A Reassessment of the TypeQyfuntia $ricta (Haw.) Haw.

By lan Menkins

Abstract

Theconfusinghistory of the nameOpuntia strictais examined A comparison ofnodern taxonomy with the
lectotype and protologuereveals that the name has been misappliada consequencedf erroneoussynonymy
with other species, in particulaOpuntia dillenii The natural distribution ofO. strictaand O. dilleniiare provided
and areassessmenits proposedin light of the misapplied synonymyA closer examination of. dilenii reveals
that the species is either highly variable or the name has been too loosely applied to a numwibéistinct yet
superficiallysimilar taxa. The need for a detailed investigation of ti@ dilleniicomplex isrecommended. hie
identities of expatriate, naturalized plantawill depend on consistent morphologica@omparisors with potential
genotypes in the Americag’utative taxonomic keys that describe and differentiateturalized specimens of
Opuntia stricta(sensu stricto)and O. dillenii(sersu lato) in Australieare provided.

Introduction

The complex and at times similar morphologyOgfuntiaspecies has often frustrated attempts by
botanists to describe and determine plants at the species level (Snow 1981; Howard & Touw 1981).
Taxonomy ha sometimes been undermined by overly liberal treatments that relied on excessively
minor or subtle taxonomic differences. These treatments have often failed to delimit species clearly
and accurately. Similarly, treatments that were too conservative amcbnain their approach have
failed to represent the true level of variability evident in the field. The keys and descriptions from
both treatments have sometimes failed to provide an adequate or accurate means of identifying
specimens.

The famous botanidartist, Redouté produced an illustration dfactus Opunti&dinnaeus var.
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1804.According to Adrian Hardy Haworth (18p2191) the plant was in cultivation England

before 1796. livas probably collected fromne of the old sea ports on the Florida cqodsit the

precise origin was not recordedrhe Redoutdlustration was later chosen by Haworth as lectotype

for Opuntia stricta(Haw.) Haworth describedK S LJt | yi &4 KIF @Ay 3 ydzY SNR dza =
but hedid notdifferentiate between spines and glochids. Whesdescribedi KS G a LAy Saé¢ | a
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glochidsaroundthe areoles Haworth had described spineless plantwithout the benefit of
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an earlycultivarpurchasedat a market in a seasidef, or wascollectedfrom the vicinity of a

coastal settlementwhereit may have beemraditionallyusedby humans as a food plant

Thelectotype and early descriptiongere intended to convethe set of characters thatdriginally
typified thespeciesA study of thasecharacteramakes it possible tolarifythe existence of true to
type plantsandto determinethe distribution ranges forthe species in both native and naturalized



populations Smilarities in themorphologyand genetics of naturally occumg plantsin the Americas
may provide clues as to the origins of Australian naturalizations.

Natural Distribution

The specie®. stricta(sensustricto¢d A Yy G KS  hisifolid®@ily irkti& yicrtlaist corner of
the state of Florida, as far sou#ts Brevard County, and immediately to the north of Florida along
the southern coastline of Georgia (D. Grepers.comm 2009). The arrival of th€actus mothn

1989 has significantly reduced the total populatiorOguntia strictaplants, but theoveral
distribution has remained relatively unchanged (D. Grgemns.comm 2009). Some authors extend
the naturaldistribution of Opuntiastrictato the east coast of Mexico and on to the Caribbean/Gulf
Islands.These plants maprove tobe races or forms dD. dilleniithat are nowplacedin synonymy
with O. strictaas a consequence of modern taxonarflpwever, the effect oéxtreme typhoonsn
the potential distribution of coastal species throughout the Gulf/Caribbean region must also be
considered.

Accordng tovarious sources, includirigdward F. Anderson ithe Cactus Fami(2001: p. 495) and
http://cactiguide.com/ [webpage accessed 29/12/Q%he distribution ofOpuntia dilleniKer Gawler
(Haw.)is southeast Unied States Floridaand South Carolina); the Caribbeé@West Indies)
includingthe Greater AntillesBahamas, Cuba, Jamaica, Hispanidkit{, Dominican Republic),
Puerto RicpandCayman IslandsLesser Antilles (Virgin Islandsast coastal Mexico ahCentral
America;andcoastal northern South Americin South America it is foursbuth to aboutthe
northern coast ofBrazil and includes a apparentiydisjunctpopulation referred to a®©puntia
melanospermadenry Knute Svenson (1946) in Ecua@rdileniiis presumed to bin sporadic
cultivation in countrieshroughout South Americdn a coastal environment that srongly
influenced byperiodic typhoonsit seemsreasonable tqredictthat the speciesnightalso be found
along theGulf coastandoffshore islands of the United Statd$owever, nost collections to datén
that regionseemreferableto the specie. bentoniiGriffiths (now inrather dubioussynonymy with
O. strictg andO. anahuaensisGriffiths @lsonow in synonymy withO. strictg but placed by Benson
(1982)in O. strictavar. dilleniiandby Anderson (20010 O. dilleni).

The specie®. anahuacensimay be seems a genotype thatepresens anextreme form within

what isarguablya highly variable species compl&kere is a geeral consensus amongacti purists

that the Mississippi Riveseparates th@Dillenii/strictd triacanthdelatior clade (characterized by
Opuntia dilleniand O. strictg from a similaryet distinctgroup ofspeciesi 2 G KS NA GSNRA
latter can losely be termed théLindheimeri/engelmanniphaecanthacladg ® { 2 heSpedes (i
west of the Mississippi maguperficialliresemblespecies found east of the rivarhile expresing

G 3 Sy S i fowardRtNGgMinant residentclade In other wordssome ofthese plants mape
difficult to distinguish fron©. dilleniin Floridabut nevertheless exhibit different characters and
habits, or exist in different habitat typeb terms of epicotyl development and adult morpholo@y
dilleniiis arguably mee closely related t®. lindheimerthan O. strictais to O. lindheimeriSpecies

with larger, bulkiercharactersin particularO. anahuacensiGriffiths, maybe expressingenetic
influence fromthe widespread and variable western speci®sJindheimerEngelmann Species like

O. amahuacensisand O. bentonimaystill be regarded as belonging to a widespread and variable
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Dillenii complex, while alseflecting possibleevolutionary ties withO. lindheimerEngelmannThey
may represent a complex evolahary linkbetween the two general groups, or be evidence of
sporadic cross pollinatioaventsin the distant past

It is now generally accepted throughout the Americas thanyOpuntiaspeciesnay be found
outside of their original ranges of distributipnot only as a result of pfeuropean indigenous trade,
but alsoas a result of the modern trade in cacti plants for uskdrticulture. The distribution oD.
bentoniiGriffiths on both sides of thBlississippmaybe thelogical result of traddetween tribes or
the movement of individual tribes over time. Driffiths (1911, p.25wvasconvincedhat O. bentonii
was only ever found in cultivation east of tNassissippiGriffithsfelt that this species was more
closely allied to the Lindheimeri claded therefore must have originated west of the rivetis
theory is supported by the fact that the stronghold®f bentoniislocatedwest of theMississippi,
soit is reasonable to conclude that the plant originated from thélree botanist John Kunk8mall

in The Manual of the Southeastern FI¢i®33)writes thatO. bentoniiGriffiths wasfeasted upon by
Native Americans in NW Florida. This raises the possibility(hbéntoniimay havecrossed the
Mississippat some time in the pasis a result oindigenous trade or tribal movementsom the
west A DNRFFAOGKQA a&daA3SaasSkiatedivithdrumalisastpiiine Nergo K| @3S 0 S
anynaturalizationghere today are probablyelatively recent

The indigenous peoples who inhabited Florigithe TequestaCalusaAis,JaegaMartires,

Mayaimis Yamase€eTimucuaMiccosukeeand the tribes of theelativelymodern Seminole Nation

¢ hadfor thousands of yearstilizedthe fruits and pads oDpuntiaspp. & sources of food and
medicine(Austin1997).The botanist John Kunkel Small stated e Manual of the Southeastern
Flora(1933) thatOpuntia bentoniGriffithsin northwest Florida an@puntia strictawere feasted

upon by the Native American tribes in these areas for about three monthsfabegear and the
excess fruit were dried like figs for the rest of the year (D. Greers, omm,, 2009).We can expect
that they had noticed favourable traits in some wigbuntiaplantswhile gathering plants from the
wild. Theymayevenhavetranspoted these throughout the Soutkadern United States, for

purposes of trade in areas where they did not occur naturally. So even prior to Columbus, humans
may have influenced the spread of sospecies, varieties or forms of edible spec@agay from their
original habitats, thereby potentially increasing their quantity, distribution, and availability. We can
speculatethat as a result of unwanted segments being discarded on middeasvillages and
campsitessomefavoured varietiesnayhavebecomeincreasnglycommonin the more fertile and
densely populatedegions The European colonists would have also favoured those more fertile
regionsfor the initial establishment aheir own settlements.

Prior to the arrival of th&€€actoblastisnoth in Floridaandthe passing of legislatioio restrict
movement of potentially infected specieg®puntia strictawasamong the many species cactithat
were commonlydistributedthroughout America by thaursery trade Some of those plants may
havefrom time to timeescaped cultivatiomnd become naturalizedutside of their original range of
distribution, especially in coastal areas

Opuntia dilleniappears to have been usedorein traditional shamanic medicingsan asa source
of food (Socha 2004). Bitdegmentf favoured plants were traded, thégo could have become
more numerous alongncientindigenous trade routes and in the more densely populated regions.

Page |3



Similarly, we can also spdate that where plants weresed as living fence® protect livestock or
crops (as still occurs in many South American rural communitigtgs day much spinier forms
would have beerselectedfor this purposeAs was probably the case in coloalstralig it is

possible that plants with low spine courttad beenselected or use as potential cattle and pig
fodder, while spinier plantead beenselected for use as barricades to protect vineyards and other
crops from livestockr wildlife.

In the United Stateshe specie®©. strictais not aswidely distributedasO. dilleniand the range of
variation is not as extremélowever there are clumping and erect forms@fstrictg as well as
spiny and spineless forms, and some forms may have reddish markings inside the. ftovees
plants occasionally produgele orange tepalsThe cladode shapes may also vary consider&lt.
for the most part,O. strictais not as variable a3. dillenii

Nathanial Lord Britton wrote dDpuntia dillenibn page 163 oThe Cactaceaé& ¢ KA &4 aLISOA Sa A 3
composed of many races varying greatiyhabit, character, andumber of spinesshape of joints

and color of flowers. Brother Le6n has sent us specimens of several individually quite different

L I yia ¢ KAOK Ay KThislands séhfe Suppor thifie idea/that tide@lanis @ coastal

regions of Mexico and Cuba thiaave sometimes beedetermined a<. strictain the past may

actually belong to the highly widespread and variabfgintia dillenicomplex.

I have viewed the specimens from Cuba that were collettate late 1920s andaely 1930y
BrotherLedn(8508, 16089and J.G. Jadk557, 5626)The specimehe6n6089cited by Howard

and Touw (1982 presumablya typographical errafThe specimensow reside irthe Harvard

University Herbaria (ex Arnold Arboretusnd Herbario B La Salle They had originally been placed

in O. dillenij but the botanist Richard A. HowardiReS (i S NJY A v S GpuritiksfivtaHawd.) a

aSyadz . NRA U © Ima paprdhSthe ciaythorsddmthivia Touw in th€actus & Succulent

Journal, Vol54: 174, 1982Howardwrites that he travelledo Cubabut could not findO. dillenii

there. However, headds that hedid findthe taxonthat BrotherLe6nandJ.G Jack had collected

therein the late 1920s andarly 30sHowardstatesthat the Cubanplants he examined wereery

differentin stature and appearandeom O. dillenijwhich promptedhim to re-determinethe Ledn

and Jack specimemsOpuntia strictaHaw.d A Y (1 KS & Sy a S Igshinteredlinghaithey 3 w2 &
specimen sheets have not beesvisedsince Howar@ a4 RS (i S NXOBOMe icah prg'sume that
althoughthe Cuban plantsvere determined a®puntia strictausing the key provided by Britton &

Rose inThe Cactaceaddoward was not confident that they weexactlythe same taxon thabccurs

inFloridad ¢ KS &aaSyadz |ljdz € A FASNI A Y LieingSiailato oltiot | 2 ¢ 1 NR
necessarilfhe sameas,the Opuntia strictaof Florida.

TheCubanspecimens oLednand Jack are perplexing as they have decidddti spinesand

glochids. Theseere possiblyblack or dark reddispurple in the fresh state. The spines vary from

being terete to more or less fladnd fromlong and straight to shosstout and curvedyet the

glochids arenvariablymuch longer and more variable size tharthose found @ specimens of

dtrue¢ Opuntia strictain Florida.The Cuban taxon may prove to be a species in its own rightt but

appears met closely related tdD. dilleniilt is interesting too that the specimem®ar little

resemblance to theolour plate forOpuntia strictgprovided in the Britton and Rose publication, so

GKS NBIFa2yAy3 0SKAYR | 26FNRQa RSGSNXAYIFGAZY A& d
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Daniel Greengers. comm.20/01/10) dates: & L vefsden specimens that looked just like thosk [
Lednand Jackin the Florida Keys (just over 100 km fr@@uba) After much study it turned out they
were Opuntia dillenii Themorphology of the flower buddeaves, and epicotyls all matchédtbseof
the typicalOpuntia dillenii These plants can have a superficial relslamce to theOpuntia stricta
These atypical forms @puntia dilleniere very common in the Florida Keys and the Bahamas as
gStf | & [/ dzo®punta dilleidid nimBréuget black spines on Sanibel Island a few
yearsago. The black spineseaan interestingvariation inthis diversespecie® ¢

Howard and Touwl982)are critical of. Sy a g@sgofn@menclaturalarieties. Tiey arealso

reluctantto acceptthe widespread existence of smlledintermediatesdue to a lack of available
evidenceTheyargueil KI G Al A a aAf O.2ikeki€hbuldbeejadedasrIaiGysofi G K I
O. strictawhen no botanist at te time, not even Benson, hadvery clear understanding ad.

stricta. Howard and Touw argue that unfpuntia strictacan ke clearly described and the type

I OOSLIWISRY GKSy Iff 2F .SyazzyQa Lilzil GABS AydSNI)SF
GO2YAARSNBR Fa O2YLR Yy YNoward aBdfTout9Bg p. &9 Nkeersftod & LIS O A ¢
me that most, ifnotall® . Sy a2y Qa Llzil GASJS AYyiSNN¥YSRAIFIGSa O2dz

variableO. dillenicomplex, at least until such time as their identity can be more accurately
determined. | agree with Howard and Touw that it seems illogical to place these plants @ithi
stricta. As | shall later showQ. strictais actually a relatively stable and identifiable species in its own
right.

O. dillenij on the other handmay beso variable that it is best viewed as a complex involving many
races orgenotypes Opuntia sticta undoubtedly shares a common ancestry w@hdillenij but has

split away from it in recent evolutionary times to form a species with unique characters. Admittedly
the two species have retained many characters in common and intermediate forms arel@das

for the most parttheseseem rare Opuntia strictas now a relatively stalizedspecies showing only
subtle genetic ankbr ecological variatiogover arelatively smaltange of distributionn its native
Florida Future taxonomic and genetanalysis maglsoreveal that some of the more stable variants
of O. dilleniiwill beworthy of separation as distinct species.

The Origins of Naturalizedpuntia strictaand O. dilleniiin Australia

Australian plants oD. strictaare virtually identichto thosefoundin the NE of coastal Florida, where
both clumping and erect forms occur naturallfheFloridalocation shoulddeallybe designated the
type location for the species even if this means a new type must be chidserever, he original
lectotype of Haworth- a notably spineless form of the speci@gose location was given by de
Candollein 1828 & YaS NA Ol 2 T shodldprolablyAb¥ retdirfegdashistorical
collectionsexhibitingother slight variationgmainly to do with presencer lack of spines, or differing
growth habits)havemerelyserved to complement the overall typification of the speciésl ¢ 2 NIi K Q &
lectotype is but a subtle variation within a species, and even ifo#ype or epitypeis chosenthat

new typespecimermayalsorepresent a variantSo a new type hardly seerassential apart from
establshing a more precise locality, a detail on which our understanding of the characters of the
specieOpuntia strictais not dependent.

Page |5



Australian plants oD. dilleniialsocloselyresemble plants found in Florid&here are populations
and sporadic plants of predominantly spineless forms scattered throudklotta suchasin
Brevard CountyD. Greenpers. comm..2009). The latter are @erygood match for the mostly
spireless, glaucous form @. dilleniwhich is widespread and common on the centaktern
Darling Downs in Queensland, Auadi.

However the genetic originsf other Australian materiamay prove to bentermorphic, i.ethey may

have resultedrom a comlination of widespread sources withinvariable species compleg€ross

pollination in naturalized populations may have further exaggerated and complicated the degree of
variation Telford (1984) said dhe common pest peafsic.)d 2 A f Ry I (G AgBBowLJ2 LJdzf | A 2y
morphological intergradations in habit and spininess. Several genotypes appear to have been

introduced into Australia (N.D. Murray indimgical Genetics and Evolutidt®82, p.22) some of

GKAOK KI @S 0SSy Ayl S MNinslEheSaRe, it nday be Kidually igigdésiblathdS OA S a d
trace the precise origins @lants naturalized idustralia.However, the resemblance of Australian

specimens tsedentarygenotypes in the Americas may leastprovidesomecluesas to the origins

of imported material.

Froman Australian perspective. dilleniiis best viewed as a complex of highly variable plants found
over a vast area of tropical and subtropical Amer&ame of the more clearly defined variants could
be termed genotypes. Some of those geypes were once regarded as species but have since been
declassified and placed in synonymy with other spediagsonomists magne daybe obliged to

reinstate some othe specieghat were oncedescribedoy authors such as Smafriffiths, and
SvensonFormerly recognized speciassich a®puntiasubarmataGriffiths (1909)Opuntia
anahuacensisriffiths (1916)Opuntia bentoniGriffiths (191), Opuntia gomeGriffiths (1910) and
Opuntia melanosperm&venson (1946) amresenty viewedby taxonomistasmere synonym®f

other wellkdocumentedspecies. They have generally been placed in synonymy with the species with
which theyare presumed tshow thegreatestaffinity. Somecacti enthusiasts and botanisizke

issue with the placement of some former spesi®r example they may arguas didDr. Griffiths,

that O. anahuacensis more closely allied t@. lindheimerEngelmann tha®. dillenii Some may

feel thatO. bentoniiGriffiths would be more suitably placed@ dilleniithan inO. stricta Others
maydisagreedn principalg A | K (G KS ¢ K2 Sdintefly $ecogriizddypediviyh 8BgmmenT
species claiming thathis leads to a reduction in our understanding and appreciationof y I 1 A 2 y Q&
biodiversity Cacti purists will ofteppoint to consistencyf characterawvithin clearly defined ranges

of distributionand habitat typegor manyof the formelly recognizedpecies

Australia may have some of thekemer specieswhile not having the luxurpf knowing their

locationsor their degree of genetiafluencewithin naturalised populationdn the United States

many of thesdormerly recognized specieanstill be determinedioday on the basis otlearly

defined distribution limitspr from recordedlocationsand knownhabitat types In the Australia

context, where the boundaries of introduced cacti &exyblurred to say the leasgnyattempt to
determinethose former species must be treated witltartaindegree of cautionat leastuntil an

accurate revision in America caatline their definingcharacters in lesambiguougerms.On the

other handthe resemblance of Australian materialkoown genotypes in the Americas may serve

to provide valuable insights into the origiisT ! dzA G NJ f Al Q& yF Gdz2NJ £ AT SR LI |
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The Introduction oDpuntiastricta and O. dilleniiin Australia

The arrival dates dDpuntia strictaand O. dilleniiin Australiaare not known. There is a general

consensushat both speciesvere present at least by the early 1800s. Much of the early history of

Opuntia dilleniand O. sticta is now shrouded in hearsay and legeftieidentificationof species

was often peculative in the colonial days, aidKk S 02 YY 2y VI Yvasgéremly O1 € & LIS N
applied toseveraldistinct speciesAs stated by LeR.Tanner on the North West Weedsebsite
http://www.northwestweeds.nsw.gov.au/prickly pear_history.htm

GThere is no information on the original introductionafmmon pest pedsic] into

Australia from the Aericas. It was first recorded as being cultivated for stock fodder in the
Parramatta district in the early 1800*sThere is also a record of a pot plant being taken to
Scone, NSW in 1839 where it was grown in a station garden. The property manager later
planted it in various paddocks with the idea that it would be a good stanfibr stock in a
drought year.*It has also been recorded that a planta@immon peagsic] was taken from
Sydney to Warwick, Queensland in 1848 for use as a garden plant, stitng
recommendation that it would b&! good fruiting and hedge pla®F €

[*Note: references not provided]

Other reports suggest that @dpuntia(possiblyO. strictaor more likely a form oD. dillenij had

already reached Chinchilla by 1843 [referegc@ G LINR2 OA RSR8® | FSg Of dzvyLja 2

noted in the reminiscences of Thomas Roper as occurring near the site of what was later to become
NAaolySQa FTANRG 02 (G18504K® 3 1o NI IZNIOBWHLBBRMISANEE ¢ Aby Gl K

Brisbaney 9 NI & 5 | &Shrae ImeyestinghSBippeftsiaBout\Wie Fortit{ideernet page]

http://www.halenet.com.au/~jvbryant/fortletl.html[accessed 27/12/09].

Yet another source claims th®. stricta(sic.) was introduced to Australia in 1832, where it was
intended for use as hedges to protect vineyards in an area about 125 km NW of Sydney. In 1839 a
specimen was taken to Sydney where it was planted as an ornamental. (Source: AndersdineE.
Cactus Family2001, p. 67).

Despite the sketchy history of introductionsdites seenthat there was more than one shipment of
Opuntia strictaand O. dilleniiplants to Australiand these introductions may have occurred some
years apart and fodifferent reasons

We can predict that the morphologparticularlythe level of spininess of individual plants, may have
related to their intended uses. B/can speculate for example that mostly spineless variants of
Opuntiaspecies were selected for purposes of cattle fodder or fruit production. On the other hand,
extremely spiny forms may have been introduced for purposes of fencing to protectfooops
foraging animals or toontain livestock. In colonial times, the reasons for the deliberate introduction
and distribution ofOpuntiaspecies were probably quite valid. However some plants were
undoubtedly introduced to satisfy-tlonceived projects that we often based on poor or misleading
information.

Various plausible reasons for the introduction and distributio@ptintia strictaand O. dilleniihave
been proposed over the years. These can be summarized as follows:
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1) hardy, perennial garden plants;
2) cost effective hedges/fences in dry rural areas;

3) rapid means of erosion control on cleared hillsides or gully lines, particularly on sodic
soils;

4) potential foa source in remote rural areashé fruits can be eaten raw, are high in
Vitamin C, andan be ugd to make syrups and conseryéise pads can also be cooked and
eaten after boiling away the spines and glochids, or they may be presencegstallized
nopalitos The early colonists came frooold European countries where such foduisd
neverbeenpart of the traditional diet or cultureHowever, the use of prickly pear fruits in
conserves became a common cottage indugbayticularlyin rural Australia during the early
1900s.

5) develgpment of a cochineal industrit seems unlikely thaDpurtia strictaor O. dillenii

were imported for use as hosts or vectors for the commercial cochineal iDsatylopius
coccuLCosta. This is becauBactylopiuspuntiaeCockerells the species of cochineal that
generally use®. strictaand O. dilleniiasits hostsin Australia That species is ngenerally
used for ommercial cochineal production. Furthermore, it was imported to Australia

until the 1920sand thenas a biological control agetd be usedagainstthose cactus
speciesochineal dye wabeing imported by the 1840s; its demand in Australia had
declined and colonial aspirations of a cochineal industry had long since been abandoned.
However, we must also consider the possibility thatdlhceived projects, based on
misinformation and misgded premises, do sometimes occur.

6) potential cattle and pig fodder in drougiprone aeas (prepared by way of boilingy;
fermentedin silage after mixing with hay and cereals).

Cattle generally ignorkve plants ofOpuntiadillenii, even in drought thes and in situations of high

grazing pressure. The spines and glochids are extremely irritating to the eyes, nose, tongue, gums

and throat of livestock. Extremely hungry stock may nibble off the tender young shoots before they

have had time to form spineand glochids, but generally most plants are untouched. As a result,

large healthy specimens can often be seen flourishing alongside cattle, even in bare, heavily grazed
paddocks. Parsons & Cuthbertson (199> o ¢ m0 OmEME . aefdt tsuafigrazed by

ai201 0SOFdzaS GKS &ad2dzi aLAyYySa IyR oNRailfSa RIYL
GAYSa 2F RNRdAAKG LIXFyda FINB SIFIGSy FyR FYAYFf&a L

The author haspoken to elderly graziers ametired dairy farmers in southern Queensland and all

Oy FadsSad G2 OFddtsS KI dduiid@imés sfldraugt8. Rlor@oyer, $0&S  a O2 Y'Y
claim that their cattle bd at timesi & 2 dz3 K (i ttdfthle pointiwhe2ettrly developed bloat-like

symptoms and diarea These symptoms are presumed todsised byl) excessive consumption

in the absence of other quality feeds, andi2® very high cruddibre and watercontentof the

Opuntiaplants relative to the very low nutrient and protein level¢§Paschan.d.).
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Hartmut B6hm in his paper It LJdzy { A I ¢ AR Inferbs8ng Antl Promising Cactaceae Téxadn
PACLY 2008, p. 148) provides an excellent summary of the history of the nomenclatu@pminta
dillenii.

din 1732, Johann Jacob Diljeamed Dillenius (1684747),published the descriptiofin

Hortus Elthamensis, 1738f a characteristic cactus cultivated in the famous garden of

Eltham, which was ignored by Carl von Linné (1rD#8) (SchmidL965). Instead, John

Bellenden KeGawler (17641842) established in 1817 the spec@asctus Dillenon the basis

of these data and further observations. Adrian Hardy Haworth (41833) assigned the taxon

to the genuOpuntiain 1819. The correct namd this species wa®puntia dilleni{iKer Gawl.)

Haw. since then during one and a half centuries. Due to an obviously high simil®ity of
dilleniito Opuntia stricta(Haw.) Haw. (Haworth 1812), Benson (1969) recommended to
consider the former species awvariety of the latter one, name®puntia stricta(Haw.) Haw.
var.dillenii6 Y SNJ DI gf o0 [ ®5d . Syazyed ¢KS aCti BNI 27F b
stricta(Haw.) Haw. without subspecies (Pinkava 2003), although specialists think a subdivision
reasonable in face of natural diversity (e.g., Scheinvar 2002). According to this han@book,
strictaalso comprise®puntia inermigDC.) DC. (de Candolle 1828) as a synonym indicating
near relationship td. dillenii(Pinkava 2003).

The first publishedtey that could be used to differentiat@puntia strictaand O. dilleniiappearedin
the Monograph of Cactacedsy Dr. N. L. Britton and Dr. J. N. Ros¢hénJournal of the New York
Botarical GardenFeb 1919, No. 23@. 25

IV. Dillenianae

Areolae baring 413 short spines which seldom exceed tirestles, the joints thus apparently
unarmed: corolla short campanulate. 6.0. keyensis

Areolae bearing -5 long spines which much exceed thiéstles, the jointghus prominently
armed; or individuajoints sometimes spineless: corolla rotagpines decidedly flattened,
often curved, in clusters &6, from dense clusters of protruding bristles, floénts thus
rigidly armed: plants copiously floriferoasid frudiferous. , 7. 0. Dillenii

Spines terete or nearly so, straight, solitary or 2 eogether, from small clusters of
inconspicuous bristleshe joints not rigidly armed: plants sparingly florifercarsd
fructiferous. 8. 0. stricta
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Britton & Rose combined the work of Haworth and Kawler andaccepted the existence of two
distinct species. Their work can be legitimately traced from:

1) Redoutd MT pp A Cabtuzd®dpuNtihiiinketis/VaifieFmisDC.* publised in de
Candolle, PI. Hist. Succ. pl. 138. 18@4ctus strictuslaworth , Misc. Nat., 188. 1803;
Opuntia stricta(Haworth) HaworthSynopsis Plantarum Succulentarurl. 1812;
Opuntia inermigDC) DC, Prodromus Systematis Naturalis Regni Vegetahils 3, No.
27,1828 Type: Without data (lectotype: de Candolle, PI. Hist. Succ. pl. 138)180¢

2) 5 At f Srg2illdzdradon offTuna Majorin Hortus Elthamensisp. 398, f. 382, which was
later lectotypified by Ker Gawler &actus Dillenii[Type: not cited (lectotype: Dillenius
(1732) p. 38, f. 382 inHortus Elthamensjsreproduced a€actudlilleniiKer Gavler, Bot.
Reg. 3: pl. 255. 18];Opuntia dilleniiKer Gawler) Haw. Suppl. PI. Succ., 79, 1819.

*n.b. Cactus opuntia L. was published by Linnaeus in his Species Plantarum (1753). It was based loosely on a plant
published much earlier by Gronovius as Cactus compressus articulatus ramosissimus. Gronovius had published the plant in
Flora Virginica p. 54 (1739) from a collection made by Clayton. The plant probably came from the Coastal Plain of Virginia
(Snow 1981). Haworth chose Cactus opuntia Linnaeus var. inermis DC. as the lectotype for his Opuntia stricta Haw. and
abandoned the varietal relationship proposed by de Candolle. This move may have been the cause of some discord, as de
Candolle later upgraded his var. inermis DC. to species rank. He published it as Opuntia inermis (DC.) DC. in Prodromus
Systematis Naturalis Regni Vegetabilis 3: 473, 1828. This was in spite of the reclassification made by Haworth some sixteen
years earlier. Haworth should have perhaps retained the name inermis out of professional courtesy to de Candolle, but it is
possible that he felt a Latin name that translates literalyasiunar med or t oot hptdteprésenmeaofnumeootls very a
tufts of bristles (now known as glochids) was sufficient reason to avoid any name pertaining to something devoid of any such
armaments.
The original Cactus opuntia L. can realistically be viewed only as nom. superf., owingtothe fdi scor dant el ement s
represent different speciesodo (Leuenberger 419: 1993) . I't is imporf
Claytonds plant to Hispafola and Per u. plahtwithsother spgcee(Snowe1981hat he must

AAccording to Howard and Touw (1982: 174) citing Stafleu and Cowan (1976: 941), the correct date for plate 138 is
1804. However, it is widely accepted that Redouté had ei t her begun or completed the illust
publication. The oft-quoted year of 1799 will be accepted here as being correct.

NA O ( 2 ykey altho@gh &i@ittedlypasic wasunfortunatelynever eypandedby future
authors Howeverthe great botanistiohn Kunkel Smailid recognize theeandmany other species
Small at first referred t@puntia strictaby the old name o0Opuntia inermigDe Candolld799)De
Candollel828in his 1913 edition ofFlora of the Southeastern United Statps818. Interestingly
Opuntia inermior its synonymOpunia strictadid notevenreceive a mentionn hisprevious1903
edition of Flora of the Southeastern United Stat€se hameDpuntia inermisvas relegated to
synonymyby Nathanial Lord Britton and Joseph Nelson Rosee Journal of the New York
BotanicalGarden No. 230, p. 25, Feth919, and latepublishedin their tome The Cactacea¥ol. 1:
page 161, 1923After this time,John Kunkel Small abandon@guntia inermign favaur of Britton
FYR w2aSaQa G NBanidaNoStyeBouthgastdriFio@.vGCaeenpers. comm.2009).

Many of the species described by Smadire regardeddy later authorsas tootaxonomically

obscure some for good reasorSmallmay have beenguilty &€ Ay 3 G FF NJ G622 € A6 SN
O2y OSLIi¢ I a a&ail (& ogpésitefextréne of extessivetaxormid admservatism
hasgradually undermingY 2 & i 2 Fwork. Féwfoff hi@ species are recognized todgynall was

obviously a serious and diligent professional who had a strong graspppreciatiorof genetic

diversity anche valuedhe concept of speciatiohighly. In the interests opreserving rare plants
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and ecological habitatotanists should perhaps B¢B5 @A & A ( A y Fso thatthefpdpuedion g 2 NJ
sizes and distributioof unique genetic materialanbe accuratelydetermined The renowned

botanist Dr Lei&heinva(2002)alsodiscusses the need for subdivisions to more accurately portray
natural diversity.

It is also interesting thahe United States Department of Agriculture stiéats Opuntia sticta and
O. dilleniias separatespecies, butvhetherthis is just aroversightor adeliberateact of policyis not
known It may be that those at the forefront of agricultural awareness have recognized the
importance of separating the two speci¢r example,Opuntia strictais highlyvulnerableto the
larvae of theCactus moth{Cactoblastis cactorulywhile the more widespread. dilleniiexhibits
someability to survive and recover from an infestation

NA G G 2 y1989keystilBstardsiupreasonalty well to the scrutiny of field testingpartfrom
the following problems:

1) The traits of floriferous and fructiferous are not consistent or reliable in wild populations.
They can probably be attributed to atypical nutrition and moisture provided tovatéd
specimenslp.Green,pers. comm.2009).

2) ¢KS AyOfdzaAazy 27F (iGpentiakéyantiBrittoR éxBmnddzéhSulRl & & LISOA S & ¢
probably be left out of the key until the status of this species can be accurately determined.

3) The subjective naturefahe key and the lack of measurable characters have resulted in
much confusion and guesswork in the field. The solution to this is that the characters of
both species must be quantified so that a clear and measurable range can be established.
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Figure 1

) T o i -. . X \ SR Rl ’ .
CACTUS opunua. wesmer CIERGE l*aqucue vans epines.

P Redoste pinee .

Figirel.Redoutdd MT b A CattazddjuNtaitnaetis/vaifeFfmisDC., lectotype foDpuntia stricta
(Haworth) Haworth. Note the very short glochids, cupped nature of the mature flower, snigypidmnthium
that is slightly rotun above its middle, and obtusaucronate bud. The plant in this illustration was clearly a

spineless form of the species.
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Figure 2
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Figure 2. The1732 illustration offuna Majorin Dillenius,Hortus Elthamensjsvhich wadectotypified by Ker
Gawler aCactus Dillenéind subsequently assigned by Haworth to the ge@psintia Note the apical rim of
the fruits armed with long glochids, the long, flattened spines, and the numerous tuftsmgilochidsin the
areoles The flower bud appears to be stuntgabssibly immaturer aborted and the flower is in a slightly
shrunken state as #till in the process of unfurling. Perhaps eefeatures were theesult of poor growth
under less than idealultural conditions in Englandr they had been drawthat way from memory

Page |13



Figure 3

Figure 4

Figure3. lllustration ofdCactus DilleniThe
Eltham IndiarC A 3 ¢ rihafm EdaRI§ The
Botanical Register, Vol 3, 1817. Edwards
intended his representation to be true to
Dillen. Elth. 398. T. 296. Fig. 382. Note the
slightly curved and flattened spines and the
prominent glochids. Thattachment of the
floral receptacle i®bscured byaring of
denseglochidsof varying lengthsThe blue
colour of the cladode suggests that Edward
had possibly attempted to highlight the very
glaucous nature of the cladodes by
exaggerating the colour on his plate. Plants
may be glaucous or gen; however glaucous
plants are the most commonly encountered
colour form of this species in inland Australig
Plants growing in coastal environments or o
extremely poor soils may sometimes appeal
lime green or yellowgreen. The colour may
also vary sesonally.

Figure 4. Horticultural illustration of
GhLldzyGAl RAffSYyA
2 | (i & 2atthsiCulture for
AmateursRoyal Botanic Gardens,
Kew, 1889. The plant illustrated is
clearly a densely spiny form of the
species. Note the very elongal and
acutely pointed flower budsandthe
pronouncedglochidsextending from
the apical rimof eachreceptacle
Thesecharacters araypical of
Opuntiadillenii (Ker Gawl.Haw.
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Figure 5

BRITTON AND ROSE

PLATE XXVII

-----

1. Flowering joint of Opuntia dillenii. 2. Flowering joint of Opuntia stricta.
(All natural size.)

Figure 5lllustrationsof Opuntia dilleni{Plate 28)and O. stricta(Plate 27) fronBritton and RoseThe
Cactaceae 1923 Theillustrations clealy depictthe distinctive characters of both species
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In Australiaas in the rest of the worldhe nomenclatureand taxonomyof the Opuntia strictaand
O. dilleniihas always conformed to contemporary conventidhekey provided by E.M. Roés
Stanley & Ross (198B)ora of SE Qlavas obviously preparkprior to Benson (1982Ross
recognized two species in Queenslar@@puntia strictaHaw. andOpuntia inermiC. These can be
traced as follows:

1) Cactus opuntidinnaeus vaiinermisDC.*in Candolle, A.P. de (179R)antarum Historia
Succulentarum. Higsire des Plantes Grassd$804, pl. 138, f. (Jtax. nov.]; andOpuntia
inermis(DC) DC, Candolle, A.P. dedg (1828),Prodromus SystematiNaturalis Regni
Vegetabilis3: 473 [comb. nov.]et Small (1913)I. of the Flor. Keys.

2) Opuntia stricta(Haw.) Haw., Syn. PI. Succ. 191. 1812, (lectotype beinR¢deuté
painting in de Candolle, PI. Hist. Succ. pl. 138. 1804).

The species keyed as follows:

1. segments erect, obovate or oblong, usually spineless, or withbdrareole forming
shrubs  O. inermis

1*. segments erect, elliptic, with-1 stout spines peareole O. stricta

The problem with this key that | | ¢ 2 NOpu#a@&trictar Yy R RS /Q: igeRridioth $ha@eé

the sameRedoutéillustration for theirlectotype Ironicaly, Ross adsla footnote that some authors
mayregard the two species as synonymouseif separation in Stanley & Ross appdarbe
erroneousor perhaps reflects an error in the contemporary nomenclatiiige use of this key
undoubtedly caused much cordionin Queenslandasmany specimens would have keyed equally
well to both speciesMoreover, as with spineounts, segment shape can highly variable anib
thereforeanunreliable character. Some plants can have both obovate and elliptic segments, or
segment shape can change over time or within a populafitre specie®. dilleniiKer Gawl.) Haw

is ignored completely, even though this was arguably the most common species in Queensland at
that time!

From1983the accepted nomenclature in Austrafi@lowed Benson(1969 Cact. Succ. 41(3): 126,
and Bensor{1982) The Cacti of the United States and CanaBlansorrecognized Opuntiatricta
(Haw.) Hawvar.dillenii(Ker Gawl.asa variety of Opuntia stricta(Haw.) HawFor reasons that seem
difficult to comprehend Benson dispensed with tHer 32 illustration of Dillenius as lectotype and
instead proposed the varietal status Of dilleniiwith O. strictawithout comment, apart from
designating plate 255 in EdwariiheBotanical Registess lectotype

Thenomenclature can be traced as follows:

1) Opuntia stricta(Haw.) Haw. vasstricta (Haw.) Haw. [superfluous autonym] Hawor8yn.PI.
Succ. 191 (1812 L. Benson. 931 (19823yn.O inermigDC.) DC., (182&rodromus
Systemais Naturalis Regni \geetabilis 3: 473 [comb. nov.]. [LectotypeRedouté(1799)
Cactusopuntia Linnaeus var. inermiis Candolle, Augustin Pyramus de; Redouté, Pierre
Joseph; Rowley, Gordon Plantarum Historia Succulentarum = Histoire des plantes grasses
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/ par A.P. Decardlle ; avedeurs figures en couleurs, dessinées par P.J. Redouté. pl. 138.
1804.]

2) Opuntia stricta(Haw.) Hawvar. dillenii(Ker Gawl.) IBenson(syn O. dillenii(Ker Gawler)
Haw.)in Benson, L. Cactus Succ. Jour. 41: 126, J196&otype:Cactus Diknii in Sydenham
Edwards;The Botanical Registevol 3, pl. 255, 1817

.8Syaz2yQa 62N] 6 a NBLINE RJzO FRra af usttaka®ol 4, 1984, a6 & L dw |
follows:

1. spines absent, sometiraé& perareoleon margins of stem segmentsr. stricta
1*. spines 111 perareoleon mostareoles var. dillenii

Benson also mentions some plamtigy beintermediate between these two varieties.

. Sy a2 ywasiproblénatidbecause iutomaticallydictated that all spineless planteust be
placed invar.stricta, while some spiny plantsiust beplaced in vardillenii. It largelydiscounedthe
possibility that there may be spineless forms of \dlteniior spiny forms of vastricta. The key
failed whenever spineless forms @f. dilleniwere encountered because d@utomatically kegd them
to Opuntia stricta Furthermore i KS A Y I 3Sa A often.prBvéddiffigliDtd recoriMjyith
naturalized plants in AustraliSome apparently aberramtiantsmay have beenetermined
incorredly asintermediates,othersasputative hybrids betweerD. strictaand O. humifusaothers
aspotential hybrids between S y & @vg'\@rieties ofOpuntia stricta Furthermore large
populations of plants notlosely matching the keyr descriptionanay have beenmistakery
describedasd K & 6 NA R Seéch defednimatiohs may have createthlseimpression that
hybridization and intermediates were so prevalent as to be expedtedically, some of thee
apparently aberrant lantsmay havebeenthe true to type specigsCther plantsmay have been
correctlylabelledasputative intermediates notas a result oprecise determinatiorand elimination
but more as a result oheerconfusionwith the available keynd descriptionslf a specimen
contradicedthe key it mayhavebeenlabelled as indeterminate, intermediate or a potential hybrid.
Yet manyspecimens in the field do exhildhared characters of botvarieties meaning that

. Sy a2y QavashkigalyiudwbrRagle. Sy & 2 ywasiconfodded by théact that the two
species anbe spiny or spinelesser have both attributes on thene plant. This wa truealsofor
plantsof both speciesn their native state inFlorida(D. Greenpers. comm.2009)

TheFlora of New South Wal&olume 1(Harden1990-93) adapted Benson's key and added the
gualifications of "common" or "uncommoridr the New South Wales situatiomhe Harden (1990
93) key is as follows:

1. Spines absent, sometimes one per areole on margin of stem segments.
Widespread, all NSW diwsis, all mainland states....... var stricta

1*. Spines 111 per areole on most areole®ot common. This variety is

reported for NSW, with intermediates between it and var stricta, SC
Qld....... var dillenii
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The irony is thaOpuntia dilleniisthe one that is very common and widespread, @etstrictais
probablyless commorand more restrictedwithin its range ofdistribution. $ine counts are largely
meaningless, because both varieties (i.e. species) have spinpimedessforms. Thiskey wil once
againconfound the identity ofplants as they occur in the wild. The additiortlo# term
GAYGSNYSRAL (Sa ¢as i suggestthatdy the2ifieDihe Mafdéngublicationthe
Benson keyadalready l&l to many indeterminat®r confusirg specimens in herbari&pecimens
collected from segments, individuals, or population®ofillenithat were spineless would have
proven particularly problematidn spite of the confusing keyhat relies on spine countshe Royal
Botanic Gardenwebste (0Plantnet) does correctly distingsh the two species pictorially.
Moreover the illustrationgFigures 6 & 7 followingomparefavourably with thdectotypesof
Haworth and Ker Gawler.

Figure 6

Figure 6: lllustration oDpuntia strictavar. stricca (Haw.) Haw. (syrOpuntia stricta(Haw.) Haw.) by
M. Flockton ©Royal Botanic Gardens & Domain Trust, Sydney Australia, 21 Jun, 1921. On Plantnet
http://plantnet.rbgsyd.nsw.gov.aufaccessed 15 Decemhe2009]. Reproduced by permission.
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