
Nuytsia 7(2): 117-122 

A new species of Trianthema (Aizoaceae) from the 
Kimberley region and a note on T. triquetra 

by Volker Biltrich 

Institul fiir Allgemeine Botanik und Botanischer Garten der Universitiit Hamburg, 
Ohnhorststr. 18 , D-2000 Hamburg 52 , f-cderal Republic or Gcnnany 

Abstract 

117 

Bittrich, V. A new species of Trianthema (Aizoaceae) from the Kimberley region and a note on T. triquetra. Nuytsia 
7(2): 117-122 (1990). A new species of Trianthema is described, namely T. kimber/eyi Binrich & Jenssen, endemic Lo the 
Hall District of the Northern Botanical Province of Western Australia. Some observations on several forms of T. lrique/ra 
Willd. in Australia are provided : these differ mainly in leaf anatomy. 

Introduction 

The genus Trianthema L. (Aizoaceae) consists of about 20 species distributed in the tropics and 
subtropics, mainly in the southern hemisphere. Until now, twelve species have been recorded from 
Australia: ten of these are endemics (Prescott 1984). 

The genus belongs to the subfamily Sesuvioideae (4 genera), which is characterized by 
circumscissile capsules, an aril completely sheathing the seed, Kranz anatomy of the leaves (with 
rare exceptions), and bracteate inflorescences (BiLtrich & Hartmann 1988). The genus itself is 
defined by the monocarpellate gynoecium. Further characteristics are the large-celled hypodermis 
of the leaves (probably functioning as a water storage organ) and the often myxospermous seeds, 
where the mucus is produced by the swelling of the aril after moistening, a feature also found in the 
closely related genus Zaleya Burm.f. Jeffrey (1960) described Lwo subgenera, Trianthema subgen. 
Trianthema and Trianthema subgen. Papularia (Forsk.) Jeffrey, distinguished by the number of 
ovules and Lhe number of flowers per partial inflorescence. The new species described here is 
included in the subgen. Trianthema. T. triquetra belongs to the subgen. Papularia. However, it 
needs Lo be investigated whether the two subgenera defined by Jeffrey (1960) are also monophyletic 
groups and the characters mentioned by him provide synapomorphies for one or both of these 
subgenera. 
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Nearly all Australian species of Trianthema arc annual herbs; only T. turgidifolia F . Muell. is 
more or less shrubby ar1d perennial. A number of species arc conspicuously hairy on all green parl~ 
(e.g. T. pilosa F. Muell ., T. rhynchoca/yptra F. Muell.); others arc only sparsely pubescent or 
completely glabrous (e.g. T. portulacastrum L., T. triquetra). The new species belongs to the latter 
group and is closely related Lo T. compact a C. White, T. g/ossostigma F . Muell., and T. oxyca/yptra 
F. Muell. 

Trianthema kimberleyi BiLLrich & Jenssen sp. nov. (Figure 1) 

Herba annua, glabra, proslala, c. 5 cm alta cl 20 cm diamctro; folia opposita , carnosa, 
inacqualia, basaliLer connala, saepc apiculala, lamina late obovata vel ovalis, c. 4-11 mm longa cl 
1.5-5 mm lata; pctiolus c. 1-2 mm longus, basaliter cum vaginis membranaceis bidcnLaLis; 11ores 
solit.arii, brcvitcr pedunculati; bracteae 2, membranaccac, apiculatae cl dcnLiculaLac; Lepala 5, basi 
connata, valvat.a, dorso viridia, intus albidarosca; stamina 10, 5 opposiLiLepala, 5 alternitepala; stylus 
1, c. 1.2 mm longus; ovarium simplex unilocularc, placentatione marginali, ovulis biseriatis; ovula 
10-12; capsulae circumscissae, cum pediccllis, operculis conicis; semina c. 1.1 mm longa, 
brunncanigra, glabra, cum arillis omnino vaginata; embryo hippocrepicus; chromosomatum 
numcrus 2n = 48. 

Typus: c . 20 km south of the Great Northern Highway between Fitzroy Crossing and Halls Creek, 
199 km west of Halls Creek. c. 2 km WSW or Chri stmas Creek homestead , Wes tern Australia; near 
a small lake on flat hills in schistose rocks, 15 March 1989, V. Biurich & K . .Jenssen 18618 (holo: 
HBG; iso: CANB, K, PERTH) . 

Much branched, prostrate, annual herb c. 20 cm in diameter and 5 cm high, glabrous. 
Branching in the vegetative part or the plant monopodial , in the flowering region sympodial , the 
branches here or unequal diameter. Leaves opposite , flat, elliptical Lo obovate, 4-11 mm long and 
I .5-5 mm broad, often with a short mucro al the apex, basally shortly connate , weakly papillose , 
succulent due to the large water-storing cells or t11e epidermis and hypodcrmis , reddi sh on t11c 
abaxial surface; leaves in the flowering region anisophyllous, with the thicker sidebranch in the axil 
or the larger leaf; petiole 1-2 mm long, basally expanded into a membranaccous sheath with two 
acuminale lobes. Flowers solitary, axillary, with an intense honey smell al anthesis ; pediccls up Lo 
2 mm long al anthcsi s, but elongated to up Lo 5 mm when fruiting, with two scarious , lanceolate, 
apiculatc and denLiculate bracts; perianlh c. 7.5 mm in diameter, 5-partite; Lube obconical, c . 2 mm 
long, with a whitish nectary disk inside al the base; lobes green oulsidc, whitish-pink inside, 
valvalc; stamens 10, 5 opposite and 5 alternate lo the Lepals, inserted al t11e mouth of the perianth 
tube; anthers pale pink, smooth; style 1, filiform with a row of short papillae on one side; placenta 
marginal with 10-12 ovules in 2 rows. Capsule dehiscing by circumscissile split about t11e middle, 
operculum subovoid; seeds 6-8, broadly ovoid or pyriform, c . 1.1 x 0.9 x 0.6 mm, brownish to 
black, smooth, completely sheathed by an aril, which swells slighlly when moistened; embryo 
horseshoe-shaped, curved around the mealy perispenn. Chromosome number 2n = 48 . 

Distribution . Known only from the type locality in the southern Kimberley region where it is 
confined Lo the Hall District of the Northern Botanical Province of Western Australia. 

Habitat. Grows on flat hills in schistose rocks. 

Flowering andfruiting period. March Lo?. 

Conservation statu.s. Rare. 
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Figure I. Trianthema kimberleyi at the type locality in the southern Kimberley region. 

Figure 2. Two different forms of Trianthema triquetra occurring sympatrically in the southern 
Kimberley region near Fitzroy crossing (Bittrich & Ienssen 18612 (left), 18610 (right)). 
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Affinities. Trianthema kimberleyi is closely rclaled lo T. compacta, T. glossostigma, and 
T. oxycalyptra. ll is distinguishable from Lhese species by Lhe ± valvale (inslead of imbricale) 
tepals. Addilionally, it differs from T. compacia by lhc mucronalc, more succulenl, always peliolatc 
leaves, Lhe constant number and regular arrangcmcnl of lhc stamens, and the aril, which does not 
swell afler moislcning in T. compacta; from T. glossostigma by Lhc slamcn number and Lhc 
unsculplured tcsta (ribbed in T. glossostigma); from T. oxycalyptra by Lhc absence of lhe dorsal 
unifacial mucro on lhc lepals, and Lhc smooth aril, which is conspicuously papillale in 
T. oxycalyptra. 

Etymology. The specific epithcl refers Lo the distribulion of Lhc species, which is known at present 
only from Lhc type locality in Lhe soulhern Kimberley region of Western Auslralia. 

Trianthcma triquctra Willd. 

Trianthema triquetra belongs Lo a group of species wilh its centre of disLribulion in lhe arid 
regions of soulhwest Africa, cast Africa and India. As mentioned above , lhc species of Lhis group 
belong lo lhe subgcn. I'apularia (Forsk.) Jeffrey (characterized by Lwo superposed ovules and 
usually cluslercd flowers), bul up to now has nol been assigned formal taxonomic rank, and still 
awails critical revision. Differences bclwccn species described in lhc published Floras of 1.hc areas 
mcnlioncd oflen arc rcslricted to form and size of leaves, tcpals and Lhc pcrianlh Lube, characlcrs 
which arc subject to some plaslicity dependent on water supply. Some taxa (species, subspecies or 
varieties), however, seem to be well circumscribed, but an invesligation of the group over it.s whole 
disLribuLion is necessary, before a satisfactory classification is possible. 

The members of Lhis group arc characterized by smooth or papillose leaves and stems; and 
two-seeded circumscissile capsules, lhc circular opcrculac of which arc depressed at the apex and 
partially enclose the upper seed. The dead tcpals arc generally hygnx:hastic and, when bending 
outwards after wetting, loosen lhc opcrculac which arc then washed away by raindrops, thus 
funclioning as disscminaLion unit.s. The small, often inconspicuous Jlowcrs have only five stamens 
alternate to the pcrigon lobes. Also , form and sculpturing of the seeds arc rather similar in all 
members of the group. 

Trianihema triquelra conlains two subspecies described from Africa and a number of varielics . 
In lhe Lrcalmcnt for volume 4 of the "Flora of Australia", Prcscoll (1984) describes Lwo variclics 
only. Apparently it was assumed lhal only T. triquelra subsp. 1rique1ra occurs in Australia, as no 
oLhcr subspecies arc menlioncd. Prcscoll (1984) notes considerable confusion in Lhe use of Lhc 
names of lhe two varieties (T. triquetra var. trique/ra and T. triquetra var. clavala (J. Black) 
H. Eichler), which arc mainly dclimilcd by lhc different leaf form and degree of succulence. 
According Lo her, Lhe variety wilh clavalc, more succulcnl leaves is rcslricted lo central Australia, 
and may only be a modificalion under cxlrcmc arid conditions. Such different forms, however, can 
also be found in northwest Australia, sometimes even occurring sympatrically (Figure 2). lL was 
found in comparalive cullivation thal the different leaf forms are genclically fixed . 

In Auslralia lhere occurs, however, a Lhird form, which seems to be far less common than lhe 
former two and has been overlooked hitherto. The new form was recently collected by us in 
northwest Australia (Billrich & Jenssen 18601, 18616, 18646; HBG, PERTH). The difference 
between Lhe new form and the two olhcr varieties lies in the leaf analomy, which can be easily 
recognized in living plants, but only wilh difficulty in hcrbarium specimens. The varielics 
Trianthema triquetra var. triquetra and var. clavata develop a walcr-sloring Lissue adjoining the 
epidermis on Lhe abaxial side of the leaf (Figures 2 & 3). Therefore, Lhe chlorcnchyme is developed 
on Lhc adaxial side of the leaves only or in more succulent leaves (hence the varietal epithet 
"clavata") where it forms a semicircle around Lhc waler tissue. The leaves of Lhe new form, 
however, show a ccnlral waler-sloring Lissue only and have a chlorcnchyme on both sides, Lhus 
being isobilaleral in cross-seclion (Figure 3). In some leaves a very small gap in Lhc chlorcnchyme 
can be found on Lhc abaxial side, visible as a narrow Lransluccnl band which eilhcr strelchcs from 
the base Lo Lhe top of the leaf or is prcsenl only in Lhc basal part. This is rcminiscenl of Lhe slrongly 
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Figure 3. Leaves of two forms of Trianthema triquetra in abaxial view with different anatomy 
(Dittrich &Jenssen 18612 (above), 18601 (below)). 

Figure 4. Leaf of Trianthema turgidifolia (B ittrich & J enssen 18644) in abaxial view and cross-section. 
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succulenl leaves of Lhe closely rclaled T. turgidifolia F. Muell., where al leasl pan of Lhe leaves on 
every planl also show a narrow translucenl band on Lhc abax.ial side (Figure 4). In connecLion wiLh 
Lhe differenl posiLion of Lhe waLer-sLoring Lissue and Lhe ch lorenchymc also Lhc inncrvaLion of Lhc 
leaves as seen in cross-sccLion is differenL. In 1.he firsL case, where a chlorcnchyme is absenL on Lhe 
abax.ial side of the leaves, vascular bundles are also absenL in Lhis part. In Lhe second case, however, 
Lhe primary and secondary vascular bundles lie more or less inside Lhe ccnlral waler-storing Lissue, 
whereas Lhc higher order bundles arc arranged circularly al Lhe periphery of Lhe cenlral 
water-sloring tissue. This difference in pallern is nol surprising, as all Trianthema species arc 
characlerizcd by Kranz anatomy, and Lhc chlorenchyme and Lhc kranzcells lie around the leaf veins 
(Figure 3). In both leaf types a very narrow Lranslucent slripe in L.he middle of Lhe adaxial side of 
Lhe leaves oflcn is visible, as the vascular bundles (with the chlorenchyme around) cross only 
occasionally here. Il is inlcrcsling Lhal bolh leaf Lypes can also be found in African members of Lhc 
species group. 

A formal lax.onomic trcalment of t.he new form of Trianthema triquetra is sLill hardly possible, 
as long as Lhe whole species group is insufficicnLly known. Il is, however, probably idenLical wilh 
T. glaucifolia F. Muell. (type MEL 99963 from Queensland), treated as a synonym of T. triquetra 
by Prcscou (1984), bul this is difficulL Lo decide on Lhe basis of herbarium malerial. T. triquetra in 
Australia is variable in oLher characters (epidermis of leaves and sLems, number of flowers per 
inflorescence, seed sculpLurc, length of Lhc perianLh Lube, chromosome number), Loo, which need 
funhcr invcsLigalion. AL prcscnl il is even unccrlain whclhcr Lhc name T. triquetra will pcrsi sL in 
fulurc, as Lhc earlier described species T salsoloides Fenzl ex Oliver is raLher similar and mighl be 
an earlier name for Lhe same Lax.on. In Lhe fulure, auenLion should be paid Lo Lhe differences 
described above in order Lo oblain more informaLion aboul Lhe distribuLion of Lhe different forms. 
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