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or Iess unanncd coc ci of T. n inutu,v and T. micrococcu.\,bolh considered to be native to Australia, could

$,ellrclatetolle,'/eslrisvar.inernisBoiss.orvar.bicornutus(Fisch.&C.A.Mcyel)Hadidiasdepicted
in the trcatment ofzygophyllaccac ( El H adidi I 972) in "F lora lranica" . In contrast to the complcxitics

within section Terrestris, the other native Australian spccies are usually easily distinguishable.

1'he purpose ofthis paper is to providc an overvierv of TriDrilas in Austral ia, to h igh l ight the problem s

and to provide an interim \\ 'orking key to taxa.

Gcne ric and infrageneric considerations

All oit lre specics of Tribulus (and Tribulopis R. Br.) in Australia were transferred to Ka llstroenie

Scop. by Engler (1890). One spccies, 
' l ' .  pl.tt lpterus, prcsumably bccause of its bushy hab it where all

Othcr Species were prostrate, continucd to be refcrrcd to Kdllsl loenia cvcn alter the rest l 'rad been

translleffed back to I/rru1?rs.

Porter ( l97l ) in his notes on thc floralglands ofTrlDrilas indicated that "the principal diagnostic t loral

characters distinguishing Tribirlus from the closely rclatcd genus Kallstroemia Scop., rvith which it is

often confused, is thc presencc ofa rvhorl offive intrastam inal glands atthe base ofthe ovary in Z/irrlrri".

These in t ras tan ina l  g lands  a fe  unmis takab ly  p resent  in  the  spec ies  sur round ing  thc

I telre.rl l /.r complex and in the other spiny-fruited 7116a1zs species u'hosc taxonomy is not clear cut

as discusscd abovc. l 'hese glands are absent in the native Australian spccics, I suberosus,

T. pldlypterus, T. forrestii, 7 . a.\trocdrPuu, T. hirsttlus and T nacrocarpus, rais ing the possibility that

they miglrt be more appropriately trcated as Kal/.ttoenia than Tribulus. Ho\vever, KLtllstrcemia is

further characterizcd by a 10-lobed stigma and lruit and a l0-lobed disc upon rvhich the 5 stamens are

attaclted, all characters not applicable to the cndentic Austra)ian species. Thus it sccms likely that the

nativc Australian species couJd u'ell form their orvn section within 7il6ulas based on thc lack of the

intrastam inal glands.

This approach rvould not be supported by El I Iadidi 's ( 1978) classification where hc proposed three

sections lbr 7i.l6lhrs, based on fru it nr orpho logy. Section ler/er //ls con sistcd ofall ofthe spec ies with in

lhc 7'. terrest s cotnplcx and T. aslro.urp s, section l/a/a ofthose species rvith winged carpels and

section l irclrrls ofspecies rvith unanncd and unrvingcd fruits. He I urther suggest edthat T. plqtyPterus

might reprcscnt a nc\! genus bccause of its unique shrubby habit. Based on his classiflcation the

Australian specics rvould bc tl isposed as in l 'able I

Tab le I . Placement ofthe A ustralian spec ies of ifr"16rlr.t in the sections rccognized by Irl H adidi ( 1 978).

sectiolt' Terraslris section rr?/rrriJ sectiolt' Aktla

71 1e|rcslris complcx

7l /i]r'//r,t R. Br.

T. occidentali.s R. Br'.

7. clchlerirarrrl- K.L. Wilson

f. clsIoiLles i,.
' l  a.rlrocnlpas F. Nluell.

?T. /itrrestii l . Muell 7 . p|qrypterLts Bentl't.
'l'. 

suberctsus 1l.Eicl.tler ex R.M. Barker

T. mttcrocorpus F . Muell. ex Bcnth.

?7. hirsutus Benth.
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Those species which have spines on the fruit clearly belong to the dispersal syndrome known as
"trample burrs" (van der PijJ 1972). Thus species of Trihulus section Terrestris, together with
T. astrocerpu,\ andpossibly 7l /b//',?s1rl are all prostratc and all have hard fruits lying upon the ground.
Any pressure appJied to these fluits from above wil l f irst of all cause dissociation of the cocci and,
dcpcnding on the length ofthe spines and the hardness ofthe object applying pressure, may well result
in penetration ofthe object applying the pressure. ' l  he subsequent dispersal wiJl presumably depcnd
on the efl 'ect that th c penetrating spin es have on thc objcct. lfthepenetmtion causes irritation, it is l ikely
that the dispersal wil l not bc far, but in the case ofan inanimate obj ect such as atyre or boot, the dispersal
could be much furthcr. lt is interesting to note the record of l9 I I (Dil l & Bryan l9 l2) where an expedition
to Laysan Island in thc I lawaiian Group recordcd a spiny 7,' ir5z1zs "seed" entbedded in the sides ofthe
toes ofa Laysan albatross. Th is was identif ied as L,s// 'rt, wh ich is ccrtainly incorrcct. It ismorelikely
to have been the coastal specics, Z cistoides. lt is probably because ofthis dispersabil ity that there
is aproblem with thc taxonomy of section Terrestris.

On thc other hand thcrc is less ofa problem with thc taxonom), ofthe wing-fruited I|.16z1zs species
in Australia, and this may relatc to the short distances over rvhich thcy arc disperscd. This group of
species belonging to section ,. '1l.r1.r produce 5-winged fruits which at maturity, break into five 2-winged
cocci. While workers in Tribulus (e.g.El I Iadidi 1978) comment on the unusual(fbr Tr ibulus) upright
shrub habit ofL p/rr t lpterus ard T. suberoszs, dispersal ofthese rvinged cocci f iom a heightwould seem
to be morc cfl lcient than dispersal from ground lcvcl, and it has to be asked what lunction a wing could
have for a fiuit rvhich is alreadl, on thc ground. The only time wings wou Id sccm to be advantagcous

inthis situation would be iftherewere no competing vegetation and wind was a f 'actor in the environment.
T. macrocarpus is one such prostrate species producing winged fruits although the rvings are nuch more
thickened and not as wide as thosc in 7'. pl.t l lpterus. It is lound in mulga areas on red sand and under

these conditions it is quite easy to envisage the circular f iuit rvith its 5 wings as the primary dispcrsal

agcnt. Subsequent dissociation ofthc fiuit into its 2-wingcd coccigives a secondary means ofdispersal.

For a discussion of the particular dispersal characteristics of Z srberoszs an d T. platypterus, see

under Lsllerosirs below.

Scavengers of sccd

ln the mature fruit it is extremcly diff icult to removc sccd from the hardened area ofthe coccus which

surrounds it. T. eichlerianus isknown to be a lavoured food source ofthe Red-tailed Black Cockatoo
(D. Albrecht, pcrs. com m. I 996), and it would not bc surprisin gif T. forre,sti i and T. mquoc.trpus w ere

also subiect to attack in a similar fashion. lnone specimen ofZ szberoszs at least (-D ichler 23606 p.p.),

the hardened area about the seed has bccn ncatly opened and the seed rcmovcd, and it is prcsumcd,

because of thc strength nccdcd, that this was also donc by a cockatoo.

Litt le evidence ofinsect attack was tbund on the mature fruits ofI, ' irr lrr, but it would be surprising
iftherc was not soDrc iutelest shorvn bv borers and/or weevils.

Possiblc ant attractants

lnT. platrpteru.e,thc area exposed when the fruit lets separatc, padicularly the areacovering the seed,

iscovered withtiny gland-like excrescenccsrvhich are here postulated to bc food reward forants. l 'hese
glands are also to be lbund in 7l "!xrelo.!/A but do not appear to be as numerous, and tlrcy havc also,

somewhat surprisingly. been sccn in some nrembcrs of thc 7'. lerreslris complex. T)re gland-like

cxcrescences appcar identical u,ith those ibund on SrTa L. (Malvaceae) cocci which are dispersed by
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7: Plants vil lous. Intrastaminal glands prcsent. fruits irregular or 5-lobcd,
sparsely to dcnsely pubesccnt; cocci dorsally spiny or tuberculate,
rarcly rounded, usuall) '  $' ith morc than median pair ofdorsal spines

8 Fruits with many spines distribLrted randomiy all ovcr; cocci

notbilaterally symmetrical

9 Fruits with spines l0- l7 m long: pctals l5-30 mm long. St)' lc 4-5 mnl

long.  u r ru i ts  up  to  30  rnnr  h igh  and 50  mm wide .  Redsanddunesof
ccn t ra l  in tc r io r  o fAus t ra l ia .  Leaf le tpa i rs (a)7-9 ] . . . . . . . . . . . . . . . . .  9 .  T .  hys t r i x

9 f ruits rvith spines less than 8 mm long. Petals 6- l7 mm long.

Style less than 2 nm long

l0  F lo rvers rv i th  pc ta ls  l0 - l7mrn long.  l ; ru i t  l0 -20  mm h igh ,

20-30 mrn rvide, spincs,l-6(8) mrn Iong. [Coastal areas of WA

f tom Broome to  Carnarvon.  Leat le tpa i rs7- I0 ] . . . . . . . . . . . . . . . . . . .  8 .  T .occ identa l i s

10: Flowers with petals 6-7 mm long. Fruit 7- 10 mm h igh, 12- 15 mm wide,

spines 0.5-4 mm long. lSaline soils on edgcs ofsalt pans, central
Aus t ra l ia .  Lca f ie tpa i rs6-71 . . . .  10 .  T .  sp .  sa l ine  f la ts

8: Ffuits sometimes tubcrculate and often with a pair of median and

basal spincs, but lacking spines distributed all over: cocci

bilaterally synntetrical

l l  FJowcrs r.vith pctals more than l5 nm long. [Stigma shorterthan stylc]

12  Stv lc  4  n rm Iong or  more :  pc ta ls  l5 -35  mm long.  Leaveswi th8- l0pa i rs

ofleallets: leaflets less tl lan 2.5 mm \!ide. lKununurra and Victoria

R ivcrarea .  Lca f le t  pa i rs  8 -  101. .  l l .  T .  ranuncu l i f lo rus

l2: Style less than,1 mn] long; petals l5-18 mm long Leavcs witl 'r

5-8 pairs of)eaflcts: leallets 3-5 mm rYide

l3 Fruit pubescent $'ith relatively dense short hairs overtopped

b1, sparser long strigosc hairs, median pair of spines prcsent ol

abscnt. ITanami in NT to Rudall River. (] i lcs and Hamerslcy rcgton

inWA.  Leaf le tpa i rs6-8 ]  . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  l ' 1 .  T .  sp  long-s ty led
eichlerianus

13: Fruit subglabrous. vcly sparsely strigose; median pair ofspines

always present. ICoastal sands oftropical Australia

Leaf le tpa i rs  5 -71 . . . .  12 .  T .  c is to ides

ll: Florvcrs rvith pctals less than l5 mrn long

14 l " ru i ts?- l3 rnmhigh ,  I  0 -20  mm w ide ,  densc ly  pubescent  a l l  ovcr '

lntrastam inal glands forning a ring. lStigma 1 .J-2.5 mm long. longcr

than st.vlc. Drier arcas ofall statcs except Victoria and Tasnania

Leaf le tpa i rs6- l0 l  . . . . . . . . .  t3  T .  e ich le r ianus

14:  I r ru i ts4  7 .5 rnmhigh .  5 -13  rnmwidc ,subg labrous tomodcra te ly
pubesccnt onl,v. Intrastarninal glands 5, distinct [7] le,"t 'e.!/r 'r. i  complex]

15 Cocciwith disti l lct divergent, nedian spincs 3-8 mm long

l6 Style 0-0.i mm long, shorterthan stigma. lsouthern Australia in

wastc places, also about Broonle, WA. Lcaflet pairs 4-7I .............. l5a. T. tcrrestris
(short style)

l6: Style 0.6- i.4 orm long, longer than or equal to stignla. [N orthern

Aus l ra l ia  in  waste  p laces .  Lea l le t  pa i rs  4 -71  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15b .  T .  tc r res t r i s
(long style)
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Notes. The name Z stberosas H. Eichlerex R.M. Barker, publishedbythe author(Barker 1996), was invalid

since the type was inadvetently omittcd. The name is validated here by thc citation of the type with

reference to the previously published description and diagnosis (Article 32.3, International Code of

Botanical Nomenclaturc, Greuter 1 994). A s well as the description and Latin diagnosis, all othel details

ofdistribution, ecology, synonymy and specimens cxamined are to be found in the earlier publication.

Dispenal of Z suberosu.g and its close relative, T. pla4tpterus,has not becn documented but the

following observations have been made. Ithas been reported that the larger fruit of L sl6erosz.s does

notbreakaseasilyintoitsfive2-wingedcomponentsasdoesthatofT.platypterus'fhiscommentwas
provided by Mrs P. Glennon who noted on her collection (C'lennttn 648) of T plaryPle,'r.t, that "fruits

separate easily when ripe unlike inland wood ones l?7. suberosuslwhich are large and adhere " Mrs

Glennon further credits Jack Paine, the last government nurseryman lin Karrathal, as noting that the

inland variety wh ich is pre sumably attrib utable to T. suberosuJ as above "germ inates best ifno attempt

is made to separate carpels". My own fie ld observations do not support th is While Z suberosas fiuits

may be tardicr to break up than those of7'. pl.tt lPterus,sinae at the green stage they sbow no inclination

to sptit apart and this continues even when tlte fiuits are dried, they do break up quite easily (on touch)

provided the fiuit is ripe and yellorvish in co lour. 
' fhe 

dispersal unit in both species is thc 2-winged fruit let.

3. Tribulus hirsutus Benth., Fl. Austral. l:289(1863). Type citation: Nich[k]ol Bay, F Gregory.

Type. Nickol Bay [Westcm Australia], -t. dal. I I 8611, P. Wqbolt \'n. (lecto,heredesignated: MEL 79405);

Nickol Bay fwestern Australial , Grcgory's Expedition, s.dal , Herb Mueller s n , (iioleclo. K-herb

Hooker).

Tribullt.t aldtus Ltuct. non Deli lc: F. Muell., Trans. Bot Soc Edinburgh7:487(1863)

Distribution. Found in the Pilbara region of Western Australia through to the Rudall River area and

Great Sandy Desert to southern Northern 
-ferritory.

Distinguishingfeat rer. In fresh material the fruits are dceply 5-lobed, sofi{extured and without any

spines. Other species, such as T. forre,stii, T. nacrocarpus and some ofthe 7 lel,'e.t1rl.! group could

be describcd as 5lobed but they all have a much more leathery texture and have median spincs. At

maturity, in dried specimens, th e w ings ofthe fruit are usually much larger in I /rrrsrlrr than any other

species in Australia, although there are a few specimens where the wings are similar in size to those of

T. platypterus and T. subero.sus. However these latter species arc shrubs, while I lr.sll/lls is prostrate

T,pi./ ication. The MEL sheet indicates that the collector of this species was Pemberton Walcott, a

volunteer nlembcr ofFrancis Gregory's I 861 expedition to the Hamersley region (Birman 1979). The sheet

in K docs not indicate the collector but merely that it was the result ofGregory's Expedition. Mueller

has annotated the M EL sheet as "T. alatus?" and just below th is Bentham has annotated it as Tribulus

ftrisrlrs. Both collections arc scrappy but thcre is more materialon the MEL sheet and so it has been

selected as the lectotype.

Bentham's erroneous protologue description ofthe species as "a shrub all ied to T. platypterus" was
presumably based on the rescmblance ofthe fiuit of 7. /?Lrr.rtr.rs in the dried state to that ofthe shrubby

species Z platypterus ofthe same region. There arc no notes on habit with the specimen and it is

impossible to determine that it is prostrate l iom the scrappy fragments which makc up the type sheets

No1e, r . ' l h is isavar iab lespcc ieswi th respec t to lea f le ts izeandpubescence.Thef ru i tso f th isspec ies
are markedlv different in their lresh state to those encountered on the herbarium shcct or in the dried
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No/es. Trihulus qlelacr.rirtfur.r is describcd from linited nratcrial. l he author \\ ould apprcciatc furthcr

collections so tltat its variabil ity and relationships can be propcrll, investigated and its description

completed.

It has sometimes been confused wil lt 7'. hir.vutus in the Past although Lawrence (on PERTH

spec inrens) suggestcd tlrat it was " interm ediatc betrveen Tt' lb ri1ls sp. B I Z ? suherotusl andT hirsutus" .

Z /rlrsirlrs has vcry inflatcd cocci in its f i esh statc and the[e is no undcrlying hardened fiamework wilhin

the walls ofthcsc ctrcci, as there is in T. odelacanth s

llased on the l iuit alonc,Z udclacdnlhrc seems to bc closely related to T ndcrocdrpus and

T. Lt\tt ocdrpr6. I he sp ines usually present bctween the w ings of T nacrocurp r.r appcar to havc become

longer and amalgamatcd with thc wing. A nothcr rva,v ofv ierving the fru it is as a Z as trocqrpu.t liuitwith

wings from thc apex to thc end ofcach ofthe fivc spines, these rvings then continuing from the spines

to the pedicel apex and base ofthe fiuit.

The presence ofspines within the rving is rlot unknown since m aterial of Trihulu.r t:rhl.rlr.! t iom South

Africa, secn in AD, has nunrcrous spines projecting fiom thc ends of its u ings

T. nacrocorpus rnd T. atleltcanlhtts can be distinguished by thc subglabrous fruits with only a

sparse appressed pu bescencc and external spines betwscn the w ings lbr Z naclocarpas com pared w ith

thc pubescent fruits and interna) spines ofthe ncrv species. There may also be a distinct diffcrcncc i l l

the lengths ofthc style and stignta bclrvcen the two taxa, with those of T ntucroc tu'pus being longer,

but therc is insufl lcicnt f lo\\ 'crirtg l 'uaterial of t l ' le new taxon 1() be sure about this The new taxon may

atso have a nrore southerly and inland distribution than T. ntocrocttrpus

Thc G ibson Desert collcctions havc the spines more or less amalgamated with the \\ ' ing but the fruits

are not as densely pubesccnt as thosc ofcollections fiom further south They also appear to havc the

shorter stylcs and stignas associatcd rvith the ncw taxon. but thc lengths also apply to T mdctocarpu\

rvith rvhich thcse collections also havc afflnit ies.

5 .  Tr ibu lus  rnacrocarpus  F .Mue l l .ex  Benth . ,  |1 .  Aus t ra l .  i :289(1863) .  71 l /e  c l l . r / lo r "  N .  Aus t ra l ia

In the intcrior. trorn Nichol l lay - f ' . Gregory.7.1,pe: Nickol Bay IWestern Australia], s ddt , Anon

ItJnknorvn. Brought in l l  orn irrierior by Partyl (probable httlo: MFL19123)

T ribulus .tp. F. M ucll., Trans. Bot. Soc. Udinburgh 7: 487 ( l 863)

Specinens ctantine,J WES'l 'ERN At-lSTRAt,lA: 125kmSoftsarradalc,Hj Eichler2S6l IB(CANB,

I,ERTI I);c. 0.5 knr N ofNo. 1 8 Bore, Hamelin Station, /t. Eich1er23 646 (CANB);Cape Range, Greall '

l0(PERTH).
NORTI IERN I I lRRITORY: South Lake Hopkins,1'. K. /.al:7998(CANB, DNA).

Distribution crntlecolo.{|,. Found in dry arcas of Westcrn Australia,l iom Capc Range to Geraldton and

inland to southern Northern Tcn ilory, and north ofOodnadatta in South Atlstralia Found in red sand,

usually in rlulga rvith,!r 'rsl ir/c, Plctlrtrchtte or f l i .)/1.-1, solnetimcs the sand over l inrcstone

Phcnolcgr- Florvcring nreclonr in antl)- April through to Scptcmber, occasionally also otttside tltese

onth  s
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7. Tribulus astrocarpus F. Muell., Fragmenta Phytographiae Australiae l2: 4 (l 882) . TyPe citation;

Prope flumen Gascoyne River; J. Forest. Tlpe. Menilyalya River nofth ofshark Bay [Western Australia],

1882, J. Forrest rr. n. (1ecto, here designated: M EL 793 9 5 ); Gascoyne River IWestern Australia], I 8 82,

.J. f'orrest ,s.n. (isolecto; K).

ReDresentatiye.\pecimens examined. WESTERN AUSTRALIA: GreatNorthem Hwy, 45.6 km S of

Kumarina,2T Aug. 1995, R. M. Bqrker 1067 (AD);No I Well, Canning Stock Route, L.A. Crqven 5041
(CANB, PERTI I)t Warbunon Con'rmunity, between shop and river bcd, F.,1. Zlcfr 76 (CANB, NSW,

PERTH,PRts),
NORTHERNTERRITORY:PlentyHighrvay,22 kmNEofstuartHighway, Kl. l/ l / 'mn4641(DNA,NSW).

SOUTI I AUSTRALIA:-l ' imberCamp Bore, Hamilton Station, 100 km N ofOodnadalta, F. Badnan309
(AD, BRI, C, CANB, MEL, NSW).

QUEENSLAND: 72 km S of Winton, Mar.191l,| ' . Knowles s.r. (BRI).

Distribution atld ecoloS'. Occurs in Western Austnlia from Carnarvon to Warburton, cxtcnding into

southern Nofthern ferritory, south-west Queensland and nodhem South Australia, invariably within

mulga woodland. Soils vary from red sand to pebbly brown clay.

Phenology. Flowering has been recordcd in most months ofthe year but predominantly March to May

and August to September.

Distinguis h ing fealirre.r. The star-shapcd ffttits ofthis spccies are very distinctive

T)piJicqtion. Both shcets have bccn annotated by Mueller as "Tribulus astrocarpus", although the

lectotype is annotated as "asterocarpus" with the "c" crossed out. The MEL sheet consists ofthree

fiagments and contains florvers and young and mature fruits. In contrast, the sheet in K has on ly a single

fragment rvith one matute fiuit present. Both specimens were seen as photographs in the Eichler

nanuscnpts.

Arotes. Tl] ere secm to be trvo flower sizes amongst the m aterial studied. l 'he f 'ew specimcns with larger

florvers, i.c. petals up to l0 mrn long (e.g. Kt owles s. n., Crcnen5044), were more robustplants and tended

to be flowering in the carlier months, but there docs not appear to be any pattern to their distribution

since they came from all states except South Australia. These larger flowers tend to have at lcast 2 or

3 stamens with longcr anthers; thcse are possibly staminodal. Also associated with the larger flower

size, as might bc expected, was a longer style.

Section 7'erlestfr:r Hadidi, Taeckholmia 9: 60 (1978)

The taxononly ofthis wholc group is very unsatisfactory and much in need of world-wide rcvision

Many specimcns exist rvhich possess characteristics of more than one spccies and tl lere is an urgent

nccd, particularty in vierv ofefforts to find a biological controlfor T. lerrestris,ofan understanding of

the biology ofthe whole group before a satisfactory classification can be achieved. It is l ikcly that some

ofthese species are much norc closely relatcd than the present taxonomy suggests, and it is also l ikely

that barriers to crosses bct\I 'een spccies are not wclldeveloped. Even some bas ic eXperim enta] wOrk to

establish whcther such ctosses are possible and thc characteristics ofany progeny may help to place

thc taxonomy on a firmer footittg.
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9. Tribulus hystrix R. Br. in Sturt, Expedition into Central Austfalia 2 App.69 (Jan.-Feb. 1849).
' l lpecitation:incoll inisarenosis.Lat26',D Sturt 71'pc: Sand Il i l ls in Lat about 26'' s dat.,(:qPtain

Sturl 109 (holo; BM tr. t., seen as photogrilph in Ii ichler manuscripts)

Re]lre.ectltqtive specitnens exctnined. NORTI IERN TIIRRITORY: Camel Lake, Sirnpson Desert,

D.F. Glbson 6l (DNA).

SOLJTH AUSTRAI-lA: Priscil la Crcck. 30 km NW of Finniss Creek on C)odnadatta roitd, K.L. l l / i lson 4601

& R.M.  B tx  ker  (AD.  CANU,  NSW);  5kmNof  S tuar t  Creek  I lomestead.  F .1  Badnon1581(AD.HO,

MEL).

QTJEENSLAN t): c. 27 km SW of Bcto ota, K P N i c o l s on 29 l & P. E Nor'e/i l (BRI)

Distrihutiott. Found in northcrn South Australia, south eastern Northcrn I erritory and south lvest

Queenslancl. It has been recorded from western Australia in thc past (Hnatiuk 1990) and is in the

WAHERB Ccnsus, but ntost ofthe !natcrial identif ied as such is probably 7i occilerlalis (btlt see notcs

bclow).

DistinguishingJr:unrres. lf l iuits are present, this species cirnllot bc confused with any other 7i ' lbrl?irt

spccies in Australia. fhe ir s ize (up to 3 0 rnm h igh and 5 0 m rn u'ide) far excccds that ofan1, other species,

and the length ofthc narrorv spincs ( l0- 17 mm) is also diagnostic. In the absence offiuits, the large s ize

ofthc flowers and Iength ofthc style (4-5 rnm), coupled rvith a known distribution, should be sufficient

to identify 
'1 . hystt ix.

Typil icdtiol. Theholotype shcctconsists ofasinglebranch with aflowerandasingle fruit. Ithasbcen

annotatcd by Brown as "-l ' l  ibulus hystrix Br'"

N.rter. M u eller annotirtcd a number o f specimcns of z l?lr l, 'r.r as "vaf. grandiflorus" irrc luding that of

McDouall Stuart's from Attack CIeek (MEL 794121) rvh ich rvas seen by Bentham, but t l le name has ncver

been pub l ished.

7. , l,stro. can bc djstinguished fi.ot.t 'r T. occidentolis bythe much longcr style than stigma, by th e

larger flowers lnd tiuits and possibly by thc intrastaminal g)and being a complete ring lather than

5 dlstinct lobes. Distributior also oftcn helps in distinguishing the trvo species, wilh L r.i,slrrx coming

from central Austra lia and 
'l'. 

occidenl4 /r.r from thc west coast of Western Australia bctween Broomc

and Carnarvon. HOlvever, (lrere irrC some spccimens from the wcst coast Of Western Australia and the

intervening area which appear to break dorvn the distinctions by approaching 7. l7],r '//r-{ in some

characters rather th an T. occidentalis, raising the possibil i ty that the two species arc mereiy ends of

a clinc. Ihe intervening spccimens lcnd to have larger florvers tlran is usual lor 7'. occidentalis (petals

up to 2g mm long) and the stylcs are longer than the stigmas, but not as long as the 4-5 mm found in

T. h).stri.\. Spincs on the symon collcction are less than 8 mm long, which is charactclistic of
'1. 

occiden/c1lis. Thc clisc may be a continuous ring rather than distinct glands but this character is not

alrvaysrcliablc oreasy to intcrpret. Bentham treated z occidentLllk as avariety of z l?*,\// ' i l  and his

concept may evcntually prove to reflect t lte relationship bctter than the maintcnance of thc two as

spccies. However, complcte specinens irfc needed ofboth spccies as we llas morc specimens from the

area betrveen lheir prcsent knorvn distributions, beforc a decision can be made on their taxonomic status

10. Tribulus sP. salinc nats (P( L.rt.4530)

'lTribttlus occ rclenrulls (smallcr f lorvers and fruits) K.L. Wilson. Ielopea 5( 1): 28( 1992)
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29 Fcb.1972, D. Bedbroolc l0B (PERTH); Kununurra arca, I F. B1ac,t l0 (PERTll);bitumen road verge,
black clays ncar OPRS, Jan. 1981, C. G-lover I -7 (PERTH);opposite Kuuununa airport, E.C. Glot er 56
(PERTH);Kimbcrley Research Station, Ord Sandy Loam, E Zarg/ield5 8 (PERTH);?9 kmN ofKununurra
at Mocks Dairy on E side of lvanhoe Crossing road adjacentto milking parlour,6 May 1993.A.A. Mitchell
3085 (BROOME,NSW n.r,., PERTH);Airportentmncc, KununurIa, RII/. Pttrdie3303 (DNA);Kunununa,

street edges near swimm ing arca, 4 June 1975, D.6. Slnon 10331 (AD, CANB, K, PERTH).

Specimen examined with o;//inities to T. ranunculiflorus. WESTERN AUSTRALIA: Mackay Creek ,
31 Joly 1917 , Anon. s. r. (PERTH 03776085).

Distributiotl. Apart from the typc, known only from the Kununurra region of Western Australia.

Distinguishing Jbahrres. This species has the large flowers of T. hystrix, but does not develop the
extremely large spiny fruit ofthat spccicst instead it has l iu its more l ike those of I /e/re.r1,"lr, with only
amedianandbasal pairofspines. Mature leaveshave 8- I 0 pairs of Ieaflets, with thcsc lcaflets being
narrowly e l l iptic and no more than 2.5 mm wide. The style is 4-7 mm long, considerably longer than the
stigma, and longer than any other ofthe sect. Dlbrlr,r species in Australia, apart from Ll,il,"rr (rvhich

has a style length of4-5 mm).

T))pificatian. Both syntype collections have been labe lled as Tribultts ranunculiforus by Muellcr.but
both have petals c. I 5 m m long and styles 4-5 mm long i. e. at the lower end ofthe range ofm easurements
for this taxon. LIowever, in the cruc ial measurements of p€tal and style Iength, the protologue gives a
lengtho f "7 - l0 l in . " I l5 -22 .5mm]  fo r thcpc ta lsand"3-4 l ineas" l6 .75-9mml for thes ty le .  Thesepeta l
measurements placa thc types with the taxon rccognized here, but the style length is longer than that
recorded for any specimens (see Table2). Both typeshave onlybccn seen as photographs in the Eichler
collection ofprotologues and need to bc checked further befbre a decision as to the application ofthe
name T. ranunculiflor?.r to this taxon is made.

Noles. Since the typc collection of T. ranunculrflorus has petals c. l5 mm long and a style length of
c. 4.5 mm it was init ially thought that T. rantutcul(lortts might provc to bc synonymous with
T. ci,\/oides. This was reinforccd by a further three collections from Kununurra(Langfield, Purdie and
Syaor, ref-erred to as small-f lowcred in Table 2/ apparently sharing these attributes. However, other
collections (lp1i,, Black, Glover and MitchelD frorf. Kununurra have flowers with longer petals and
styles, makingthem vcry distinct 1'rom any other species in Australia. Acompa son ofthese entit ies
is given in Table 2 and fiom that it can be seen that all ofthe specimens separated as T. rantrnculif lorus,
despite their variation, can bedistinguished from l ci,rlolde-r bytheirstyle length,their leafletnumbcr,
their feaflet width and their fru it width. Fruits of Z cr-r/olde.r are similar to those o f T. terrestris in shape
but much more robu st fruits of T. rununcuhflontsbcar aremarkable resemblance to those ofI lerre.r/,'rs
except for the presence ofthe very long style. T. tetestris and T. ranunculiJlorus do apparently occur
together since tlre c ollections Mitchell3085 and 3086 are both given the same locality details.

El Hadidi has annotated a duplicatc o fthe Symon collection in K as Z .zeyierl Sond., another spccies
which is only doubtfully distinct f iom 7. crlolde,r, but this is clearly erroneous since T. zeyherilacks
an elongated style (see under Z clrl.)L/eJ notes below).

Differences in flower size probably relate to soil type since the larger-flowered specimcns of
T. ranunculll orus are allrecorded as com ing from black clay arcas wh ilc thc smaller-flowered specimens
are from sand and loams.
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A rcccnt collecfion fiom the Victoria River Downs I Ionlestead (l). L. Alhrccht1434) agrees entirely

with 7: cls/ol /er specimens tiom coastalareas and probably indicates thatthe sPecies is capablc ofbcing

transported inland and sustaining itself.

' l ' .  ci.rtoides of south-eastern United Stalcs (Porter l97l) and tropical Afi ica (Launct 1963) is

dcscribed as having thc intrastarninalglands unitcd into a 5-lobed ring Squ ires ( | 969) also suggested

that Z cr.r/oiler has the glands in a ring. This is not in agrcen]entwith spccimcns in Australiahere referred

to 1l catoidcri sincc intrastaminal glands havc been found to bc quite separate Howevcr, Poncr also

noted that th is character brcaks down in the Galapagos Islands. F-rom his mcasurements, st) ' leand stigma

length of 7. ci.\toides \.t soutlt-eastern United States also appear to be much shorter than those in

Australi irn specinreris. 7 . c i.ttoides is predom inantly m arit imc in its locations in thc Amcricas and Africa,

in agreemcnt rvith wlrat has bccn documcntcd Ilere

Distinction bctween thc two specics I c isloides and T. zey-hel"/apparcntly rests on the relative length

ofthe stylc and stignra, with Z cAloi./e.r having a d istinct stylc. whereas the style in T. zelheri is morc

or lcss absent (Launerl 1963). Schrvcickerdt ( I 93 7) rccogn ized thc two species as d istin ct but referrcd

to thc diff iculty in distinguishing thern in Afi. ica whilc Porter ( I 97I ), aftcr an c\amination ofspecinrens

fionr both America and subtropical southern Africa, considered T. zeyheri to be a synonym of
' l ' .  ci,\toides. I l l  I ladidj (1985) separatcd the two on thc style and stigma lcngths and aiso on the

pubescence ofthe plants and thc length ofthc floral pedunclc u'ith respect to the subtcnding leaf; hd/

commcnted on thc dif l iculty in allocating sone inland fornts. From notes in Eichler's lnirnuscripts,

El Had idi 's annotation on spccimer s (see under 7l rununculif l ortts above), andanlcntion by Wilson

( 1992a), there has been solue thought that f. :el ' l?e/i might occur in Austu alia, but there secms to bc no

nraterial rvhich rvould suppoft this hypothesis.

7i crulokles ntay rvcll introgrcss with othcr species in Australia and Ali ica and thc following notes

dOcument itS rclationship to other rucmbers ofthc Z /e|resll/.! group in Australia. Ho\\'ever, variatioll

in charactcr.istics docqmented in overseas material (see abovc) indicates that it is in need of review

throughout its fange.

T. cistoiles antl T. sp. hng-stlle eichlerianus

Specinlcns r,ir. l inel WESI EIIN AIJS l l{AI-lA: Picr Creek, Warralong Station, N l Butbidge 826

(Pf lRTI I ,2  sheets ) :  5kmNEof  DeCreyRivcrc ross ingonroadtoBroome,D E Symon 10100 (AD,

PERTH),

,\bten. Sonr e collcctions tl1' Z sp. long styledeichleianus,c.g Bttrbit lge 826 and.Sl'r ioir 10100,have

fr-uits more l ike thosc of I clstoirl 's rvith respcct to their shapc and distributioD and numbcr ofspines,

but they arc invariably more pubcscent than coastal populations. It may be that 7l sp long-styled

eichleridrut:; should be thougltt of as an iniand lbrm of t . lsto'1cs, but this nccds to be investigated

fufthcr.

T. cisloides and T. occidennlis

Specittens cxLlninc.l. WESTEItN AUSTRALIA: North Wcst Cape-lighthouse hil l , 3l Aug. 1960,

,4.5. Georgc lr391 (PERTH).
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specinlens are Iisted here. Across its range the fruits are not alrvays as large as recorded by Wilson, nor

are thcy always as densely pubcscent. Thcre is a great deal ofvariabil ity in the species with respect to

the sizeofthemcdian pairofspines, rangingliom al ost absent to almost as lalgeasthose in Z cr.t loides.

A collection froln thc rocky coasts ofBarrorv Island (R. Bactle1,7066) agrees with T. eichleriqnus in a1l

respccts except that thc coeci are only sparsely pubcscent, while a collection from Southesk l ablelancis

(George 15520, CANB duplicate) has thc style on one ofthe fruits longer than usuai for this species.

14. Tribulus sp. long-styled eichlcrianus (,1 S Gettrge 10666)

lTr ibu lushys l r i x (shot1-sp ined,smal le r f tu i ts )KL.Wi lson ,Te lopea5( I ) :28(1992) .

prostrate. vil lous rel,r, stems upto,10 cm long. 1-e.7yes in unequalpairs, more ralely alternate, with

6-8( l0) pairs ofleaflets above 4- I 0 mm long pctiole; leaflets narrowly ell iptic, shortly petiolulate, base

oblique, acute, discolorous, v i l lous adaxially, rrore dcnse ly v i l lous abaxially, 6 5 - 1 3 mm long' 3 -4.5 mm

widc. Flowering ltedlcel 9-28 mm long, u pright, fru it ing pcdice l l4-35 mm long Sepals 7- 10 mm long,

glabrous adaxially exccpt for apical pubcscence, dcnsely vil lous abaxially except on hyalinc margin.

Petals yc l lorv, obovate, glabrous, l5- l8 mm long,longelthan sepals. I nltastaminal glands 5, indistinct.

St4n er.t l 0, at maturity hcld.iust below stignla; f i laments 3.7-4 mm long; anthers l .5- l 8 mm long ')t 'r.v

densely rvh ite pubesc€nt, 5-celled; style 2-4 mm long in flower; stigma 0 6- I 7mm long F,rl l l l8-I5mnl

high, I I -20 mn widc, dissociating into (3)-5 symmetrical, moderately pubescent, woody cocci, with short

tuberclcs all ovcr, somctimes also lv ith a longer pair of median spines I 5 -4 mm long.

Specimens exdtnined. WESTERN AUS I'RALIA: PierCreek, Warralong Station,N T BurbidgeS26

(PIRTH,2 shcets); 19 May ]971, RudaltRiver,'4 S Ceorge 10666 (PERTI l);Bloodwood Bore, nearBalgo,

J,rly 1g72,C.1!. Giuins2452 (BRl); Fanny',s Peak, 85 km S ofGiles Meteolological station, 29 Aug. 1973,

B. Lay861 (AD); Minderoo Station. Site 28A Landsat Studyl , May 1980,A A. MirchellT04 (PERTH):

Abydos Station, S ofPort I lcdland. Sep. 1968, F Richardsttn l9 (PER']'H);!7 May 1947,5 milesN

christmas creek. Rabbit ProofFcnce, n. D. Rolce 1741 (PIiRTII);5 km NE ofDe Crey R ivercrossing on

road to Broome, D. r. syaror 10100 (AD, PERTH); Rudall Rivcr area,7 Aug. l9'71, P.(i. l l t i lson 1029'7

(cANB-2 sheets, PER'l H).
NORTI IERN TERRITORY; On l 'anami rrack, c. 472 kln NW ofAlice Springs, 140 km S ofRabbit Flat,

P.A. Fryxel1, L.A. Crtwen tlJ. McD. Stett'ttrl4505 (CANB); Rabbit Flat,42 km SE ofTanami, D E Synon

6904(AD).
souTIl AUSTRALIA: plain between Tomkinson and Mann Ranges, on west thca of inselberg, c. l5

kmbyroadNNliofturnolTonPipatyatjara-Putaputaroad,c % km E of Waltjatjata road, 6 Scp l9T8,

N. N. Donner 6582(AD, CANB).

specimen.t exunined of intennediates. NoRTHERN TERRI'fORY:46 miles [c. 74 km] E MongrelDowns,

20Apr . lg7 l .C .R.Duntop2 l07(DNA) ;A longs ideTanamiCreek '306mi les [c .490km]NWofA l ice
Springs,20 Junc 1976, K. I/rut 7613 8 (NSW)

Dist bution L1n(lecologr,. Occurs in thcl'anami Desert arcaofNorthcm l'erritory acrossto the Rudall

River and Hamersley areas and south as far as Gilcs in Westcm Australia. Litt le is known oftheecology

oftlr is poorly collected taxon. It has becn recordcd fiom red clay loam \' ' / i t l1 Meldleucd glomerutd,

At' istidd and Sl' lobajiurn- fron stony loam and f'r 'om hunmock grassland in sandstonc hil ls

Phenology. Flowering is rccorded fiom Aprilto August.
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Table 3. Comparison ofthc taxa recognized within Australia in the Z /er' len1,"$ conlplex.

approximatc chromosome isoz-vme

dis l r i l )u l ion  number  g rouP
style

length (mm)
cocct coccl

spines

T. tcrrestris
(long stylc)

T. terrcstris
(short stylc)

T .  minu tus

northcrn
Aust ra l la

so  u t  h  e rn
Aust ra l ia

24

24t36

48

0.6-1.3

0-0.3

0.7-1.1

0.2-0;7

C not dorsall), long median
rounded sp ines

not dorsall) '  Iong nredian
rounded sp ines

dorsally median spines
rounded lacking or short

dorsally median spincs
rounded lacking or short

T. micrococcus centlal
Australia

ro  QId

southern
Aust ra l la

'1 . rn icroc occus and T. rr i i ir lu.!, w ith snlallcr fru its in wh ich the 5 dorsally rounded cocci are usuall,v

tubcrculate allover and either lacking or rvith much reduced mcdian spines, havc been recognizcd in thc

past only fionr lhe eastcrn stlrtes ofAustralia. A ccord ing to Wilson ( 1992b) th cy can be distingu ishcd

frotn T. tertetjtt is by stignta characters. but these differcnces are oftcn not clear cut. Instead, within

spccimens which have the vcry long median spitlcs oftrue Z 1elrs.t/rl.e, thcre seem to be northern and

southern fbrms bascd on st1,lc lerrgth (the longcr styles usually found u'ithin the northem populations)'

Sirnilarly within the smaller- and shortcr-spined spccimens T. micrococcu.r lcnds to come tiom mole

northerly areas than L?l/?r/1i./s and also has the longer style. Again, this is only a tcndency and there

are spccimens (e.g. -D unstun(AD9624707 3) frorn Adclaide has thc longerstyle ofZ tnicrococcu.s)which

do not agrce. Thcse snallct- and shorter-spincd species are not confincd to the eastem states but are

to be found throughout Australia. although thc fruits are not aNvays as small as in the eastcrn states.

Thcy can usually be distinguishcd from T. e ic hler ienus because thc fru its are smallcr and not so dense ly

pubesccnt. but t l lcy resemble that species in the rounded dorsal surfacc ofthe coccus itnd any revision

ofthe cornplex should also i l lclucle that specics.

Thcre are some specimens which have thc attf ibutes ofscVeraltaxa. For cXam ple, somc spccinr en s

iclentif iccl as L n icroc(tccus, have fruits approacling T. eichlerianus in pubcscence, but the lcngth of

spines on the fiuit are trrorc rem in isccnt of 7l /crrestr' ls, rvh i lc the style an d stigma lengths are simi lar to

those of I micrococcus (.e.g. P. Cunt.v2186, Nullarbor Plairr (AD), M Cole 42 <A D I'rotun,Dugakl

River (BRI)). I 'hcy might pcrhaps bc better trqaled as a taxon distinct from the eastern statcs

T. n icroc acclls b\tthey m ight also be associatcd with l imcstone soils. Thc fru its are very close to those

of L sp. !ong-stfled eic h ler ianus as wcll but the flowers are m uch smaller than tl lose of that spcc ics.

Fr.uits agrccing rvith one ofthc smaller-fiuited species can sometimes also be fbund on thc same plant

as tiui{s rvh ich arc closer to 7l /?/'/d.t1/r.r, e g. felrl s t i , Doodlakine (CANB).

'1'. 
acanthoc pccus ntay rvcll coinciclc rvitl\ T. minulus or T. m icro(accus (scc bclor.v) but at this stagc

only a photograph ofthe t1,pc has been seen in thc Eichler rranuscripts. From Mucller's description,

the stigma is only hatfas long as the st1 le, suggesting that it would be placed either with truc f. /elre'!1/h



-l

'\cv 
) s6afl t)l|.unH J Y

'6S-61 JdV L'suurlueSrV'uuninuulul e oqurn:'urnb1e6 cpllpou lp nr)t t J:VflU'J!\,lV H"l,nOS
'(6y) g9g I t.i;77t27,r5 O ,l'L96t txoj..

'clrozuv 'uosrnj, :(CV) //l ItnA v'9-61 8ny 1 
'suxe.1_'oJ tu0Jrel '.klv) 

S6 uD aj)]4 e
'7961 ietr1 9Z 

'rruroJrleJ ',{}unoJ oloA 'sr^rC 'leloH ,(lrsra^run :(CV) t0lt srTd' ,/ '6t6 
t ,(lnf 8l

'uuDrsrno'I etrqcrno 'eoruo!r{ ur 15 rltg.lo 3 pur? iS prrseo lo qlnos prc,{ puorlruu oUroed l.rrossrt\i
:(AV) Ztt WtV O i 61889 rDtuoLl.l. alD0 U 

'816 
i eunl E t 

'uutrsrno'l 'uosrpD!\ :VJl)lgl,,{V I IIUON
L^ASN'BNVJ'CV) 0080 1 p./o//tJ U7'rrequuJ

'urDo reue,\uoS :(A\SN'BNVJ) g6t t4rsdaj f {T'8uot?otjo strr)istno ureqt-roN :SE.IVA\ I IJIIOS ,{\:l N
'(g1y'.1.1) 

9;g;a,ro,l I 
'0t 

6 t ,te N 
'urlteqrupJ :0 IlU jd 'BNVJ) 

trr1g6l11o;uu,ty .4 y
'curoorg :(H.LU:ld 'UNVJ) 

/96t ra,1D./J y7 ylpxltg f ,1't86t,(u11 9'iurssorrre.rr)llcocpVlu
puou foruelD uo uornrls osnol I tN :(l IJUgd 

'BNVJ) 
1,7711pp(un4) / U 

'q!.d qlnos 'pDoU rll?rrrf
'eJnllncuSV ldoe clrsoddo'1co1q lueceA :VI'IV)llSnV NUgJSgA\ paLlturDra s-uautna.ls papalas

(alils lroqs) slrlsarral snlnqrrl sSI

-c.roq pczruSor:r.r (11,{1s yoqs) ri;7r'a,r,ra1 7
qlt,lr ploeld ,(llcerroc sr eureu eqt to edit aql lt;qt pounssc sr lr 'adit eqt su ueurf,eds rulncryud srql ctrc
qloq if,urs pue ',.luesqD ro uoqs ,Ce^,, sr lprprH MuD ..paJnpa: qcnur 'uoqs,,3ureq su lueulr?e.rl srq ur
sr.4sar,rai 7 jo al,{ls e qt scquJsJp tprc)jcro,rLJcS ro^J,\\oH taatls :^nr'outEnL!n l J crl} uoteqt uEq}.re llcLrrs^
([quraprsuoJ s! lr lErlt,{cs o] tdeJxe 'lrutep lno eltlu ol elqrssodurr sr lr pur lueserd trnr; elFurs u,{1uo seq t1
(!-S6I) IplpuH lq (q put (LE6I ) lpieloro,nqrg iq sorocds cLIrJo rd.(r cLIr se potrc ucaq suq'(7'1yc 11511'1)
s1.ttsd.ltat J sDpall.qpl sr qcrq,n ueurrcads eq.t (/ 86 1 e1u,(uuussrq eldurexJ JoJ cJS) st.lt,sa at JJn
Lu(uou,{s Dsp pcleiJl,(11ensn,nousr snsoutBrtLltl .1,:urlurlsnV ur s7rlr'r.1./a7 17_.1o s ueu rceds ,,poJnpoJlrr,,
eql .Jo suluJ Jqt ol .lzlrrurs .Oe,r sjreddu puu'seurds losrop ul?rpetrl 3uo1 q1r,\\ slrnl.] lsnqor ,{ra^ surl
(e1uu1 tr5) uo1,{e3 tuou snsoL BnuDl J.Jo Z'ltS NNII lciqs cql'unr.ruqr.q rmeuuur'1eq1ur luaserd sr
qclq,,rr leuetuu oql-J6 serleds lqt 3ur,{1rd,(tolccl ur tunocru olur uelct eq ol spacu qJr q^\ IurJcle u.rorllo
aq Ile,\,(utu ereql puu sdrqsuorlular t:ur8rls puu e1,(1s su slrelep qrns euruualap 01 elenbepeur sr 6y 1u
sed,{1 uucuuurllo eqJuojcrttr eql snoeuora Jq plnox srq] tnq 'slrclds cqt3o od{l eq1 q1r,$ seprruroc
'DlluJlsnV ol peJnporlur uarq Sur.ruq su p:rzru8occr sr qotq,\\ uoxlll pel,(ls-lloq\ JLlt lrrlt liLLrn\\r
ueeq suq ll \utsa,trat J Jo uorlecgrd,{l oql sl pesserppu ueeq }o!r suq qllq^\ l)edse Jeq'unJ ouo

'urlErlsnv ot eArlsu,{lrul eq ot pareplsuoJ eq uur uxDl qf,rq,\l

-+o uolletrpur ue c,lr8 furu 1r uaql arnlnl arll ur apuur cq uuo suostreduloo Js:tqlJl Exp] uerlc.llsnv crll
rltr^\ aprcuroJ,{lnlt oseqtre{taq^\ oprocp ol clqrssod lou sr lros puu exDl aqlJo suorldr;csep rprprg 13 ur
palucrunoop,{eql e-rD roN s.rloue^ oseqtjo sqderSotoqd eqluol..l sqlSualuurFrts puu el,{ls eqtuJecsrp ol
olq tssod 1ou st lt ,{1e19un}oJ uf} uEJIJoJ(Z/61)rprpl?H IlfqpezluSojar'st)t|a,ua/ J-Josetteuu,\eqlol
alulo.l lle fuu .'rroleq pezruSorcl exel rno3 eql l€ql illltqlssod u sl eleql'e,\oqL' pJuorlutur iprup sy

'pcztuFocer .{11ua.unr sr uuql eaJe JeprA\ e ralo tlxtll eseq}.lo aLrros.lo o.ucJiniJo Irin}uu aqt elclrpur
,{lqlssod plnolr lr Jo scosJelo uoI ulll?rlsrlV olul s^oltcds Jues aqlJo srulo-IJo suoqcnpoJlur lueJoJJrpJo
,{lrlrqrssodcq}sesreJsrql'ouoJuaqtlourqtjoc1{tsraiuoleqlscqqJrq,\\utpulutor.,tuorlcelloce16ursusr
ereqt'rJ^o,,!\oH r?.//.t4././a,? J .lo urJoJ uer lcllsnv ulo qlnos e ql qll^\ sap n rlloJ E u t rlJ puD edol n:l 'DJu-]V
'spJIJeuV eqt uo{ luuctEru lpql selcrrpul CV lo pleq sl/r'a./.1rt J -jo IeUatEu seas.le^oJo {pnls V

'porJrd,{tolcel pue
porpnls eq ot llrls spq 19y1 ur ed,{1eq1 (696 1 ) scrr nb5 ,{q pelurr pur s.006 t i1.rue eql ueLlt .rer 1.rua qcn ur
sD,\^rrleJlsnVur sutsalJat J?e.\JoeJueJrnr30eqluarltreur:o1lqlqlr,nsiuolJqIIJ| .r/i.r.),,r,,/.)/rr:/
salupatd sncooco1lurz J ueql relel eql qlr^\ Suolcq o1 e,rotd plnoqs 1r-11 str2)oJo,tJiut .l qtl,,!\ Jo



Nuytsia Vol. 12. No. I  (1998)

EUROPE; Italia, I I July I 969, L Chqrpin et dl. s. n. (AD 9703 0 122); Yugoslavia, MacedoniaL Dolina

Vardarja,24 Oct. l9 64, E. Mayer s.n. (AD 98135009); Corsica, l2 Aug. 1932, P. Aellen 128 (AD); East

Bulgaria, Varua, 7 Scp. 1953, Ar. Vyhodcevski s. n. (AD 98580847).

ASIA: without focafity,s.ddl., R. Schomhrrgi.!. /?. (AD 981461 l9); Betl ing, China, T 9ep.1982, B. B. ll/an

82181(AD) ;near theSummerPa lace ,Be i i ing ,Ch ina ,23Ju ly l986,  B .  M.  l tang053 (AD) .

AFRICA: Farm Erfrus, Messina District, Transvaal, 2l May 1982, E. van Hoepen 1779 (AD).

AFGHANISTAN: Kalne,27 May 1969,J. E. Carter323 (AD).

IRAQ: Baghdad Airport, 17Oct. 1956,K.H. Rechinger, A.K. Khudairi&RIl Haines s.n. (AD).

Noler. This taxon represents the introduced component of Tribulus tefte.tlris. It is distinguished by

the stigma being longer than the practically non-existent (0-0.3 mm long) style and has apredominantly

southem distribution except tbr some specimens from about the Broome-Derby area. Many of thc

collections are subglabrous but some arc vil lous. Z lerrestris (short style) appears to grade into

T. minulus.

Specimens were seen iiom a number ofother countries as l isted above. These resembled th is taxon

closely, particularly those fiom Nofih America. Specimens from Afghanistan and Baghdad were not

so well developed wilh respect to thc dorsal spines on thc fruit and tended to be more pubescent, thus

showing some approach to I '. minulus.

l5b. Tribulus terrestris (long style)

Selected specimens examined. WESTERN AUSTRALIA: Bungle Bungle National Park, Ord River at

B lue Holes. r(. ,llenlrol.rl625 (DNA); 9 km N of Kununurra at Mocks Dairy on E side of Ivanhoe Crossing

road adiacentto milking parlour,6 Mny 1993, A.A. Mitcnel/3086 (PERTH); Wittcnoom Gorge, c. 4 km

from Wittenoom, Hj. Eichler22549 (CANB, PERTH).

NORTHERN TERRITORY: 9 miles [ 4 km] SE Katherine, T May 1960,G. Chippendale s.n.(NT 6712,

PERTH); Mountain Valley Station, Gove Road at Barmguerikba Creek, T. Henshall3903 (DNA);

Fjrst St, Katherine, 19 June 1964, D.,1 Nelsor 1229 (NT, PERTH).

SOUTHAUSTRALIA: Olympic Dam minearea,A. SmithperT.J. Fatchen39l I 164 (AD).

QUEENSLAND: Bruce I lwy, c. 5 km W of Ayr, J.H. .Brome 583 (CANB).

INDIA: Un iversity Campus, Delhi, Mar. 1959, P. Masand s.n (AD 96033083).

NoleJ. This taxon presumably represents the component of Tribulus teftestris which is usually cited

as native, although, as mentioned abovc, there has been some Indian material seen which resembles this

taxon in its style charactcristics. lt is charactcrized by the stigma being shoftcr than or equal to the d istinct
(0.6-1.3 rnm long) style and has a predominantlyno hem distribution.

The sing)e Indian specimen scen has a style 1 .? mm long and stigma L2 mm Iong, making the style
somewhat longer than is recorded for this taxon in Australia.

16 .  Tr ibu lus  minu tus  Le ichh.  ex  Benth . ,  F lo ra  Aus t ra l iens is  l :291(30May1863) .  -  KQl ls t roemiq

nlinuta (.Leichh. ex Benth.) Engl. in Engl. & Prantl, Nat. Pflanzenfam. 3(4): 88 ( 1890). Type citqtion:

Queensland(?), Leichhardt's Expedition. Iype: IQueensland, Leichhardt D istrict], before Canal Ipastoral
run] and afterwards , s.d.lt., L. Le ichhqrdt s. z. (.syr: MEL s. r., p.p., excluding lorver LH S specimen);

without locality, Leichhardt's Expedilion, s.dut., Herb. Mueller (syrr K-Herb. Hooker, type seen as
pholographs in the Eichler manuscripts).
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Distingtlishfug fedhrres. fhe iruits of Z tfiicrocaccus are roundcd dorsally and usually lacking any

dorsal spines. lJnlike T. mhutus,towhich it is closely related, ?i micrococcus ttslally has a globose

stigma, rvh ich is considerably shorter than the shod (0.7- I .4 mm long), but distinct, slyle'

Typific.tt iotl. Tl,pif ication ofZ n14ococctis is impossible from thcphotographs sincethe dctail ofthe

siyle and stigma is not disccrnible. It appears from a 5 ou ng fruit present on the collcction from Jericho

that the style is distinct, thus agreeing with this taxon. I lowevel, spines prcsent on the fluit of Donlfl

5493 are I mm long, much longcr tltat thc usual 2.5 ntm long spines ofthis taxon and so it may be that

rhc  syn t l  pes  repre 'e t t t  a  n t  i rcd  co l l cc t  ion

Notcs. There is a l-cichhardt specimen in MEL (Leichh.vdt26, MEL s. r. ) which has been annotated by

h im as ,,Tribulus parvif lorus m ih i" ft om Bokkara F lats on 3 rd January 1 847. It almost certainly bclongs

hcre even though only flo\\,ers are prcsent.

The longcr stylc with a short globosc stigma as pictulcd in "Flora of Nerv south walcs" (wilson

1992b) ceftainly occurs in some spccimens ofthis taxon, butlhere remain a number ofspecimens which

secm io bclong here rvhich have thc non-globose stigma as long as thc style lt scems unlikcly that

T. nicrococcus and T. rl ltrlr.is can be maintained aS diStinct Species, although Z mlclococclJ does tend

to have larger flowcrs. Specimens from South Australia, Northem 1'erritory and Westcm Australia

usually ha; larger and sometimes, spinier fruit than those tiom eastem Australia' and approach those

ol7'. iichleriqnus and L sp. long-styled eichleriar's, differing from the former in the less densely

pubcscent fruits and tltc lattcr in thc smallcr f lowers and shol1er stylcs
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