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distinct due to its flattened achenes; he noted, however, that this species was otherwise similar to
species n Helichrysum sect. Inrerencel/a. Mueller (1889) recognised the relationship between the
one species ofsriaerra and the species included by Benthamrn sect. Lowrencel/a for he listed them
together as species of Helichrysum, as did Black (1929, 1957). Earlier Black (1915) had suggesred
that if schoenia is to be recognised as a genus distinct from H elichrysum then H. ayersii F. Muell.
must be included in it. Haegi (1986) placed sciaenia cassiniana (as Helichrysum cassinianum),
Helichrysum ayersii, H. davenportiiF. Muell., and 11. sdmr/erlrle F. Muell. in s ect. ktwrencellabrt
noted that this section should have generic rank since the included species were very distinct from
other members of Helichrysum. In a recent paper Anderberg (1991) indicated the close affinity
between Lawrencella and schoenia and recognised that further work was required before the status
of related taxa could be clarified. rn the 'l,swrencella' complex he placed Helichrysum ayersii,
H. davenportii, H. lindleyi Eichler (= Lawrencella rosea Lindley), H. flifolium (with its close
relatives here referred to as the 'xanthochrysum' group), t1. spiceriF. Muell. and F1. obtusifolium
F. Muell. & Sonder. I concur with his suggestions except that I exclude the last two species which
I consider to generically distinct.

Tribal classiffcation

The species included in the Lawrencella complex have traditionally been placed in the tribe
Inuleae. work on the tribal classification by Anderberg (1989) has indicated that lhis tribe should
be divided into three, the Inuleae, the Gnaphalieae, and the plucheae. The Gnaphalieae, as defined
by Anderberg, comprises the taxa that were included in the two subtribes Gnaphaliinae and
Athrixiinaeby Merxmnllet et ol.(1977).In arecenf comprehensivetreatmentofthe tribeGnaphalieae
Anderberg (1991) has rccognised a number of subtribes including the subtribe Angianthinae Benth.
in which Lewrencella and, its relatives are placed. Anderberg expressed uncertainty as to the
systematic position of Bellidabut, as indicated above, I consider that it should be included in the
Angianthinae and that it is closely related to Lawre cella.

Taxonomy

The Lawrencella complex

Many ofthe characters that havebeen examinedandused to delimit thegenerahave been discussed
elsewhere (wilson 1989). There are many morphological and anatomical characters associated with
the plants that are of value in determining relationships, however, not all of these characters can be
so described that they are readily comprehended. Thus the texture of the corolla. the shaDe of its
constituent cells and the thickening of the cell walls are chrracters that are of value in suggesting
affinity, though sometimes of timited use in formal descriptions becauseoftheircryptic natur;. I hav;
expanded below on some of the chancters that I consider to be important when assessing affinities.

A number of characters that arc found in the achene are useful in sering either to distinguish the
I'awrencella complex from other taxa that have been inclu ded in Helichrysum, or to distinguish the
putative generaor infrageneric taxa within the group. Those characters that are used in thispaper are
as follows:
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Pappzs (Figures 2-7). In the Lawrencella complex the bristles are linear, firm, prominently
barbellate, without spreading basal cilia, they arepersistent or shed entire. InBellida, H.lindleyi utd
H. davenportii thepxppus lengthens during anthesis. In othermembers of 'Helichrysum' thebris]des
are filiform or, if broadened at base, eventudly break just above the base to leave apersistent corona
on the achene,

Achene aper (Figtes 2-7). The apex ofthe achene forms a shallow rim around the base oftheprppus
In Helichrysum cassinianum utd in H. .zlerrii, in the other species of the Zawr encella complex the
achene apex narrows and passes smoothly into the pappus base.

Achenial hairs (Figures 2-7). Normal duplex hairs, when present, are thick-walled; two-celled
papillose hairs are absent. The pericarp is velutinous with minute acicular unicellular papillae in
Bellida, It. lindleyi, nd H. dave portii, in tt least some of the achenes - \n H. davenportii acicular
multicellular hairs are sometimes also present. The achenesof H. cassinianum, H. ayersii, and the'Xant ho c hrysum' group lack these papillae or h{rirs but berr scattered muliicellular gland{ipped hairs
in addition to normal duplex hairs.

Vasculature ofthe achene and seed (Figures 2-7). The posifion ofthe two vascular shands in the
pericarp in relation to the solititry vascular strund in the teslr and to the position of the cotyledons of
the embryo was suggested by Short el a/. (1989) to be of gene c signillcance.

Figure L Anther apicula (A-D) aDd stylc apices (E-rl of bwrencello dayenportii (A &E), Bettidd eraninea @ & tl,
Ozothonvws IepidophJll4r (C & c), and Crryroctphalun senicatwn (D &tI).
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Chemical data

Few Australian species of llelichrysam have bcen chemically investigated and the taxonomic
significance ofthe results ofthosethat haveis notvery informative. However, in a paper by Jakupovic
el4l. (1989) theresults ofan analysis of I'lelichrysum davenpo ii, H. lindleyi,and Bellida graminea
werepresented along with analyses ofH. ambiguum'fucz- (= Chrysocephalum), H. bi lo bum $t aket-
(= ozothamnus), and. H. leucopsideumDC. From this investigation some tentative conclusions were
drawn.

rn Ilelichrysumdaveflporlii was found isokaurenic acid and a thiophene derivative numbered 37.
rn H.lindleyi thethiophenes numbered 37 and 38 and some triterpenes were lou nd, while in B elLida
gramineawerc fornd thiophene acetylenes and the desoxy derivative ofisokaurenic acid numbered
37a and the thiophene numbered 38. These compounds were not found in fte three other sDecies of
Australian' H e I i c hry sum'.

The chemical analyses therefore suggests that lhe three 'Lawrencella' species are more closelv
related to each other than they are to the remaining 'Heliclrrysrm ' species ihis lendssupportro the
opinion, based on morphological considentions, th'J't the 'Lawrencel/a' complex is a natural
assemblase of taxa.

Mycorrhizal data

It has been demonstrated by warcup (1990) that Australian species in thc tribe Inuleae can be
almost equally divided into those that form only vesicular-arbuscularmycorrhiza (VAM species) and
those that form both ectomycorrhiza and vesicular-arbuscular mycorrhiza (Ecto species). The
Australian taxa placed in 'Helichrysum' can also be separated into Ecto and VAM species. The
presencc ofboth vAM andEcto species in the same genus is unusual since normally genera have been
found to contain species that are either all ectomyconhizal or all non-ectomycorrhiz:rl. when the'Helichrysum' species are segregated into thosegenerarecognisedbyAnderberg (1991) andby myself
the situation changes, for thcn each of the segregate genera contains, as far as is known, only
ectomycorrhizal or only non-cctomycorrhizal specics.

Warcup (1990) examined the mycoffhiza of the following species in the la,t r encella complex:
Helichrysum ayersii, H. cassinianum, H.lindleyi, H. davenportii, H. subulifolium, and Bellida
graminea,he fotnd them all to be non-ectomycorrhizal. This is also the situ ation in Rhodqnthe s.l.
(Wilson 1992a) and Helichrysum srb5. Ozothomnus (Ozothamnus R.Br.); it contrasts wirh the
situation in the Helichrysum bracteatum grotp (Bracteantha), the H. opiculqtum Erolp
(Chrysocephalum), and in the H. leucopsirleum gtoup all of which are ectomycorrhizal.

Generic circumscription

on the basis of the characters thrt are found in the achene (see above) a close relationship is
suggesfed between H. cassinianum, II. aycrsii, and the species of lhc,Xanthochrysrm' group on the
one hand, and bctween Bellida,11. lindleyi tnd, H. d.aveflporrl/ on the other. This correlates with the
nature of the pappus which in H. lindleyi, H. davery)ortii, xnd Bel/rda elongates dudng anthesis to
extend beyond the corolla while in the other genera it remains rnore or less equal to the corolla.
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Fi9]uje2. Bellida grdnntel. A acbcDc with pappus and corolla. B 1.S. achcne (senid'asBnatic). C achcnial sinsle celled
prp; l laeanddDplexhAirs.  D- port ior  ofpappus br is i les.  E-seed( i .e.resra) .  F-  epidennal  cel ls  ofrcsra.  (v.s.  -  vasculars i rand,
p - pericarp, t - tesra, e - enrbryo.) From rnrSr Pdft 793/86.

excenfic hollow bxse, moderately to sparsely hirsute with duplex hairs and densely and minutely
velutinous with acute single-celled papillae (in smooth achenes thesc absent), mot myxogenic, at apex
expanded into two cup-shaped extensions that bear the pappus; pericarp deeply and transversely
rugose (or occasionally smooth), thick and cfftilaginous, a vascular strand in each margin ofachcne.
Seedcompressed turbinate, free from pcdcarp;testa thin, vascular strandextending to apex in medial
position and at right-angles to vascular strands ofpericarp. Pappus at anthesis abouthalfas long as
the corolla, in fruit almost twice as long; bristles filiform, prominently dentate, rcddish towards apex,
united into groups that are firmly fixed to each of the extensions of the achene, persistcnt.

A monotyplc genus.

Bellida graminea Ewart, Proc. Roy. Soc. Victoria 19:35(1907).71pe: Jibberding,Wcstern Australia,
1905, M. Koch s.n. (iso: PERTH). (Figures 1 & 2)

Distribution. Found only in southern Western Australia.

Moore (1917) indicated a relationship of Bellida to H elichrysum davenportii and treated them as
being congeneric, while Anderberg (1989) has suggested that Bellido mxy \ot even be a member of
the Gnaphalieae. I consider that the similarity of floral and fruit morphology betweet Bellida and,
Lawrencella indicate that its position here is correct. The similrrity is strongest to Lowrencella
davenportii which, if a hue reflection of phylogeny, indicates that lanrencella as heated here is
paraphyletic.
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Lawrencella davenportii (F.Muell.) Paul G. Wilson, comb. nov. (Figures 1 & 3)

Helichrysum davenporlii F.Muell., Fmgm. 3:32(1862). - Helichrysum lawrencella var. davenportii
(F.MueU.) Benth., Fl. Austral. 3:616( 1867). - I'lelichrysum rosdrm (Lindley) Dru ce var- davenportii
(F.MueU.) Domin, Vestn. Kral. Ceske Spolecn. Nauk. Tr. M Lt.-Pir.2:120(1923). Type citation: 'In

Australia centrali ad flumcn Neales. J.Macd. Stuart.' Lectot!pe (here chosen): Neales River (MEL
579934', isolecto: MEL s.n.).

Bellida major S.Moore, J. Bot.55:100(1917). Type citation: 'Western Australia, Mulline;
J.E.C. Maryon,1916.' Type n.v.

Distribution. Found in Westem Australia, Nofihern Territory, and South Australia.

Lawrencella rosea Llndl(y, loc.cit. (Figures 1 & 4)

Helichrysum lawrelctll.lBenth.,Fl. Austral.3:616(1867) ll om.illeg. - Il el ic hry sum ro s eum (Lindley)
Druce, Bot. Soc. Exch. Club Brit. Isles 4:626(1917); Donin, Vestn. Kral. Ceske Spolecn. Nauk. Tr.
Mat.-Prir. 2:120(1923) comb.illeg. aoz (Hook.) Baillon (1886). - tlelichrysum lindleyj H. Eichler,
Taxon 12:295(1963). Tlpe: VasseRiver, on the South WcstcoasrofNew Hollan d,1839, Mrs Molloy
(holo: CGE photo seen).

Distribution. Southern Westem Australia.

FisuJe 4. IawrenceUa ln /.];. A - acbene wilh p,tppus. B - L.S. acbene. C - T.S. achene (semidirgmnutic). D - achetriat duptex
hair. E - Apex of pappus bi slle. F - seed (i.e. testa). C - epidemral cell! of resra. (v.s. - vascu tar strdrd, p pericar?, t - testa,
e - enbryo.) From P .G . Wilsol 12353.



'!p!^ uou adq ',(i'lorag 'qH) aBroeg 'f'ld 'lJ lrsru apun 'ulllnuuruntrAl
'rd urlsny'Jlsrp urqsH, :uo4c1rc od.{; '(906I)619:9t'lsfS'qrquf 'tog's1erq ra8roaS slla1opo4

'(-tdl,\l :otoq) €/8I 
''podxa s.assog:rdf,J

',essoC :o?3to srluoru trrunr^ uL :uoqlllrJ odfl '(t/8I 
)19I:g 

'ruBrrg ''11onyq 'g ttsnto wnstuqcttag

(sr
I sorn8rC)'(9I6I)0t8:6Euremsnv'S toS ,{oU'rordT,'su0{ {{r0tg't ( onl^t'C) rsra,{e eluaoqrs

dnorSqns BrueoqJS

'cllsJ,tsnV ol Jrrrepua sermds eArC

'(seueqJe aluols aql uo luolsrsDd) snonprJop
ro lualsrsJad'asaq le Euu uoqs B ul pallun lnq ee{'.rollef Jo ssolnoloc 'o1e1uep 'xadu spm.,rlo1
ruroJrIrJ pu?e$rqteraeurl-^{oruu sallsuqsnddsd 'uoursodprpeu eql uI pees SuqrJIf,ue,{lelelduoJJo
€/Z puels JDtnJsr^ 'snooJeuoJ ,{[urql ?lsel 'fuerued ot lus-rsqpe Io uro4 eoq poos :pele^ecxe lou
es?q :lu?cgruEls ur 'rulnuur urnrpodofuuJ :uoltrsod le peu ur pw sactrJ Issrop pw prlue^Jo eIuoJ ur
spur4s rqncse,r ',{:edBd ro 'snoaculsnrJ pur urrll 'snour8EluluJ fuDJued:snddcdgo escq Surpuno::ns
pur posrer sou-rDolllos urSreur l?Jrde !uoserd osl? srl?q poddp-pue18 goqs's:ruq pr6ut?q,retuos qlr,r
elnsJrq dlosuep ol ,(lesJeds 'plo^oqo-possoJduoJ ol oleJol eueqcy dq ol Surpuetxe puc lnols pue:1s
ntnxs?^ 'esoJlrded 'elnJc 'prollep xedu eIFl5 Jt]yloc eq1 Surpaecxe puc euU ,{leuroIlxo slrrl :Suolqo
-,roIJtru rullo. :luslelrnbs pue lptus qlec purSretu 'pe1p,,w-urq1 puu 3uo1qo s11e3 lclsrp puB lurpetu 'pelp.,t|-{JIr.0 pw Ierelellnba + slleJ leurryord 'olDproJ a8Bpueddu :sreqluy dr1 o1 Eurpuolxa spue4s
rBIn3se^'urqlr,ln e$lntrIloJ roeso11tdcd saqol:snolrueqnd-re1npuel3 flesruds 'peqol - E'qu1etcurqrnl
-aorr?u qlt,lt pcupuq,(c-,trorruu ellolo3 'oleu Jouur oql pue J?nxesrq relno cql 'Jrqdroruourlotr

slerolC 'esolldud Ju1npur13:o sno:qe18 'xe,tuoc elrcldeceg '(alrq,r ro) ,rotta,{ ro 4urd'cpd11e uuru.rel
:ouoerels Euolqo w qlr,4\ snolll]os 'Euolqo .,!\cla :luasqtr ro luesa:d slcuq rauul 'ouoeJe$ leu uoeI8
J31n6ueu1c qlr,tr fssolS 'alc^o-snouDJs fl3BJq Jalno :slJsrq Jelno oqlJo euooJols eql uo snolruaqnd ro
snorqclS osr^ueqlo 'alerIrJ ,{lloo,,r1 sou-rlletuos 'eleues- g J slJs.rq :lou Jo tuurpcJ 'lr3upurl,{o-,rorlcu ol
pc1:eqdsrueq e:cnlo^ul ruroJrqu,&oJ ro .&8lllos BIntrdBJ 'elerol ro Suolqo 'el?uJolla lo alrsoddo
sa,rm1'sno1n:aqnd JslnputrlS ro'olnsJrq ,{luoqs Jo'rs.^oJ ,{ltoo,ll e Surcnpo:d runlnordu snoluaurulrJ
palm3 B lBoq '8uno,{ uaq,r 'lBql srpq oleuosrun tJoqs qlr^\ snollolJrq 'sqreq tJeto lonuuy

'Ilent{ d r',r uls,srsourrl
uoSodotatJ'.(ueso\3ent4) ad&opa7 '(ES8l)SIt:SZmeuurl' 

llentr i C srsdorrrdr la H'txesaoSodoratd

f,t tg.' y wn11au at wnra fi ! p H
:adtJ '(ZgBD\EZtt JsrI I prEC ̂re) 'log 'I s.Je{ooH 'let| t/ owadsotuag 'l3es u raidlpH

'zxnlwn!p!!l!t

unstuqtoqtuoy: ad{1 '(I 
S8I)66I:I/tZ no3sol l setsllurn'leN'dru1':og llng "zornlunstuqcoqtuoy

'[zl$1S ( qJIpn?C) DuDtutssDTS =f
4eots, Dllolllsoddo ,raraqrs :(uesoqc ereq) ad(rcpaT '(Zggl)gl.I:g 'ldtsrH 'uollrcq (zleets)
otuaoqrs't os wnsf-tqrlpH - (ES8I)SIt:SZ eeeuul.I "[onhl'{ (zleelS) DruaoLlrs 'pas uoSodotat4

'(st8I)08t:I 'ssrord'ld "urqo'I ul asets eluaoqJS

x.tdurox D aruahrj'uostrnd O Ined



Nuylsia vol.8, No. 3 (1992)

Distribation. Found in southern Western Australia, Northem Territory, and South Australia.

A species readily distinguished from Podolepi.r, in which genus it was placed by both Diels (1905)
and Davis (1957), by its triangular style apex and its turbinate rugose achenes with couse hairs.

Schoenia cassiniana (Gaudich.) Steetz in Lehm.,Pl. Preiss. 1:48I(I845). - Helichrysumcassinianum
Gaudich. in Freyc., Voy. Uranie 466 t.87(1830). - Helipterum cassimanarz (Gaudich.) DC., Prod.
6:216(1838). - Pteropog,oncassinianus (Gaudich.) F. Muell., Linnaea 25:415(1853). Lectotype (herc
chosen): Baie des Chiens-Marins, C.Gaudtchaud (P photo seen, isolecto G-DC photo seen).
(Figures 1 & 6)

Schoenia oppositfolra Steetz in Lehm., Pl. Preiss. 1:480(1845). - P teropogon oppositlfulius (Steetz)
F.Muell., Linnaea25:415( 1853). Type citation: 'Speciminaintegraleg. cl. Roo in Australasiaaustrali-
occidentali inter flumen Swan-river et sinum regis Georgii III. (V.s. in herb. aulico Vindobonnensil)',
non vidi.

Distribution. Found in Westem Australia. Northeru Territorv. and South Austmlil.

Figure 5. Sc/roenra ayarsii. A - achene wilh pappus. B - L.S . - acbene. C - T.S. acheoe Gemidiagr.rnatic). D - achenial duplex
hair. E - apex ofpappus brisile. F seed (i.c.lesta). C - epidemral cells oftesta. (v.s. - vascDlarstmDd, p - pericarp, i- resla,
e - embryo.) Fro l/. Ds,urz 6588.

,L
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Fienrc1 . Schoeniartlifolia slbsp. lubulilolia, A - acbene wilh pappus. B - T.S. achene (semidiagramatic). C - achenial duptex
hair. D - apex ofpappus bristle. E- seed(i.e. testa). F- epidermal cells of testa. (v.s. - vascular strand, p - pericarp, r - tesra,
e - embryo.) FromA. Moriro4 30.ix.1904.

Key to subspecies

1. Involucre turbinate to cylindrical; ray 3-6 mm long
2. Plant single-stemmed; involucre turbinate.................. -......snbsp. fil ifolia
2. Plant multi-stemmed; involucre cylindrical .................. . s\bsp. arenicola

1. Involucre hemispherical; ray 7-10 mm long .................. .stbsp. subulifulia

subsp. filifolium

Helipterum tenellum A. Gray,l.c.

Helic hrysum turbinatumW.FiAg.,l.c. - Helichrysum pseudoturbinatum C. Gardner,l.c., nom. illeg.

Distribution and habitdt. inlrnd south-west Westem Australiafrom Mullewa to Kalsoorlie and Lake
Barker in saline areas.

(
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Schoenia macivorii (F. Muell.) Paul G. Wilson, comb nov.

Nuyts ia Vol .8,  No.3 (1992)

Helichrysum macivdrii F. Muell., S. Sci. Rec.3:99(1883). Iype; Gascoyne River,1882,J. Forrest
(iso: MEL two sheets, PERTH).

Disffibution and hqDitat. Gascoyne River area on sand or loam.

Schoenia ramosissima (F. Muell.) Paul G. Wilson, comb. nov.

Pteropogonramosissrzas F. Muell., Linnaea25:412( 1853) . - Helichrysum semrlertile F.Muell., Rep.
Pl. Babbage Exped.14(1859) - Hetichrysumramosissimum (F. Muell.) Druce, Bot. Exch. Club Brit.
Isles 4:626(1917) nom. illeg. non Helichrysum ramosissimum Hook.(1848). Type citation: 'In

planitiebus arenoso-argillaceis inter montes Flinders-range et sinum Spencers-gulph etiam non procol
a rupe Cudnaka.' Lectotype (here chosen): In planitiebus valibusque sterilibus propc Cudnaka et
Wrtlendunga, Oct. [18]51, Dr Mlueller] (MEL 604822). Poralectolypes: Cldnaka, Nov. Holl. austr.
inter., F. Mueller (MEL); Intcr montis Flinder's & Sinum Spenceri, Oct. lI8l5l, F.Mueller (MEL).

Helichrysum semifertile vx. xonthoglossum F. Mucll., Rep. Pl. Babbage Exped. 14(1859). Type
citation: 'Wonnomulla, Elizabeth Creek'. Zype: Smith's Walcrhole, aaoa. (holo: MEL).

Distibution. Found in Northem Territory, Queensland, New South Walcs and South Australia.

This species hxs a variant with white and a vadant wilh yellow bract ray laminae. All of the
syntypes of Pteropogon ramosissimus have white ]rminae and evidently for this rcason Mueller
described as a vrricly a yellow-rayed plant collected on the 'Babbage' expedition.

Thepresumedholofypcof H. semifertiLe v ar. mnt ho Blo s sum is a small specimen mounted in a blue
packet that is labell cd.'Pteropogon ramosissimus JJ flavisima, Smith's Waterhole'; it beilrs no other
information. Smith's watcrholc is one of the localities visited by B. H. Babbage on his expedition
in 1858. The locality is rlso rcfclTcd to in lhe 'Report' by the Aboriginal name Wina-Wirralu which
is stated to be near Elizabeth Crcck, the place name mentioned by Mueller in his protologue to vff.
xonlhoglossum. Since the specimen agrees with Mueller's description, and is the only collection in
herb MEL of thaf species from the'Babbage' expedil ion, I rm confident that it is the type.
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