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Correction to:

iModi fication of ARica Erickson6s common name
photographic examges of Triggerplants b el ongi ng tastcld dy AllereLovwsie ct i 0 n s
which appeared in ITPS Journal Vol. 1.

| mistakenly placed a photo @tylidium drummondianum the Creeping Triggerplants photograph
section.Stylidium drummondianushould havéeen placed in thRosetted Triggerplants
photographic section. A photo 8tylidium repensvas meant to be in th@reeping Triggerplants
photographic section arstylidium drummondianumvas meant to replace the plant phot&oflidium
ciliatum. These caections have now been made below.

Allen Lowrie

3: Creeping Triggerplants

Stilt-rooted plants that asexually reproduce additional plants on above groundig®immners,
often forming spreading plant mats.

Stylidium repens Stylidium neglectum Stylidiumbulbiferum

5: Rosetted Triggerplants

Compact leafy basal rosettes adpressed to the soil surface or positioned above the soil on stilt
roots.

Stylidiumdrummondianum  Stylidiumciliatum Stylidium pulviniforme




An overview of the Australian Levenhookia (Stylidiaceae) complex,
including a new speciesl(. murfetii) and observations on the triggering
methods employed for pollination and outcrossing.

By Allen Lowrie' & John G. Conrah

6 Glenn Place, Duncraig, 6023, Western Australien.lowrie @bigpond.com

ZAustralian Centre for Evolutionary Biologynd Biodiversity, School of Earth & Environmental
Sciences, Benham Bldg., DX 650 312, The University of Adelaide, South Australia 5005, Australia;
john.conran@adelaide.edu.au

Abstract

Lowrie, A. & Conran J.G. An overview of the AustralidrevenhookigStylidiaceae) complex,
including a new specie& (murfeti) and observations on the triggering methods employed for
pollination and outcrossingnternational Triggerplant Societyol 1. No. 2: 329(2011) An
overview of the Australiahevenhookiaomplex is presented. A new speciese¥enhookidR. Br.
(Stylidiaceae)l.evenhookia murfetliowrie & Conran from soutlivest Western Australia is
described and illustrated. Descriptions and illustratioris ohippendalef.L. Erickson & J. H.
Willis (1966); L. dubiaSond. (1845)L. leptanthaBenth. (1868)L. octomaculat&rickson & Willis
(1956);L. paucifloraBenth. (1837)L. preissii(Sond.) F. Muell. (1864).. pulcherrimaCarlquist
(1969);L. pusillaR. Br. (1810);L. sonderi(F. Muell.) F. Muell. (1858); and. stipitata (Benth.) F.
Muell. ex Benth (1864); are provided for comparison and to complete this reviesveihookidR.
Br. (Stylidiaceae)..

Key words Levenhookia murfetii, Levenhooldamplexoverview, StylidiacegeAustralia,Robert
Brown, Antony van Leeuwenhoek.

Introduction

The Stylidiaceae are a family of five largely Southern Hemisphere genera, four of which occur in
Australia, along with the majority of the ~240 species in the famidy¢ith 2007). However, only
one genusd,.evenhookigstyleworts), is endemic to Australia and this paper presents a taxonomic
review ofthis genusvhich, with the addition of the new speciesyvenhookia murfetilescribed
herein, now comprises eleven sgecievenhookiand its sister genustylidium(triggerplants)

differ from other Stylidiaceae by the possession of highly specialized pollination mechanisms
(Wagstaff & Wege 2002). AlLevenhookiaspecies are characterized by having a sensitive,-likeyd
mobile labellum (immobile in triggerplants); sheathing the immobile gynostemium column
(gynostemium column mobile in triggerplants). However, whereas Triggerplants-santheir
triggered gynostemium columns continuously over a number of days, opaiiitibted, the mobile
labellum ofLevenhookiaan only be triggered once (Erickson 1958, Carlquist 1969). Although
Levenhookiapecies are officially given the common namé&tyleworts bothgeneraare also
commonly referred to as triggerplants (Ericksk958).

Pollination mechanisms

Stylidiumspecies can trigger and reset their mobile gynostemium throughout their pollstigamal
phases until they are pollinated. In contrastyenhookiaspecies have a sensitive labellum that can be
triggered only ooe (Erickson 1958, Carolin 2007). Wher&iglidiumspecies are strictly regulated

for outcrossingl.evenhookiaspecies can perform outcrossing as well asgalination, with

Carlquist (1969) speculating that evolution in the genus has proceeded t@oseing to
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increasingly selpollinating. For example, in species suchLasenhookia pusilléhe flowers are
commonly arranged in rather compact clusters and pollen can be thrown from a triggered flower
across to one or more flowers within the sametelus

The arrangement of theevenhookigollination apparatus consists of a gynostemium (an erect

column) that arises from a superior (forward of the corolla) nectary blikketheath arrangement in

the centre of a fodlobed corolla (flower). The poltefilled anthers are situated at the top of the
gynostemium below which a forward curving fingiee stigma is attached. Above the anthers is

another undeveloped fingéke stigma which will grow out and mature once the labellum has been
triggered. Thedbellum (a modified fifth petal) is arranged in the shape of an ancient Roman

|l egionaryds hel met, with a slit down the froni
placed over the summit of the developing gynostemiumKepel8for comparativdabellum

illustrations between all species excepsonder).

As the gynostemium grows upwards into the helhketlabellum it is restrained by the helmet to the
point that the gynostemium column i s ctachmered b
side. Once the gynostemium is fully mature it is now cocked and ready to be triggered. When a
pollinator straddles the corolla to sip sweet nectar from the base of the nectary sheath, it invariably
touches the sensitive kndike appendage on thep of the labellum helmet. This causes the front of

the helmet to open along a central split line like two outward swinging flaps, thus releasing the curved
gynostemium at a rapid speed and ending in an erect stance sudden stop jolt within the néettary buc
sheath. When the triggered gynostemium comes to a sudden stop, the momentum generated throws tl
pollen with force from its anthers onto the lower parts of the pollinator. Once the labellum has been
triggered it has served its purpose as it triggece@nly. The labellum when triggered, bends all the

way backwards, but soon repositions itself in an erect position alongside the gynostemium. Once this
triggering action is carried out the gynostemium which is now straight is also now taller than the erec
labellum, as when it was restrained by the labellum it was in its bent mode and thus shorter in overall
height. The nowrestrained gynostemium now grows out its second fitigerstigma but this time

positioned above the spent anthers.

TheLevenhookigollen flinging action can be likened to the school boy prank, where a chewed paper
wad missile is catapulted onto the classroom ceiling, using a bent wooden ruler held under tension
(Erickson 1958); when released, the missile is launched to splattex oeilihg by the stored energy

and the ruler quickly returns to its straight position. The same principle is seevenhookiawhere

the missile is a pollen mass and the target is the pollinator.

Nevertheless, it is still not known exactly what happarisevenhookigollination in relation to
outcrossing and seffollination. Before being triggered, a mature stigma often sticks outwards from
the gynostemium, free of the labellum, but it is not known if this stigma is receptive or able to receive
pollenfrom a triggered flower from the opposite side of a cluster (geitonogamy). Similarly, can
individual flowers seHpollinate (autogamy) and if so, in how many species? Is the upper stigma that
develops after the flower is triggered arranged purelytowipk pol | en from a pol |
enforcing outcrossing, or deevenhookidruits contain a mixture of seffollinated and outcrossing
derived seeds? Given the known complexity of pollination strategies in its evolutionary sister genus
Stylidium whereprotandry seems to be linked to a perennial habit (Carolin 2007) the reproductive
biology ofLevenhookiaemains an area for ongoing study, particularly for species that appear to
mimic some ofStylidiumspecies with which they grow (Erickson 1958; Cardt|1i969).



Historical background

The botanisRobert Brown(Fig. 1) named_evenhookian honour ofLeeuwenhoek the spelling of

whose name he simplifie@rown named.. pusillain hisProdromus(1810) from plants that he and

the botanical artisferdinand Bauecollected at King George Sound [Albanghuthwest Western

Australia between 8 December 1801 to 5 January 1802, 27 years before European colonisation and
later illustrated (Bauer 1813). Brown may have thought of Leeuwenhoek when he and&zest
magni fication to examine this tiny pHgazZnand t o s

B auer 0Big. Y. [Tretcanmdn name fdrevenhookiastyleworts was given to the genus by the
late Rica EricksonErickson 1958).

Fig. 1: Robert Brown in his later years: born Montrose, Scotland 21 Dec. 1773. Died 1085#he
Londonhttp://commons.wikimedia.org/wiki/Robert_Brown_(botanist)

r

Robert Brown (1773-1858)

LEVENHQOKIA.

Calyx 5-partitus, bilabiatus, Corplla limbo, §-partite, irregu-
larl, quintd lacinij (Labello) dissimili, fornicatd, calumnl
longigre, enm tubo artjculatd, mabili. - l',o{umm;r erecta,
infra tubj lateri (ubi Jubellurn) advata. ** Anthgre lobis
uno super alterum divaricatis.: Stigmata’2; - capillaria,

Capsula unilocularis.
Herba pusilla, glabra, facie el staturd fere Radiolee. Folia
alte
STYLIDEZE. - Levenhookia. 3738

alterna, petioluta, remorum summa ronjcrra, _ﬁor:bm fa.m-
culutis interstinclis.

- Oss. .In memoriam dixi AvTonn Vav Legvwendoes, mi-
crographi celeberrimi, - in enjus operibus plures et perpul-
chree ubservationes: de plantarum structuid exstant.

Ogzs. Mobilitas articuli labelli irriabilitati columuna Stylidji
analoga.est, et ad eandem finem, nempe organoruin sexua-
Jium sub anthesi consarvationemn, tendit.” In'Levenhookid
enim labellum, jo flore expanso deflexnm, caus} irritante
admod cum “impety erigitur, at cochleariformi sud lamind
cplumna.m erectaim immobilem tegit..

L.pusilla,. (M) v.v.'

Fig. 2 Robert Br aiptiontf evenadokiarpusitléomm bisProdromus FloradNovae
Hollandiae,published in 1810(M.) = King George Sound..v.(vidi vivam)= the Latin abbreviation

~

for nl h atvhee sle evni nigt sitnat eo.
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Fig3:Bauer 6 s bot an LeveaHookia pubillfimttom élustratiom) witdStylidium
calcaratum(upper left) andtylidium pygmaeurgupper right), all collected at King George Sound,
Western Australia. (Source: Ferdinand Bauevenhookia pusilld806i 13 National Gallery of
Australia, Canberra, purchased 2004)

Antony van Leeuwenhoek(1632 1723) fig. 5) was a cloth merchant of Delft [Tidetherlands]. At

this time small "glass beads" were in common use by Dutch cloth merchants to examine the weave of
textiles. Only Leeuwenhoek thought of examining objects other than textiles with these spherical
lenses. Being a naturalist and his desire to see more than with the naked eye led him to produce the
finest and clearest lenses of the time. His hobby wasngakagnifying glasses. Each lens was only a
few millimetres across. To which he fixed his subjects on a fine needle carried in a brass chassis with
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adjustable thumb screws and threaded rods to position the specimen to be examined to the correct
focal lengh for each lensHig. 4). Each new specimen remained set up and focused for later study.
His collection of minute objects grew to many hundreds of mounted specimens each attached to its
own individually manufactured Antony van Leeuwenhoek chassis and lens

Lens

Fig. 4. Microscope made by Antony van Leeuwenhoek in the 17 century
(Source: Fun Science Gallemyttp://www.funsci.com/fun3_en/usph/usph.ht#1




