. rhodantha is selection favouring heterozygous progeny which are more likely to be Produced by

outcrossing. The levels of heterozygosity observed in mature E. rhodantha plants were

significantly higher than those detected in seeds or newly germinated seedlinF, This suSSests that

selection is operating during the life rycle. Heterozygotes may be rnore likely to survive at all

stages from fertilisation onward; through seed rnaturatio& germinatio& early seedling Srowth and

as the plant matures. Similar processes are thought to occur in several other eucalypts that have

been investigated (Phillips and Brown 1977; Moran and Brown 1980; Hopper and Moran 1981; Fripp

1982; Sampson el al. 1988) and in other trees (Iedig 1986).

23.2. The distribution of genetic diversity within and between remnant stands

Reviews of the relationships between ecological and life history traits and the Senetic structures

of plant populations (Hamrick et al. 1979i Loveless and Hamrick 1984; Karron 1987) indicate that

tfrere may be some maior determinants of the distribution of genetic diversity within and between

populations. In particular, the importance of the breeding system in determining PoPulation

structure is widely recognised (Jain 1975; Brown 1978, 1979; Hamrick et al. 1979; Gottlieb 1981;

Hamrick 1983; Loveless and Hamrick 1984). In general, ecological and life history traits which

promote outbreeding and gene flow are associated with higher levels of intrapopulational

diversity and lower differentiation of populations.
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Table 23 Total genetic diversity anil the diskibution of diversit5r rvithin and between populations

of trees of wid€sprea4 regional and localised geographic distributions
Hn total genetic diversity. Ilg , mean gmetic diversity within populatioru;. DS? mean genetic

diversity between populations. Gg7, mean proportion of diversity between populations.

Species
No. of

populations H7 Hs Gsr (%l Sourcea

WIDESPREAD

Pinus poulrosa Engelm,

Pinus ruilialz D. Don

E. granilb

E. saligna

Eucalyptus cloeziana F. Muell.

Casuolina

cunninghamiana

REGIONAL

Eucalyptus caesia Benth.

E, oucis

E, Iane-poolei

Eucalwtus dioercicolor F. Muell.

E, rhoilantha

LOCAIlSED

Eucalyptts

lateitica Brooket & Hopper

Eucalyptus panilens Brooket

Eucalyptus

johnsoniana Brooker & Hopper

Eucalyptus

sabaec Brooker & Hopper

11

5

t2

7

17

m

13

10

7

13

5

0.289

o.lt7

0.190

0.260

0.270

0.292

o.t76

0.320

0.324

0.299

o25s

0.318

0.r70

0.139

0.t97

0.2&

0.098

0.767

0239

0.240

0208

0.068

0222

o272

0270

o2/r

0.278

0.155

0.084

0.170

1.5

16.2

12.o

8.0

11.0

28.7

6r.4

24.4

13.7

9 '

10.1

12.6

8.2

39.6

13.7

I

2

J

4

J

6

8

aSowces of data: (1) Flamrick (1983), (2) Moran and Hopper (1982), (3) Burgess and Bell (1983),
(4) Turnbull (1980), (5) Moran and Hopper (1987), (6) Sampson a al. (19SS), (D Sampson (1988),
(8) Coates (personal communication).
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Figure 2.7 Diagrammatic representation of E. thoilantha at stand 4 showing the position of

subpopulations 1 (wes0 and 2 (east) and Are area bumt in APdl 1986

( . ) Sampled plant, ( ,,! ), Other E ' thoitantha- (8 ), E' rhoilantha burnt APril 14th' 1985'

( - ), Fence. The scale is aPProimate.

found in stands varied between years, aPParently because of the number of flolvers and availability

of nectar.

Seed morphology and observations of seed dispersat also suggest a Potential for gene flow over

relatively large distances. seeds are winged and are blown readily through the Patchy vegetation

by strong prevailing winds.

Estimates of gene dispersal from the distribution of rare non-Il|atemal alleles ranged htween

approximately 8 and 185 rn (mean 57 m, s.e.26.62',). Comparison of adult Plant and Pollen Pool Sene

15
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23.4. Outcrossing rates in natural and disturbed stands

Outcrossing rates in plant populations are not fixed but are affected by several genetic and

ecological factors including the size and density of populations and the availability and behaviour

of pollinators. Theoretically a reduction in population size will be associated with an increase in

inbreeding and reduction in fitness.

There was a substantial increase in inbreeding in E. rhodantha in a small remnant of 14 plants

isolated in land cleared for agriculture (Stand 34 Fig.2.4; Sampson 1988). The level of outcrossing

recorded in this stand (?=0.25) was significantly lower than that determined for an uncleared stand

and substantially lower than rates reported for any other eucalypt (see Table 2.2). It was attributed

to a substantial increase in self-pollination, probably as a result of reduced plant and Pollinators

numks.

The increase in inbreeding was not associated with a decrease in reProductive outPut as

determined by the number of capsules produced per plant in one season, but these investigations were

very limited. Observations suggest that the smatl remnants of E. rhodantha are less fecund than

the larger populations and the plants appear less vigorous. This may be simply the result of

environmental degradation. Ily'hether increased inbreeding is associated with decreased fitness in

E. rhoilantha is a subiect that requires further investigation.

2.3,5. Fecundity

Plants in distubed and relatively undisturbed stands maintained moderate levels of seed set

(Table 2.5). The number of fruit set Per year was low when compared with the malority of eucalypts

which produce numerous, usually thousands, of small flowers and fruits. This reflects the different

flowering strategy of E. rhodantha which produces a few large flowers with large nectaries in each

flowering season. The number of flowers and hence the number of capsules may vary substantially

between years.

There were significant differences between plants for the number of seeds per fruit and the mean

height of seedlings at eight weeks (Table 2.5). When within-plant variation was taken into

account, no significant differences were found between plants or between stands for any of the other

characters assessed (Tables 2.5 and 2.6).

77



8t

a !J Jo uon rasqo '(6g61 aaNJy6 ar.rJ Jo aDuasqe orp ur paas aseolar pue uedo lply t4yapoqt.gl

'(qs86l alqoN
pue uo13q11ai1g qs{qelsa o1 s8urlpaas lr eu Jo ArFqeuI arD pue suoDlpuor uorrerlnura8 ayqelps

Jo )uel p 5lueq paas Lros E Jo lu.rurqs.qqelsa eW 3up${ s.ro4epa.rd ;o spega aq} ,speas alqpr Jo {rpl
e Supnpr4 saelptu yo suopqndod gmq dpuara,r pue lumqrm u.r tuarqlnDar l1u{l o1 papa88ns uaaq
aaeq srotreJ Ie.ra^as '(Eggdl alqoN pue uo€qfiat\ j696I pueloFD a,rg dlrelnrp.red ,aJueqm]qp

3q,uoy1oy rnJ)o ol pup saprununxoJ aalleur uI erEJ aq o1 papoda.r s! luarxlrruJar Bqlpaa5

uogarauaEar aagqa8aa puu ryarqr-noay .9.€Z

199611 uosdure5 .ragy

6€

99t-Zr
(9'r) r'89

oz
9[-0

(6r) r'9

6S

8L4

G'O t'&

sz
€I{

(8'r) 6'€

su

6E

€I I-€

(8'€) 8'It

/.€

t}{)
(Er) €z

LT,

t8{)
(6'|i) r'9r

N

a3ue.r

uEatu

lJu}/spaas .oN

N

a3ue.r

uearu

g986I roJ fuqd/ras SIIruJ 'oN

N
a8uer

IIE III

Vga5I roJ luqdnas qTn{I 'oN

7 uoneJndodqns

t alls
1 uoguJndodqns

t aIs€ alls

'poroJs lou'su 'sasaqlrared ur sro.rla pJepuuls .196l .qal uI
palunoD g '986l 'JaO ur palmof, o 

.suopeool uonqndodqns pu" prsrs roJ l.Z .3r.g pue 1.7 a1qel aag

t pusls uI
suopqndodqns on1 uI pue € puEts tE qwlil ttllwporp -3 yo uoganpord paas pra apsdu3 SZ ans;



Table 2.5 Mean seed and seedling draracteristics scored in the progeny of ten E. rhoilantha plartls

ftom Stand 3 and from each of two subpopulations in Stand 4

Values shown are the means of two replicates. See Table 2.1 and Fig. 2.7 for stand and

subpopulation locatioru.

Germination Final

at 7 days (7o) germination (%)

Seedling alive at

8 weeks (7,)

Height at

8 weeks (mm)

Stand 3

Mean

Range

Subpopulation 1, stand 4

Mean

Range

Subpopulation 2, stand 4

Mean

Range

I J .J

0-27.5

10.5

2.5-35

47

30-77.7

54.5

17.5-80

42.75

30-77.7

46.25

tJ-oz.J

54.97

36.7-68.7

57.42

55.0-75.0

zo

o47.5

72.8

57.5-82.5

63

50-72..5

JZ.3

JO. l -OO.Z

After Sampson (1988).

plants indicated that more than half of the fruit on a plant could open during a single year, with

the highest opening rates occurring between October and December. Despite this supply of seed,

natural seedling recruitment has not been reported tn E. rhoilantha. A limited investigation of the

effects of fire on seedling recruitment and vegetative regeneration was conducted by Sampson (1988).

Following a moderate April burn, 29 of 30 plants began coppicing at the onset of the first growing

season following the fire (November 1985) and some flowered during the 1988 season, two years

after the fire (McNee personal communication). No significant damage to or loss of the new

vegetatfue growth was observed. Ttris was attributed to the exclusion of sheep since rabbits and

kangaroos still had access to the area. New shoots on plants in paddocks where stock have been

grazing are usually stripped of leaves.

The fire was not followed by seedling recruitment. A substantial quantity of seed held in the

canopy (=27 000 seeds) was released following the fire but only six seedlings were observed. None of
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to the mortality of E.rhoilantha seedlings planted in quadrats. It was undear why there was no

increase in the mortality over thesummer period @ecember to Febnuary) whm melrn temperatures

are high and rainfall negligible.

Seedling recruitrnent follows only a small proportion of fires in mallee eucalypt populations and

occurs as a result of the coincidence of both fire and envircnmental conditions suitable for seedling

establishment We[ington and Noble 1985a). Observations in the small burnt site of E. rhoilantha

demonstrad that fire may have an important role in the reproductive biology of E. rfto d.antha by

stimulating the release of large quantities of seed from the canopy. Similar suggestions have been

made for many oth€f, sderophyllous plants (Gill 1981). It seems reasonable to suggest that, prior to

the dearing of vegetation, lrore extensive periodic fires in E. rhoiltntha populations may have

stimulated the release of seed and satiad predators. lvhen other conditions were suitable,

recruitrent would then ocrur.
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in the founding of plant populations. The information on the genetic diversity within and between

stands and the mating system presented in this report provides a background on which decisions

about founding and rehabilitation of populations may be based.

lf E. rhoitantha were still distributed as it was before European settlement, the appropriate

conservation strategy would be to have several reserves containint entire PoPulations scattered

throughout the range of the species. This would conserve the range of morphological and genetic

diversity, maintain levels of gene flow and cohesion in the species gene pool, and maintain habitats

to conserve the flora and faunal diversity that contribute to community stability. This strategy can

be modified and, with appropriate management, the remaining stands of E. rhodantha can provide

a viable system of populations to ensure and enhance the survival of this rare flora.

Research has indicated that stands of E. rhodantha may be subdivided into genetically different

neighbourhoods and that gene flow within populations is limited. When populations are

subdivided in this way, it is important to preserve as much of the entire population as possible

because the loss of a portion of it may be as critical in a genetic sense as loss of the entire Population

(Hamrick 1983). Therefore, entire populatio^s of E. rhodantha should be conserved where possible

and the larger, fecund populations should take priority (i. e., Stands 4 and 5, 1 and 2).

Recommendations for conservation should not be based solely on genetic data. Ideally they

should include information from morphological and physiological studies (Hamrick 1983).

Strategies to conserve E. rhodantha should therefore include both of its morphologically different

varieties. The investigations of the response oI E. rhodantha to fire and field observations provide

limited but useful physiological information.

One approach which attempts to use genetic information to conserve variation is to maimise the

conservation of locatly-cornrnon alleles which are presumably maintained by selection. The Pattern

of distribution of this type of allele in E. rhodantha is artificial because its stands are remnants but

all the efsting locally-common alleles could be conserved by preserving Stands 1,4 and 5. Another

approach is to select populations on the basis of genetic distance. This is not advised for

E. rhodantha since estimates of genetic distance for it may be biased and relationshiPs unreliable.

3e Managem€nt actions

Kelly et al. (unpublished report) have described in detail the allocation of responsibility for

rare flora within the Department of CALM. In general, the Provision of advice on management

prescriptions is the responsibility of Flora Conservation Research Program staff and the
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* l r ' (d) Stand 3 (entire stand private)

(e) Stand 5 (Shire of Moora)

(f) Stand 7 (private)

Investigations sugtest that about 25 plants spread over about 4 ha of natural habitat is above the

effective population size for E. thoilantha (Sarnpson 1988). However, although most pollen

dispersal may occur within neighbourhoods, neighbourhoods are not isolated. Gene flow within and

between stands is an important component of the genetic systern. Therefore, a minimum viable

population should consist of more than one neighbourhood (subpopulation) of about 25 plants.

It is very important to maintain populations of pollinators. Birds forage on a variety of species

and need species other than E. rhodantha for nesting. To ensure and enhance the survival of

E. rhoilantha, it is essential to provide and maintain areas containing a suitable variety of species

and habitats.

Therefore, 35 ha is the minimum recommended reserve area for viable populations of

E. rhoilantha. There are two remnant stands in uncleared areas treater than this size (Stands 4 and

5) and they are the highest priority for conservation. Smaller remnants in suitable habitat may

still be useful as long as they are above the estimated effective populadon size of 25 plants. These

stands may fulfil the requirement of msuring and enhancing the survival of E. rhodantha over the

short term, but their value for long-term conservation is reduced.

3.2.3. Pntection ftom grazing

Plants that are to be conserved requirc protection from grazing. This may be achieved either by

fencing or by agreement with landowners to exclude stock. Evidence suggests that.-it is not necessary

to exclude rabbits to protect E. rhodantha from grazing, however, the rabbit population should be

controlled to prevent damage to the habitat. Part of Stand 4 has been adequately fenced by the

landowner. Complete fencing of Stands 4 and 5 and the associated habitat should be the highest

priority. This may conflict with the landowners requirements for grazing and shelter belts for stock.

It is therefore essmtial that managemmt actions include discussion with the landowners about the

position of fences and provision of alternative shelter belts.

3.2.4. Protection from accidental destruction

Stands of E. rhodaztha should be protected from accidental destruction or damage by bulldozing,

off-road vehicles, rubbish dumping, spraying of potentially damaging herbicides and recreational

land use.
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Seed from cultivated plants could be supplied to nurseries since the species has ornamental value.

This may have the added benefit of reducing pressure on natural populations from illegal seed

harvesters.

Seed from artificial plantations should not be used to re-establish or found new PoPulations

unless seed from wild populations is not available'

Seed from wild populations should be collected and placed in long term storage both as a

precaution against sudden extinction and to conserve potentially important economic genetic

materials. This seed should be representative of the range of genetic and morphological diversity

and sampling should include populations with locally-common alleles (Stands 1, 4 and 5). In

practice, all stands of E. rhodantha can be sampled with little effort. Within stands, sampling

should be random. Information about the status of seed collections should be made available to

field officers to ensure samples are rePresentative and to Prevent unnecessary re-sampling.

3.2.9. Rehabilitation of existing stands

Rehabilitation of the smaller existing stands is required to fulfil the oblective of management. It

should be done in co-operation with landowners, Shires and the MRD. Officers are referred to the

Department of CALM Information Sheets Nos. 5-87 and 2€8, and Edmiston (1987) for advice on

methods of rehabilitation.

The number of E. rhodantha plants in smaller stands that are to be conserved should be increased

to at least 25. Reestablishment of other species, particularly those exploited by pollinators, is

also essential. Ideally, artificial populations formed around the nuclei of remnant stands should

form subpopulations of related individuals and levels of genetic diversity should be maintained.

Seeds for re-planting should therefore come from existing plants. This may produce a founder effect

so that the new population is not representative of the original population but complete elimination

of genetic variation is rare even when the number of founders is small. If sufficient seed is not

available from the stand being rehabilitated, then it should be obtained from the nearest

population.

E. rhodantha seed germinates easily with the addition of water' Approximately 30 per cent of 6-

week-old seedlings planted into the field in June were surviving 15 months later. Improved

survivorship may be obtained by planting older seedlings with deeper root systems or by watering

seedlings throughout the first summer. Investigations indicate herbivory by rabbits, kangaroos or

insects is not a significant cause of seedling mortality and therefore it is unlikely seedlings would

need protection from these factors.
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. Infor.rnation on the locations of Phytophthora infections should be regularly updated and the

management actions required to prevmt the infection of E. rhoilantha consewation areas should

remain under revision. It is essential lhat P, cinnamomi and other pathogenic Phytophthora

species be elduded not only from areas in which E. rftodantfta occurs but also from the surrounding

communities which contribute to the support of pollinators.

Guidelines for dieback hygiene procedures can be obtained from the Regional Office of CALM and

the Moora District Debad< Protection Plan.

Table 3.1 Stands listed in ord€r of priority for management actions

Priority determined on the basis of existing threat and b€nefit to the overall shategy. Refer to the

text for details. r, Land acquisition is the responsibility of the Conservation Lands Acquisition

Committee.

Managemmt action Stands in order of priority (first to last)

1. Land acquisition*

2. Prokction from grazing

3, Protection fmm

acridental destruction

4. Protection from fire

5. Weed control

6. Linear marking

7. E: sifu conservation

8. Rehabilitation of

existing stands

9. Establishing new populations

10. Artificial gene flow

11. Monitoring

12. Dieback

4andt |a d2, 3a, 3 6,  7

4andt rehabilitation stands

l and Z 3 6, 7, 4and5

4 and 5, 1and2, 3 6, 7

4and5, rehabilitationstands, remainder

l and 2, 6, 4 and 5, isolated roadside/firebreak plants

1,4, and 5, remainder

1ard2, 3a, 3 6,

not applicable

not applicable

7, 4and5

4andi 1and2, remainder

4 and 5, areas with Bankia ard other susceptible species
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