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Introduction
The genus Biarum schott comprises 20 species of dwarf tuberous-stemmed
herbs which occur in semi-arid and seasonally dry areas of sourhern Europe,
North Africa, and rhe Near and Middle East. The genus's cenrer of diversiry is the
Middle East, where 75 percenr of the species occur as endemics.

Biarum species have a strongly seasonal growth regime; the planrs begin
growth in late summer or early autumn with rhe onset of winter rains and con-
tinue into late spring, when they become dormant witl-r the onser ofsumrner heat
and drought. The majority of species blossom in aurumn and early winrer, and
this, together with the ofren striking appearance ofthe inflorescenceJ has resulted
in growing popularity ofBiarum species among alpine garden enthusiasts.

AIlBiarum species have a tuberous stem (or in common growers'parrance, a
tuber) with a reladvely thin, somewhar papery skin. There are rwo rypes of roors,
contractile and feeding. At the beginning of the growth season, rl're plant pro-
duces a small number of relatively thick, unbranched roors from th" shoor brr..
These roots generally go down straighr into the soil, anchoring the tuber, which
has spent the previous four or five months rootless and thus insecure. once the
tuber is in a firm position, the much finer feeding roors srarr ro develop. The
feeding roots do nor necessarily grow downward bur instead form a dense mar.
perhaps in response to rhe heavy bur short-lived rains comfiron in the areas
where many species grow. The root mass is also doubtless very effecrive in taking
up nutrients from the sparse soil in rock crevices and on stony hillsides, or when
the Biarwm is competing wirh other actively growing planrs. Toward tl-re end of
the growth season, the feeding roots start to wither as rhe soil begins to dry out.
At the same time, the tough central core of tissue inside the spongy contracrile
roots begins to conrracr. By this rime, the root rip can be half a merer (20 inches)
below the soil sr-rrface and is well secured, and so the new tuber that has formed
during growth is pulled down more deeply, bringing ir ro approximarely tl-re
same depth as the parenr ruber was at the beginning of tl-re growth period. This
protects the tuber from undue hear and dryness during the dormant phase.
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The other subgenus rs Ischarwm,in which the anthers have rhecae dehiscing by
apical pores (openings on rhe rips) and a connecrive srrucrure barely prominent
or flush with the anther surface. staminodes, where present, are filamentous
and occur below the rnale flower zone.

The Species

l. Bi.arum tenuifoliwm (L.) Schort
Biarwm tenwifolium rs awrdespread and variable species wirh discrere populations
throughout the Mediterranean. For convenience, it can be divided into no fewer
rhan six disrincr subspecies.

The typical subspecies, subsp. tenuifoliwm,has a long-exserred, slender spadix
appendix and densely arranged, well-developed, simple, curving sraminodes.
Early in the growing season, irs leafblades are elliptic-lanceolate; later-emerging
leaves are linear-lanceolare. In immature plants, rhe leaf blade is always elliptic-
lanceolate. The rypical subspecies occurs from sourhernrtaTy ro rhe sourhern
Balkans and is the cornrnonBiarumtnmainland Greece.

Two subspecies occur in the Iberian Peninsula: subsp. arundanwm and subsp.
galianii. Though clearly defined by their ecological requiremenrs-subsp. arwn-
d'anum a plant of terra rossa soils (reddish-brown residual soils over limesrone
bedrock), whlle subsp. galianiiisrestricted ro loose sandy soils-rhey are difficult
to separate morphologically in the absence of ecological data. subsp. arwndanwm
has the staminodes always srrictly whorled, bur rhey areirregularly scattered in
subsp. galianii.

Subsp. arwndanum is widespread in southwesrern Spain, occurring in the
regions of Cidrz, C6rdoba, Granada, Mi.laga, and Seville, and is often extremely
abundant, forming exrensive colonies alongside cultivated land and beside
paths; it is also found in southern Portugal, Gibraltar, and northern Morocco.
The freshly opened spathe emits a parricularly offensive odor similar ro carrle
dung. Subsp . galianii occrtrs in the Spanish regions of Badajoz and Huelva near
the Portuguese border, where it is restricted ro loose sandy soils.

The central Mediterranean is home to subsp. abbreuiatwm,which is distin-
guished by erect, shorr sparhuiate leaves, usually wirh undulate (-rty) to rarely
somewhat crispulate (slighdy curled) margins. The spathe limb averages 9 by
1.5 cm in size and is notabie for its bicolored inrerior, deep purple-brown below
with a striking green apical (upper) porrion. The spadix appendix is generally
only slightly longer than the spathe limb and rather broad compared wirh its
length. The staminodes are rarher poorly developed and peglike. Subspecies
abbrepiatwm occurs in Italy (where it has been called B. cwpanianum Guss. ex
Paglia), Yugoslavia, the former Yugoslavian Republic of Macedonia, norrhern
mainland Greece, and Corfu. It has yet to be recorded from Albania, where
the typical subspecies occurs) bur the presence ofsubsp. abbreuiatum to the
south oflake Ochrid, close ro the Albanian fronrier, suggests that it does occur
there.

246 Rocl< Carden Quarterly Vol. 62(4)

Sub sp. idn m enacam, from Crca, k
leaves thac are closely adpressed m d
in size to those of subsp. &brcgia
and slender.

The easternmost subspecieg sfr
in-florescences, wich the sparhe limb
moderately exserted spadix appendi
odes. The leaves do not displev thcr
early and late leaves) found in 6e tXp

lanceolate, often with gendy unduL
to southwestem Turkey, Rhodcs, C(

2. Biar*m rhopalo Edix C. Koch
The hitherto obscure, but prior na
forwhat had been known as B- yu
ilar to B. tenuiftlium, especially m s
guished by its lack of sraminodrs, fr
parallel-sided spathe limb, and th.,
spring-flowering pamern is also us
majorigv of the Greek mainland 1ng
spadix has been found only in souft
it grons on terra rossa in grazed 6dd
and field margins ag glsverions up u

3. Biarm cardrchor*m (Schotr) Eq
Biattm cardwhorum is fairlywiac*p
eastern Turkey to southern kan m
rions, field margins, and long-fallu
Feet)- Ic is most readily separated frq
minodes and the considerablywido
frnher inland than B. angsatn-

L lheu angusut*rr (Hookf-) NJ
This large-flowered species, althd{
rare in culcivation. Biarum drryr.*,a
nrrz w*ren in flower but is easily dir
rninodes and narrower leaves. Anod
budon of che cwo species. Biant
restricred to Syria and Israel o,n tFil
completely bare fields up to 350 m
rrm is an inland and not in-fr,equerr
eastern Turkey and norrhwestern Str

S. Biar*m dcppic-un Thi6baut
Biaram aleppicum is related to 8- ccJ



LVZ Lutuqtq Jo ^^ar^au v

-srp llpear sr tnqu;rup$n8up 'gpua runrotp1lp"tp) €'ot pate]a-r s lumtddap wn",tptg

trre qgrLIL un n d d ap u napt g' g

'u€JI olur pue be.r1 q8no.rqt eulg u;atsa,nrltrou pue laIJnJ urarsea

-qtnos tlrou Palnqrrlsrp 'saDads purldn llruanba.rSut lou Pue Putlur ue sr rum
-oqruprw'g alll^\'(laag gy1yl uou"Aala sralaru 0Sg or dn splag a-req llaralduor
tsouJl" saLurtaruos 'paz:es8'uado ut €ssoJ €rJat uo ]a€JsI put eulg ot palllJlsal
'serrads ((l€ts€ol,) e llpnuassa sr unpisn8up ruwplg'sanads o,t\t aql Jo uoltnq
-rJrsrp aqr suJaruol uoneredas3o tulod JaLItouV'sal"a] Ja.{\oJJ€u pu" sapoullu
-€ts patrarrp-pr€.{\u,t\op aqr lq paqsrn8urlsrp lpsta sI tnq ra/rog ur uaqt wnl
-lqinp"wJ'B' ot Jelrrurs l"ra,t llp;e,nrno st wwiplsuSup run"wtg'uoltellt]nl uI aJ€l

lpapnap sl 'plp\ aLIt ur uoruluor ll,rrtg qSnoqrp 'satrads pa;a.tr.og-a8-r€l slql
'rg'A'N ( :'l"oU) urnwtsn8up utnrexg' V

' wnlalsnSuv'g ueql putlul raqtrt-l
punoJ sr ruwoqiuprlti'g'uorrrppe ur lsa.tea1 ;apr.tr llqe;aprsuol aLIt Pu" sapouILU

-€ts patraJrp-p-re,ndn atlt trqutnwsn8ua'guotlpare-rr:das lirp€al tsoru sl t1 (taa-1

g7g5) uorre.tala sralaul OS LZ ot dn splag .,no11tg-3uo1 pue 'sut8;eru PIag '{suolr

-rntrs uado ur 'sadols I]Iq essoJ eJJar aJ"q uo uerJ uJalllnos or lal.rna uJalsta
-qtnos plr€ uraqtnos ruou Sut.unrro 'pea"tdsapr,tr l1.rn:; sr luuJoqrnl2"tpJ tunrrtg

.ra18ug (loqrg) un"toelrnpapc un'rptg' t

'(laa3 g9ytl srataul gg7 or dn suolle^ala le surS;eru plag pu"
'sa,to.r8 a^rlo pauopurqr: 'sadols 1pq uado 'sp1ag pazel8 uI Essor trrat uo s.,uo;S l:
a;aq.u'(asauuodola4 aqr't:rrty) aJaalD uJalltnos ur lluo punoJ uaaq setlnpri:
-o1rdot1"t 'g'artp oa'ruutlottnual'g Jo suorrtlndod puEIuIEtu >laar9 aqrgo ltuoltr:
aqt uroU uauntds'g Surqsrn8ulrslp uI In;asn osl" sI u;alltd Sur.ra,nog-3ur:ds

aql'xrpuadde xrprds ratnots,{lqe;aprsuor aql put 'qrur1 aqteds paprs-1a11ec;

',noJreu aqt 'a1lrs uoqs € uo auJoq €ruSrrs aqt 'sapoutruets3o pt1 srr lq paLIStn::

-ullslp llrpea.r aq leu I'ruUzlnarqqr, 'dsqns or lllerladsa 'runqolmuaJ'B' ol r€':
-urs lllerrg-ra dns sr xtpadsolpdoql. Mwwg 'uauutds 'g sE u,{\ou>l uaaq ptq l€LI,\\ I c-

pasn aq ,rou tsnLLI npadsopdoqa Mn.wtg aru'eu .ror.rd tnq 'arnrsqo olrallllq aqi
{ro) ':) xtpvilsqodoqr tanrplg'z

'arar3 uo satls paJaltets.ual 
" 

pue 'so3 'sapoqa 'la1;na u;alsa.{\Lllnos cl
patrrrtsal sr troqapz sarradsqng surS;eru alelnpun lpua8 qrr,m uat3o 'ateloa:u:-
-atrlnqreds sr ap€lqJ€al aLIr pu€ 'ltar;e.t prrdA aqt uI punoJ (sa.tea1 artl pue ,i1:e;

ur sadeqs rua.ragrp) lqd;oruo-raraLl pa>lr€ru aqt leldsrp tou op sa.t€al al{l 's.rpr-

-urluets IEuu€rsqns lnq as.rtds raqt€J pu€ xpuadde xrpeds pauasxa llattraPor:-
'tsnqo; e lq s€ IIa.{\ st 'rur g lq 67 Sur8e:a.r,r: qrlrl aqreds aqt qlI.{\ 'satuatsa-ro1lu.
,{>1pq 'a3.re1 lq paqsrn8urfstp sr't"toqalaz 'dsqns 'sanedsqns tsotuutatsta aql

'rapuals Pu:
pa8ue;,rr llasuap aJ€ sapourruilrs aqr rnq 'wnlamatqqa'dsqns3o asoLlt ot azlS u.

rrpu;rs llleraua8 a.rr: saqreds aqa puno.r8 aqr or passa.rdpe llasolt art telll sa.\E:-

atelndsr;r-ateppun llSuorts stl JoJ alqtlou sI'atar3 ruotg'unaruautoprdsqns

rnlo saop ti leqt slsaFSns ::
aLI) ol utnil)t/talqclll dsqns,-.- .-_- -.:: : -
a;aq,tr'erueqlv ruol_l p:llj.-,-.rj --- - .

ulJL[lrou'eruop:-rr11.ro :: .--.j- _-.

xa 'ssnD wuuptupdnt tr ::r':-- -..--- :l
sarr:dsqn5 a1r13:d FUp:ji. ' -
slI i{tl.,lr pa;edruor p?orc j.r j::- : -, :
lgt;aua8 sr xrpuaddr rir: j. ..- -

.&\olaq u,rorq-a1d;nd daa: :--.-._ -
{q 5 sa8e"ra,te qrurl aqr:;s :-. ' : r u --* -"---- a-:l ' '1-'
l1a"re.r or (lnr.u) atelnpLr:. ,-:. !. ,-'-:-
-ul-lSrp Sl tlJILl.\\ 't!!1tl:'..: '.r- - :' :.. -

's1ros .ip-::s :: - -- - -- ,

JEJU E^lan H puE zolEF\rS -_ .' . _ . _i '

a]ll"l ol JelILuIs JOPO J \:S'J-::a ",-_

'oJJoJot\ ulJq lrou f uE l:. :- _'

aprsaq pu€ Puel patE.\rtrirr::.!
llarua.rlxa uauo sr plraaili.\:q : -
aqt ut Surr;ntro 'urrdg ui::!: l

ur paJattels l1.re1n8a::r art..,::': :
xunuppump'dsqng rtrp 1t-.rS.-.:--.: _- - r_

tln)gJrpa,rrlaqr-slro. ipu:. ;. - :
auolsaurrl JaAo slros ]tnprs:i _ 

.1., 
-- - : - , l

-untv 'dsqns stuarua;rnba: '::r:l -- - 
--:

'dsqns pue u.tnuppun,r' d.cn..r' .: . --
'3f aai.-) : *: '_' :

uJaLltnos aqr or lprl urasr:.rs
-rrrdr11a sle.nle sr aprlq-l€:l .a':r

3ur3.raua-rarEJ :JtEloJJUrl--\. r-.
'sapoururets Sura.rnr 'aldrurs :
xrpeds Japua]s'pauasxa-Su.r': :-- - :

Ja,raj ou otur papr^rp aq u"r :: :-- _.:' -
suortelndod JTJJJSTp rl.tl.\\ ca:.' '-. ". :

snotuaLu€lg a;e 'tuasa:d aJ:u..r.. >a:,- _

tuaurruo.rd llaJeq arntlnrts J..,::_-: _ - ----

lq Sunsrqap aefallt alrq sr.rjl i: r--. - _:



tinguished by having the sparhe rube margins free almosr ro the base and by the
sessile stigmas. Planrs of B. aleppicwiez individually carry rr'any more leaves rhan
either B. angustatum or B. card,wcborum, although the leaf shape approaches that
of B. angustatwm. rn the wild it is restricted ro norrheasrern syria, where ir is a
rare plant. It has nonerheless proven comparatively easy to grow, although to my
knowledge it is currentiy grown only in a few botanic gardens.

6. Biarum exi.tnium (Schott & Kotschy) Engler
Biarum eximiwm differs from all other species of subgenus Ischarutn in that the
staminodes are evenly distributed over the encire length of the inrersrice berween
the male and female flower zones. The sparhe is very broad, almosr oblong. For
a long time B. exincium was considered ro be restricted to southern Turkey, but
recently populations have been discovered inJordan.

7, Bi.arum crispwlwm (Schotr) Engl.
Biarum crispwlwm has been almost universally treated as a synonym of B. bouei
despite being readily separable by its narrow, incurved, and heavily crispulate
spathe margins, and a spadix appendix smelling of sour milk (as compared with
the dung odor inB. bouei).This is rhe common estBidrumin northwesrern Syria,
forming extensive colonies in bare red soil to the north ofAleppo, and it is wide-
spread in the provinces ofAdana and Hatay in southern Turkey and in norrhern
Syria. There is also a wesrern exrension to Cappadocia.

8. Bi.arum boueiBlume
Biarwm boueihas been confused wirh B. koxchli and B. plrami. part of the rrouble
appears to stem from the scarciqy of tru e B. bouei tn csltivation: most plants being
grown under this name are B. dispar (some are B. crispulum), andconfusion with
the Afro-IberianB. disparhas led to the belief thatB. bouei is consistently variable
throughour its range when, in fact, the variation has a clear geographical basis.
For distinctions) see rhe next entry. The true B. bouei is very lirtle cultivared.

9. Biarum di.spar (Schott) Talavera
This interesting species (photo, p.273) has been much confused with the closely
allied B. bouei frorn the easrern Medirerranean. Ir can be distinguished readily
by the interstice, which is approximately rwice as long as the staminare flower
zone,by the presence of fewer and more scatcered staminodes, and by the nar-
rower mature leafblade. The overall srzeof theinflorescences has been used pre-
viously as a diagnostic fearure, B. dispar having a smaller inflorescence rhan B.
bouei.Whrle this appears to be true for the North African populations of B. dispar,
it does not necessarily hold rrue for Spanish popularions, which are ofren as

large as, if not larger than, typical B. bouei. However, part of the apparenc size
overlap between the species appears to be due ro confusion with a previously
overlooked species, B. mendax,which displays dimensions in excess ofborh B. dis-

par andB. bouei andis readily separable from eirher.
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ground whereas in B. caryatrd,cense the petiole bases are ofren imbricated to form
a weak pseudostem. Further, the staminodes are far fewer rn B. carratracense

than in B. kotscbli; some material of the Spanish species almosr lacks pistillodes
except for a couple of vestigial bristles on the upper part of the interstice. To
date, B. cAt"rAtrlcense has been found only in southwestern Spain, where it is
common in dry mountain pastures, field margins, and tracksides in terra rossa

soils.

! 4. Biaram hots chyi(S chott) B.Mathew ex H. fu e d.l

Bi arwm kots cltyi canb e rc garded as intermediate betwee n B. b o u ei and B. py a m i o n
the basis of the shape of the spathe tube, spadix appendix, staminodes, and
foliage. Biarwmhotschyi andB. car'ratracense are also similar in their rather slender
spache limbs, fusiform spadix appendices, and arrangements of the staminodes,
but they can be readily distinguished by the degree of connation of the spathe
tube margins (three-quarters free in B. kotschjti, half free in B. cd,rratracense) and by
their distinct geo graphical distributions.

Biarwm hotsch2i is a common species in parcs of southeastern Turkey, and a
search of a dry hillside will usually reveal this species. Schott's citation of the
type locality (as in some other cases) must be regarded as ssspect. Biarum hotscltli

has never been found in Lebanon or Syria, and it appears to be restricted to a few
provinces in Turkey. It is most likely that the type of B. kotscbli originated in the
southeastern Turkish provinces of Bitlis, Diyarbakir, Urfa, Gaziantep, and
Maras.

15. Biarum fraasianum (Schott) Nyman
B i arum fr aas ianum is mo st similar to B. b o u ei, B. ho ts ch3tt, and B. c arr atrac en s e, p ar'
ticularly in the degree of spathe tube inflation and the fusiform spadix appendix.
The arrangement of the staminodes inB. fraasianwm. rs closer to that found in B.

dispar than to that of B. carvatracense andB. kotscbli,but its geographical distri-
bution and the greater overall similarity to B. kotsclryileads me to suspect that the
closest relationship lies with the latter species.

Until recently Biarwm fraasianwrn was a species about which very little was

known. Carl Nicolaus Fraas's original collection occurred more than 150 years

ago, and the plant had not been refound. However, in the mid-199Os B. fraasi-
dnurnwas rediscovered in several different localities in Greece, and as result it
revealed numerous hitherto unknown characteristics, including spring flower-
ing and a sweet smell at anthesis (onset of flowering). The latter feature is par-
ticularly uncommon inBiarum, shared only with B. dauisii.

16. Biarum pyrami (Schott) Engler
This large, showy species (photo, p. 273) is perhaps the most readily distin-
guishable of the autumn-flowerrngBiarwm species owing to the globose, strongly
-inflated spathe tube, large spathe, andgreatly attenuated spadix appendix. The
usually bullate (heavily veined and "blistered") leaves are also unusual in the
genus and provide a ready means of identif ing B. pyami in Turkey, where no
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cence ofB. ditschianum is also norable for being exceptionally foul-smelling, with
a powerful odor of carrion and excremenr which attracts carrion flies.

2O. Biarum daui si.i T sr r ill
Biarum daukii (phoro, p.273) is an arrracrive species which, until the d.iscovery of
B. ditschianwm, ranked as the most unusual in rhe genus. Apart from irs remark-
ably small size, characreristics such as the basically ovate foliage, d.eeply urceolate
(urn-shaped) spathe tube, pinkish-brown spathe, and sweer lilac-like smell when
in blossom are all unique in rhe genus. Ir is well established in cultivarion.

Biarum dauisii is a plant of limesrone screes and rerra rossa pockets on cal-
careous hillsides and is widespread but rather local on Crete and in southwest-
ern Turkey. !7here it occurs it is often abundant, forming extensive colonies;
however, its small size togerher with the fleeting appearance of the inflorescences
means thar B. d,aukii ts much overlooked, and this has led to the belief rhat it is
rare. More recent obsewations, together r,vith data on herbarium sheets, suggesr
that this is not the case and that it occurs in most parrs of crete. The cretan
populations of B. d.auisii are remarkably uniform, planrs from opposite ends of
the island being virtually indistinguishable morphologically.

Cultivation

Biarwm species fall into three groups for rhe purpose of cultivation. Some species,
notably B. tenufolium and B. rhopalospadjx, are easy ro grow and are hardy out-
doors in the milder gardening regions if planted in shehered. positions. How-
ever, the majoriry of species require some winrer protecrion, ideally frosr-free,
and are best grown in pots in a cool greenhouse or alpine house, or planted
directly into a sheltered coldframe. Lasr, there are a few species that rax the
grower's skills and require cosseting in a cool greenhouse; B . oliuieri is q,prcal of
this third group.

Outdoor cultivation
The tubers require quite deep plandng (8-10 cm/4-5 inches from the soil surface
to the top of the ruber) and rich, well-drained soil. If rhe soil tends roward clay,
then the addition ofsharp sand and grit, parricularly as a cushion beneath the
tuber, is beneficial. In warm areas rhe tubers can be planted in open places, in a
rockery for example, but in less ideal situations a planting site at the base of a
west- or south-facing wall will provide rhe besr chance of success. when happy,
B. tenufolium will spread freely borh by offsetting and from seed. Nor all iub-
species of B. tenwifoliuln are equally successful ourdoors; subsp. tenutfolium and,
subsp. abbreuiatum are the easiesr. Biarwmrhopalospadixgrows well in conditions
similar to those for B. tenwtfoliwm.rn particularly sheltered places with a Medi-
terranean-like climate, other species that are worth experimenting with out-
doors includ e B. rispulwm, B. dauisii, B. dispar, and B. kotschli.
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