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Juneus L.

33, Juncus filiformis 1. 1753

Perennial, 10—&0 em high, with =«
shortnoded,  horizontally  ereeping  and
sparingly branched rhizome, light or grey-
ish green. Stems with several wsually light
straw-coloured basal sheaths with a short
or in the uppermost one rarely ap to 20
mm Jong lamina; withered remnants of
sheaths lurning dark brown, Most shoots
fertile, the sterile leaf-bearing shools usu-
ally few. Stems and leaves fainty or in
dricd state markedly striate from nsually
o, 25 subepidermal sclerenchyma strands,
Cortical parenchyma laver comparatively
thick, medulln consisting of rounded cells
connected by an irregular network of lomg,

thin ravs. Lowest bract (1/2—] 1—1.5 X as
long as the stem. Inflorescence 4—10-
flowered, dense, uvsually 1 cm less

across, Tepals 2.5—35.5 mm, orviginally
ovate to narrowly ovate or inner ones t
oblong, owter  ones longer and apiculate
Lo mueronate, inner ones obltuse; later, and
when dried, all much changed in form
due to rolling and shrivelling of the scari-
ous margins apically. Stamens 6, c. 1/2 as
long as the tepals, anthers 0.05—0.6 mm,
1/2-—2/3 ¥ as long as the filaments. Style
e. (.2 mm, stigmata ¢, 1 mm. Capsule tri-
' NILSsON  is responsible for the draw-
ings and SxoceERUr for the text.
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gono-ovoidal 1o sphaercidal, obtuse, with
the stvle remaining as 1 muero or falling
off in ripe state, brownish green to light
brown, shining, equalling outer tepals or
usually slightly shorter. Seeds 0.5 mm long
and ¢, 03 mm thick, & obliguely ovoeidal,
reticulation partly irregular, inconspicuous
and obseured by the remaining  testa
forming one small white appendage, Oh-
served chromosome number 2n= 84, bul
2 =80 also reported in literature,

Lo filiformis is common in  different
types of fens and meadows and also on
apen soil and on shores. It has apparently
developed  ceotypes which have become
adapted to rather different elimatic and
edaphic comnditions amd are morphologi-
cally very dissimilar. It has a wide boreal
to subarclic circumpolar distribution with

mouniains south-
In Seandinavia it is
common from sea level to the lower alpine
region, though rare on the Baltic Islands
and in the SE part of Denmark,

scattered localitics in

wards to near 357 N

56, Juneus arclicus WiLLpexow 1709

Perenmial, 10—30 em  high, with a
creeping, sparingly branched rhizome of
varying internode length, * bluish green,
rigid, with strow-
coloured to light brown or in part light

Stems  erect, several

Bot. Naotiser, vol, 1234, 1071
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D
Fig. 5. Juncus filiformis L. — A; Habit, 0,05, B and C: Basal parts, = (b NE
Inflorescences, 0.5, E: Tepals and slamens, = 1 I: Capsule, =8, (30 Sivedls,
above with, below without the testa, <25 H; Transect of stem below the  inflo-
rescence, .M.

chestnut-coloured basal sheaths with no or
very small lamina. Most shoods fertile,
sterile leaf-bearing shools wanting or few,
Stems and leaves smooth or when dried
fainily and irregularly  striate, without
any subepidermal selerenchyvma. Medolla
consisting  of  rounded  or  ireegularly
formed cells connected by a network of
long, thin projections, Lowest bhract 1/8

14 as long as the stem. Inflorescence
compacl, J—8-Mowered,  usually  less
than 1 em wide. Tepals 3—4.5 mm, ovate

Bat. Notiser, vol. 124, 1971

lo elliptical, inner ones when voung abiose
Lo acule, outer ones obluse to mucronate
or apicalate, in fruiting flowers all often
much changed in form due (o rolling of the
scarious margins. Slamens 6, 1/3—1/2
as long as the tepals, anthers 0.5—0.F mm,
1'd—1 » as long as the filaments, Stvle
c. L5 mum, stigmata c. 1 mm long, Capsule
A5-—45 mm, equalling or excceding the
tepals,  trigonoovoidal o trigonoel lipso-
idal, obtuse with a (.2—0.3 mm long
mucro, basally light, apically dark brown
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A Halsit,
Ib: Tepals and slamens,

Fig. 46, Juncus arcfices WiILLD.
rescenees, Xia.
[F

and H: Transects of stems

to chestnut-coloured, Seeds L.8—1.1
long and 0.3—0.5 mm broad, + obliquely
ovoidal, reticulate from ¢, 23 longitudinal
faint
faint

imam

ridges amd transverse  ones,
lsuit

bw

TIETTIRY
also obseured
small
Re
still
chromosomes

reticulation il
thie tight tests forming
quile inconspicuous appendages.
porled chromosome number 2n= 84,

VEry
oar
necding  further  control;
extremely small. Hyhrids hetween this and
following species probably exist, They he

< A1, B Basal part, 0., o Inllo
< 10, IE: Capsule, = 6. F: Seed, *25.
below the inflorescence, n,

long Lo a widespread lorm series which
mainly occurs in America amnd is in need
of further study,

1.
ground. It has an arelic-monlane clreim-
polar distribution with southern outposts,
e foin the Alps and Altai. In Seandinavia
it is unevenly distributed throughout the
mountainous region and in the northern

rclicas oceurs in fens and on open

most coastal areas.

Baot. Notkser, vol, 120, 1971
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Fig. 57. Juncas balticos WiLLn, A: Habil, x0.05 B: Basal part, =05, — C and I);
Infloreseenees, . E: Tepals and stamens, 1, I and G: Capsules, =6 H:
Seed, w20, I and K: Transects of stems helow the indlorescemce, =30 G and F refer

to devialing material from a locality at the Bothnian Gulf.
Bot. Notiser, vol, 124, 1971
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57. Juncus baltiens WinLpeExow 1800

Perennial, 25-—100 cm high, with a
strong erecping and sparingly branching
rhizome of short or intermediate internode
length, plant in fresh state bloish green.
Stems rigid, light
hrown to straw-coloured basal sheaths with
or without very tiny lamina. Most or all
shoots fertile, sterile leaf-bearing  shoawts
none or few, Stems and leaves smooth or
when dried faintly and irregularly striated,
without any subepidermal sclerenchyma.
Medulla consisting of rounded or irregu-
Larly lormed eells conmeeted by an irregular
network of thin projeclions, in old stems
often  disrupted and leaving large parts
of the cavity open. Lowest bract 1/5—1/3
as long as the stem. Inflorescence (5—I0
2560 (—B0)-flowered, lax, usually 4—8
cm aeross, Tepals 3.2—4.7 mm, ouler ones
usually  slightly  longer, owvate to
rowly ovale, obluse to mucronate or
apiculate, scarious margin often consider-
ably folded in fruiting stage. Slamens 6,
2/5—1/2 ¢ s long as the tepals, anthers
0.8—1.5 mm, 43—2 X as long as the
flaments. Styvle 0.8—1 mm, stigmata 1.0—
2 mm. Capsule equalling or execeding the
outer fepals, 3—45 mm  high, trigono-
ovoidal, apically pyramid-shaped, obtuse,
uswally light brown, shining, the styvle re-
maining lor some lime, then falling off
0.3 mm
1 lomg amd e D4
late from 25—30 longi-
tudinal strige and numerous fainter framns-
verse ones, bul lexiure inconspicuous and
often irregular in part of the secd, The
testa hardly  visible as separate in the
ripe seed bt Torming two very  small
appendages, Reported chromososme nuom-

ereel, with several

Ter-

and leaving only a mucro e (0.2
lomg. Seeds 0.8 —1 ¢
mm broad, ¢

her 2n=80, still needing conirol, chromo.

somes exiremely small.

J. bolticns is mainly found on sandy
shores, but also oeceurs o some  rich
fens. In tvpical form it is only found
in NW. and N. Europe, but closely related
forms oceur e g in the Pyrenees, in
Turkey, E. Asin and in K. and 5. America.

Fig. 58, Juncas bolticus fuliformis A
Inflorescence, =05 — R: Tepals and slamens,
< 1. C: Capsule, =G, 13: Transect of
stem below inflorescenee, R0,

In Seandinavia it is unevenly distributed
along the Baltic as well as the North Sea
and Atlantic coasts, In the norlhernmost
parl of ils area it also oeeurs in sev.
eral inland localities, In these as well as
other northern localities deviating
forms oceur [ef. Fig. 57 € and [} which
may have their origin in recent or former
hyvbridisation with J. areticos.

SO

Bot, Notiser, wvol. 124, 1071
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]"i|:. 5. Juncus arcticus
below inflorescenee, 30,

H4. Juneuns haltieus = filiformis
This

taller

hybrid s in  most  localities
any  of its  parents. [t
comhbines the large, dark flowers of J
fertticus with the slender habit of J. fili-
formis., In ils stem anatomy the hybrid
whaolly healticns., As in all
hvhrids between species lneking and hav-
subepidermal  sclerenchyma,  respec-
tively, the lack of sclerenchyvma is domi-
nanl. The anthers are poorly developed.

than

resembles J.

The capsule usually develops o maturity
and in some flowers il contains one or a
few seeds. As these seeds are often quite
normally developed, il can not B stated
with certainly thal only primary hybeids
are present.

d. balticas = filiformis is known from
localities especially in southern
Sweden, Tb is vegetatively vigorous and
often forms large stands, 1t
be dominant in fens on sand
level, as e, @ in the area 5 of the mouth
of the river Lagan. By its rapidly creeping

severl
may  even
mear  sea

and branching vhizomes it may no doubt
propagate  vegetatively  for  consideralle
distances. Thus it is probably formed only
rarely, so that each locality or group of
localilics only contains one o a few hy-

Bot. Notiser, vol. 124, 1971
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filiformis. — A: Inflorescence,

Lz Tepals and slamens,

SNOGERUD

< L5
<10,

B: Transect of stem
[D: Capsule, = 6.

brid clones. In some cases J. balticus is
not found in the actual hybrid loeality.
Similar cases have heen reported from

Britain by STackE {1970,

. Juneus ballicus = filiformis

This hyvbrid has the more slender habit
of X, filiformis, bat the bract is only 1/4—
12 as long as the stem, and the [lowers
are darvk. The anthers are £ emply and
often do nol open. The capsule  de-
velops, but remuins shorter than the te-
pals, with depressed sides duoe to the seeds
degenernting at an early stage. Barely do o
few seeds develop (o normal size, though
unfilled, but no normally developed secds
have been observed. In ils stem anatomy
arcficus, having
o subepidermal selerenchyma.,

d. oarcticus X filiformis is apparently
often formed where the parenls meet,
and it also forms local elones by vegeta-
tive propagation. ALMQUIST (1949) lists il
from several localities where S, arclicus
is nelt knewwn o oeeur,

the hyhrid resemhbles Jf
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0. 1971, Studies of bipolar disjunct species [. Carex.

This is the first of a serics of papers on species wilth widely disjunect bipolar

distributions, A detailed analvsis of morphological varisltion between nortbern and
satlhern populations of 6 species of Carer shows widely differing kinds of varia-
tion within such species. In €, mogelfanica Las, and ©, microgleclin WaHLENE, the
populations are considered to be subspecifieally distinel, in €. carfo GOODEX,
varictally distinct [and the new combination Carer eurte var. robustior |BLYTT ex
AXDERSsON) 1. M, MoorRe & CHATER is proposed|, while in (. mearitime GUNK.,
2, macloviane IVUrv., and €. capileta L. the differences are nol taxonomically
significant. No cviological differences have been detected between Northern and
Southern Hemisphers populations. Possible causes for the dissimilae varialion shown
by these species, which all have comparalde disteibulions, are discossed, Later
papers will provide further information on the palterns of varialion in bipolar
species and how this can lead to a wider understanding of the evolution and
distribution of geographically disjunct taxa.

GENERAL INTRODUCTION
The affinities
[loras of widely sej

existing  between  the
ated regions of the
world have long been of inlerest in evo-
lutionary and phytogeographical studies.
Amaong these floristic elements the greastest
disjunction is shown by those taxa which
are common o areas at high latitudes in
hoth the Northern Soulhern Hemi-
sphieres. Such “hipolar” disjunctions -
pear to have been first recognized in the
carly decades of the last century by WILL-
pEXOW, HuMpoLDT and SCHOUW (see vON
Horstex 1916}, who believed that they
resulted from parallel origins in the two

il

hemispheres, However, this  explanation
hos Tound little support in most subse-
quent discussions sinee  polvtopic origing
althouwgh possible in certain circomsiances
(see eg, Davis & HEvywoon 1963 p. 448),
is nobt generally acceptable on such a
seale, Im the light of modern evolulionary
ideas maost students ol the problem have
proposed that the bipolar disjunctions re-
sulted either from long-distance dispersal
over the intervening arcas or by a series
of  shorler migralions making
mounlain  ranges as  Cstepping
throngh the low-latitude regions,

use  of
stones'

In his important review of the earlier

Bot. Notizer, vol, 184, 1971
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discussions  on
RieTz {19440)
evidence and concluded that the disjune-
tions originated in the Mesozoic with the
fragmentation and disappearance of more
transtrapical  highland  bridges,
However, Dv BieTz was eoncerned with
species, sections, genera and higher taxo-
nomic units, the disjunction of which
may be expecled to resull from events
oecurring at different periods and for
which a single, all-embracing explanation
seems neither called for nor likely, What-
ever Lthe timing of the disjunctions in-
volving the higher taxonomic eategories
it searcely seems plausible that the oceur-
rence of apparently identical or closely
related species at high latitudes in both
hemispheres should be attributed to the
period  postulated by Du Rierz. When
considering amphitropical disjunct distri-
butions in the Americas RAVEN ([1963)
suggested that interchange of such plants
would be easiest during the late Pliocene

bipolar distributions Du

summarized the awvailable

ancicnt

and Pleistocene, the most recent period
when consl temperate conditions penetrated
very far into low latitudes. Furthermore,
this was also the time when many of the
high voleanic mountains in the neotrop-
ics were raised, indeed the whole Cordil-
leran syvstem in the Americas attained its
present elevation then, Even during this
period of maximum cold, when high la-

litwde plants might be expected to atlain
Ltheir greatest extension, it shonld be noted
that the Bocky Mountains, the Andes and
the tropical mountains have never aclu
ally provided a conlinuous roule and may
he visunlized ns constituting a series ol
‘stepping  stones”  between which  there
would have to be dispersal greater than
that normally shown by the species. Simi-
lar considerations undoubtedly apply in
the Old World, where the Malaysian moun-
tains have been important in the move-
ments of bipolar groups (van STEENIS
1962).

Ravex (1963 made the important dis-
tinction between bipolar taxa and amphi-
tropical groups of lower latitudes. This

Bot. Notiser, vol. 124, 1991
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is because the environmental and biolog-
ical histories of the
perate regions of the world are likely to
be sufficiently different for it to he ne-
cessary Lo consider their floras separately
when investigaling the lactors invoelved in

warm and eold tem-

the patterns of amphitropical  distribu-
tions, Furthermore, sinee in general terms
it mav be expected that disjunctions in
groups of plants al different levels of the
hicrarchy
different periods, and perhaps have come
about under very dissimilar sets of condi-
lioms, this should also be taken into con-
sideration in the study of such dis junctions.

laxonomic have occurred al

It 15 partly for these rensons, therefore, that
apecies showing disjunct distributions at
high latitudes have been selected for the
present studies. A further reason is that
the application of some of the experi-
mental technigques ilahle is most re-
warding at this level of taxonomic and
genetical relationship.

This is the first in a series of papers
devoted to detailed stu many
hipolar species as possible using a variety
of approaches, such as cvtology, hiome-
trical analysis, experimental hybridiza.
tion, phytochemistry, ete. The inteolion
is to obtain o body of information at the
species level in order (o see what patterns
and trends can be ithin this

s of as

derived  wi
bipolar element and Lo provide a basis for
comparison  wilth the features ol olher
comparable geographically disjunct ele-
ments at the same amnd  different  taxo-

nomic levels.

The exact number of such bipolar spe-
cies, is, of course, constantly subject to
modification in the light of laxonomic
revisions, and indeed it has tended to
decrease over the vears, These studies will
consider those cnses for which there is
or recenlly has been, a substantial body
of taxonomic opinion for including the
Northern and Southern Hemisphere po-
pulations in the same species. Such spe-
cies must occur at high latitudes in hoth
hemispheres, that is attaining the areas
of the Straits of Magellan {c. 52% S, lat)
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and Alaska or Arctic Enrvopeic. 557 N. latk).
OF eourse, many of these species penetrate
into lower latitudes in both hemispheres,
particularly via the Andes and Rockies,
but they ecan generally be distingnished
from the amphilropical species of warmer
climates, On these criteria there appear to
be about 30 species which must be in-
cluded in this survey. The list, which may
well need subsequent modifieation in the
light of these studies, contains the follow-
ing species: Huperzio seloge (L) BERNH,,
Hymenophyllom  tunbridgense (L. 5w,
. peltatum (Poig.| DEsv., Koeenigia is-
leenedica 1., Polpgonom  meritimoam L.,
Cernstinm arvense L., Sagina procumbens
L.. Ronencelus  agoatilis L., Anemonc
muftifida Pom., Henckenga peploides (L.
Ennn., Hippuris oalgaris L., Armeria -
ritima L., Gentionoe  prostrato HAENKE,
Limoselto austrolis R, Br., Plantageo mori-
tima L., Triglochin palustre L., Catabrosa
aguatica (L.} P. BEavv., Triselnm spica-
tum (L. Bicut., Poa glooea Vi, De-
schompsin atropurpiread (WAHLENE. |
SCHEELE, . caespitosa (L. P. BEauv.,
. flexmwosa (L. TriN, Colamoagrostis
(Tase) Koe, Phleam elpinem
L., Carex capitata L., O, corta GOODEN.,
Unv., (. magelfanica
LAM., . meritima GUNN., and . micro-
glochin WaAHLENR,

slricla

. maeloviana

BIFOLAR CAREX

Carer is primarily o genus of the North-
ern Hemisphere, with over hall’ its species
oceurring in northern temperate regions,
Twelve species have been reported from
regions  of bolh  hemi-
spheres, most of them having their South-
populations  in South
America. (F these species . nigra (L)
BREICHARD, €. pseudo-cgperus L., and ¢,
riparic CURT, have not been relinhly re-
corded from latitudes as high as 5075
nor has €. marcida BooTT, whose north-
ern populations, Turthermore, are sepa-
raled as € steraphyglla WanLeExn. (incl. €

cool temperale

ern Hemisphere

419

eleschariz L. H, BAILEY). . gayana DESY.
does not reach further north than aboult
48°N, in North America where, in any
case, it apparently eonstitules a distinet
species — . gimnlrta MACK. IMACKENZIE
14931 ).

Six species fulfil the requirements [or
bipolarity adopted above and are con-
sidered here. They are — . mardimna
Gursn, O macloviona 'Unv, . capitata
L., L. curfa GODDEN,, C, magellonica Las.
and €. microglochin WAHLENB. All of
these species are widely distributed at high
latitudes in the Northern Hemisphere and
all reach Tierra del Fuego in the south.
Omne species, U curla, is also known from
montane Australia (Fig. 1 A—F).

MATERIALS ANT» METHODS

The resulls deseribed in this paper are
largely derived From a study of herbariom
material covering as wide a morphological
and geographical range as possible, supple-
mented Iy field observations and  cytolo-
gical information, Since a major interest of
this work is to delermine the extent of dif-
ferentintion in relation to bipolarity, we have
primarily comncentroled on examining varia-
tion between Northern and Southern Hemi-
sphere populations and, to a lesser extent,
that wilhin the Sowthern Hemisphere, We
have only considersd varialion smong North-
ern Hemisphere planis where il is relevamn
to this principal theme.

The characters selected for detailed study
in each species are those which earlier work-
ers have indicaled as wseful for h|'|:l'.'|:r:lli.11£
infraspecific groupings, particalar  attention
being paid to quantitative characters., These
characters  include these which are most
widely used in the genus and which most of
the available evidence shows Lo e of greatest
value in delimiting taxa. In every instance
all charnclers of value on the above erilerin
were scored initially and then about ten of
those showimg ihe greatest  differentiation
were selected for further study, Wherever
possible tyvpe specimens have been included
in these observations.

RESULTS
The information is presented separately
for each species. The species are consid-

Bot. Noti=er, vol. 124, 1071
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BIFOLAR DISJUNCT CAREX 321
4] ered in order of inereasing degree of dif-

ferentintion hetween Northern and South-
crn Hemisphere populations.

Carex mariltima GUsy.

curia.

This was described by GUNXERUS (1772
p. Lily, the type being either Fl. Danica
318 b 432 (1769), from Denmark, or a
specimen colleeted by OepEr from Fjae-
restnl in Norway., Carer incnrpa LIGHT-
FOOT, described from N, Scotland (LiGHT-
FoOT 1777 p. 544), has never been consid-
ered taxonomically distinet and our work
confirms this, €. mizsera PuiL., described
from prov. Alacama, Chile (PriLieer 1860
p. 388], was treated as o variety by K-
KENTHAL (1909, as also was . melanocys-
tis DEsv. (Gav 1853 p. 203), described
from 5. Chile. €. juncifolin ALl [ALLIDN
1783 p. 264, described from the YW, Alps.
is also in our opinion not sufficiently
distinct to be worth laxonomic recogni-
tiom.

Closely related taxa, which do appear
to be specifically distinet but which re-
quire  further investigation, include C,
pergloboga Mack. from Colorado, O in-
euroiformizs Maock. From Alberta and Brit-
ish Columbia, (. aerifolinc KrEcz, (rom
the Caucasus, O, pseudefoctide KUK, from
the Tien-Shan, Poamirs and Kashmir, €
elobodovii Knecz, from  Tibet and W,
China and €, sejoenensis Knegcz, from G,
Siberia. Sinece none of these reach the
Southern Hemisphere we have left them
oul of aceount.

. morilima GUNN. in our sense is in
the Northern emisphere an Arvctic-Alpine
in Eurasin, with a circomboreai distribuo-
tion lo Greenland, Alaska and southwards
to SE. Canada, while in the Southern
Hemisphere it is known from Tierra del
Fuego amd S, Patagonia, amd from the
Andes between ¢ 3078 and o, 37°5%. The
recorded variation within this distribu-
tion is mostly based on the number of
flowers, the length and diameter of the
stem, the shape and colour of the female
glames, and the width of the uteicle. The

): C.

;'r:;u.l'r’ﬂ'rl'_

.

G

muclowian,

L.
H-I'i'q_‘ul'rrﬂ.l'nq'ﬁi' .

=1
F: L.

rreeerid e,

21
F] |mJ-'H.-'urr'-‘u iy

[istributions of six bipolar Carer species, —

Fig.

Boi, Notl=er, val, 124, 1971



322 . M. MOORE AND A. (. CHATER

¥
s 20 "
&
E‘ T raran |-......i
g LTITTY | ENE
5 1
A i
a3 [ o7 og n 13 15
Stem Diamater {mm]
3
B
20
Lo i
""""" : i o P e el
L 13 1B 7 - T EE)

Utrac le YWidth Imm ]
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Northern {(—, N=M} and Soulhern (---, N
=26y Hemisphere plants of Carer maritima.
— A Stlem digmeler, — B: Utricle width,

variation does not appear to fit into any
significant geographical pattern.

The following characters were studied:
1. Stem-diameter; 2. Inflorescence-length:
3. Inflorescence-width; 4.
male glume; 5 Width of female glume;
6. Colour of female glume; 7. Utricle-
length: 8. Utricle-width. The number of
flowers is omitted because detailed
lysis was impracticable on herbariom ma-
terial, althoungh preliminary observations
indicated that variation in this character
was nob significant.

In none of the 8 characters studied in
detaill was there any signilicant diseonti-
nuity in the variation pattern. bhut we
present here (Fig, 2A, B) our results for
2 characters to indicate the sort of trends
that could be seen in the varintion of
Northern and Southern Hemisphere ma-
1l. These resulls confirm  that  the
Northern and Southern Hemisphere popu-

Length of fe-

AL

lations of ., maritima are very similar
and that there is no evidence for any
infra-specific subdivision. It is interesting
that the Southern Hemisphere malerial
tends to lie in the middle of the variation
pattern shown by that from the north.

Bot. Notiser, vol, 184, 1971

This is supported by Rowvamnes’s (1954
- 198) observation that “Zwischen mein-
en  feuerlindischen und in Nordeuropa
pesammelten Examplaren habe ich keine
nennenswerle Differenzen gefunden™.

Carex maeloviana [V Ukyv.

This species was described from Port
Louig, in the Falkland Islands, by IVUr-
VILLE (1825}, It occurs in the Southern
Hemisphere in the Andes from ¢, 327§
southwards to Tierra del Fuego and the
Falkland Islands., In the Northern Hemi-
sphere it ocenrs from N, Seandinavia
thromgh  Ieeland and Greenland to E.
Canada, and from Alaska to Wyoming in
it also occurs in Hawaii and
Kamchatka, KUEENTHAL recognized B va-
rieties, differing  in  stem-length, leafl-
width, number of spikelets, shape of
glumes and utricles, ele: only two of these
are given for South Ameriea, var. ther-
merum (PHIL) KUK, and var. peendole-
poring KUK, (KUEENTHAL 1908 BaARROS
The most significanl varianl re-
corded in the Northern Hemisphere s
subsp.  pachystochyn  (CHas.)  HULTEN
[Hurrex 19421, ecomprising the plants
from W. North America.

On the hasis of the published informa-
tiop on variation the following characters
were sludied: 1. Stem-length; 2. Stem-din-
meter: 3. Leit-width; 4. Inflorescence-length
{as an indication of spikelet-number|; a.
Length of lowest hract; G, Sex ol flowers;
7. Length of female glume; 8. Width of
female glume; 9. Utriele-length: 100 Ulri-
cle-width. Although in no case wias there
any significant discontlinuity in the varia-
tion pattern there appears lo be a slight
differentintion  hetween Norvthern  and
Southern Hemisphere material in charac-
ters 2, 3, 5 and 7 (Fig. 3A—D}. In all
these charnelers it is obvious that although
there is an almost complele overlap be-
tween material from the two hemispheres
that from the south tends to he slightly
larger. Though the infraspecific taxonomy
of the species in the Northern Hemisphere

the west;
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remains obscure (Huwrex 1958; Catpes  Carex capitata L.

& Taveor 1968 it is elear that there is This species was deseribed by Linnagus
no case for any formal separation of the (17589 p. 1261) from a SOLANDER speci-
Southern Hemisphere populations. men, probably that from Lapland in the

Bat, Notiser, vol, 124, 1571
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Linnean Herbarinm, In the XNorthern
Hemisphere il is widespread as a circom-
boreal in Evrope and Siberia, Greenland
and Canada, extending sonthwards in the
west to N, Mexico, In the Sonthern Hemi-
sphere it occurs in 5. Patagonia and Tierra
del Fuego, and in the Andes belween ¢
4298, aml 3878,

Little infraspecific varintion had been
noted undil the work of Sarry (19400 and
Romvaises (1954, L. arctogeie H. SMITH,
deseribed from Torne Lappmark, Sweden,
was distinguished from €, capitate prin-
cipally by its shorler stems, smaller in-
Moreseenee, subacute female glumes and
smaller utricle which is more abruptly
comtracted inte a longer beak. It was said
to oceur in northern and montane Seandi-
navia, Greenland, NE. North America, S
Patagonia and Tierra del Fuego. SMiTH
(1840 observed that the most pronounced
arctogena  characteristics were found in
South Ameriean materinl ond Boivaises
(1954 deseribed such plants from Tierra
del Fuego as €. amtarctogena Rolv, He
appears o include all austral material in
this speecies, which is stated 1o differ
from €, arcfogena in being stouter, having
more male flowers and more (B—14) teeth
on the utricle. On the other hand HULTER
(1962 considered . arctogena worthy at
Jetal rank, Ravaioxn
(1949 was of the opinion that it is a2
Forma of €. capitatao.

The following characters were studied:
1. Stem-length; 2. Stem-dinmeter; 3. In-
florescence-length: 4. Infloreseence-width:
3. Length of fer ¢ Zlume; 6. Width ol
female glume; 7. Utricle-length; 8, Utricle-
Length of wtricle-beak. The
nuinber of teeth an the heak of the utricle
was M included because of the frequent
dif ficully in deciding whether a beak was
smoolh or loothed counting the
leeth.

No discontinnity was found in the varia-
tion pattern. bul in almost all the charac-
lers studied there was o strong tendency
for the Southern Hemisphere populations
to fall nearer to one extreme of the varia-

most of v while

widbl; f

and in
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tion observed in the Northern Hemi-
sphere, as is shown in Fig. 4 A—0D. This
resull  conflirms  the comments on  the
Southern Hemisphere popuolations made
by Sstrre (1940), though it also indicates
that his division of the Northernm Hemi-
sphere populations into two species is un-
Justified. Indeed, we concur with HULTEN
(1962} that €. arelogena is only varietally
distinet, and we consider that the South-
ern Hemisphere plants also fall within
this variety.

Carex curta GOODEX.

This species was described by GOOD-
ENOUGH (1791 p. 145), the type being
specimen 110024 in the Linnean Herba-
rinvm, collected by Sovasnper from Lap-
land and labelled “hbrizeides”™ by LIX-
NAEUS. The species has often been Known
as L. eaneseens Lo, the type of which is,
however, a specimen of . burboumi
WaAHLENE., [NELMES 1951a p. 444). A
great deal of variation has been deseribed
and the actual limils of the specics in the
Northern Hemisphere may be hard fo
define, It has 3 circumboreal distribuaton,
extending southwards to 5. Italy, the Hi-
malavas and the Rockies. In the Southern
Hemisphere it oceurs in New Guinea and
SE. Australia, and in Soulh
the Falklamd Isbands and Tierra del Feego
and in the Andes at c. 4078 and ¢, 3575
We have exclude:] from consideration II“El
closely related speeies £ hglaoea KRECg,,
C. arctacformis Mack., . lapponiea () F
LaxGg and ©, Doaanzensis BRIST.

The following characters were studied:
1. Stem-length; 2. Stem-diameter; 3. ln-
Moreseenec-length; 4. Number of spikoes;
5. Length of lowest spike; 6. Width of
lowest spike; 7. Utricle-length: 8. Utricle-
width; % Utricle-scabridity; 10, Leaf-
wiclth: 11, Distance between lowest pair
af spikes: 12 Distanes between 2nd lowest
pair of spikes. A preliminary analvsis of
the uabove 12 characters revealed chat
some evidence of a discontinuous palcern
wis shown by 2,7, 8B and 10 (Fig. 5 A—C).

Ameriea 10




BIPOLAR DISJUNCT CAREX 325

50 femey
e -
: i
(e
201 . :
l 1 ]
T p
- : ]
5. 30+ , .
a i '
5 ]
o ; i
rb 1]
2 20 o= '
) i :
2 { i
- : 3
H ;
10 : E T R e
: i
3 1
1 S et *'
04 o6 o8 10 12
Stem Diameter (pm. )
4':'] p==n
: H C
e
i '
ey
301 a . g
i : :
L] 0
" "
' '
. 1]
20 1 R :
: ] .
i ' '
— [ i : :
i ] '
10 ramed : :
: =i ;
i i :
] : :

725 185 208 245
Glume Length (mm.)

Fig. 4. Morphological characteristics of Northern (-
Hemisphere plants of Carer copiloto,
CEnce, C: Length of % glume (class cenlres).

Thus, despite considerable overlap, there
is o tendency for Southern Hemisphere
miaterial to have a somewhat greater stem-
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2A|. More pronounced, however, are the
wider leaves (Fig. 3B} and wider utricles
(Fig. 3C) of the Southern Hemisphere

diameter than that from the north (Fig.  material, which also generally has a lon-

BEaot, Kotiser, vol. 121, 1971
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per ulricle (IFig. HC). These dala suggest
that the material from the Southern
Hemisphere can be considered ns variet-
ally distinet. The appropriate variety is
L. canegcens f robustior BLYTT ex ANDERS.
50X, deseribed from Scandinavia, the type
being ANDERsSSON Exsicc. VIL 83, The
combination under £, corte GooneEs, has

apparently not been made and we there-
fore propose it as follows;

Carex curta GoobeEN, var. robustior (BLyvTT
ex ANDERSSON) DL M. Moorg & A, (). CHA-
TER eomhb. aov. (syn, , canescens [var.]
B robustior BLYTT ex ANDERSSON, CGyp.
Seand., 57, 18594).

As well as comparing Northern and
Southern Hemisphere material, that from
various component geographical regions
such  as South
North America, Greenland, Fennoscandia,
U.S5H and Europe wos exonmined for
any geographical correlations at this level,

Australia, America,

Bat, Naotiser, vol, 124, 1071

Only in leaf-width was there any notice-
able difference, since North American
malerinl showed o slight lendency (o be
narrower than material from other north-
ern areas. Interestingly, Australinn mate-
rial accorded in almost all characters with
the tendency shown by South American
material, although in utricle-length and
width it graded more into the Northern
Hemisphere range than did most of the
South American material, It is worth men-
tioning here that NELmes (1931a) consid-
ered the New Guinen planl to be nearer
to typical European material than is the
Australinn plant.

Carex magellanica L.

This species was described by Lamancy
(1792 p. 385) from malerial collected by
CoMMERSON along the Straits of Magellan.
It has n northern circumpolar distribuo-
tionm (HULTEN 1962, with extension o the
mountaing of €. Europe, W. Asia and
sonlh along the Roekies to Colorado, while
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in the Southern Hemisphere it occurs
from Tierra del Fuego amd the Falkland
Islands north along the Andes to abouot
40°% lat. The Northern Hemisphere popn-
Iations  have been  distinguished as €
perrpereila MICHXA, or O, irrigua WAHLENE,
Rowamses (1934 reported that the South
American plants differ from those in the
Northern Hemisphere by having dioecions
upper and lateral spikes, more male flow-
3

ors and narrower ulricles. On the basis
of this Hurtexs (1962 separated  the
Northern Hemisphere material as  ssp.

irrigna (WaHLENR.) HULTEN.

The following characlers were sludied:
1. Stem-length; 20 Stem-diameter; 5. Tolal
number of spikes; 4. Number of female
flowers in terminal spike; 5. Number of
male flowers in lower laternl spike; 6.
Length of female glume (middle of spike)

Bot. Notizer, vol, 124, 15971
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7. Width of female glhime; & Utricle-
length; 9. Utricle-width, OfF these, charac-
ters 2, 4, 5, 6 and 7 appeared to show ihe
uilies (Fig. 6A

most noticeable diseont
I¥.

It is evident that, once again, the South-
crn Hemisphers plants have stouter stems
than those [rom  the North, although
there is considerable overlap [Fig. 6A),
and the lower lateral spike has more
male flowers in Southern than Northern
Hemisphere plants, although again there
is an overlap at & flowers (Fig. 6I). The
three remaining characters show the ma-
jor distinction  between  Northernm  and
Southern Hemisphere plants, the lalter
having more lemale flowers in the ler-
minal spike, and longer and wider female
glumes., Almost 75 %o of the Northern
Hemisphere plants have the terminal spike
camplelely male, as compared with only
7 YW of Southern Hemisphere plants,

Geographical variation of characters in
the Northern Hemisphere was examined
by comparing material from different
regions, such as Canada, US A, leeland,
Fennoscandia amnd Evrope, but none  of
these was morphologically closer than the
athers to the Southern Hemisphere ma
terial, Interestingly, material from Fenno-
scandia covers virtually the whole range
of variation in all characters encountered
in the Northern Hemisphers,

In view of the general modal difference
between  Norvthern and Southern Hemi-
sphere populations of &, magellonica in
the sex of the terminal spike and in
glome-size, il seems appropriale o recog-
nize them as different subspecies. We
would concar with HooTes (19620, there-
fore, that the southern plants belong 1o
ssp. magellanica, while those in the North-
ern  Hemisphere are separated ns
irrigun (WaHLENR.) HULTEN,

S5,
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Carex microglochin Wanreyn,

This species, originally described from
North Lapland (WaHLENBERG 1803 p,
140}, is widespread in the Northern Hemi-
sphere, where it oeetrs Trom the moun-
tains of C. Europe east to the Caoncasus,
Altai amd Himalavas, in G, and N, Ruossia,
N. Europe, Greenland, N, North America
I couth along the Rockics to Colorado,
In South Ameriea the species occurs spo-
radically  along  the Andes south  from
Ecuador, but is most frequent at their
southern limit and in Tierra del Fuego
and the Falkland Islands. These southern
plants have Dbeen  dislinguwished as
camptoglochin Keecz. (C, afigantia BooTT
non STEUDEL] the type of which comes
from Bahin Orange on Peninsula Hosle
in southern Fuegin, as €. mieroglochin
subsp, freging KUK, or as C. microglochin
var, aligantha (BooTT) KUK, by having
tall eulms, sparsely  flowered spilkes and
long, long-stipitale Romvaixes
(1934 considered that two species, (0, mi-
crogfochiin and ©. ofigantfia, should be re-
cognized in Tierra del Fuego, differing in
utricle-lenglth, numbers of male and le-
male flowers and in habitat preference.

ibricles.

% were sludied:

The following charaete
1. Stem-length; 2. Stem-diameter: 3.
Length of longest leaf: 4. Xumber of male
flowers:; 5, Number of female flowers: 5,
Length of largest wtricle; 7. Width of
largest utricle: H. Emergent length ol
rhacheole: 9. Stipe-leagith.

The Northern and Southern Hemisphere
populations did not differ in either stem-
or leal-width, but in all the other 7 char-
acters there was some differentiantion (Fig,
T A—F). There is a general lendency for
the Southern Hemisphers material o have
slightly  stouter {Fig. TA),
what fewer male and female flowers (Fig.
7B, C) and the rhachenle projects further

shemms s

IFig. 7. Morphological characteristics of Northern (—, N=62, ®) and Sowlhern (- - -. N

a3, 0 Hemisphere plants of Corer microglochin
I Stipe-length, 24

flowers, — C: Number of & flowers.

,||.: ?ﬂl,-:lll :!iurlu'lq'l‘. [— H'. ."(l,l.:mlwl ol ';
ergent lenglh of

rhacheole (elass centres). — I": Utriele-leneth and width.

Rot. Notlser, vol. 124, 1971



[y WEBA 8|30

Aruanbaiy abequazidg

BIFOLAR DISIUNCT CAREX 329

A b B
oy o9 11
Giameter fmm, | Mo § Flowers
A0
T
etk c o
3y (o i T
et 5 e e S
10 ; s P R e
BiE 8 B
4 6 8 o7 as 11 13
Mo o Flowers Stipe Lenglhimm.)
0
W
045  0OR% 125 165 208 245
Rhachesle  Length [ mm
11 E a X o -]
o o ]
a
o9 . @ LTINS &
L] -]
-] . 00 ga o
]
oy :, 3I¢|¢Efl§iau aa
.. -F = J-. & ®op (=]
-
[t [T L] LI S
25 30 35 A0 45 5.0 -

Utricle  Length (mm)

Bat. Notiser, vul. 124, 1971



Jad

Aouanban g afieps ey

10k

A0

Pt

8

Mo § flowers

20 : i'""":
b
s

|

o a3 Qs o7 FE] 11 13
Stipe Lengthimm]

Fig. 8 Morphological characteristics of plants
ol Corer rnr':'ru_q_,aﬂm'hi:r from lower | - N=
200 and higher [—, N=3a) rainfall areas of
Tierra del Fuego and adjaeent parcts of soulh-
ernmost south America, — A; Ulricle lengih.

B: Number of ¥ flowers. C: Stipe-
lengih,

from the utricle (Fig. TE) than in plants
from the Xorthern Hemisphere, However,
the greatest differentiation is shown in the
size of the utricle and in the stipe-length,
which are elearly grealer in Southern
Hemisphere plants (Fig. 70, Fi. 1t seems
clear that these latter characters give
abundant reason for the separation of two

Bot. Naotiser, vol. 124, 1171
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subspecies within €. micraglochin, with
lesser support from characters 2, 4, 5 amd
#. The result of this would be that all
Northern  Hemisphere  material  be  in-
cluded in ssp. microglochin, while South

American  plants  comprise  ssp. foegina
KUE.
We have followed up Roivaises's

(1954) suggestion that two species occur
in Tierra del Fuego, €. microglochin being
characteristic of the drier central and
castern parts of Fuegia and ¢, campto-
glochin, with larger utricle, longer stipe
and fewer male and female flowers, oe-
curring in the higher rainfall arens of the
west and south-west. From our dala on
this relationship (Fig. 8 A—C) there is a
suggeslion of the trend noted by Roivar-
~EN but the large overlap precludes re
cognition of two taxa on the basis of
these characters.

Aflter studying & Northern and 3 South-
ern Hemisphere plants KUuERoxex (1970
suggested that anatomieal differences exist
belween material referred to €. micro-
glochkin and C. camploglochin, Examina-
tion of o wider sample (12 Northern and
11 Southern Hemisphere plants], whilst
not confirming the wvalidity of all the
characters used by him, does generally
supporl  his  findings.  Thus, Northern
Hemisphere material is anatomically dis-
tinguishable from most, bot not all, South-
ern Hemisphere material, The southern
plants having a similar anatomy to ssp.
microglochin show some lendency to be
closer to it than do the other Southern
Hemisphere plants in stipe-length, number
of female flowers and utricle size, hut
there is a considerable overlap which
preciudes  formal separation at present
Furthermore, the two anatomically differ-
ent groups exhibit no discernible differ-
enees  in climatic or ecological require-
ments and can be virtually sympatrie in
southern Fuegio. In a situation of modal
separation of two subspecies, such as is
encountered here, some plants similar to
the Northern Hemisphere taxon will be
found in the south bul there is clearly o
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Table 1. Chromosome mumbers in bipolar Corer specics.
Species Hemisphiere | 2n Relerenees
capitata L. ........... N al HEILRORN 1928, LOvE & Live 1U96i.
as arclogere| ... N an Joncensen et al. 1058, Live & Live 1066
carta GOODEN. . ...... N al JorGENSEN el al, 1938, Live & Live 1048
5 ol Moore 1967
mactoriene IDPURY. ... N b Bicuer 1978,
R Hempory 1939, JorceNseEN el al, 1958, Live
& Likve 1956,
magettanica Last, ... ! i HEILBORN 1925, FavaRGER 1959,
5 Th Moore unpub. (Tierra del Foego).
muaritima GUNN, . ..... N L] Hormes 1952, JoRa et al. 1958, LiOvE
& Liwe 1942 1956, Ldve & Rrrouie 1966,
miferogiociin WAHLEN . N i Live & Lidve 1942, 1956,
- AR Moore unpubl. (Tierra del Fuego).

need for further information on the causes
of the anatemical varialion and a
tinued scarch for features correlated with

CArL-

the rather abrupt discontinuity shown by
the anatomical charneters.

CHROMOSOME STUDIES

Chromosome numbers are known for
material of all six species [rom the North-
ern Hemisphers, althowgh in most cases
only from one or twao localities, Southern
Hemisphere material of three species has
Lbeen  studied extologically and in cach
case the chromosome number is the same
as that reported from the Northern Hemi-
sphere, These dala are summarized in
Table 1. It has not been possible to ex-
amine chromosome pairing  in artificial
hybrids between material from the two
hemispheres 1o see whether  stroelural
the chromosomes have

determ

changes in
curred oF Lo 1w whether cvioge.
netic barrviers to gene flow are present,

LEL S

DISCUSSION

It has long been acceplted by students
of speciation and evolution thal geograph-
ical separation is a major factor in dis-
rupting the patterns of gene flow and is
therefore involved to a considerable ex-
tent in the differentiation of sach sepa-
rated populations. In relation to hipolar

distributions this differentiation is shown
by genera such as Calti, Chegsospleniim,
Enphrasin and  Litorello, in which  the
Morthern and Southern Hemisphere -
pulations have diverged sulficiently to he
clearly distinguished as distinct species,
in some cases belonging to different sec.
tions. On the other hand, the bipolar spe-
cies listed in the introdoction have net
diverged o any comparable oxtent, at
least with regard (o laxonemically recog-
nizable characters, while the genus Frpe-
tram may be ciled as an example occu-
pving an intermediate position in that the
Northern and Sonthern Hemisphere popu-
lations, although traditionally referred to
distinet species, have been shown o be
aonly modally different (eg. Moore e al
19700, Such differences in the extent of
differenftiation hetween taxan having com-
parable disjunct distributions ean be con-
ered 1o result Trom substantinl differ
ences in the speed of their non-geograph-
ical  evolutionary  processes  (eg. Lilve
1967 p, 325), from differences in the age
of the disjunchion (eg Baves 1963 p.
1571 or from some combination of these
factors.

The xix taxa considered in this paper
all helong 1o o single genus, albeit not to
the same subgenus, and they have hbeen
selected on foirly stringent distributional
eriteria. It is interesting, therefore, that

Bat, Notisor, vol, 124, 1931
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even wilhin such a restricted group we
fid a rather wide variation in the extent
to which there is differentiation between
the Northern and Southern Hemisphere
populations. Thus, in Cerer  magelloniea
and . microglochin they are subspecific-
ully distinct, in €. corfe they are varietally
distinct, while in the remaining three spe-
cies no formal laxonomic separalion can
be made, only slight differences being
found in €. coapifate and ©0 meacloriore
amd virtwally none in €, maritime, Inter-
estingly, in where the
differenee is slight, the Southern Hemi-
sphere plants tend to be more robast than
those from the Northern Hemisphere, par-
ticularly in stem-dinmeter and some floral
characters. The reasons for this are nol
clear and it will be interesting to see
whether a similar tendency is found in
bipolar species belonging to other genera
and, wilh whal environmental or
biologieal features they may be correlated.
In Carer the available information (Rot-
VAINEN 1934; Moore unpub,) suggests
that the species oceupy very similar ha-
bitats in the Northern and 5
Hemispheres.

If the various degrees of differentia-
tiom  between  Northern and  Southern
Hemisphere populations shown by the
Carex species are due 1o their dissimilar
rates of evolution then one must conclude
that the evolutionary processes were mos
rapid in €. microglochkin and . meagello-
nica, amd progressively slower in £ curta,
. capiteata and O, moclopioame, with €
racrifima showing relative stability. How-
ever, the latter two species, for example,

L l‘l':\-' Cuse, oven

if so,

silhern

show a considerable amount of variation
in the Northern Hemisphere, where their
evolution does not seem to have proceeded
al an unusually low rale, If, on the olher
hand, the age of the diseonlinuity is of
major importance in the differentintion.
then the data suggest that these six Corer
species have crossed the tropics at dif-
ferent times, ., microglochin and €. mao-
gellanica being the earliest migrants amd
.. maritime the most recenl. As noted

Bot. Notiser, vol. 124, 1071
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abowve, (. 318) the most likely period for
amphitropical migration seems to be duore
ing the Late Pliocene and Pleistocene and
if the movements of the different species
took place at intervals during this period
then it could be suggested that the north-
ern and southern populations of €. ma-
gellanica and & microglochin have taken
anything up to 3000000 vears to diverge
inte different subspecies while C, maritima
has shown virtually no divergence during
al least the 10,000 vears since the Pleisto-
eene, The possibility of post-Pleistocene
miagration of . marifima cannot be dis.
counted, but this would involve very long
distance dispersal sinee the northern and
southern cool temperate regions have ge-
nerally moved further apart during this
[rericnd,

At this juncture it is nol proposed o go
any Turther into these various possibililies
unlil we have collected more information
on these and other bipolar species, [t
should be noted, however, that even
within this group of speecies, belonging to
the same genus and having very similar
Ieipolar distributlions, the major geograph-
ical discomtinuily across the low latitudes
is not econstantly correlated with any cor-
respondingly major discontinuity in the

varistion pattern. In this respeet it is
simply as though the Southern Hemi-
sphere distribution was another outlier of
the main range. All six Carer species have
their widest distribufion in the Northern
nrerilimer, L. e
topiana and €, eapitofa show greater va-
than in the
southern Hemisphere, This would be con-
sistent with the vsual view (e, g, Kaves
1963 p. 153) that the species migrated
from the north, However, . microglochin.
for which an austral origin has been pos-
tulated (NELMES 1951b),  does show
greater variation in the Southern Hemi-
sphere; but £ corle and O magellanica
are similarly more variable in the South.
seems  little
doubt that these two species evolved in

Hemisphere, where €

riation in most characters

erin Hemisphere and there
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the Northern Hemisphere where  their
closest relatives occur,

In warm lemperate America a laxono-
mically heterogencous group of amphitro-
pical species has been shown lo display
varions stages of hoth morphological and
evlogenetical differentiation (Moorge amd
Bavex 1970, and this may be considered
an analogous situation to the one we are
considering here. Our eviologieal dala for
the Carer species are confined to observa-
tions  on  chromosome numbers, which
show no amphitropical differences, and
the difficulty of ohtaining artificial hy-
brids in this genus suggests that we will
ol easily obain information on cryptic
eviogenelical changes, However, such dala
can be ohiained morve readily from bipolar
species in other genera and it should be
poszible evenlually to gather o broadly
Dased Doddy of information on the biolo-
har
taxa. Such data will permit o clearer un-
derstanding of the processes responsihle
for the patierns of variation in hipolar

acteristics of these

gically important ¢

species and how these are related o the
general prollem of evolution and distri-
bution in laxa showing wide geographieal
disjunetion,
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Northerly Localities for three Aquatic Plants,
Lemna trisulea L., Ceratophyllum demersum L.,
and Myriophyllum spicatum L.

ABSTRACT

HovsopuosT, G 1971
L., Ceratophyllum demersum L.
124 : 335—142.

Three agualic  planis,
Myriaplupliom zpicafui 1.

Lemnea

w available once
is performed,

During six summers’ investigation of
the invertebrate fauna of about one hun-
dred lakes of northern Alaska and north-
western Canadia,  some vascular plants
were also taken in the bottom  dredge.
Some of these seemed of special inlerest
sinee  they were found north of  their
known distribution range. The three spe-
cies are Lemure triselee L., Cerctoplegl-
fime demersum 1o and  Myriophglinm
spicvitum L. The survey, which was under-
tnken over the period from 61 to 1970,
has been sponsored by the Arclic Institute
of North America under contraciual ar-
rangemenls with the Office of Naval Be-

search, Washington, DG, and by the
Naval Arctic Research Laboratory, Bar-
row, Alaska.

The localities for the three species are
Table 1 and 1—3, Al
physico-chemical datla from the varions
sampling oceasions are given. They may
be of use u possible Toture analysis of
the ecological topical
plants at their northern border of oceur-

seen In

Figs.

demands  of  the

Mortherly localities for three aguatic plants,
and Myrviophyllum spicatum L. ol

frizufea L.,
have been found north of their known distribution range
on several localilies in nortbern Alaska angd northwestern Canada.
counted for geosgraphically and ecologically.
a more syslemalic search lor agqualie planis in arctic areas

By Charlotte Holmguist

Department of Evertebrale Zoology,
Museunm of Nalwral History,
104 05 Stockholm 3, Sweden

Lemna irisulea
Noliser
Cerclophigllum  demersam L., and
The new records
gorested lJ|'|l mare records

It is sug

rence, [t must be remembered, though,
that the records given represent only
single samples. They are not absolute,

a lair idea about the condi-
tions of the lake at a Not
least the lemperatures are correlative to
date and weather, as shown by the re-
cords for Carihou Lake, 5, Crossley Lake
and the lake at about 687N 139°W sam-
pled in August 1969, There had been
heavy snowlalls on the davs immediately
preceding  the wvisit to these Iakes, A
serufiny of Table 1 alse tells that the ah-
sence of o record from o sampling ocea-
sion is nol invariably evidence of non-
exislence of a lopical species in the topical
localitv. Bostly only one or two dredge
hauls were made during each visit to a
lake. For instance, the first visit to Lake
Narvakrak in the Noatak River valley in
1964 vielded only Lemnpa trisudfeo of the
three topical species, the second in 1963
alse Myriophyllem, and finally the thivd
in 1970 gave Cernlophyliem as well

but thev give
certain dake,

In manuals, all three species arve said

Bot. Notiser, wal. 124, 1071



336
shallow gquiet water. This
statement fits the present records well,
It any tendency can be read from Table 1,
it is that Myriophgifum seems o be met
with in deeper lnkes than are Lemna and
Ceretophylinm, though not exclusively so.
Myriophyglum was also taken in some
more northerly lakes than were the other
two (Figs, 1—3). Cerafophyliom has not
vel been  found the Brooks
Range, viz. on the northern exposures of
the Arctic Slope of Alaska. The latter fact
is not significant, thoogh, since 5. Cross-
where
Cerctophgllom was taken in abundance,
i not sheltered o the north by o moun-
tain range either.

HuLTix, in his Atlas of Vascular Plants
in NW Ewrope (1930], veferved the three
topieal species o "Boreal- virt’ull:pul:u'
plants lacking large gaps in their area’
The meaning of the word boreal is just
northerly but has been used largely and
often quite loosely to indicate a Kind of
climatie distribution, viz. cold-lemperale
climate. The word was used, among oth-
ers, in denoting a period of the postglacial
time in Seandinavia having a summer-dry
marilime climate (of. MaoNusson, GRrax-
LUND & LUNDQVIST 1949). In phyto- and
songeographical sense it is used for north-
erly the tree-line, 1t will
not be denied that the three agquatic plants
now  [onnd 1n northerly  localities
in the main have what is called a horeal
dlistrilrutivm, the local
climatic conditions which  these plants
encounler in this northern exlled
arctic and subarctic.

Naturally, the climate and length of the
vegetation period are of importance
the oecurrence of the various species, huol
the winter condilions are of equal im-
portance for their survival, The lakes in
Table 1 are all, except the last one, within
the area of continuous permafrost. This
does not mean, though, that all lakes of
such an area are underlaid by permafrost.
It has been staled that o body of waler
deeper than the maximum thickness of

o occur in

north  of

ley Lake of northwestern Canada,

areas soulh of

mre

(0 more interest are

ared,

{or
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the developing ice has an unfrozen zone
heneath to o depth in corvelation to the
depth of the lake and the amount of un-
froeen waler (BrEweEr 18938, LACHEN
prvcH, Brewenr, Gueese & MansaaLn
19621 . Lakes deeper than aboul 2 m do
not froeze to the bottom on the Arclie
Slope of Alaska. Location and exposure
of a lake influence the thickness of the
ice cover. As to the present survey, it is
doubtful that Aniralik Lake will freeze
solid in the winter. Depths much greater
than the one noted are unlikely, since
maoose were seen grazing almost as far as
the middle of the lake. The two lakes al
U'miat may he at the hounds of freezing
solidl.

Most probably nothing is known about
the frost-hardiness and the minimum tem-
peratures endured by the three to
species, amnd vet these factors are of gr 1“11
importance [or the survival of  species
reaching thos far north. [t was noled for
Anirnlik Lake that a large amount of the
Lemna and Potemogeton found on the
sampling date (July 27) looked dead amd
at the beginning of decay. The date of
breaking up of the jee thal year (1970)

is mot known for this area, but on the
Aretic Slope it did not occur until the
first half of Julv, At least Lemno and

Ceratophpllum are not supposed o over-
the aren, as do more hardy
Even in milder countries, such as
Sweden, flowers are rare things, Lemnir
Coratophylnm
develops special winter buds with rather

winlber in
sepls.
vl

overwinters as such,

tough, tight leaves. These buds sink to
the hottom for the winter period. Wg-
riophpitnm was never found  flowering

in the aren either, and also here propaga-
tion may  proceed through shoots, Wy-
rinphygtium taken on September 18, 1970,
in Niglaktak Lake andd o lake further east

also showed winter buds  with  lightler
leaves than other buods.
The summer climale of the lakes in

Table | may be quite warm ot times, and
the shallew water is apt to up
fairly quickly. For instance, the shallow

WL
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1

IETE

1

=

e

| g

[ age

Jime

HULTEN  (1968].

frionm

Cireles = recornds

Lemna triswden, Dols = records of the present survey.

Fig. 1.

g

Baol. Motiser, val

447

. 124, 1971



HOLMQUIST

1

HARLOTTI

Cl

dd8

"MoFlT Mo
eage Fupddew gy go

g0 -2 10 (9961} RAlIAL] PUB AR LZOL NoFD 3 1R (RERT] DIvED ¥ AVHSVEA] A paplodal dsag sey m.._E.n___F. gy
1SEE] {8001 NOSNHOP P SNHHIT] UMM paoeosd=ssol]) ‘1 Hi] 295 CSA[RAN U S|00] URESIUII [ E:.:___E__?_ztﬁ.”.. .m .m._ﬂ

Fot. Notlser, vol, 124, 197



NORTHERLY LOCALITIES FOR AQUATIC PLANTS 339

Fig, 3. Myriophgiiem spicafum. For legemds see Fig. 1.
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Aniralik Lake showed o surface tempern-
ture of 20°C on July 27, 1970; next in
the Tahle is o lake close to the Sagn-
vanirklok River with 17.5°C on July 17,
1968, amd there is a lake in the lower
Noatak River valley with 1470 on Augusl
2 1964, and 15°C as Ilate as August 21,
1968, All the lakes of Table 1 lie n good
way from the econst, and the summer in
the inland of northern Alaska may  be
quite sunny and warm. The vegetation
period may be short, though, viz. about
three months, and the winters eather cold,
Still it is hard to find any reasons why
for instance Ceratophglinm could not live
north of the Brooks Range in lakes of
2—3 m depth, as well as in Aniralik Lake
and Lake Narvakrak on the southern
slope of the Range, or in 5, Crossley Lake
some way easl of the Mackenzie River
Delta. It may be added that 5. Crossley
amd Narvakrak Lakes are situsated at the
northern limit of trees, Aniralik Lake
north of it. The reason why no other
records of the three plants are available
throughout my survey of about one hun-
dred lakes of the area may be that gener-
ally deeper lnkes were sought, as well as
the deeper parts of every lake, and plants
were not the main object of my survey.

In 1958, TERASMAE & Crarc reporbed
on fossil Cermtopluplom from an area
east of Greal Slave Lake in Canada, viz
at B4°19°N 102°41"W, Because the north-
eromost  record at that time in North
America  obviously was from  59°14°N
TT73W, they drew some conclusions on
o warmer climale in the Great Slave Lake
area al the time of deposition, viz, 5000—
B vemrs BLP. They also stated that the
topical area at that time had forests, It
could well be that the actual area
warmer than it is todav. However, Hor-
TEN in his Flora of Alaska and Neigh-
boring Territories (1968 p. 4510 marked
a recent locality on the northern side of
Great Slave Loke as well as at the Telon

Wils
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River, amnd the recent finding of Cerato-
phygtinm in 5. Crossley Lake at G833 N
also shows that the climate of the Greal
Slave Lake aren of lodav could not be
blamed for the scanty records here. With
the experience of six summers’ field work
on the lakes in northern Alaska and north-
western Canada, T would rather say that
shortage of investigations is the reason
HrLTtex's distribution maps of the three
topical species (1908 pp. 282, 451, 684
are also based on oceasional records from
Inkes rather than o svstematical survey,
quite naturally, since such a survey would
make a lask of ils own, not too casy to
perform in a country without roads and
without a boat on every lake, A few locali-
ties of the present survey are included in
HULTEX's maps and the rest were later
passed on e him as well for use in other
contexts. Onee a more syvstematie search
for agquatic plants in aretic areas is per-
formed, | think the picture of their distri-
bution will change, just as it has done Tor
some invertebrate animals,
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The evolulionary trends in morphology and chemistry of Pormelic subgenus
Xanthoparmelia are discussed. Africa has a higher proportion of biogenetically
“primitive” acids (hypoprotocetracie, protocelraric acids) and greater morphological
diversily than are present in the North American and Australian populations.
Twelve new species from South Africa are deseribed; ', elmborndi, P, atropentealis,
F.odindete, Poodicheomertion, P encrustans, P, frondosa, P helerodocs, £ hypo-
rhyglida, P leconorice. P. neacongensis, P quindarie, and P subdomokasii.

INTRODUCTION

Parmelicc subgenns Xanthoparmelio is
especially well represented in Africa with
about M species, ot least 30 of them ende-
mic o South Alrica. This compares with
29 species for all of North Ameriea and
1M oin the world level, While | have heen
able to examine all type specimens in
XNanthoparmelia and study the very exten-
sive colleetions mude by Avsmpory, HOeG,
amd others, it is still too early o make o
clefinitive tre: ik of the African species.
Further collecting and ideally field stodies
must be made. This preliminary  report
presents some generalizations on the taxo-
nomy and evolution of the subgenus and
descriptions of 12 new species.

I wish to give special thanks o Dr. Ove
Avsrons, whose large collections have pro-
vidled @ sound base for the lichen flora of
South Africa. Dr. 5 Kvrokawa helped with
early crysial tests of many of the specimens
cited but all of them have now lwen ana-
lysed with thin-layer chromatography [Brink
mann  pre-coated  plates using two  =alvenl
systems: bengene-diocane-acetie seid (90:25:
I and  hexanc-ether-formic  acid  (9:4:1),
spraved with 10%s Has(y and heated for 10
minutes at 11070,

4

Specimens of Xantheparmelia conlain
vellow vsnie acid in the cortex (exeepling
a few “albino™ strains), are usually eol-
lected on rocks in drier areas, and have a
simple  butl  highly  plastic  morphology,
Growlh form in some of the species can
be influenced rather significantly by en-
vironment, and since the group as o whole
inhabits pioneer, desert, and even alpine
habitots, v induced
phological modifications can be trouhle-
some indeed for the taxonomist. Given the
problems of  unstable morphology amd
dearth of such taxonomically useful char-
aclers as cilin and rhizine variation, one
cannot blame lichenologists for exploring
the possible application of chemistry o
the systematics of Xanthopormelio. Chem-

1,"I'l'|'il"|i!l nmen manr-

istry is o distinelive, easily identifiable
character, particularly mow that we have
thin-laver chromatography, While slavish
relignee on chemistry may lead to a rather
uninspired Kind of one-character taxon-
omy, one can achieve a more comprehen-
sive nnderstanding of the biology and evo-

lution of lichens by using chemistry in
combinalion with other traits than would

Bot. Nodiser, vol. 124, 1071
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ever bhe possible by using only external
morphology without chemical tests,

There are three major areas, South
Afriea, Australia, and North America, with
1 high concentration of species which
secm to have evolved more or less inde-
pendently in chemistry and morphology.
Both South America and Asin have fewer
species and mueh less diversity for rea-
sons not at once obvieus., Lowland trop-
ical arcas are practically devoid of Xeotheo-
parmelia species, while the Arctic has a
unicque assemblage of species, P, centri-
fuga (L.] ACH., P. incurira (PERS.) ACH.,
P.oseparata TH. Fr., and . subeentrifuga
Oxxer, all of
acid and are geographically remote from
the rest of the suhgenuos.

which contain alectoronic

MORPHOLOGICAL EVOLUTION

The main lines of morphological evolu-
tion are in odnation and configuration
of the lobes, ranging from subcrustose Lo

umbilicate in adoation and from  con-

spersond (short, rotund lobes; of, Fig. 1 1))
to stenophylloid (long, narrow lobes: ef,
Fig. 3 A} in lobation. For example, a large
series of species in Alfrica are remarkable

in having very close to nearly suberustose
adnation: P. edfieerens Ny, P. consper-
sitla NyL., P, encristons HAaLE (Fig, 2 A),
P, domaokosii GyvEL., and P. worcesteri
Stemn. & Lant. More distinetly foliose bui
still very closely appressed are P. congen-
gix STEIN amd F. neocongensis HALE (Fig.
2 1. OF these species only P congensis
occurs oulside of Africa. At the other
extreme we find P, holtentotta (ACH.) AcH.
an umbilicate endemic that may even he re-
garded as a separate genus, and closely
related P, frondosae Have (Fig. 2 B).
Meither the Australinn or American  po-
pulations have such extremes in develop-
ment. Australin, however, does share with
Africa the rapid evolution of narrow or
stringy -lobed subereel species with a black
lower surface and without or with very
sparse thizines. In Afriea we have as ex-
amples of this P. benopszgena GYEL., P.
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congtrictans NyL., P. ermdicata (NYL.)
GYEL.,, P. hypolein Ny, P, hygpoproto-
cetrarica Kunok., P, lananarivensis Gye
and 2 znberadicate nEs A In Australia
there are P cheelii GvEL., P. dichotaure
MO, AmG., and P, furcalo MULL, ARG,
Nosuch types are known in North Ame-
rica, where instend there is n trend toward
“vagans” type Inhation with suberect un-
altached  convoluted lobes and o pale
lower surface, as in P, chilorechrea TUCK.,
P. wyomingica (GYEL) Have (basionym:
P, digitilata var, ipgomingica GyEL., Ann,
Myeol. 36: 277, 1938), and P. pagons NiL.
lamd in the steppes of Russia the class-
ical P, camvtschadalis (Acn.) Acn.], Con-
voluted  growth Afric 1P,
amphiranthoides STEIXN. & £adL.) and in
Australin (P, australicnsis CroME., P con-
voelutan KREMPLH., and P, suldistorto
Kurrok.) are by comparison much

forms  in

rarer.

Another unusnal morphological develop-
ment in the African population is strong
maculation or white spolting in the cortex,
seen most clearly in the Po hottentotto
group [ef. Fig. 2 ) but in more normally
folinse P, hgpofein Ny, Po hgpoprotie-
cefraricd KUROK., and P, comtarbata var,
crormata ZAaHL, This trait is lacking in
Morth America and oceurs in only one
Australion species, . notatan KUnog. {KURO-
Kawa et al. 1971), These maculae
correlated with disruptions in the algal
layer, the color contrast between algae-
filled areas and algae-free areas account
ing for the white-spotted effect. The Tull
significance of maculation is not vel clear,
whether for example it has any physio-
logienl function, but it seems to be a con-
sistent. laxonomically wvaluable characler
in Parmelio.

CHEMICAL EVOLUTION

The comparative biogenesis of lichen
acids is o new but slowly developing field.
Unfortunately the poor growth of lichen
Tungi in eulture has hampered progress
here, but much indirect evidence hased
on comparative biochemistry and  taxo-
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nomic information, is already ot hand
(CrLpersoy & CULRERsoN 1970), €, Cur-
rERsON (1968, for example, postulates
that depsidones are nol necessarily derived
from depsides. This is corroborated in
part by data which show that “primitive”
lichen genern and families produce mostly
beta-orcinel  depsidones THoe
“advanced” groups in the same genus or
family often prodoce more depsides and
fewer depsidones (see HaLe 1G], As a
matter of fact, the preponderanee of P+
depsidones  in Xenthopormelio  and  its
simple morphology hoth mark the group
as the least sdvanced subgenus in Paor-
melin.

The Afrviean population of Xeanthoper-
melin is unusual in two respects. For one,
it has three species that are C+ red, P
warcesteri STEIN, & Zanl, P, lecanorico
Halg, both with lecanorie acid, and P
heterodors HaLke with olivelorie aeid, in-
dicaling evelution of a small group ol
species om a higher plane than P+ red
species. Secondly, hypoprotocetraric acid,
a P— depsidone closely related Lo and
apparently  hiogenetically  less advanced
than protocetraric acid, is widespread. Tt
occurs in six species: P, domokosii GygL,

whereas

P.oencrustans HaLe, P, hgpoprotocetrarica
kunok., P, neocongensis HaLg, . subhdo.
makosii HALE, and P. weberi HaLk. Two
protocetraric acid-containing counterparts
are  konown: P hypoprotecelrarice—P.
fypolein, and P subdomolosii—P,  di-
clromalica, Protocetraric acid also occurs
in P schenckiona MOLL, Arc. and P
austroafricana STIRT.

Ameriean species are gencrally eharae-
terized by populations with the stietic acid
comlex (sticlic, constictic, and morstictic
acids) or salazinic acid, Protocetraric acid
is unknown in North Ameriea and hypo
protocetraric acid is known only in the
rather vare FP. weberi HALg, Lecanoric
acid occurs in the rare P lecanorico HaLE,
South Afriea. Of
considerable significance, however, is the
production of psoromic acid in al leasl
two species, P, horokaeae HALE and P

which also oecurs in

A IN SOUTH AFRICA 345
paoromifera Kugog, If hypoprotocetraric
acid is correctly assumed to be biogeneli-
eally “primitive.” then psoromie acid must
rank as biogenelically advanced among
the P+ depsidones,

Australia stands alone as the center of
distribution for species containing norlo-
baridone, a P—, KC+ red substance that

probably ranks much higher hiogenetie-
ally than any of the P4 depsidones. Tt
occurs  in the widespread £, scabrosa

Tayr. (ranging northward to Japan and
with sporadie oceurrence even in South
Africal and in P, austrolrensis CroMi,, P
iichatonm MULL, Anc, P filarszhgona
GYEL., P. forcata MULL. ARG, P. meta-
nworpifiose GYEL, [P subdisfortn KuRok.,
and P thamnieides Kunok., all Australian
endemies (KupoRawa 1969). An acid re-
Iated to hypoprotocetrarvic  acid, 4—0.
methyihypoprotocelraric  acid, has  been
diseovermd in one Australian species, P
aetata Kurok., (Kurokawa et al, 1971],
but both hypoprotocetraric and protoce-
trarvic acid appear to be lacking on this
conlinent,

The  chemical
broadly and tents

evidence, interpreted
ively, would place the
South Afviean population lowest on the
evolutionary  seale and therefore eclosest
to the ancestral stock of Xeaathoparmelio.
Western North America would seem some-
what more divergent because of the pre-
senee of psoromic acid, while a very small
gene pool for hypoprotocetrarvie amd le-
caneric acids has persisted. Australia has
been isolated the longest time beeanse of
the high concentration of species wilh
morlobaridone. In morphological diversity
and specintion Africa ranks first by a wide
margin, followed by Awstralia and North
America,

NEW SPECIES
Parmelia almbornil Tare, spo nov.

Thallus laxe adnalus, saxicola, 6—9 em
latus, ms versus flavieans, centro
obscuraseens, lobis linearibus,  elongatis,

Bot. Notiser, val. 1284, 1571
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divaricatis, ciren 1 mm latis, dichotome
furcalis, tenue nigromarginalis, superne
nitidus,  emaculatus,  isidiis  sorediisgque

destitutus, cortex superior 12—14u crassus,
stratum  gonidiale 20—3235p crassum, me-
dulla alba, 150-——180p erassn, cortex
ferior  10up  erassus,  subtus  castaneus,
sparse rhizinosus, rhizinis 1—2 mm lon-
gis, allenuatis, castaneis. Apothecia ignota.
Corlex K—, P—, medulla K—, P4 intensg
ribro-aurantiaca, USIICLIm,
dum fumaroprotocetraricum continens,

HOLOTYPE: Near Upper CGCableway
station, on rocks, 3000 [, Table Moun-
tain, Distr. Cape, Cape Provinee, South
Africa, (. ALMBORN 1728, 4 August 1953
(LD); isotypes in TS, US). — Fig. 1 A.

Parmelia ofmbornit is one of the more
distinctive Table
though it was only first collected by Avsi-
roRy in 1953, The chemistry is rather
unusual since other similarly narrow-
lobed species, such as 2 eradicata (NyL.)
GVEL, usually cont 51
related  depsidones. These speecies, too,
differ in having a black lower surface
nearly devoid of rhizines and do not form
the firm flattened pulvinate mats so ehar-
acleristic of P, almbaornic.

in-

acidum

Mountain endemics al-

1w "
azinic acid or

] AMENS EXAMINED: Distr, Cape, near
Upper Cableway Stalion, ALMBORN 1725
Table Mountain, Korver (LI, DroiELiuvs

SA-206, 5A-319 (DEG).

Parmelia atroventealis AL, sp. nov,

Thallus adnatus, terricoln vel humicola,
subpulvinalus, 2
vicans, lobis angustis, inearibus, 1—2 mm
latis, congestis, imbricatis, valde nigro-
murginatis, superne planus, nitidus, ema-
culatus, sorediis isidiisque destitulus, cor-
tex superior 8—12u crassus, siralum goni-
diale 20—4u crassum, conlinuum. me-
dulla alla, 75—1200 crassa, cortex in-
ferior 12 crassus, sublus niger, sparsis-
sime rhizginosus, rhizinis crassis, simplici-

4 em latus, viridi-fla-

MASON E. HALE. JR

bus. Apothecia ignota. Corlex K—, me-
dulla K— P—, L—, KC—, acidum alipha-
ticum ignotum  (acidum  protolichesteri-
cum?| et acidum wsnicum continens,

HOLOTYPE: Black Mt., 10,000 ft.,
Distr. Qachas Nek, Basutoland, L. Kor-
LER, 6 Feb. 1963 (LD; isolype in US).

Fig. 1 B.

The strong black margins of the lobes
suggest an exposed alpine habitat for this
species, It is unlike other African
species in lobe configuration. In chemistry
it is similar to P. subdecipiens Vain, a
lowland species with a pale lower surface,
The tvpe specimen represents the only
collection =0 far,

any

Parmelia diadeta HaLe, sp. nov.

Thallus arcte adnatus, saxicola, usgque
ad & cm latus, obscure flavicans, lobis
linearibus, confluentibus, 1.0—1.5 mm
latis, superne nitidus, aclate  rimosus,
emaculatus,  isidiatus,  isidiis  evlindrieis,
simplicibus, cortex superior 6—=8p crassus,
stratum gonidiale 10—15p crassum, me-
dulla alba, B00—80u crassa, corlex inferior
G—Hin erassus, sublus niger, modice rhizi-
mosus, rhizinis nigris, simplicibus. Apo-
thecin (holotvpus  sterilis), adnata,
cireca 1 mm diametro, sporis 4—5 X
i—in, Cortex K—, P—, medulla K4+ ru-
hescens, P+ intense aurantinea, acidum
salazinicum et acidum usnicum continens.

HOLOTYPE: On boulders near road,
2 miles NE of Polsdam, Distr. East Lon-
don, Cape Provinee, South Africa, O, ALm
rORN 10683, 24 Nov. 1953 (LI} isolype
in US).

Superficially P, digdetn (Fig, 1 C) seems
to be close o P congensis Steix but the
lobes are larger and nol so lightly adnate.
Chemieally these species are distinet, P
congensis produeing  stictic acid  along
with constictic and norstictic acids, On
the other hand, P, digdeta is much smaller

I

Fig. 1. Photographs of tvpical specimens. —
B: P. atroventralis Hartk (holotype). C:

P. dichroamatice HaLe (hololvpe)

Bot. Netiser, vol, 124, 1971

Az Parmelin elmbornii Have (holotype), —

dimeleta HAlE (ALMBORN Bi44). I

Enlargement abowl 1.5 .,
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than . Man, & G, a wide-
spread species with similar chemistry hut
with thicker almost subglobose isidia. P
disleta is rather common in Africa Trom
Uganda 1o the Cape growing in fairly
sheltered habitats.
nonisidiate counterpart.

Hinetine

There is no obvions

SPECIMENS EXAMINED: Ugamnda, Diste
Karamojga, southern slopes of ML Morole.
swinscow U35 (US). South Afric
Transvaal, IMstr. Heidelberg, Verceniging,
Hiike, 4 Jam. 1930 'TRH) . — Natal, Diste. Lions
River, Boschfontein Foresl, ALveoRs  B6dd
1Ly Diste. Tmpendble. Upper Umkomans,
Hitgs, 6 Oct. 192 (TRH) : Diste, Pietermaritz
burg, Natal Table Mounlain, ALMBORN Eidd
ILD: Dhistr. Mbunzini, Thlobenyama  Hill,
HiEG, 11 Sepl. 1929 (THH), — Cape Provinee:
Diste. Oudlshoori, 5 miles N of Cango C
Arvmonry H301 (L1,

Parmelia dichromatiea HavLe, sp. onov.

Thallus saxicola, 4—8 cm
latus, flaveseenti-viridis, lobis subirregu-
laribus, conliguis, 2—5 mm latis, aetate
rugosis vel late plicatis, superne opacus,
cmaculatus, isidiis sorediisgue destilutus,
pyenidiis numerosis, eortex superior 12—
i erassus, stealum gonidiale 30—40p
crassum, medulla alba et prascipue cirea
pyenidia - intense  purpures,  120—150u
Crossi, inferior 12—135u  crassus,
sulbllus pallide eastanens, modice rhizino-
sus, rhizinis simplicibus, pallidis. Apothe-
cia numerosa, adnata, 35 mm digmetro,
sporis  octonis, 53 T—8u, microconidiis
13 5—7p. Cortex K—, P—, medulla alba
h-— P+ asurantinea, meduolla  pigmen-
tacea K+ purpurascens, acidum  proto-
cetraricnm, acidum usnicum el materiam
pigmentacenm ignolam conltinens,

HOLOTYPE: Mt Thabanchu, 5500
Foog I, Orange Free State, South Afrvica,
0. A. HoEeG, 12 August 1929 [TRH; iso-
tvpe in LDj. — Fig. 1 D.

adnatus,

corbex

The most conspicuous feature of this
conspersoid lichen is the development of
spots of g deep wine red anthragquinone
in the medulla, mostly near
least  wo  pigments are  involved bl
neither has been identified yvet, No ollwer

Buol. Notiser, vol, 124, 1971
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Pormelin has this trait, although similar
pigments are found throoghout the me.
dulla in P endomiltoides Ny, and P
miolacea RUROK, This thick rugose thallus
with a pale brown lower surface hrings
to mind P. subdomokosii Harte, which is
P— (hypoprotocetraric acid) and has no
pigment, These two species are obviously
closely  related, bat P. dichromoelica is
quite rare in the Gape region where P,
sibdomaokosi 15 common. Both are com:-
mon i Basubolamd,

SPECIMENS EXAMINED: South Afric
Basutoland, Masite Min., Hewrrr, 19293
summil of Masite Min., Hewrer, 1092010
(TR}, Dhistr, Leribe, Oxbow Valley, KOFLER
3-11-2022a, (LD}; Diste. Maseru, Blue Moun.
fain Pass, Maluti Range,k 2000 m, ROFLER,
2 June 1963 (LD, US): Diste. Qachas Nek, 6
miles from Hamat-seliso, Korremr, 13 Now.
1963 (LD} : Mokhotlong, KorLER, 7 Fel. 1908
| LIb; Orange Free State, Fauresmith,
HENRICI, 1939 (IPRE), — Cape Province,
Distr. Middleburg, Rosmead, Hoec, 3 Dee
1929 (TRH).

Parmelia enerustans HaLe, sp. now.

Thallus arcle adpressus, centrum versus
fere suberustosus, saxicola, 3—6 cm latus,
viridi-Maveseens,  lobis  subirregnlaribus,
brevibus, cirea 1 mm latis, planis vel mox
convexis, congestis, superne nitidus, emi-
culatus, isidiis sorediisque destitulus, cor-
tex  superior fragilis, 10—12p
strotum  gomidiale 205 90p altom, medull
circa Bip crassa, cortex inferior 10—12p,

Crissils,

sul
rhizinis simplicibus, Apothecia numerosa,

us pallide castanens, modice rhizinosus,

adnata, sporis octonis, 680 pyenidin
numerosa, microconidiis 1. Gortex
Kk—, P medulla alba h—, G+, KG+

pallide anrantio-flavescens, acidum hypo-
protocetraricum ef materiam ignolam con-
finens,

HOLOTYPE: On rocks, between O'okiep
amd Springhok, Distr. Namagualand, Cape
Provinee, South Africa, O, AvsmpoRxy 4702
15 Sept. 1953 (LD: isolvpe in US). — Fig
2 A

Parmelio encrustans is very closely re-
lated o P, demokoesii GyEL. in chemistry
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and  external morphology but differs in
having a1 consistently pale lower surface.
The two species have never been collected
together in the same locality, though both
are rather common in Cape Provinee.
SPECIMENS EXAMINED: Cape Provinee:
Distr, Clanwilliam, Pakhuwis Pass, ALMBORN
4530 (LD, US); Distr. Montage, Langeberg
Mouniaing, Maas GEESTERANUS 6726 (L):
Iistr. Namagqualand, Dbetween Fokiep  and
Springbok, Avsvmors 4787 (LDj;  Distr
Laingsburg, 18 km 5 of Laingshurg, ALMBORN
3773 LD, US); Diste. Cape, near Kloof Nek,

Table Mountain, DEGELIvs S5A-122 (DEG).
Parmelia frondosa Hare, sp. nov,
Thallus suberectus, saxicols, >—8 cm

Intus, rigidus, coriacens, flavescenti-viri-
dis, labis subirregularibus, elongoatis, 3—3
1mm superne  nitidus, valde albo-
maculatus, apicem  versus  pyenidiis nuo-
merosis, isidiis sorediisque destitutus, cor-
tex superior 11—I14p  crassus, stratum
gonidiale 25675 crassum, interraplom,
medully alba, circa 2530p crassa, cortex
inferior 10—11p crassus, sublus casl
apicem versus modice rhiz

latis,

LS,

e
sus, rhizi

erassis, simplicibus vel sparse dichotome
divisis, basin versus nudoas, cartilagineus.
Apothecia numerosa,  adnata, 3-—5  mim
dinmetro, spovis 34 X T—8p;  pyenidia
tumerosa, microconidiis 1 6—Tp, Corlex
h—, P—, medulla alba K + flavescens, P+
aurantiaca, acidaom sticticom et acidum
LANICum eonlinens.

HOLOTYPE: On rocks al ecdge ol
stream. Upper Wilels Kloof, Distr. Ceres,
Cape Provinee, South Africa, EsTERHUY-
sEN 21848, 8 October 1953 (BOLL; isobypes
in LI, U8}, Fig. 2 B.

This remarkable lichen is related to
P hottemiofta (ACH.) ACH.. the well known
Cape endemic. I, hoftentofta, itself a rather
varinble species, differs in these respects:
rhizines very dense, black., and usoally
simple, projecting ont almaost as cilia in
a blaek fringe around lohe marging, apo-

thecin ciliate; and chemical constituent
norstictic acid. Both species have lough
leathery  thalli and  conspienons while

maculae in the cortex., The MacOwax

44

specimen seen is lentatively identified as
P frondosa; the chemistry agrees  but
rhizines are almost completely lacking.

SPECIMEN EXAMENED: Cape Province.
Iistr. Cape, MacOwan, Herh, Musei Ausiro
Africani 468972 (5AM).

Parmelia heterodoxa Have, sp, nov,

Thallus
cularis, 1.0

orhi-
viridi-fla

adnatus, saxicola,
1.5 em dismetro,

nrele

viecans, lobis linearibus, angustis, cirea 0.5
mm latis, contiguis, superne planus, ema-
culatus, isidiis sorediisque destitutus, cor-
lex  superior  10—I12p  crassus,  slralum
gonidiale 10—15u crassum, medulla alba,
40—a0p  alts, cortex  inferior 10—12y
crassus, subtus niger, sparse rhizinosus,

rhizinis  nigris, simplicibus,  Apothecia
ignola. Cortex h—, P—, medulla h—, P—,

C+, KC 4+ rubescens, acidum olivelorieum
{71 et acidum vsnicom continens,

HOLOTYPE: On rocks, Natal Table
Mounlain, str. Pielermaritzburg, Soulh
Alrien, O, Arapory 8505, 30 October 1953
(LD; isotyvpe in US). — Fig. 2 (.

This species, known only from the type
collection, is unusual in chemistry and the
small size. Only one other G4 acid is
known in XNeanthoparmelic, lecanorie aeid.
(livetoric acid. tentatively  identified on
TLC plates, is  probably  hiogenetically
unrelated 1o lecanorie acid, and for this
reason P

heterodora may  represent o
separate line in the chemical evolution o
Lthe subgenus, perhaps comparable to
nerlobarvidones  or  alectoronic  acid, Al
though the thallus is very small, the lobes
are diserete and can be freed from  the
sandstone substrate with a needle, Other
species with Iohes less than 1 mm wide,
such as P. cengensis STEIN and P, con-
spersulee NYL., are very lightly appressed
and eannot he removed intact From the
substrate.

Parmelia hyporhylida Have, sp. nov,
Thallus  adnatus  vel  subadscendens,

saxieola, 5—8 em lalus, viridi-flavescens,

lobis linearibus, divaricatis, 2—4 mm la-

Eot, Notizer, val. 124, 1071
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PARMELIA SUBGENUS XANTHOPARMELIA 1IN SOUTH AFRICA

tis, isidiis sorediisque destitutus, superne
I}]H_|'|I_|‘|._ E]['I.HI;'".\., l."l'l'”“"ll]ﬂfll.‘.., l_"l!'l'l'h':x 'ill'][f'-
rior 25p crassus, stratum gonidiale 20—
A0p erassum, medulln alba, 130—1500
alta, cortex inferior 20281 crassus,
subtus niger vel cenlrum versus castaneus,
valde rugosus, rhizinis nullis vel sparse
evolutis, simplicibus, Apothecia  cupuli-
formia, usque ad 8§ mm diametro, sporis
14— 7 f—8p. Cortex K P, medulla
K + P+  intense aurantiaca,
acidum salazinicom el acidum usnicum et
rarius “chalvbeizans unknown” continens.

HOLOTYPE: On rocks N of Clanwil
liam, Distr. Clanwilliam, Cape Province,
South Africa, L. KorLer, 15 Sept 1963
(LI); isotype in US). — Fig. 3 A,

This remarkable species is characterized
by the suberecl habit and a black nearly
surface. A habitat
photograph  with MATTICE no. 7 shows
thee species  with  ascending  lobe  tips
covering large boulders in open  semi-
desert areas. Iis growth lform is somewhat
similar to P fegpolein NvL., another desert
lichen which differs in having protocet.
raric acid, a smooth lower surface, and
heavy  maculation in the upper cortex.
The chemistry of £, hyporhgtida is not
ol

rl]hi!k(!l"ll.‘i,

bare rugose lower

stant. Salacinic acid 15 the diagnostie
component but the “chalybeizans™
known may or not be present. This un-
known ovcurs in P, chalybeizons (5 X
& Zanenk} GYvEL., an unrelated specics;
it a streak above and covering
sitlacinic on TLC plates. It is whitish
fluoreseent on the plates under UV light,

SPECIMENS EXAMINED: Cape Province:

-

[tirms

[bistr. van Rhynsdorp, KorFLer, 1963 (e fr.
(L Ddistr,  Namagualand,  Bitterfonlein
area, Korrem, 15 Sepl. 1963 (L1Y); Komas-

chochland-Pad, 100 Meilen

Marrick 7 (M, US).

landeinwiirts,

Farmelia lecanoriea [HALE, sp. now.
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bus, congestis, superne planus vel rugosus,
emaculatus, isidiis sorediisque destitutus,
enrtex M,llu'-r'tur !-I—Eﬂlu crassus, stratum
gonidiale 25—45p erassum, medulla cirea
1200 crassa, cortex inferior 10-—I12u cras-
sublus  niger, modice  rhizinesus,
rhizinis simplicibus, nigris. Apothecia ad-
nata, 2—3 mm diametro, sporis octonis,

515,

3 % 9——10u, microconidiis 1 X 5—6u. Cor-
tex Kk—, P—, medulla Kk—, P—, €4,
K+ rubescens, acidum lecanoricum el

acidum usnicum continens.

HOLOTYPE: XNortheast of Clanwilliamm.
Pakhuis Pass, Cape Province, South
Africa, (0, Armnsony 4531, 12 Sept. 1953
(LD: isotvpe in US), — Fig. 3 B.

Pormelia leeanorica is distingnished by
the presence of lecanoric acid, a very
rare substance in subgenus Xeon foo porme-
I known previously only in P, worcesteri
STEIN. & ZanLek, a suberustose species.
The conspersoid hahit of P fecanoricn
reminds one of P hgpepsile MOLL ARG,
a rare species in Africa conlaining sticlic
and norstictic acids. The remarkable oe-
currence of the species in western United
States is not entirely unexpected. Two
olher  Alrvican  species  occur in North
America: P osubdecipiens Van, (P, pro-
HaLe

tolichesterinie acid] and P, welverr

(hypoprotecetrarie aeid),

SPECIMENS EXAMINED: Soulth Afrieca:
Caper Provinee: Distr. Clanwillinm, % miles 5
of Clanwillimm. ALyMpoRN B4 (LD United
States: Texas: 15 miles SE of Casa Piedra,
Wire Gap, Presidio Co., HUBRICHT 15912 (F)

Farmelia neocongensis [HALE, sp. nov,

Thallus arete adnatus, saxicola, 1—2

cm latus, viridi-flavescens, lobis sublinea-
rilvus, conliguis, 0.3
o

1.0 mum latis, nig-
L'nrl.l:u'g_:in.'nlih. SUReT ]:I'.Ill.lih, actate trans-
fissus, opacus,  isidiantos,  isidiis
densis, eylindricis, simplicibus, 0.6 mm
diametro, 0.5—1.5 mm altis, corfex supe-

VORI

Thallus adnatus, saxicola, 3—5 em la-  rior 10-—12p erassus, stralum  gonidiale
tus, wiridi-flavieans, lobis subirregulari- 15—20p erassum, medulla alba, $-—120u
Fig., 2, Photographs of hololype specimens. Ar Parmrelia encrastans HALE B: P

frondosa HaLe, — C: P. heterodora TIALE.
about

: P. neocongensis HaLe. Enlargement
1.6 .
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crassa, cortex  inferior 10—12u
subtus niger, modice rhizinosns, rhizinis

CIasslUs,

simplicibus, Apothecian usque ad 1 mm
diamelro, sporis  oclonis, 3—4 X T7T—8u.
Cortex K—, P—, medulla K—, G+, KG+

pallide aurantio-flavescens, acidum hypo-
protocetraricum et mateviam ignolam con-
Lt

HOLOTYPE: On  granite, Zimbabwe,
Rhodesia, O, A, HOEG, 2 Fel, 1930 (LI
isotypes in US, TRH)., — Fig. 2 D,

This species appears o be morpholo.
gically identical with P. congensis STEIN.,
which comntains the stictic acid complex.
The isidin in P, neocongensiz, however,
are generally better developed than in P
Additional  eollections  may
bhring other dif ferences to light. TLEG plates
show hypoprotecetraric acid and associ-
ated unknowns, This species is known
only from the type collection in Rhodesia.

0 l]':l” r'_ﬂ.'ﬁ-x_

PFarmelia gquintaria HHALE, sp. nov.

Thallus adnatus, saxicola, 3—8 cm
latus, viridi-flavescens, lobis  sublineari-
bus, 1—2 mm latis, sulsdivaricatis vel con-
goeshis, superne planus, emacuolatus, isidis

sorcdiisique  destitutos,  corlex superior
10—I14p crassus, stratum gonidiale cirea
e crassum, medulla alba, 90-—1 10w alta,
corlex 10—12p sulbilus
castancus, parte  nigricans, sparse
rhizinosus, rhizinis simplicibus, Apothecia
(hedotypus sterilisi adnata, 1—2 mm dia-
metre, sporis oclonis, 4
tex K—, P
I*4 pallide aurantia, scidum usnicum el
maleriam ignolam conlinens,

HOLOTYPE: On marine rocks, Hotlen-
toks Provinee,
South Africa, O, Avrmpons 950, 23 Julv
1953 (LI isotvpes in TNS, US).
a4 (.

Parmelic gquintaria s morphologically
rather variahle. The holotype has con
gested,  linear, almost  divaricate  lobes,

inferior CrUssS,

jpro

-3 X 7 —9m, Gor-
. medulla alba K+ rubescens,

Huise, Distr. Cape, Cape

- Fig.
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while some of the other specimens have
shorter lobes and a more conspersoid
habit. It would appear to be related lo
P hypopsiln MULL. ARG, but the lower
surface is bare and shiny toward the tips,
becoming sparsely to moderately rhizinate
toward the center. The mosi unusual
character for the species is the chemistry
as seen on TLC plates, five spots, one
usnie acid, the other four brilliant orange
or purplish with H.50,. Mr T. EssLINGER
fin litt.) has foumd the same unknowns
in a specimen of Melanoparmelio from
western North America. None of them
have vet been identified. Pormelio guin-
tariee was collected al least twice on sca-
shore rocks, a habitat it seems best deve-
loped in,

SPECIMENS EXAMINED: Cape Prov.:
Distr. Cope, Hollentots Huise, ALMBORN 63h
{L1Y} : near Caltex Ga rage, l,':tu:llE:lh. “:l.:.'_ AL
RORN 4398 (e, I'r) (LD): near Kloof Nek.
Camps Bay Boad, Atsveois 820 (LD} Banty
Bav, DEGELIUS SA-37 (DEG),

Parmelia subdomokosii [TALE, sp. nov,

Thallus 5—7

adnatus, saxicola, cm
latus, flavescenti-virescens, lobis subirre-
gularibus, contign 2—5 mm lalis, su-
perne planus, nitidus, actate valde rogo-

sus, dsidits sorediisgue  destitulus, cortex
superior 15—18p, & um gonidinle 30—
Adp, meduolla alba, 150—2000, cortex in-
ferior 120 erassas, subtus pallide castanens,
moelice

rhizinosus, rhizinis  simplicibos,
pallidis.  Apothecia numerosa, usque  ad
& mm dinmetro, sporis octonis, 4—35
—Hyu. Cortex K—, P—, medulla alha, K—,
P—, C+, RC+ pallide aurantia, acidum
hypopretocetraricum, acidum usnicum e
maleriam ignolam conlinens.

HOLOTYPE: Small hill exposed to the
sum, 7 miles W of Heidelberg, Distr
Swellendam, Cape Provinee, South Afrviea,
0. A, HOEG, 12 June 1929 [TRH; isotyvpes
in LD, US). — Fig. 3 D.

levanorica HALE, C: P guintaria HaLE.

HEETT

IFig. 3. Pholographs of holotvpe specimens.

B: P

— A: Parmelin hygporhgtide HALE. ;
Enlargement

— I3; P subdanmokosii HALE.
1. X.

Botl, Nobimer, val, 124, 1901
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The distinguishing lcatures of this com-
mon  lichen are the adnate conspersoid
habit and pale lower surface, The chemi-
cal  constituent,  hyvpoprotoeetrarie  acid
and associated unknowns, is unusual and
accounts for the P— reaction, A very simi-
lar species, P, dichromafica HaLg, pro-
duces the biogenetically more advanced
protocetrarie acid (P4 red) in addition to
an anthraquinone pigment, P. encristons
Hare, with identical P— chemistry, is

appressed and has narrow lobes but is
atherwise closely related. 2. snbdomakosii
is apparently widespread in Cape Prov-
ince.

SPECIMENS EXAMINED: Soulh Africa:
Orange Free State, Distr. Thabanchin, M1
Thabanchin, Hérc 12 Aug, 1929 (TRH): 5
miles W oof Ladvbrand, 2000 m, Mass GEES-
TERANUS #6524 (L). Nalal, Botha's Hill,
Hies, 15 Aug. 1929 (TRH). — Basutoland,
Distr. Masceru. near Blue Mountain  Pass,
RorFLer, 2 June 18963 (LI Distr. Quehas
Nek, Black Mounlain, KoFLER, 9 Felb, 1963
I_[.-l]l. —_ ['.:||:|1' Provines, Disle. Clanwilliam,

Bot, Notizer, vol, 124, 1971

MASON E. HALE, IR

N of Clanwillinm, KOFLER 15 Sept, 1962
(LD : Distr. wvan  Bhynsdorp, Koekenaap,
Rorver, 16 Sept, 1963 (LD, Distr,
dorp. Calitzdorp—Kruisrivier, Mass GE
rANUS G703 (L) Div, Namuaqualand, Korier,
18 Sept. 1963 (LD}; Distr. Cape, Camps Bay.
near  Caltex Garage, Arsirory 4396 (LD
Dvistr. Uitenhage, HiEG, 6 July 1929 {TRH);
Distr. Oudishoorn. Cango  Coaves, ARNELL
1449, 1451 (LIN.
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Lithospermum Goulandriorum Rech. f., eine neue,

bemerkenswerte Art der griechischen Flora

ABSTRACT

Recuisaer, K. H. 1971 Lithospermum Goulandriorum Rech.
kenswerte Art der griechischen 1Flora.

Von K. H. Rechinger

Naturhistorisches Museum,
Botanisehe Abteilung,
A-1004 Wien, Osterreich

eine neue, bemer-

Baot. Notiser 124: 355——158.

Lithospermam Gowlondrioram REci. .o distinel new species, is deseribed Trom
Mt. Tymphi in Epirus, N. Greece, The sabdivision of Lithospermam and related

genera is discussed,

Lithospermum  Goulandriorum  Rech, £,
H[h v,

Perenne, saxicolum. Rhizoma plariceps,
verl

niliter verticale, caules et folicrum
rosulas  plures  emittens; collum  paree
atrisquamosaom et eataphyllis  nonnullis

lanceclatis, aculis, herbaceis, 10—15% mm
longis ecomosum. Folin rosularia petiolo
24 em longoe suffulta; laminag
Iala, usque ad 15 em longa, 1.2—2 em
lata, utringque longe aequaliter attenuata,
apice acuta, in sicco membranaces, atri-
viridis, plana; costa mediano subius pan
lum prominens, brunnescens: nervi late.
rales lenuissimi, angulo acuto a costa
mediana  abeuntes, visibiles;
mndumentum utringue subaequale, e pilis
albidis antrorsis hrevibus strigulosis, no-
dule nudo insidentibus consistens. Caunlis
folin basalia non wsogue ad summom daploe
superans, arcuato-ascendens, lolialus, in

Laieeo-

suepe vVix

fea inllorescentinm non ramosus:  Ddi-
mentum e pilis simplicibus quam in foliis
longioribus mollioribus, in parte inferiore
caulis palulis, in superiore %
nodulis non insidentibus consistens., Folia
caulina quam  basalia multoties minora.
inferiora lanceolata, basi atlenuata sessi-
lin, media increscentia, ovato-lanceolata

hasi subsemiamplexicanlie, summa decres

antrorsis

centin  in broctens anguste  lanceolatas
calvees  aequantes  Iranseuntia.  Inflores.
centia  cincinnata, conflerta, post  [lo-
rendum non elongata, Florves breviter pedi-
cellati. Calvx florifer 5—7 mm  longus,
paule  acerescens, in  lacinias
anguste lineari-subulatas sursum  sensim
lomge  attenuatas  divisus;  indumentam
calycis antrorse strigulosum, in margini-
bus lacininrom  quam in densins.
Corolla  rolala  infundibularis 15 mm
longa, 89 mm diametro, in vivo amoene
cvanea (e collectore), in sicce haod mu-
tatn, exios sparse appresse pilosa, tubo in
limhum sensim ampliato, lobis © 5 mm
longis, late rofundatis; corella infra fan-
cem secus nervom medianum coiusque lobi
subplicato-impressa,  impressioni-
acqualibus:  impressio e
32 mm, intus leviler prominens, palles-
nervium  medianum  minutis-
sime papillosa, basi distinctins rotundato-
ta. Antherae omnes aequa altito
dine ¢. 1.5 mm supra bosin (ubi insertac,
filamentis brevissimis vix visibilibos, vix
ultra 1 mm |ongae, .3 mm latae, thecis
apice minute apiculatis. Germen quadri-
suleatum: stylus distinetus, supra stigma
quadrilobum  in  apiculum
ducius. Fruetus

Iruetifer

facie

leviter

bus  ominibus

CENs, sSeCUs

margin

brevem pro-

submaturus cum ‘it}'][l

Bas, Natizer, vol, 124, 1031
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Fig. 1. Lithaspermum Gomlandriornm BEcn, | Holotypus,
b A 2d mm, compresso-ovoidens, laevis Drakolimin, 1900—2000 m, 12V 19649,
simus, laceatus, albido-nilidissimus, erec E. Stamatianou 7244 (hololyvpus W, iso
tus, in stvlum brevem leviler curvatum  bvpus herh, GovLaxnmis).
subabrupte  attenuatus,  latere  internao Nach den Merkmalen der Korolle und
carinatns der Frucht it sich die neue Art der Sek-

Graccia, Epirus: Montes Tymphi, in tion Margarospermiimn REicae, der Gat-
pracruplis cale. ad austro-ovientem lacus  tang  Lithospermupm im weiteren  Sinne

Bol. Motiser, vol. 124, 1371



LITHOSPERMUM GOULANDRIORUM 5P, NOV,

c
o
"I'r}. e B I.I'I'Iu.lxj.lr’rﬂlﬁrrl Gomlvindfiornm BECH.
. -— Ay Keleh. 11 Korelle ausgebreilel,

2 Livnoecinm. I': Klause von innen, —

i
F
{
IZ: Klouse von der Seite.

einordnen. Nach der engeren, von JOHN-
sTox  (1954) inauguriertien Fassung der
Gattung Lithospermnm wiirde diese Sck-
tion xur Gatlung Buglossoides MOEXCH
gehiren, Die Sektion Moargoaroespermum
umfalBt bisher nur vier schre  deutlich
voneinander verschicdene Arlen, ndmlich
Lithospermum  purparea-coceideam 1.
(westliches & siidliches Europa ostwiirts bis
Norvdpersien), L. Zollingeri A, DG, (Cl
Japan, Korveal, L. calabrum TENORE |
italien) vnd L. Gostoni BEXTH. ex DO

(franzdisische Westpyvreniien). Bei allen
deutlich ausgepriigten  Verschicdenheiten
im Einzelnen stimmen diese vier Arten

vegelativ in wesentlichen Ziigen miteinan-
der diberein, Sie treiben nimlich aus einer
kitrzeren  oder  lingeren  horizentalen
Grundachse ausschlieBlich steil aufrechte,
+ Griille

+  dicht mit nach oben hin an

357

zunchmenden  Blittern  besetzte  Bliten-
sprosse,  jedoch keine Blattrosetten, Im
Gegensatz dazu ist Lithospermuom  Gon-
fanelriorum durch eine offenbar vertikale
Grundachse gekennzeichnet, dic grof- und
reichblittrige Blatirosetten und hogig auf-
steigende, mit viel kleineren Blittern be-
setete Blitensprosse entsendet. Die neae
Art entspricht in dieser Hinsicht genau
gewissen, in o Stdosteuropa endemisehen
Arlen der Gattung Afkannn, wie ich sie
auslithrlich beschriehen habe |RECHINGER
1963) uned steht somit vegelativ in schar-
fem Gegensalz zu allen idibrigen Arlen
van Lithospermuim. Auch dkologiseh steht
die neuae Art als Chasmophyt  in der
Gottung  Lithospermnm  offenbar  isoliert,
Ive  grofe, leuchtend blaue, aus einer
weiten  [Réhre allmiéhlich in den  breil
trichterigen Saum  dbergehende  Korolle
mit ihren flach nach innen vorgewalbten,
am unteren Rande ebwas schiirfer bogig
begrentzten  Einstiilpungen,  die
gefiirht und  lings  des
Ikoroll-Lappen fein papillis sind, lassen
sich immerhin als eine Abwandlung des
fur Lithospermum Buglossoides
Sect, Wargaraspermum charakierislischen
korallbanes dewten. Die Aushildung cines
winzigen, sterilen Spitzehens  iiber der
Narbe und die Kurz bespitzten Antheren-
lacher sowie die glatte, glinzende Oher-
(chenbeschaffenheit  der  Frocht  des
Lithospermum Golandriorum fiigen sich
gut in den Bahmen der Sektion Marge-
rospermum. Bei L. purpuareo-cocrualenm,
L. Zollingerl und L. calabrim sl das
Nulichen glatt und oben abgerondet, Nur
i L. Ceeesfonni ist es rugos und geschnd-
belt. Somit ist L, Genlandrioram mit seinen
glatten und gesehniibelten Nifehen, chen
o wie mil den feineren Details der Korolle
und seincr vegelaliven Eigentimlichkei-
ten einzigarlig.

Die Entdeckung dieser prichligen nenen

blasser
Mittelterves der

bz,

Art, die einen  der  bhemerkenswerten
Endemiten der nordgriechischen Flora
darstellt, ist Fran ELLD STAMATIADOU zu

verdank dic in dre hereits

Jahren
mehre als 10,000 Nummern Herbarpflan

Bot. Notizer, vol. 124, 1971
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zen fiir das Botanische Museum Gouland-
ris gesopmmell hat, und der die Entdeck-
ung mehrerer neuer Arlen zo verdanken
ist. Dde neue Art ist den Miazenen der
griechischen Dotanik, Herrn ANGELOS und
Frau Nig1 GovLaxpris gewidmet, Diskus-
sionen mit Herrn Univ, Doz, De, H. RIEDL
verdanke ich Anregungen, Frau Dr. He-
LENE ScHIMAN-CzEIEA die Bliiftenanalvse
und Zeichnung.

Bot, Notiser, vol., 124, 1971
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New Species of Bupleurum from Turkey

ABSTRACT

SNOGERUP, 5,
124: 359—375.

1971. New species ol

By Sven Snogerup

Department of Plant Taxonomy,
University of Lund,

0. Vallgatan 18—20,

5-223 (i1 Lund, Sweden

Bupleurum  rom Turkey, Bat, Noliser

woannual Hupdearam species are described Trom Turkey, viz, B, perndikum

SNOG., B davisii SNo0G., B tarcienm S80G. B orientale 330G, B eginease (WOLFF)
snoG., B lyeaonicum Sxoa, B zeharil Snoa., and B poelyectis Posr ex Sxoc, The
affinities of the new species are briefly commented on,

INTRODUCTION

During the preparation of an account
of the Boplearum
Davis’ Flora of Turkey, it proved neces-
sary lo accepl 8 new species, As it is nod
passible 1o publish new taxa in the Flora,
they are briefly presented here, Comments
an allied species are kept rather short,
hecanse a full revision is plainned for the
near future. In the citation of localities
the grid system and vilayet names are
used according to the svstem introdoced
by Dhavis (1965).

The sectional nomenelature is as vel
insufficiently investigated and some futore
changes in the subdivision of the genus
seem necessary. For these reasons [ prefes
mot b give any sectional names with the
new species bot only point out their prob-
abile closest relatives,

I avoid using the term bracieol com-
monly accepled in British floras for the
involucellar leaves, because they are nol
Iracteols in the correcl morplological
sense of that term. Instead, [ take up the
term  Broctlet often found in American
literature.

annual species  for

THE ENDEMISM IN BUPLEURUM

All the species described below have
rather limited distribulion arveas. . pen-

a5

dikeiemy and B davisii are known only
from one locality each, Up to the present
a number of & loeal endemics are known
among annual Bupleurnm species, e, g, B,
Wittmanii STEVES, H. schistosnm WoRoN.,
I capillore Boss., I erubeseens Boiss,,
. pulchellum Boiss, & HeELor., B, aira
SxoG,, M Sintenisii Ascn, & Unni,, B, dichoe-
temum Boiss,, B anatelicnm Hue-Mow.
& Rerse, B, Waolffionmm Borxs, and
. Pastil Worre. All these local endemics
oecur  in common  place  habitats  like
phrygana, dry grassland and rocky slopes.
The distribution of these biotopes is wide
and comparvatively continuons in the ares
in question, Greece, Cyprus, Analolia,
Transcancasin and W, Iran. The local
distribution may be ecaused by the re-
stricted dispersal of the seeds. which are
comparatively heavy and in most specics
lack specialized means of dispersal. The
maost widespread annuals of the genus,
e, g B rotundifolinm L. and £, adontites
.. [syn. f. Fontonesii Guss.), belong (o
an element of old segetal weeds and have
probably reached large parts of their dis-
tribution areas with early cultivation.
All the annuals of Boplegrm  show
rather constant amd distinel, though often
small, differences, and  intergradations
arve very rare, No hyhrids, either natural
or experimental. ave known, Thus sterili-

Bot. Notiser, vol. 124. 11R1
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Fig. 1. Buplearum pendikem Sxoc. — A: Habit, <0.5. — B: Braecls, 6. — (i: Bractlels,
#h, — Dz Petals, x24. — Tvpe colleclion.
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NEW SPECIES OF BUPLEURUM

ty Dbarcriers are probably strong and ra-
pidly  built up.

Buplevrnm pendikum SNOGERUP, sp, nov,
(Fig. 1}

Ii. thracicum YVELEX., sensu POST & AZNA-

vowr in sched, el DOrrFner Herh., Norm.
74 non VELENOVSKY 18592,
Typus: AzsavoUnr leg. 8 70 1906 (M holo-

lypus, LD, W, GB, PRL, JE, G, G, Fl}.
Annuum. gracile. Caulis raro ullra 15—25
con allus, o basi pseudodichotome ramosissi-
mus, ramis lenuibus ereclopatentibus vel sul-
areuatim  adseendentibus. Umbellae numero-
sae, Jd-radialae. radiis suberectis valde inae-
qualibus. Iovolueri phylla & anguste ovala
wsque  lanceclala, 4—=8 mm longa, margine
anguste  membranaces,  subtililer  serrulata,
apice in aristam 1—1.5 mun lengam producta.
Involueelli phylla 5.5--7.5 mm longa. laneeo-
lnla, ||14|r'ﬂ'ill:' et ad nervom mediom  subbi-
liter serrulata, acuminala, in aristam 1—1.5
mm longam producta, 3-nervia, nervis paree
venulesis, maxima parle scariosa, semipellu-
cida, ad nervos st inter venulas partim her-
Ieen, Petala ovalo-oblonga, margine integra
vel subintegra, superne obluse quadridentala,
nerve erasso percursa, Iobule inflexo infra
medium  valde angustalo apice ilerum dila-
tate, bifurcato insiructa. Fructus oblongus,
2.2—24 mm longus, juga Filiformia,
Annual. 15—25 or rarely up to 40 cm
high, erect, from near the base pseudo-
dichotomously  branched. Branches sec
ondarily  branched, u Iy with 2—3
well-developed nmbels each. First leaves
imperfectly known, small, soon withering,
from a sheathy base petiolated, laminag
probably  lanceolate to narrowly  lanceo

late. Cauline leaves from an amplexicaul
base linear to very narrowly  laneeolate,
2—45 em long, 0.3—1.5 mm broad, nar-
rowly apiculate, finely serrate especially
al apical parls of margin and ventral mid
rib. Upper leaves suceessively  shorler,
uppermost very  narrowly  ovate.
Umbel rays 3, or rarely in single umbels
2 or 4, 3—15 mm, very unequal, at flow-
ering lime divergent, in fruit all erect,
crowded. Bracts 3, equal, 1/2—2/3 as long
as as longest nmbel ray, (4—) 6—7 {—8)
mm long, 0.7—1.2 mm broad, narrowly
ovate to lanceolate, aristate with a 1—1.5
mm long awn, finely serrate ot margin

CHAS

FROM TUREEY 361
amd midrils, especially in the apieal parts,
F-veined with inconspicuous veinlets, her-
baceons between the veins and in a nar-
row field oulside them, searious margin
e. 015 mm broad. Bractlets 5.5—7.5 mm
long, 1.2—2 mm broad, higher than the
flowers & enclosing them hefore amd
after the flowering,
wilh a 1-—1.5 mm long arista, serrate like
the bracts, S-veined with few veinlets
especially between the apical parts of the
veins, small external veinlets rarely pre-
sent. Bractlets in their major part seari-
ous, semipellucid, herbaceous only at the
hase, along the veins and apically  be-
tween the strongest vienlets in fruit oflen
purplish. Umbellules usually  6—8-flow-
erod,  pedieels 0515 mm.  subequal
Petals 0.9—1.0 mm long, 0.4—05 mm
broad, from a slightly ovate base narrow-
ing, then again wider apically, their sides
quite entire or with small, blunt irregu-
larities, with 2 lalernl pro-
jections and 2 low ones near the middle,
often partly finely granualose-papillulose,
medion vein strong though thin, inflexed
lobe 0.7—0.8 mm, lpering to 0,15—0.2
min breadth, apieally bifid, e, (03 mm
wide, its lobes often irregularly lobulate.
Petal colour not exactly known, probably
vellow, turning white when dried. Anthers
c. 0.3 mm long and equally broad, fila-
ments ¢, 0.5 mm. Mature stylopodinm 0.6
0.7 mm broad, its base ¢. 0,2 mm high,
the ovarium, in fruit shriv-
eling, narrower. Siyles lale developing,
0.4—0.5 mm long, longer than the stylo-
podium  radius, Ripe mericarp 2.2-—2.4
mm long, 0.9%—1 mm broad and 0.7 mm

lanceolate, aristate

upper  bend

broader thar

thick, rounded prismatic to almost ellip-
soidal, smooth  but  slightly  glaneous,
hlackish Drown, ridges filiform, commis-
sural surface flat with a narrow furrow.

The name is Formed from the name of
the village Pendik, in the neighbourhood
of whieh both the known eollections were
made.

MATERIAL REVISED: AXA Kocaeli: In
collibus graminosis prope Pendik. 8.7, 150045,
Aznavouk. (parlly as Dilmrreer Herb, Norm.

Rat. Natiser, val. 124, 1071
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IFig. 2. Distributions aceording lo revized ma-
terial. ¥. Huplearum apicalciem Friv., —
B B opendikem sso. — @ J sl pharenm
Boiss, & Bar.

H074). Typus (M. LD, W, G, GB, PRC, IE,
G, &, Flj. AYA Kocacli; Entre Pendik et
Dolaiba, 16.65, 1895, AZNavOUR (G,

i, pendikum was labelled, by its eollec.
tor as well as in DOrFLERS Herb, Normale,
as  fBuplewrnm  thracicnm VELENOVSEY
(1892}, This name, however, is a synonym
of B. flevpem ForskAL (1775), as revised
in SXOGERUP (1962, and thus nol relevant
for the species from Pendik, In his mono-
graph of the genus, Woree (1910] did nol
mention the material, which he most proh-
ably never sindied.

B. pendikcnm seems o be most closely
related o £ apicaletom Frv, of the
northern Balkan Peninsula and to 8. sol-
phurenm Boss, & Bar. of the Anatolian
inland, The distributions of the 3 species
are given in Fig, 2. B peadikom differs
from f, apicidatim, o in having only 3
bracts and 3 umbel rays, whereas £, api-
cufafim has 4—35 braets and 6—7 ravs.
There are also dilferences in the size and
general habit of the plants, in the form
and size of bracts and bractlets, and in
the size of the fruit, which is 2.2—2.5 mm
in & pendibum but only 1.8—2.1 mm in
. apicwlotum. The new species is distin-
guished from B, swlphurenm by smalle
and narrower bracts and by its 3 ambel
ravs, the vmbels of 8. solphuream heing

Baot, Notiser, vol. 124, 1971
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usually 4-raved. The petals of B, pesedi-
kom have entire sides and only few pa-
pillae of the bend, whereas (hose of [F
sulphorenm have irregularly serrate sides
and an irregularly lobed and papillose
Ibend. The best key character, however, is
the form and texture of the bractlets,
which are narrower, mainly scarious,
with few veinlets in B, pendikiam, broader
and mainly herbaccous with many well-
doeveloped veinlets in B, sulphorenem. The
mentioned  characters make  determina-
tion rather CRsY, but the 3 species are
nevertheless similar. B, pendikom, with
an intermediate geographical position, is
also morphologically intermediate in some
characters, eg in habil and in petal
form. Thus I find it most probable that
the 3 species mentioned are dif ferentiated
products from a common ancestral stock

B, pendikom also has certain simila
rities to B, gracile D'Usv, of the southern
Aegean area, ef. in the mainly searious
hractlels and the general habat, 1t is, how-
ever, very unlike that species in the long
aristae and comparatively well-developed
veinlets of its bractlets as well as in the
form of its petals and in the small number
of umbel ravs.

Buplewrum  davisii  Ssocenuve, sp. nowv,

(Fig. 3)

'|'I‘.'||I:h-! '|'lllh|.'_‘|'. L] .klih‘l!_';'u; Baozhurumn |_:I:|",_*l
between Taeli vavla and Tozlu Dere, 1600
m. Davis 15721 E holotvpus, K|

Anmugm,  J0—15 e altum.  pseudodicloe
Lome ramosum. Folin 1—4 em longas, anguos-

tissime obovata, infegra, wninervia, mucro-
nata,  Umbellae paucae, peduncule  10—35
mm longe  suffullae, 2—3-radialae, radiis

inaequilongis, 4—> mm  longis. Involueri
phylla normaliter 2, 055 mm longa. In-
volucelli phvlla 5, 3.5—4 mm longa. 1.5 1.8
mm lata, obovala, obiusn, mucronata, iriner-
via, maxima parle herbacen. Umbellulae 4
florae, pedicelll 0.5—1 mm. Petala 045
¥ Oum, Nnerva lemiin |r|,'r|:'u|‘ﬂ|_ |11]r|.||1| in-
flexo late hifido instrucla. Antherae 0.5 mm
longae, stylopodinm 0.4—0.5 mm latum, stvli
0.2 mm longi. Fruetus 2-25 mm longus,
ratundato-ahlongus, laevis, juga filiformia vel
ilu‘u||h|'|i|'“!_|.
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!

Fig. 3. Buplevram dowvisii 58006, A:

II;.I:ir, w5,

363

— B: Pelnl, =24, C: Bracls, x4,

13: Bractlets, =G, — Type collection.

Annual, 10—15 cm high, erecl, spar-
ingly pseadodichotomounsly branched. Co-
tvledons linear, c. 15 mm long. First leaves
peticlated, narrowly elliptical to obovate,
Cauline leaves 10—35 mm long, 1.5—3
mm hroad, very narrowly ohovate, enfire,
gradually changing from obtuse o acute,
maost of them with a small whitish muero,
with one strong vein. Upper leaves sue-
cessively smaller and more oblong, Umbel
stalks 10—35 mm. Umbel ravs 2—3, 31—
13 mm, very unedqual, in main umhbels
shorter than the stalk, angular and often
slightly seabrid. Bracts 2, equal o very
uncgual, or in lateral umbels only 1, 0.5

- mm long, 0.3—1 mm hroad, elliptical
[§] :||.'|1':|'nwl}' ovale, entire or
slightly serrate apically, 3-veined. Bract-
lets 5, 3.5—4 mm long, 1.5—2.0 mm
broad, obovate, olduse with a 0.1—0.2
mm long muere, entively or in their major
part herbaceous, in fruit + violet apically,

ovale or

usually with o e. 0.2 mm hroad scarions
margin, finely seabrid at apieal parl of

margin, veins 3, uniling near the top.
veinlels inconspicuous, Well-developed um-
bellules  4=—a-flowered,  pedicels  0.5—1
Petals 0.43—0.35 o, L4—AL5F mm
broad, with a narvow midrib, smooth and
entire, inflexed lobe hroad, bifid, Anthers
0.3 mm and equally bread, filaments c.
0.6 mume Sty lopodionm 0.45—0.5 mm broad.
sivles e, 0.2 mm. Fruoit 2--25 mm long,
0.9—1 mm broad, rounded, smooth, ridges
filiform, vittse B, 2 in commissural
face, 1 in each dorsal field.

The name is formed in honour of the
Ivpe colleelor, Dr. P H, Davis, Editor of
the Flora of Turkev, who noted the ma-
terial as probably  belonging to an un-
described species,

R, dapizii is known only from the type
collection. Probably it is a local endemic,
like its closest relatives H. erubescens
Borss, and B, pelefiellum Boss, & HELDR.,
both endemics of the Antalya region, fi

1.

snur-

dopizii is most easily distinguished from
hoth bw its herbaceons hractlets, those of

Rat. Notiser, vol. 124, 1071
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Fig. 4. Buplenram lureicom SNOG.

g
G, I»; B , G,

the other two species being scarvious, semi-
pellucid with more wveins and  veinlets,
This group of endemics seems o e most
closely relaled Lo B Korglii Vis. and B
capiffore Bowmss. of W, and Central Bal-
kans, but they alse show more distand
similarities to f2. aeleppicam Boiss, of the
Mesapotaminn region.

Buplearum lureieam SXOGERUP, sp. nov,
(Fig. 1)

Typus: ZoHary S22 (HUJ holelypus).

Anmuum, 3—15 em altum,  pseudodieho-
tomie rooosim.  Folia angusle linearia, Um
hellae normaliter 514, $—4-radiatae. radiis
pedunculo brevioribus, Involueri phylla 3
2010 mm longa, angusle ovala, mar,
subliliter serrufata. radiis breviorn,  aculis-
sima,  Involucelli phylia illis conformia, 5.
J--8 mm longa. Umbellulae 5-—=8-llorae, pedi-
celli inaequales, .3—2 mm. Pefala 0.8—1 mm
longa, superne papilloso-exasperata, lale cn-
cullala, lobulo inflexo lato bifido instructs
Fructus 3 mm longus, ubique papillis vesci-
culiformibus mujusculis in series longiludina.
les dispositis oldectus, papillag 0465 mm
altae, apice non vel param dilatatae, minwls
papillulosae,

Bot. Notizer, vol. 124, 1071
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II.?I | f |

i H i
IR it 41 D
Wl L] il

— A: Hahit, x0.5. — R: Pelal, =24, — C: Bractlats,

fonary el, al. 117731,

Annual, 5—15 cm high, sparsely psendo-
dichotomounsly usually  with
i—15  developed Cotyledons
linear, e. 8 mm long. First leaves imper-
fectly known, small and soon withering,
from a wide sheathy base probably petio-
lated. Cauline leaves 1—5 (—75) em, |
1.5 mum broad, * linear, with a narrowly
acuminale, sharp-pointed apex, often with
somewhal convolule margin or £ rolled.
slightly scabrid at apical parts of margin
and midrib, veins inconspicuous,  UTmbel
stalks up to 35 mm, those of main um-
bels 10—35 mm. Umbel rays in well
developed umbels 3—4, 5—25 mm, in
main umbels & consuderably shorter than
the stalk., Bracts 3—4, 2.5—10 mm long.
0.4—1 mm broad, thick, £ keeled, sharp-
Iy acuminale, their margins scabrid apic-
ally, Bractlets 5, 3—8 mm long, 0.4—0.8
mm  broad, like the breacts. Umbellules
d—Hflowered, pedicels 0Gf—2 mm, un-
equal. Petals 0.8—1 mm, 0.7—0.9 mm
brosud, From o narrow base broadly ob-
ovoidal, broadly eneullate, with pointed,
often 0.1—0.2 mm high papillae especi-

hranched,
umbhels,
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Table 1. Differences belween Bupleurum forcieum and B, papillosam.

. turcicum

i papitiosum
Planl height {em) ................ ) 15 1 — 30
Rays of central umbels, 5 —25, 25 —100,
lenglh (M) ....coneiverinnanneaene.  shorler than stalk longer Lhan stalk
Number of bracls ,......c0000000004 3 — 4 3
Lenglh of bracls (mm) ............ 2.5—10 5 — 30
Length of bractlets (mmj ...... e 3 —8 i — 20
Petal size (Mm) .....coc0cviiananmns 0.8— 1.0 1 1.3
Anther length {mmj .............. hd— 0.5 .5 i
Fruit afze (M) ..v.eiicwseeises:s 3 —14 Ta— 3
Fruit papillas .......ccoc0ccmcianns 04— 065 mm, 06— 1 mm,

ally at the bend, inflexed lobe broad,
markedly bifid. Anthers 04—0.5 mm,
filaments ¢, 0.8 mm, Stylopodium cup-
formed, 0LA4—1.2 mm broad, styles 0.7—
(LB mm, longer than stylopodiom vadins,
The upper margin of the ovarinm in flow-
er forming s papillose substvlopodinom, no
longer visible in fruit, Froit ¢, 3 mm long,
fruit surface densely covered with rows
of 0. 4—065 mm high, hollow, while pa-
pillae, papillae not or only slightly ex-
panding apically, 0.25 mm or less hroad,
especially in their apical part covered with
0.01-—0.02 mm high papillulae,

The name is formed from the countey
name of Turkey, because this species is
no doubl restricted to the typical steppe
arcas of inner Anatolia.

MATERIAL REVISED: B4 Ankara: NE.
shore of Tur Golii, at northernmost exlen-
ston, G m, Daggan 1500 (). B4 Ankara:
EG kme SW oof Sungurlu, 930 m, Zomany el

al, 117731 THL). B3 Nigde; 5 km £ Ak-
saray, 1100 m, SORGER #-39-% (Hirh, SOR
GER) . B3 Afvon: 35 km 5 Cifteler, 10 m;,

SORGER GBR-48-3% (Herh, SORGER], — G2 De-
nizhi: about 10 km W of Denizli, Zomany
942, Typus (HUJ}.

According to eollectors” information, I
turcicnm is a plant of the C. Anatolian
steppes and saline areas, and it seems to
have o comparatively wide distribution in
spite of the fact that it was not collected
until 1#G2, [t is no doabl closely related

almost smooth,
apically  expanded
b o, OG5 mumn wid By

micropapillulose,
not or slightly
expranded

to B. papillosum DC. of the Mesopotamian
steppes, which it resembles in the fruit
ornamentation and the form of the petals
as well as in general habit. There are,
however, dif ferences in a number of char-
Table 1. H. tur-
cicnm is most easily distinguished from
i, papiflosum by its shorter numbel rays,
which are 25 mum or less and shorler than
the stalk in the main umbels. In B pepil-
fosum the ravs of the main nmbels are
25100 mm and longer than the stalk. The
Meuil papillae in 8. papilfosiom are apic-
ally expanded to a width of e, .5 mm and
Inclk the micro-papillae typical of H. fur-
eiedm.

acters, as summarized in

Bupleurom ovientale  Sxocepve, sp, nov.
{Fig. 5)

Typus: SINTENIS U916 pp. 1880 (L1
holotvpus, Herb. Huner-Mogarn

Anpuum, 40—70 cmoallum. Caulis erccius,
a basi ramosus, ramis clongatis, erectopaten-
tibus wsgue ascendentibus. Folin anguste linea
rig. inlegra vel minate serrulata. Umbellae
numerosae.  variabiliter  evolulae, pedunculo
usque ad 0 mm longe saffultas, 1—3-radialae,
radiis aequilongiz, in umbellis centralibus
15—25 mm longis. Involueri phylla 3, 1.5—3
mm langa, anguste ovala, inlegra vel
minute serrulata, illis inveloeelli conformia, 5.
1.7—3 mum longa, Umbellulae cenfrales H—>6-
florae, pedicelli valde inpequales, §.2-—2 mm
longi. Pelala 04—0.5 mm. rolundala,  su-
perne |:|:¢|||i|'||.||1|ﬁ:|._ lobaila inflexi ¢ hasi lala

12.9.

Bk, Natizer, vol. 124, 1571
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angustato  instructa.  Fruetus 1.9—2 mm
longus, rolundatus,  papillis subevlindricis
albicantibus 0.1—0.15 mm altis obtectus, jugs
filiformia.

Annual, 40—750 em high, with an erect
main stem, much branched from near the
bhase, branches long and slender, erecto-
patent to ascending. Colyvledons not seen.
First leaves imperfectly known,
withering, probably the first ones short,
+ oblong, next ones hroad-petiolated with
a lanceoslate lamina. Cauline leaves 3—10
cm long, 2—3 mm broad, lower ones very

SOROT

narrowly  obovate to  linear, apiculate,
upper  ones  suceessively  smaller  and
changing tn narrowly  lanceclate  and

narrowly  ovate, margin entire or
finely serrulate, veins parallel, midvein
slrongest, veinlets thin, anastomosing. Um.
bels numerous, variously developed. Um-
bel stalks short or up to 30 mm, in ler-
minal umbels 15—30 mm. Umbel rays
1—3, in terminal umbels wsually 3, very
unequal, 0—25 mm, in terminal wmbels
the longest 15—25 mm. often slightly
scabrid. Bracts 3, 1.5—3 mm long, (.5—1
mm broad, narrowly ovate, acuminate,
¢ or very finely seabrid at apicnl
parts of margin and midrib, herbaceous,
usually d-veined. Bractlets in well-devel-
oped umbellules 3, equalling the highest
Mowers or slightly lower, 1.7—3 mm long,
0.5—0.8 mm broad, like the bracts, Well.
developed umbellules S—6-flowered, pedi-
cels very unequal, 0.2—2 mm long. Petals
0.4—0.5 mm long, 0.4-—0.55 mm
ronmded, dark,

eontinuing on lobe to its narrowest part,
the bend with a0 * marked median bulb,
inflexed lobe 172—4/3 as long as the limlby,
abrupily narrowing to a breadth of 0.15—

YOIy

Irrasandd,

entire. Midvein A TTOW,

0.2 mm, apically truncate bul nol con-
siderably broader, petal surface with small
hlunt papillae, especially on the bend, or
almost  smooth. 0.30—0.35 mm
and aboul equally broad, filament 0.5—
0.6 mm. Stvlopodiom 0.5—0L65 mm broad,

Anthers

J67

styles ¢, 002 mm, shorter than the styvlo-
podinm radins. Ripe mericarp 1.7—2 mm
long, c. 0.8 mm broad, rounded, ridges
filiform or quite inconspieuons, fruit sor-
face densely covered with 0.1—0.15 mm
high, blunt, * ecylindrical, light papillae,
commissural surface also slightly  papil-
lose, with a narrow fuarrow,

The name K. orientoele is chosen be-
cause of its distribution along the eastern
shores of the Mediterranean, which is also
enstern compared to related species of the
B, tenuissinum group.

MATERIAL REVISED: Turke i O3 Anda-
Iy Finike, freshwaler marsh by  sea.
scHontz 151 (E). C5 Seyhan: Karalas
area, S of Adana, sand dunes. nLAY 270
(E). — €6 Hatay: Lake of Antiochin, marshes
dry in summer. Ew: & Zowany, 1931 (HUJ).

Palestine: Jaffa, low ground, 1 m.
Mevers & Dinssore 3441 (LIY). Sharon,
Atlith, lanks of salt pans, ZoHary, Fl, Terr, Isr.
Exs. 556 (LD, Herb. Huner-MoratH, Wi,

Cyprus: Salesteppe bei Larnaka, 12.9 18380,
SixreENis 916 pop. Typus (LIY, Herb, Huper-
Morarn). — Salesteppe bei Larnaka, 8. 1850
SINTENIS 916 pop. (LD, G). — Distr. Fama-
gusta, in locis salsis inter Prasdio et Konuk-
lim, 193%. Lixpeere (L1)), — Distr, Fama-
gusta, in campe arenoso juxla mare prope
oy Famagusta, 1939, Lisoserc (LI,

According 1o the above list of localities,
known  from  Palestine,
Cyprus and 5. Anatolia. [t eould be ex-
pected  in neighbouring  tervitories  amd
from more localities, 1t should be pointed
out that I have not seen the entire HU
material of this group.

B, orientede was usually labelled by its
collectors under synonvms of I enbocwm
Beavv, [Syn. i, gracile (M.B.) DC. sensu
auet, mult, non M| Its fruoit, however,
is quite different from that of £, enboeim
and B, teauissimum. In the form of the
papillae it forms a transition between the
B, temunizsimum group and the B lewco-
chladnm group of the 5 Mesopotamian
region. The other species of the B, fenwis-
stmum group have * econfluent rugulae
instead of papillae.

. ortenlale s

Fig. 5. — Buplenruem orientale 550G, — A; Apical part of specimen, <05 — B: Bract,

= 6. C: Bractlet, xB6. D: Petal.

WM., — A—C: SINTERIS 916, [D: FivnLay 270.

Boti. Netiser, wol, 124, 1971
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Parl of
— E:

10,5, H:
Bractlel. =6,

infloreseence wilh
Petal, x24. AL

SINTENIS

Buplenrum eginense [WoLre 1910 pro £
SyOGERUP, stat. nov, (Fig, 6)

B, Koeehelit FexzL {. eginense WOLFF in
Enci, Pllanzenr, 43 ([V. 226] p. 94 (1910),

Typus: SINTENIE 2351718200 (G leclotypus
Fl, W. E, LD},

Amnuum, 20—40 em altum, a medio psen-
dodichoiome ramosum. Caulis of rami flexuosi.
Folia anguste linearia. Umbellae paucae, ter-
minales  peduncale 1015 mm longoe  suf-
fultae, 2—&-radiatae, radiis subaequalibus, 10

M e Itil'l'.,rih. [||'|.'u|lm:r‘i p|1}"||4|, 2 .'i._ 25—--
4 |71 mm longa, anguste ovala., acuminala,
integra, illis involueelli conformia, 5, 1L.5—2
mm longa. Petala 0.4 0.6 mm, lobulo in-

Bot., Notlser, val. 124, 1971

SYEN SNOGERUP

A: Major part of froiting infllorescenee,
umbel, <05 C: Broel, x8. 1 H
1v: Hupenr-MopraTin 15259, B oand
2351.

fexo lato hifido instrocta, Antherae 0.2—0.3
mm longae, stvlopodium 055 0.7 mm lalum,
siyli 02025 mum longi. Froclus 5.5—4 mm
longus, prismaticus, relusus, papillulis ¢, 0.02
mm altis dense obleetus, juga rugulosa.

Annual, 20—40 em high, much pseado-
dichotomously  branched in upper
branches  slightly
Branches next to termina)
lopred,
duced

jrart,
stem and Mlexuose.
nmbels deve-
side umbels preceded by 2—3 re-
ones. Colyledons not seen. First
leaves imperfectly known, small and soon
withering, at least some of them petio-
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Table 2. Variation in the Bupleuram Eoechelii group.

It ﬂyl'uﬂﬂi-

I M. dichoto-

bl I koechelii i Il eginense e

Branches below central umlsxls |, :Ir_'vg'lﬂi:lud reduced tiﬂ'l.'(‘[l::l'[lﬂi tll"l-'l:']l:lped
Umbs=l rays, number .......... 4 — 8B 4 fi 2 L] 2—4 [—a)
LRETT rays, Il‘rl;;“:l lrmam | - 10 20 5 — B 10— Lik —25
Flowers per umbellole ........ [H—)5—7 6 — 8 2 —a 1. — B
Pedicel length  (mm) 02 —2 08 — 25 05 — 2 1 — 3
Pelal sige (mm) ... ..00000000 4 0.3 0, 75— 0.9 o4 — 06 .05
Anther lenglh (mm) 02 — 025 i — 05 0.2 — 0.3 e
Stvlopodium bredth (mm| ... b.ah— 0.7 1 1.2 0.55— 0.7 0.55— 065
Styvle lenglh  (mm) n2 — 03 c.i 4 0z 0.25 15— 02
Fruit size (mm) ....c.c000cens .l =25 35 — 4 3
Fruit surface ........o0cecvev.. T granulose =+ granulose  papillose, gramulose

ridzes

rugulose
lated, Cauline leaves 2—8§8 em, 2—3 mm CH Hatay: Amanus Mis. ascent to Achayi

broad, approximately linear, apper ones
sucecssively smaller and changing to very
narrowly ovate. Stalks of terminal umbels
10—15 mm, their rays 2—6, 10—20 mm,
unedual, Bracts 2
B5—5 (—7) mm long, 0.3—05 [—1}) mm
broad, narrowly ovate, acuminate, entire,
with | strong and 2 fainter veins, veinlets
inconspicuous. Bractlets 5, 1.5—2.5 mm
loagr, 0.3—0.5 mm broad, hike the bracts,
Umbellules  (1—) 2—5-Tlowermd, pedicels
unequal, 0.5—2 mm. Petals 0.4—006 mm,
inflexed lobe 1/2—2/3 as long as limb,
broad, slightly bifid. Anthers 0.2-——0.3 mm,
lilwments e U6 mm. Stvlopodium 055
0.7 mm wide, styles 0.2—0.25 mm, Fruit
46—+ mm long, prismalic, retuse, ridges
finely rugnlose, fruit surface densely cov-
cred by small, e, 0.02 mm high, whitish
paprlloe.

I fincd it most correct to accept the name
given by Waorrr under the rank of forma,
but have provided it with o new diagnosis,
as lhe old one could hardly be regarded
as correctly describing or distinguishing

slightly smoath, -0,

I, egine nse.
MATERIAL REVISED: B6 Sivas;  Dhistr,
Giirtin, Grin Pinarbasi, Kalkschuit 11

ke W Gillner Girin, 1740 m, Heeer-MoRaTi
15259 (Herb. Hup-Mow.). By Ergincan;
Egin, in declivibus saxosis ad Euphlratem
SINTENLS 2351/189%0), Typus (G, FI, W, E, L1}

Farkoun from the Karakisieh side, S00—1 ()
m, pinetum halepense, 1932 FEic & ZoHary
(HUT},

B, eginense is probably closely related
to B. keechelii FEsZL, B, Igeaonicum
Svoc. and B dichotomim Boss, It s
strictly distinguished by its large, papillose
fruit. In the ornamentation of the [roil
surface it even approaches the B, len-
choclladum and B tempiissimam gronps,
Ahont the B Loechelfi group sec further
p. 371 and Tahle 2,

According 1o the collectors’ information,
B, eginense is a plant of dry, rocky or
stony  slopes, flowering during  the dry
prerviond i June amnd Julv.

Bupleurom 1yeannienn Sy¥o6EELe, spr. naoyv.
(Fig. 7)

Twpus: Huner-Mogarm 8068 (Herb, HUB.-
Mow, holotypus, LI,

Annuum, 15—35 em allum, superne pseu
dodichotome ramosum. Caulis rami suls
winbellis terminalibus lexuosi, Folia angusie
linearia, acuminaia, margine integra vel apice
tantum scabrinseula, Umbellae pawcae, ler-
minales, peduncalo 10—25 mm  longo  suf-
fullac. +—8-radintae, radiis subacqualibus 10

M omm longis. Involueri phylla 5, 2.5—0
T ]:rngu. angiste ovata., aconminabs, iIIII‘HI“!I
illis involucelli conformia, & 2—4 mm longa.
Umbiellae  4—7-MMorae,  pedicelli  inaequales,
02— mm longi. Pelala 0.35—05 mm,

Boi. Notizer, vol, 124, 1971
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integra vel superiore minute papillulosa, o-
bule inflexo lalo bifide instructa. Antherae
0.2 025 mm longae, styvlopodiom 0.55-—0.7
mm latum, siyli 0.25 mm longi. Fructus e
3 mm longus, ]lfi!’i[ﬂ:lli['lil.‘i. relusus, minute
granuloso-papillosus, juga filiformia.

Annual, 1535 cm high, in upper part
pseudodichotomously branched, stem and
hranches flexuose below  the  terminal
umbels, branches next o terminal wmbel
developed, side umbels preceded by 2—1
reduced ones. Cotvledons linear, ¢, 10 mm.
FFirst leaves small, soon withering, from
a sheathy base all linear or some incon-
spicucusly peliolated with a long petiole
and narrow laming. Couline leaves 2—7
cm long, 1—2 mm broad, u]:]:l‘uxinmlbh‘
lincar, sharply acuminate, entire or very
fimely scabrid at apical part of the margin,
veins  marked, veinlels  inconspicuons.
Stalks of terminal wmbels 10—25 mm,
ravs 4—=8, 10—20 mm, subequal, equalling
the stalk or shorter, Bracts 5, 2.5—6 mm
long, (L3—0.7 mm broad, narrowly ovate,
acuminate, cntire, S-veined, Bractlets 5,
29— 4 mm long, 0.5—0.7 mm broad, like
the hracts, Umbellules  4—7-Mowered,
pedicels  unegqual, 0.2—10.5 mm,  Petals
03505 mm high, 0.45—0.5 mm broad,
with high margins at the bend, smooth
or with small papillae especially at the
bend, purplish, inflexed lobe o0 54 as long
as limb, broad, bifid. Anthers 002—0.25
mm, filoments 0.5—0.7 mm. Stvlopodium
(0.55—0.7 mm hroad, styles c. 0025 mm,
Fruit not seen ripe, . 3 mm, rounded
prismiatic, retuse, ridges filiform, froail sur-
face very finely granulose-papillose.

The name B, lgevsonicim is Tormed Crom
the old provineial name Lycaonia.

MATERIAL REVISED: (4 Konya: Bozkir
Hadim, Gik Cay Tal, 34 km nach Bozkir,
12500 m. Humer-MoraTin 8058, Typus (Herh.
Hug.-Mog., LD|. — G4 Konyva: Karaman —
Ermenek. 73 km nach Karaman, 1500 m.
Hurer-Moratn %057 (Herb, Hup.-Monr.).
C4 Konya: 13 km W Ronva, bei der Wasser-
leitung hioler dem Elekirizitialswerk, 1170 m.

Hurren-Morarn 8055 (Herb.
CA leel; Mut-Rirobasi, 23 km nach Muot. 12040
m. HUBER-MonraTH 9822 (Herl, Hug.-Mom.).

According to the collectors’ informo-
tion, . lyeaonicam grows in dey Torest
and macchia, bot also in seree, between
1000 and 1500 m, flowering in June.

fi. lyeaenicum s no doubl closely re-
lated to B, kocchelii FExzL, to which it
was First referred by its collector, but it
is  slill more similar to R eginense
(WoLFF) 5x0G. The 3 mentlioned species
and B, dichotomum Boiss, from Hatay,
NW. Svrin form a series of closely related
species ol restrieled  distribution,  Their
maorphological relationships are illustrated
in Table 2, WorLrF (1910} treated B, «oi-
chotomum as a variety of B, trichepodnm
Boss. & Sen., but il seems to have much
more in common with the other species
mentioned above,

Buplearum  zoharii SxoceErve, sp. nowv.
(Fig. 8)

Typus: Eic & Zomaky 128, 1931 (HU)
Il y prus),

Annmuum (vel bienne), Caulis (25—} 50—70

cmy vel altior, a basi ramosus, ramis longis pro-
funde  ramulosis, wmbellis  numerosissimis,
vel rare plania minora, apice parce ramMosa,
Folia anguste linearia, Umbellae peduncualo
5—20 mm ||||1Hn suffullae, H—9 (—11]}-
addiatae, radiis aequalibus vel subaegualilous
38 mm longis. Involoeri phylla 4—35, 2.5
3 mm longa, radiis breviora, angusie ovala,
aculissima, margine scabrinscala, illis involu-
celli conformia, 5. 2535 mm longa. Um-
bellulae (G- 9—11-florae, pedieelli 0.9—1.0
mm longi, subaequales, Petala 0.45—0.55 mim.
late rotundata, lobule infleso  lato hifide
instrueks. Amtherae 0.3—0.4 mm, stylopodiom
rG—08 mm latom. syl 0405 mm longi
Fruclus 1.6—2 mm longus, colundalo-pris
malicus, glaweeseens,

Annual or perhaps biennial, (25— 50
—70 em and probably higher, often with
an up to 5 mm thick, * woody basal
stem part, usually branched from the hase,
hranches long and secondarily branched,

Fig. 7. Buplearum {geoonicum 380G,
lels, =6, 13: Pelal, =24, A

A: Habit,
Gz Type collection, 1M Hurer. MoORaTH URZZ,

¥ 0.5, — B: Bracts, 6. C: Bract-

Bot. Notisaer, vol, 124, 1971



ot Nadiser, vol. 124, 1971

SYEN SNOGERUP



NEW SPECIES OF BUPLEURUM FROM TURKEY 373

umbels numerous. Rarely small specimens
only apically branched, with few umbels,
Leaves very imperfectly known, usually
many basal leaves developed, withering
helfore (lowering. Lower leaves probably
linear, 1.3—3% mm broad, upper ones suc-
cessively smaller and those of the ullimate
inflorescence parts more like the Dbraets,
leal margin finely scabrid. Umbel stalks
o—20 mm. Terminal umbels 5—9 (—12)-
raved, rays equal or slightly unegual, 3.5

4 mm, in largest umbels mueh shorter
than the stalk, * sharply angular. Bracts
{4=—) B, 2.5—> mm long, 0.4—0.8 mm
Bowuad, shorter than the rayvs, narrowly
oviale, acuminate with a distinet, pointed
tip, seabrid at margin
only the midrih marked, offen two incon-
spicuons side ribs. Bracteoles 2.5—3.0 mm
long, (hd4—006 mim broad, like the bracts,
Umbellules (68—} 9—I11-flowered, pedi-
cels L9—1.5 Petals 0.4—0L55 mm,
0.5—0.7 mm broad, rounded, with a wide
Bend and a broad bull of the bend and a
broad dark icld, inllexed lobe broad,
hifid. 03—04 mm,
L7008 mm. Stylopodium 0.6—0.8 mm
Dbroad, styles 04—0.0 mm, usually longer
than the stylopodium radivs, Fruit 1.6—

1 ventral midrib,

I,

Anthers filaments

d mm, .55—0.7 mm broad and about
eiqually  thick, rounded prismatie, dark
brown, glavwcowus, ridges  filiform, com-

missural surface flat with & narrow  fur-
row, vittae G, 2 in the commissural side
amd one in each dorsal field,

The name is Tormed mm honour of one
of the tvpe collectors, professor ZOHARY,
who colleeted much interesting material
of anoual Bupleuram species,

MATERIAL REVISED: G5 Icel/Seyhan:
Flain between Mersina and Adana, 128, 1931,
Eic & Zonany, Typus (HUJ), — G5 leel: Env.
ol Mersina, 188 1931 Eig & Zowagy (HUJ}J,

- L3 Seyhan: Wegrand 10 ko W Zeyhan,
Hom. HusEr-Monrata 15248  (Herbh, HuUg.-
Mo |. — C& Seyvhan: Near Husanboeyli, 914—
121% m. Danrapg 639 (E). — C6 Hatay: 5 of
Pains mear Alexandretta), 0.8, 1931, Eic &
FAonary (HUD).

B, zoharii ocears in different £
habitats of the Cilician lo
fields, roadsides

pren
i, such as
5. I is prob-
ably most closely related to B Lordicnm
Boss., a relatively widespread species of
the Mesopetamion area. The easiest dis-
the
length of the umbel ravs, which are mark-
edly unequal and vsually much longer in
. kordicum. B, Fwrdicom also has a
wider stylopodinum  (L3—0.8 mum) and
larger fruit (more than 2.5 mm long). Usu-
allv it also has longer hracts and bract-
lets Dbut is less profusely bhranched and
has a smaller mumber of umbels,

The bases of large B, zolaril specimens
show o great number of leaf sears and
remnanls of large leaf bases. Thus, the
species has probably often a long period
of development as a rosette plant before
the large flowering branches are formed.
Perhaps thal means thal il can grow as a
winter hiennial, but there no indiea-
fions that it has perennated through more
than one flowering period. Probably the
leaves formed during the roselle stage are
rather large, bul their form amd size can
not be estimated rom the remnants pres-
enl, Further field observations and collec-
tions of young plants are highly desirable,

The Huser-MoraTn 152048
contains only  small, normally  annual,
apically hranched specimens, but in floral
characters il seems so like the other 0

and mace

tinguishing character s relative

colleclion

sofvrrii collections that | find if neceessary
by inelude it here.

Bupleurnm polyactis PosT ex S3OGERUP,
sp. now, (Fig. 9)

Typus: Post 438 (G holotyvpas),

Annuum, S$0—70 em altum vel altins, Caolis
ereclus, ramis longis. parce ramulosis, Folin
ar ste  linmearia, |1|:|||';.{i|'||~ seabrivscula. Um-
Bellae peduncule 1043 mm longe sulfullae,
G 13- radintae, lerminales 10—13-radiatae,
radliis valde inaequalibus 5—22 mm longis,
tenuissimis. Involueri phylla 5, 3-—7.5 mm
longa., anguste ovals, margine scabriuscula

Fig, 8 Heplenrum solaril Sxoda.
— C: Bractlets, 6. D: Pelal, »24. -

A Part of a large specimen,

<0G, — Bz Bracts, =6,
i & Zonary 18, 8 1931,

Baot. Notiser, val. 124, 1971
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acutissima, illis mvolueelli conformia
253 mm longa, Umbellulae later
Li-florae, centrales minores, pedicelli 1.2--2
mm longi subacguales. Petala 045—0.5 mm.
laevia, lobulo inflexo lato bifido instructa.
Antherae 0.35 mm, stvlopodiom 0.6—0.75 mm
latum, sivli O4—086 mm longi, Frucius ma-
turus non visus, 1.2 mm vel longior, rolun-
dalo- prismaticus, lagvis.

Annual, 30—70 em and probably higher,
main slem  conspicuous, branches  long,
moderately  branched, branches next 1o
main umbels developed, side umbels pre-
ceded by usually 2 reduced ones, Coty-
ledons not seen, First leaves small, soon
withering, probably  petiolated.
leaves at least up to 5 em long and 1.5
mm hrogd, first ones very narrowly obo-

Coauline

voidal, gradually changing o X linear,
very  Finely  seabrid  at  margin and
upper part of ventral midrib, with =

pointed tip, uppermost ones  narrowly
ovale, successively smaller amd more like
the braets. Umbel stalk 10—45 mm. Um-
bel rays 6—13, in main umbels 10—13,
3—22 mm long, very unegqual, thin, in
main umbels £ considerably shorter than
the stalk. Bracts &, 3—7.2 mm long, (.4—
1.2 mm broad, narrowly ovate, with a
ling, thin, pointed tip, often ® keeled,
with a strong midrib and often 2
weaker lateral ones, marginally  scabrid.
Bractlets 4 5 mm long, (.4—0.6
i broad, like the bracts, Ouler uimbelli-

A

&, 2.0

les 10— 13-flowered, central ones  often
reduced. pedicels 1.2-—2 mm. Petals 0.45
03 mm, LE—0.7 mm broad, smoath.,

midvein broad, dark, inflexed lobe hroad,

i3

470

hifid, Anthers ¢, 0L35 mm, filamenis 0.7—
0.8 mm. Stylopodium 0.6—0.75 mm bhroad,
styvles 0.4-—0.6 mm, longer than the stylo-
podium  radivs. Ripe fruit not seen, 1.2
mm or probably slightly longer, smooth,
£ rounded prismatic, oil ducts 2 in com-
missural side and 1| in each interjugal
siele,

The name was proposed by PosT in a
pencil note to the type collection,

MATERIAL REVISELD: €3 Sevhan; Adana
Io Missis, 2.7, 1906, PosT 438, Tyvpus (G), —
G4 leel: 2 km N Mot (Karamanj, 20 m.
SORGER G6-18-200 & 661930 (Herh, SORGER) .

B, polgactis is a plant of the CGilician
lowland., It is easily recognised by ils
many thin and very unequal vmbel ravs.
Its rel
5

onships are not quite clear; it has
ilarities to the B, koecheliil group on
the one hand, but also to B, cefiorid and
f#. kurdicum on the other,
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The chromoesome numbers have been determined for bwenly seven species ol
Mowering plants from the Canary Islands. OF these. eighl species and the genus
Vieraea WEBRBR were hitherlo wunknown -:':\.'I1r|l:1;:5r1|.||.:.'. In HI.'I'I.I.']":It our ohservations
agree wilh those of previous workers, but in Ceataarea arguta a new counl ol

=151 (d0+ 1} is recorded.

INTRODUCTION

The flora of the Canary [slands com-
prises some 1750 species of which app-
roximately 450 have been studied evio
logically. Particular attention has been
paid o the endemic species of which there
are about 500, previous workers having
determined the chromosome numbers of
aboul hall of these, The present contrila-
tion deals with 28 species, nine of which
have mt previously been studied cvio-

logically, Our study tends to confirm
carlier reports  (Borces 1970, Larsex

1963 on the low level of polyploidy in
the flora sinee we found only one specices
to be polyvploid.

MATERIALS AND METHODS

Chromeseome counts were made From ma-
terial collected by 1. Bramwenl in the Ua-
nary Islands during the period October 1864
to August 1960, and from spontancons seedl
supplied by the Jardin de Aclimataeion de
Flantas de la Orotava. Tenerife and Oslo
Bolanic l"ruul'uh-l:lI _'\:11r“'|i:|.' '||.'||-|||:"|||,'|' '\GLI-I'I'iII:Il_"n\
are preserved in the Merbariom of the Uni-
versity of Reading (RNG).

Somalic counts were made from rool tips
which were pretreated in a saturated solo

Bat, Notiser, vol, 124, 1971

tion of paradichlorobenzene for fwo hoars,
fixed in acelic aleshol (1 3, stained in basie
fuchsin amd squashed in acetic orcein. Meio-
sk owas slvidied in ||-|||||~|1 milher cells fixed
im acetic aleobol and  squashed  in acefic
areein, The drawings were made with the gid
of a Zeiss comera lucida al a magnification
ol TG0

RESULTS
Monocolyledonear

AMARYLLIDACEAE

FPancrafivm  conaricnse hEr, Gawl., ¢x
Wers & BenTh. In=22 [Fig. 1 A].
Seed  colleetion:  Tenerife,  Puanla de

Teno, 7-19649 1), BraMWELL,

This endemic geophyie is recorded from
the sercphytlic zgone on each of the Canary
Islands., The same number is reporled by

Borces (1969 for malerial from Gran

Canaria,

GRAMINIEARK

Briza marima 1. — 2n=14 [Fig. 1 D).
Spontancons seed received from Oro-

tava Bolanic Garden, originating from

Tenerile, Orotava.
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This is a fairly common weed in the
Canarv Islands, LarsEx (1934} recorded
the same number from Canarian material,

firiza media L. — 2n=14 (Fig. 1 ).

Spontaneons seed  received from Oro-
tava Botanic Garden, originally from
Tenerife, Orolava,

The only record for the oeeurrence of
this speeies in the Canary Islands is to he
found in the Orotava Seed list for 18966—
70 and it seems to be a recent introdue-
tion, The chromosome and  the
morphology  of plants raised from  seed
confirm the material’s identity, The same
number is widely reported from Europe.

number

IRTIPACEALR

frizs foetidissimne L. — 2n=40 (Fig. 1 E).

Seed collection: Tenerife, leod el Allo.
2-1968 I, BRAMWELL.

This is the first report of the chromo.
somie number ol this species based on
Canarian material and it agrees with
counts made by SimoxeT (op. div,] for
European mafterial.

LILIACEAE

Androcgmbinm  psommaophiliim SVENT,

{svn. A. fuerfeoenturar RUNKEL & SUN-
DN G| n=18 (Fig. 1 B).
Sceed collection: Foerteventurn, Corra-

lejos. 5-196% D). HRAMWELL.

This 15 a wery endemic confined
to the sand dunes of the northern region
of Fuerteventura. The same chromosome
number was reported by Borcex (1970)
under the name A firerfepentiiroe.

rare

Dicotyledoneas

BORAGINACEAR

Echinm gigantenm L. fil. — 2n=16 [Fig.
1 Fj}.

Sceed  collection:  Tenerife,
4-1969 I, BRAMWELL.

San Jose,

377

This confirms the somatic chromasome
number reported by MicHagLIS  {1964)
and Bonces (1970). Satellites were ob
served by us on two chromosomes,

FEehinm feacaplinenm WERE ex SPRAGUE
& HUTCHINSON — 2n= 16 (Fig. 1 GJ.
Sced collection: Tenerife, Valle de San
Andrés, 11-1968 1), BraMwELL.
This species only oceurs in the Anaga
region of Tenerife and was previously
unknown eviologically.

Fehinm simplex DC, — 2n=16 (Fig. 1 H].

Seed collection: Tenerife, Bajamar. 6-
1969 ). BRAMWELL.

£, simplex is a monocarpic rosette plant
found only on coastal eliffs between Ba-
jomnr ond  Taganana on the north-cast
coast of Tenerife. This is the first reporl
of its chromosome number,

Heliinm strictum L. fil. — 2n=16 (Fig.
1 I).

Seed collection: Tenerife, Cruz de Taga-
nana. 6-1969 D. BraMmwELL.

The same chromosome number is re-
corded for material from Gran Canaria
and Tenerife by BORGESN (1969), LARSEN
(1960) and Micnaeias (1964). This is the
most widespread species of the genus in
the Canaries.

Fehinm strictiem L. fil.
tum [WEBK)
1.1}

Seed colleetion: Tenerife, Teno, 7- 1965
1N, BRAMWELL.

This subspecies, known only frome e
area west of Buenavista on the north
coast of Tenerife, has not previously been
studied eylologically.

subsp, eraspera-
BraMwELL. — n=§ (Iig.

COMPOSITAE

Cenoeree NEES 2n= 3041

{Fig. 1 Mj.
Seed collection: Tenerife, Montania e
[iegn Hernadez. 7-19649 1, BramweELL.
Lansexs (19600 and Micwaeras (1964)
report 2n=30 for this species bul in our

gLt
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CHROMOSOME NUMBERS IN PLANTS FROM THE CANARY ISLANDS

material we have observed in addition o
supernumerary chromosome:; such super-

numerary chromosomes are well known
in the genus (FrisT 1954].
Cenfaurea fngananensis SYENT. 2n=145

(Fig. 1 N).

Seed  colleetion:  Tenerife, Kogque  las
Animas, Taganana. 8-1969 ). BRAMWELL.

This very rare endemic species ocours
only on basalt cliffs near Taganana on
the north coast of Tensrife. It is a mem-
ber of the Macaronesian
Iophus and the chromosome number 2n=
45, though

section Cheiro-

|:n'\.ir-|.!-|_1.' recorded in the
genus, 15 new for this section,
Centanrea oeliana Scn,. Bip, — 2n=32
(Fig. 1 L).

Spontanecus material received from the
Orotava Bolanic Garden originating from

Tencrife, El Guincho,

This
north
region
Tovawdd,

endemic
coast of Tenerife is found in the
between Puerto de la Croz and
It is & member of the section Chei-
uninvesti-

FiLre species from the

Fr.lllql;.'.llru.ﬁ and was ir1'q~|.iu||~.'|:\
wated, The same chromosome number has
been recorded in other of the
seclion, e.g, . arbnfifolio SVEXT. {BORGEN
TH g,

mvemlsers

Vraranthemin foemicildacenm WERRE
n=4 (Fig. 2 13).

Spontaneous  material  received  Trom
Crotava Botanic Garden originating from
Tamaimo, Tenerifle

This species is found only in the soh-
alpine zone of the south-west region of
Tenerife. Ounr findings confirm  previons
work by HARLING (1951, LARSExX (1960)
amnd Bopoes (1969,

379

Fig. 2. First meiolic metaphase (A, C—E) and
mitodic chromosomes (B ol A: Argyranthe-
PRI R !,lrr.'url'r]".l'-'.lrh'rrr_ B: A, cancrrense, G: AL
anethifolinm, 1} A foenicwloceam, E: A

celficlirgswm Scale 1 p.

Arggrantfhiemum frutescens (L) Son. Bre.
var. frulescens n=9% (Fig. 3 F).
Spontancous malerial Trom Orotava Bo
tanic Garden originating Trom San Filipe,
Tenerife.
This confirms previous counts of n=4
and 2n=18 hy Lansex [19G0

Urggranthemnm frodeseens (L) Scn. B

var, crithmrfolinm  |[LINKE]  Prrain
n=% (Fig. 3 1}

HJHI"I1:I|!II'I:II|‘-| material from Oeotava Bo
Llanic Garden originaling from Sta. Ursula,

Tenerile.

Fig. 1. Mitotic chromosomes (A
fieern  ernariense, W Androcgmbiom
E: Iris foetidissimea, |7:
fuem, J: FL striclum ssp, erasperctum. K

oergeder, N0

feagpeanarree resi s LI

I, K—N) amd first meiodic melaphase (1) of A: Pafero-
psavmmeophilem, G
Lehinm giganfeam, G: £ Teacophaenm, W L simpder, 1) 1
Siderilis gomerne, L

LUERR TN
stric-
Cemteprea b hione, M:
1 n

Brize ki, ;1L

Bot. Notiser, wol. 124, 1971
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Fig. 3. A: Mitolic chromosomes [A) and first
meinlic me IB—F o A: Argyeant e
gy fecowergtheanm, B A, hoowargtfiewm, G
Clhrgsanthemum corenarivm, 1 Argyranthe-
TR crithmifolinm, E: A,
frutescens var. grocitescens, ¥ A fratescens
var. frufescens. Seale 1 L.

] lilil: L1t

frufescens var,

Normal meiosis occurred in 90 %o of
cells examined while the remainiong 10 %
showed a single gquadrivalent and seven
hivalents. The quadrivalent appearved as
a ring or chain, LARSEX (1%60) and Bor
{165 18 [or

this variely.

GEX report n=9 and 2n

.Ir!';le,lrrrm’.'u'm.lrru frivfescens ScH, Bip. var

gracilescens (CHRIST.) HUMPHRIES =
O Fig. 3 E|
Secd collection:  Tenerife, Candelaria

11-1968 ). BRAMWELL,
The only perviows record for this spe
In=13 by

somatic count of

| 1964,

cles Is a1
BonGEN

Bot. Notiser, val, 134, 1071
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Argyranthemum  anethifolium WERn

n=9% (Fig. 2 C).
Secd eollection: Tenerife, Canada del
Portille, 10-1968 1), BRAMWELL,
HarpixG [(1951) and LINDER and Lam

BERT {19631 have previously recorded n
9 and Lansex (1960] and Borcex [ 1969,
1970) 2n=18K.

Argyranthemum  colfichrysum  (SVENT.
HuMPHRIES — n=% (Fig. 2 E).

Seed  collection: Gomera, Rogque de
Agando, G-1969 D, BRAMWELL.

The chromosome number of this
Gomeran endemic was previously unre-

rare

proried.

lriggranthemum  canmeriense  |(ScH. B
HUMPHRIES Zn=18 (Fig. 2 B).

Seed received from Hortus “Llano e
la Piedra”, Gran Canaria

LARSEN (1960) and BorGes (1969) both
repart 2n=184.
Arggranthemum  grandiflorom (Winnn,)

HUMPHHRIES
neapt folinm STEUL. ) n

(sym, Chrysanthemum coro
O (Fig. 2 A).
Seed collection: Tenerile, Buenavista.
6-1969 D. BravwELL.

A somalic count of 2n
by LARSEN ([1960) for O,

18 1s reported
coranopifolium,

Argyranthemum foonoargthenm Bras-
WELL & HUMPHRIES In=18 n=4
|Fig., 3 Hi

Seed colleclion: La Palma, Casa de la

Cumbrecita, 6-1969 D BramweLL.
This species was previously anknown
cyvtologically,

Chrgsant iemum coronarinm L. n=*H
(Fig. 3 C).
Seed received from Oslo Botanie Gar-

den, Norway; originating from Lanzarote,
Ariela,

15 %o of cells examined showed a single
quadrivalent and seven hivalents,
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r‘
A IS
Mg

Fig, 4, Mitatic chromosomes [A. B, D, Fioand first meiotic metaphase (G, B of A:
|

iengopada, W |'..-.-:.r.-.-.'l|'.|'r.'rr.'.l.lrr e ere i
areojasmee, I

Lrepis canoriensis (S5CH, Bie, ) Bapc, (syn
SCH. . SGH.
L (Fig. 4 C}.

{.. fomeei
Bie. | ]

VI, citRariensis

material  Trom
Botanie Garden originating from Lanza
rivte, Famara.

Spronbaneous Orelava

This species is endemic to the eastern
Canary lslands and the somatic number
In==H has also been recorded by Bapcock
and CaveEroxN (19341, Bapcock and JeEx-

Kixs (194.3) and BorGEN (1970),

(rienaspermuim gemeraes BOLLE
(Fig, 4+ B).

Zn=18
Seed collection: Gomera, Rogue Carno,
Vallehermose, G-1969 13,
This

BraMWELL,
the upper
serophylic zone, has been investigaled by

endemic ~|||-1.'i|-1.. of

 f rn'lrn.l'a. coanariensts, 1z Leotops emerofdes, F:
Teelaroa aure.

as1

F 1

Vierenei
Ruta

Scale 1w

LArRSEx (1963 and BorGEN (1969) who
report the same number
Vieraea Iaeoigate WERR 2n=16 (IFig
{ A}.

Seed  collection: Tencrife, Punta de

Teno, 7-19689 D, BraMwELL,

Vieraes WERR is an endemic, monotypic
sepus of Lthe tribe Inuleae found only in
the Tenerife. The
genns is related to Joasonio and Policeria

north-west  region  of
and the same chromosome number, 2n

16, is frequent in the latter genuos, It is a
succulent-leaved shrub which grows as a
chasmophyie in crevices on basalt cliffs
between o) ELUil] Tha

uninvestigated cytologic-

and maetres., gonus

wns  previously

allv.

Baot. Notiesr, vo

121, 10751
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LABIATAE

Aideritis gomerne DE NOE — Mn=148 (Fig.
1 Kj.

Seed collection: Gomera,
G-1969 D). BravMwELL.

OF eighteen species of Sideritis from the
Canary Islands the chromosome number
of only one, S, selute WEBE 2n =36, (Lag-
sEN 1960), is known.

Beo. la Villa.

LEGUMINOSAE
Lotus emeroides Muanay (syn. L. brarsii
Prrann) — 2n=28 (Fig. 4 D).

Seed collection: Gomera, Cereo de Ar-
mas. G-19689 1), BraMwELL.

This eonfivms previous eounds of this
Gomeran endemie [Lagsex 1958, 1960;
GRANT 1965; BoRGEX 1970).

RUTACEAE
FReuta oreojosme WERR — n= 18 (Fig. 4 E}.

Seed collection: Gran Canarvia, Valle de
Fataga. 3-196%9 D. BRAMWELL.

Three species of Kot are endemie fo
the Canary Islands but none of them has
previously been investigated cytologically.
Hute orecjaosme is confined (o the island
of Gran Canaria, where it ocenrs as a oliff
plant in the dey southern region.

UMBELLIFERAE
T'odarod aitFed PARL. — 20=22 (IFig._ 4 F}.

Seed  colleetion:  Tenerife, Punta  de
Teno, 4-19649 ). BrRAMWELL,

The same chromosome number is re-
corded for 7. mantena, the only other
Canarian species of this genus  (Lansex
159050
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Chromosome Numbers in the South African
Genus Aspalathus L. (Fabaceae)

ABSTRACT

By Rolf Dahlgren

Department of Plant Taxonomy,
Universily of Lund,

0y Vallgatan 18—20,

=220 61 Lund, Sweden

Danrares, K. 1971 Chromosome numbers in the South African genus Aspalathus

L. (Fabacene), — Bol. Noliser 124: 383

.

Chromosome counts have been made for 119 laxa among LR species of Aspa-
fathns L. which constitutes aboul hall of the total number of species known, The
commonest chromosome number in the genus is 2n=18 which was found in all

Ial 17 species. In 15 species the number was found o be 2n

1 or ca, 16 and in 2

species In= 14 In one species, 1, aniffors, one of the subspecies proved to have
In=14 anud the other n=16; promolion o species rank may be necessary, In a
couple of species the chromosome number is probably 2n=20, husl oo cerlain
counts above IZn=18 were obtained. The number 2n=18 is probably the original
one in the genus, and 15 found also in related genera. The numbers lower than
Q- 18 are scattered within _|.'r|r.lrr|'HHJr;.'\.' e 5.||u,'i;i:'n. wilh these mumbers have i1|'¢|'||-
ably evolved along several different lines,

INTROINUCTION

The genus Aspalathes 1. is endemic in
and Natal, South Af-
rica. 1t has heen monographieally (reated
in a number of papers in Opera Bolanica
and this series.

Chromosome numbers for 61 taxa of
Aspalathies have been given previously in
DAHLGREN 1963, 1967 0 and b, and 1963
a, by, oand .

In the survey  chromosome
numbers are given for 149 taxa (133 spe-
ciesl. Al chromosome slides of Aspe-
Inthus, including those studied previously
and published in the mentioned works,
have been examined in order lo oblain
as much information as possible on the
chromosome numbers in the genos, Some
af the previous statemenls (for A, alvie-
published
have been specified or changed here as a
resull of ampler material,

the Cape Prov

present

tinn, coapensis and  nodi flore)

MATERIAL AND METHODS

The investigalions have bheen mode mainly
on two series of cullivations, A aaod 1.

Neriez A was investigaled in South Afriea
between Augusl 1965 amd March 1966, It is
the |:|rf_!|.'“-i and consisted of 294 nombered
collections of seedlings or voung planis se-
leeted from plants growing under identifiable
adult shrubs of .'|.ff.lrr|’rrf.h|u 'ﬁ|h,~r.'i|,-1_ Plants
were only  collecled when there were no
doubls aboul their conneclion with the aduli
specimens, branches of which were usually
eollected and pressed for use as voucher spe-
cimens, The seedlings were dug up carcfully
together with the soil without serious harm
live Hhe raoal .\_1.'-\l1-:||1 and ||||.| direct into |:|4_|tx.
They were lauken by van o the nursery of the
National Botanie Gardens, Kirstenboseh, were
they were placed under the management of
competent gardencrs.

The plants were individually watered and
lu'||nl in semi-shade in Ihu ||:|:|i'||. nl,'ru'“h'd
contral of the absence of weeds was made,
Root-tip fixations with Navashin-Karpechen-
ko flixative were carcicd out in the early
marning howrs, the voung plants having been
relatively ecool during the night. The tempera-

Bot. Notlzor, wol. 124, 1971
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CHROMOSOME NUMBERS IN ASPALATHUS

ture. however, proved not alwavs o have
been low enough lo produce a desivable con-
traction of chromosomes,

By the time of our departure from Sowth
Africa m 1966, about 135 speeies of  Aspo-
fatfius were growing in the nursery gardens
al Kirstenboseh, OF these many are exiremely
rare in nature and had previously been eol-
lected oniy on one or a few isolated ocea-
sions.

Seriez ) derives from oo, 0 collections of
secds made in the field during the same
perind. Vowcher specimens were generally
collected rom the same shrubs, The seeds
were sown in the green-houses of the Bo-
tanieal Goardens, Lund, Rool-tip fixalion was
carried out with Navashin-harpechenko fixa-
tive afler r"l:uf’:ﬂii'lg ill.-'q'l‘-h.ig]'ll al o ll‘rll]“‘-l'll'l,ll'l,'
of -=2°—4° (.

Besides, some not numbered seedlings were
grown in South Africa. They are marked with
A onlyv. Some seed collections, marked with
B. were made during a botanical lour in South
Afriea 1956—57. Plants from thesse were
grown in the green-houses in Lund, Chromao-
some counds of them are alse included here.

All the material was stained in erystal vio-
el I most cases pepeated fixalions  were
carricd out, and more than hall of the counls
were made in more than one slide. There are
'n".‘fl‘.'ril.“:\' d oor more counts for ecach collee-
Lion,

All voucher specimens are deposited in the
Raotanieal Museum, Lund (LI,

DISCUSSION

It is apparent from the above table,
that 2n =18 is the commonest number in
the genus Aspedfetfens, and that in the ma-
lerial studied 2n=16 is restricted to 15
species, and 2Zn=14 to 2 species, Besides,
there is one species, A, uniflora, in which
the numbers 2n=16 aml 2n=14 were
found in each of the two subspecies.

As In=18 is the commonest number in
Aspalathns, As it is also the number found
in species of the related genera Lebeckio
and Wiborgin (Dantores 1967 b) [ con-
sider il highly probable that x=9 is the
primary basic number in these genera.
The number 2n=16 has been found in
the only  species  studied of Rafnie, a
morphologically somewhal specialized ge-

Jikd

nus, This number would then be second-
ary.

It cam mow be of interest to investigale the
grouping of the species with 2n=16 and
2n=14. Generalizing broadly, they may
represent one of the following alternatives,
or a combination of these:

1. one or a few natural groups of spe-
cies in the genus, or

2, several mutnally dissimilar groups
ol species, or finally

4. a oumber of randomly distributed
single species with no apparent connection
with one another,

As will be apparent from the following
comments, the results mainly support the
second alternative,

In regard to the division of the Aspa-
Inthns  species inlo subgenera  and
“groups” based on morphological similar-
ity, DannGrex (1963 will be followed
with some slight modifientions.

Althongh several collections have been
studied of some species and subspecies,
there is gencrally only one or a few col-
lections of cach, More than one chromo-
some number was found only in one eol-
lection (of A, pallidi flora with 2n=16 and
18). Apart from this species and apart
Trom A, nodflora, where the material stud-
ied of the two subspecies have different
numbers, there is no certain documenta-
fion of more than one chromosome num-
her in any of the species. The Tollowing
discussion should be  judged from these
Premises.

Subgenns Purpurcipetala ([~ the Aspa-
lathus nigra group). All of the species
sludiedd — A, forbesi, submizsa, nigro,
ceplalodes, and bacbigere
to have the number 2n=18.

Subgenus Triplobractea |(=the A, tri-
quetra group), Only two collections of A,
gefeata have been eviologically  studied.
Both were found to have 2n=16.

Subgenns Aspalathus. This subgenus
comprises the main part of the genus and
conlains numerous groups of species.
Among them 2n=18 is most frequently

were found

Bol XNotiser, vol, 124, 1971
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oceurring, but 2n=16 has been found in
certain species or groups of species,

The number 2n=16 was found in A
desertorum, which forms its own group.
In the obviously interrelated A aeuleata,
A, chenopoda, A, cilinris, and A, cymbi-
formis groups — where the ala and ca-
rina claws are adhercntl o the staminal
sheath and the bracts are often trifolio-
late — all the species studied have the
number 2n=14. This also proved to he
the case in the more or less similar A
prostrata, A. pallescens, and A, asparagoi-
des groups and alse in the smaller-flow-
ered A, parviflora and A, ericifolia groups,
the latter having several common species.

A, ealearato is similar to the species of
the two latter but has larger
fruits, prominently spur-like leaf bases,
and different petal shape. The chromo-
some mumber was foumd o be 2n= 16,

In the A, pinea group (sensu DAHLGREX
1967 al, A, wniflora is interesting in that
it was found to have two numbers, 2n=
16 in 3 samples of ssp. willdenoaian,
and 2n=14 in 3 samples of ssp. oniflera,
The two subspecies prove (o be rather
distinet except for some intermediates in
the northernmost parts, and it may be ne-
cessary to reconsider using the previous
specific rank | as A, uniflora L. and
A willdenowiana Bexstn.). The eytolog-
ical evidence apparently  favours
treatment. The eastern forms of ssp, mwill-
deaeariciner,  which  wnlike the western
forms lack vellow pigments in the petals
claw-like legume, have the
same chromosome number.

B rOaes,

such

and have =2

ROLF DAHLGREN

A, macrocarpa and filicanlis, hoth with
long. manyv-seeded legumes, were shown
o have the number 2n=18 in spite of
showing similarities in leaf as well as
flower features with A, uniflora and A,
mrecranthe, the latter having 2n=16 in
the material studied,

In the many common species of the
laricifolin  group, 2n=18 is the
number, bul in A, laricifolin and

hirta
some slides seem to show a higher num-

her, 2n=ca, 20, although the contraction
of chromosomes in these parlicular cases
has not been sufficient to allow a proper
count to be made, In the 4 similar species
of the A, longifolia group the number
wias found to be 2n=18.

While among the species with flat, tri-
foliolate leaves most species proved to
have the number 2n= 18, ie A, mlpina,
coledonensis, otlongifolia, ternata, friden-
foeber,  wilfosa,  feterophgllo,  guingeee folia,
regasa and cytisoides, the species of the
AL stenophylla group investigated have the
numher n=16 or ca. 16, Three species
of the latter group. A aspalathoides, sfe-
nophyplla and  margineate, were  studied.
These species probably have 31 common
Origin.

A, sericen, which has flat leaves, but is
widely different from the species of the
AL stenaphivlla group, similarly proved to
have 2n=18.

A, decora s similar to A, macrand o
especiallv in regard to the vegetative
characters, but differs in Cloral details and
has the chromosome number 2n=18,
This also applies to all the material taken

Fig. 1. Somatic melaphase plates in Aspelathns L. A—1* with 2n=18, —Y wilh 2n=164.
and Z—X with 2n=14. A Al mewfeate (A 83). — B: A asparagoides (A 198) C:
A. decora (A T5). — I: A, erceiza [A 119}, — E: AL Jilicoauwlis (A 183). — F: A hispicda
ssp. hispida (A 261). — G: A, maecrocarpa (A 245). — H: A, pinguis ssp, cpstrafiz (I G0
— [ A quinguefolin ssp. wirgaba (1D 62}, — J: A rugosa ssp. rogosa (A 67). — K: A
gpinose ssp. spinese (D 74, — L: A, tridentole ssp. retenda (1 77). — M: A, fglodes (A
163). N oA viffosa (A 178). 0: A puiping (A 1421, P: A zegleeri (A 279). Q:
A. azpalathoides (A BB}, H: A colearale (A 274, — % A costulata (A 253, — T:
A, desertorum (A 174). U: A diamthopora (D 30, — V: A, morginale (A 195}, — X:
A. sericen 1118 gericea (A 159, — Y A, um'ﬂurrr LN reoell elerpoaerrrnnner (DY 8O, — & A, abieline

(A 11T). — Az A, orida ssp, aride (A 151). — A: A. arifforn ssp. uniffora (A 127), — The
seale is the same for all plates, Differences in ehromosome eonlraction maks comparison
between the karyotypes ireelevant.

Baot. Naotiszer, val. 124, 1071
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from the species of the A, carnosa group,
where the bract is united with the pedicel
for some distance, as it is in A decora,
Within the A. group,
from A. capensig, carnosa, ervcelsa, fuseo,
and subuinte has been studied. Re-exa-
mination of ample material taken from
A, capensis has given the number 2n= 18§,
not 2n=ea. 16 a8 given in DapLeREN 1963,

A. eallosa and ftglodes, forming the A.
callosa group, hoth have Zn=18&. Unlor-
tunately the A, aciphylla group is not re-
presenfed in may  material, Information
concerning chromosome number in Chis
group would be of interest as the species
are morphelogically  similar to the A.
carnosa group as well as to the A. arida
and A, pachyloba groups.

In A. arida, all three subspecies of
which are represented in the investigation,
the chromosome number is as low as 2w
=14. [Certainly there is no close connee-
tinn hetween A, aridea aned A wniflora ssp,
uniftora, which also has 2n=14; the ka-
rvolypes arve alse different.] In material
taken from A costulafa and  pallidiflore
of the A, pachyloba group, the number
found was 2n= 16, although in the latter
species 1 have also noted 2n=18, In A.
pachyglobe [ found 2n=18. The chromo-
number 2n=16 also occurs in A,
dinnthaporn, whicl is similar to A arida
as well as to the species of the A, pachy-
loba group,

In the A. tuberculota, A, condicans, A.
ringuis, A spinosa, Al s51l-
oninea, A. frankenioides, A, acuatiflorn, aod
A. niven groups the chromosome numbers
were invariably found to be 2n=18, This
also the ense in A retroffera and
juniperinag of the A, juniperina group., hut
in A chrysantfie, o species endemic on the
Piketberg and which resembles forms of

CArNO0sa material

ETLINLTY

recirva, Al

WS

Ao juniperina, the number was unexpect-
edly found to he fn=16, This is proh-
ably an  isolated case of reduction in
chromosome number.
In two plants of A, abicting studied,
the chromosome number found was 2n
14. A previous count on inferior slides,

Bot. Notiser, vol. 121, 1671
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In=I18 (DAHLGREN 1968 a] has proved to
e incorrect. Further studies of this spe-
cies would be desirable, Possibly the spe-
cies, which is at present placed next to
A. astroites (which has 2n=18) in mv
revision, is more closely allied (o the
somewhat similar A, arida group,

Of the A. pedicellata group, all species
of which have relatively large, somewhal
inflated, smooth, and hard legumes, 3
species are included in the present study,
all with the chromosome number 2n - 106,
Here, as in the A, stenophylla group, the
species wilh this low chromosome number
have probably evolved along g common
line of evolution,

In all the species within the large A,
group  that invesligated
the chromosome number has invariably
been found to be 2n= 18, This is also the
case with the material taken from the A
bracteata and A lanala groups and in the
groups with Nat simple leaves, previously
treated as the genus Borbanie,

Subgenus Ecklonella (=the A, diffusa
group|. The single species, A, ofiffusa, is
represented in the materinl studied. The
chromosome number is approximately 2n
=1H.

Subgenus Nortieria (= the A, linearis
group), Numerous plants of cultivated A
linearis ssp. lineeris, the Rooibos lea plant,
have been studied. AIl had 2n= 18, as did
a eollection of A, linearis ssp. Telipetala
from the Swellendam [Division,

Subgenns Rafnioides (=the A, nuodi-
flora group|, The single species, A, i

divaricala WG

flora, is represented in the investigalion
It was shown to have 2n=18, as do mosl
species of the genus. In DAHLGREN 1968 o
the number was reported as being 2n - 20
due to marked constrictions on a chromo
SOTE [ir,

Within Aspalotfes 2n=16 accordingly
oveurs as Follows:

1. in subgenus Triplebractea (Ao go-
leater)

2 in the A, stenophylla group

3. in A zericen
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4. in species of the A, pachyloba group
and in A, dinntfiopora

3. in the A, pedicellata group

B, in o number of species with the leaf
base prolonged into a spine or spur: A.
desertornm, A, calearola and A, wniflora
ssp. wdilldenoeriana, and in A macrantla,
which is similar to A, pniflora. Tt is doubt-
ful whether these “leaf hase spur species”
have close evolutionary connection with
omne another. In other species with leal
base spines, eg. Ao acolenta, the chromo-
some number is 2n=1§,

7. in the two isolated cases A, chry-
seentfver and fretricoten.

The number 2n= 14 occurs in the fol-
b ing

1. im A, aricda

2. in A abictina

d. in A wniflfera ssp. eniflorne

(M these species A, uniflora doubtless
represents a separate line of reduction of
chromosome number, there s
possibly o closer connection between the
former bwi species,

whercas

GENERIC CONSIDERATIONS

Two conspieuons features can be noted
in the ease of Aspofathos:

L. total absence of polyvploidy  (apart
fvomm odd cases of |'r||;||||:|u'|_',:p]ui|_|_:\| as far
as hitherlo known

2, change in basic number, probably
x=%—=x=8 (— x=7), which has ocurred
in several independent groups of species
or in individual species,

Within Fabaceae in the narrow sense,
prslyploidy s
i= probably no genns of a size comparable
b Asperfatfines (and equally well Known)
which lacks polyploidy entirely. MPsoralene
[which is possibly  heterogeneous)  may
represent such a case, as the only numbers
known are 2Zn=20 and 22 Similarly
Coredalarin commonly displays the chromao-

and there

Wwiner coamnmisn,

497

some number 2n= 16, though a few spe-
cies have 2n=2, In Cyiisus the polyploid
48 dominates, and in Hex
the polyploidy is even more pronounced,

Aspalathus is not closely related to any
of the genera menlioned, In the genera
Lebeekio and Wiborgia, which are among
those most closely related to Aspalathns,
polyploidy  has not been found in the
{relatively small) material studied.

In spite of the probable absence of
polyploidy, different populations of seve-
ral species exhibit conspienous differen-
ces in floral size — c.g. within A, quin-
guefolin, acuminata, cornose,  ocfphyfi,
The investigation includes
examples of extremes in floral size for
several such species.

Variation in the basic oumber as in
Aspalatfins is common in larger genera in
Fabaceae, Thus in Trifolium x=>5, 6, 7,
H,or 9, x=% being the commaonest number
found. in Medicogo x=7, 8, or 9 similarly
wilh x=48 as the commonest number, and
in Letos x=6 and 7, both numbers being
frequent. ;

In the genera of tribus Genisteae (in a
wide sense) the chromosome numbers are
less well known and the variation in basic
number within  the genera less pro
mouneed, Crefalarie has almost invaribly
=8 and Genisfo x=12 {or 6). Aspalodfins
shows grealer variation in basic chromo-
some number than do most other genera
of Genisteae that have so far been cyvlo-
logically investigated.

numher 2n

and  eflrina.
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Notes on Alyssum and Some Other Genera of Cruciferae
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By Jimmy Persson
Department of Plani Taxonoemy,
University of Lumd.

0. Vallgatan 18—20,

5-223 61 Lund, Sweden

1971, Studies in the Aegean flora XIX. Notes on Alvssum and some

other genera of Cruciferae, — Botl. Noliser 124: 309—418.

Somatic chromosome numbers of 15 species

of Crueiferae from the Aegean

region are reported. For eight species the chromosome number bhave not been
previously recorded. One deviates rom an earlier record.

New records are: Algssum foliosum Bory & Cnave. 2n=16,

Wyssum fulvescens

SIETH. & 5M. 2n= 16, Algssem smpenaedm MEYER 2n= 106, Ayssem sirigosum BANKS &

SoL. 2n=186, Alysswm umbellatum DEsy. 2n
In=18, [lberis sproneri JORD. 2n=14, Ricotin cretice Bolss, &

miree graece L.
HELDBR. 2n=238

16, .1|'y.~:.-.'urrl sieadlam Jonn, 2n= I8, {arda

Yariation and taxenomy in some critical groups, especially the Alyssam oimes
compex, and Aurinin saratilis are discussed,
Alyzsum sicalum Jorp. is reestablished. It is a perfectly good species occurring

in sicily. Peloponnisos and Crele,

MATERIAL AND METHODS

The present investigation is based mainly
upon malerial collecled in Greece belween
1957 and 1070 ||-:.' the author and L'La]EL':lﬂth'h
from the Department of Plant Taxonomy,
Lune.

Plants were cultivated in greemhouses in
the Botanical Garden, Lumd. After pretreat-
ment for aboul 1S howrs al 2450, rool lips
were fixed in the Svalof modifieation of
N.'l.'u':|-|||.]I'|.-H:|I'j|1-|.'|||.'I'|h.|:-. cul |.1:|' means of mi-
crolome  (seclions 12 w), and stained in
erystal violel, The drawings were made with
the aid ol o camera lucida.

FFor morphologic analvsis material from the
following herbaria has  been {albk-
revialions according o LAXJOUw and STar-
Lev 1964 : E, FI, G, LI, W and WU, [ am
most indebled (o be directors and curalors
ol these institules.

Youcher specimens are preserved in the
Botanieal Museum. Lund (LI,

The following abbrevialions of colleclors
names are used: D=P. H. Davis, G—H=E
Garnorse-Harpy, N=II Nospexstam, P=
J. PERrssox, R=H. RUNEMARK, 5=5. SNOGE-
RUP.

sludicdd

Alyssoides creficn (L. MEDICUS

Alpeeoides eretica is restricted o Crete
and the Aegean islands, as shown in the
distribution map in RUNEMARE, SNOGERUP
& NoppeEssTasm [1960), A new localily was
fone in 1966 on the island of Ofidosa,
west of Astipalea (B & P 22769). The
species grows on precipices of hard cal-
careous rocks,

The =103,
which has been reported earlier by Cox-
TANDRIOPOULOS (1970). The chromosomes
are rod-shaped with a length of 1L8—2.2u
and a breadth of about O.4p (Fig. 3 A).

chromosome number s 2n

CYTOLOGICALLY INVESTIGATED
MATERIAL:
Grecoe, Nom, Dodecanesos, Astipalea, NE of
Baia di Caminacia, SW-part of ML Cutella
R & N 15280).
- - 5 of Baia della Sabbia, 5130 m
sm. R & N 15106).

Bot. Notiser, vol, 124, 1971
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Alyssoides uleienlala (1) Meniovs

Algssoides uteiculate is a variable spe-
oceurring  in Ikaly,
Europe, western and northern Turkey.
The chromosome number is 2n=16,
and the Karyvotvpe closely resembles that
of A. cretica. This number has previously
reported by CONTANDRIOPOULOS

cles sonth-castern

bheen
{19741,

CYTOLOGICALLY INVESTIGATED

MATERIAL:

Jugoslavia. Makedonija. The narrow gorge of
Yardar, 5 of Negolinoe (R & 5 21493).

ALYSSUM L.

Algzsum has been delimited in accord-
ance with DrprLey in his revision of the
Alyssum  species of the Orient (1964 a,
1064h, 1965a), The species investigated
are all annuals, viz., A. foliosum, A. ful-
nescens, A, minns, A, smygraaenm, A, siri-
gosnt, A, nmbellofom (0l belonging to
sect. Alyssum), A, algssoides (sect, Psilo-
nema [MEvER| Hookewr fil.), and lastly,
A, sicoifem, which with respect to marpho-
logical and cviological charactecistics is

an  intermediate  between  the  sections
mentioned,
As far as the investigated species are

concerned there s a distinet difference in
chromosome shape between the two see-
tions (elliptic chromosomes in A, algesoi-
deg, elliptic and rod-shaped in A, sicolem
and rod-shaped in the other species).

A detailed morpholegical analysis has
been carricd out as some of the species
are difficult to delimit and extremely va-
riahle, apparently beeause of an almost
obligate  self-pollination, leading to  dis-
tinguishable populations consisting of one
or o few pure lines.

Alyssum foliosum Bory & Coavn.

Algssum foliosum is a rare,  poly-
morphic species known from about 20
Toealities in southern Greece, Crete, west-

BEot, Notizer, vol, 184, 1971
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ern Anatolia, Cyprus and some Aegean
islands (Fig. 1}, Vegetative characters like
pubescense and leaf-shape are highly va-
riable. Modificative plasticity is obviously
consideralble and fo this an essentinl part
of the wvariation can be assigned, bul o
high variability is shown also in non-
modificative characters, In Flora of Tar-
kev 1. Duvprey (1965 b) distinguishes two
varieties, viz., var, foliosum and var, me-
gefoenrpum HAL.

The given characters are;

Fruits 3—4.5 mm long and wide; racemes
condensed, 1—2 <m, 10- or
fruited .. var., foliosum

Froits 5—7 mm long and wide: raccemes
elongated, 3—4 cm, more than 10-
fruited .. ........ var. megaolocarpum

less

Of the mentioned characters, (roit-size
on the whole can be relied upon as there
is litile variation within populations. The
length of the racemes and the number of
fruits are of limited value as they vary
widely and cannot be correlated to fruoit-
sizge. In large-froited  populations  speci-
mens with only 5—10F fruits can be found
together with many-fruited specimens, the
variation apparently being due to envi-
ronmental factors. In the small-Fruited
form, specimens with up to 20 froits and
rather long rncemes occur. Forthermore
there does not seem to be any correlation
hetween fruit-size and distribution,

In the limiled material available o ome

at a suitable stage of development, 1 have
founnd the sepals of var. megoelocarpm
(4 cvollections) to be early decidoous. In
var, fefinspm 1 have noted 3 collections
with persistent and 4 with decidue
pals. There is also a considerable variation
in size of petals, length and shape of the
appendages of the shorter stamens  (Fig,
2 AL}, length of styles, ete. This varia-
tion between material from different areas
sannot he taxonomically evaluated on the
limited material as yel available. How-
ever, as the species during greenhouse

15 Ke-

comditions develops more or less eleistog-
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amous flowers, a high rate of self-pollina-
liom is probable in natore too, Therefore,
the variation pattern found may Lo a greal
extent have its origin in local differcntia-
lion resulling in populalions consisting of
pure lines.

The chromosome number In=186,
aml the chromosomes are rod-shaped with
a length of 1.5—10.80 anmd a breadth of
0.3 —0.4u (Fig. 3 B). Mo earlier records
are known to the author,

s

CYTOLOGICALLY INVESTIGATED
MATERIAL:
Greece, Mom. samos, [karia, 1 km SE of the
|!u|':l|[ of ML Melissn, 700900 m s.m
|H & § 12637).

samos, 1—3 km W of Maralhokampos
20 —3M m s, (R & 5 19172).

Alvssum fulveseens SIRTH. & 531,

Algssum Jilvescens occurs on the east
Acgean islands and in western Anatolia.

Rot, Motiser, vol. 1240, 1171
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A record by SiprHoRe from Peloponnisos
needs confirmation, as in no other case
is the species known to oceur west of the
phytogeographical borderline between the
Cyelades ond the east Aegean islands (cf.
RecHisceEr 1949, The easl Aegean ma-
terial is quite homogencouns and belongs
to var. fulvescens (siliculn glabrous),

The In=16,
and the karvolype is closely similar to
that of A. foliosum (Fig. 3 C). No previouns
records are known to the author,

chromosome number is

CYTOLOGICALLY
MATERIAL:

Greeee, Nom,
Marathokampos,
TEEE)

- the E-promontory of Mt

B v s.om. (H & 5% 19306).
— the E-promontory of ML
—1200 m s.m, (R & 5 19470),

INVESTIGATED

Samos, Samos, $3—4 km W of
Ja0—350 m sam. (K & 5

Kerki, 600

Kerki, 800

The Alyssum minus Complex

In the group of species which has ear-
treated by most botanists  as
Alyssum compestre sensn lato, one of the
components is A mines (L) BoTHM. and
the rest are A, strigosum DBavks & SoL.
and A, hirsenfum Biee.

This group has been extensively inves-
tigated by DUDLEY (1964a). According o
him, A. minns is distinguished from the
olher species  in having @
maorphic indumentum of the siliculae con-
sisting of small stellate hairs, while A.
strigosimn and A, hirsntnm have a di-

lice  Dbeen

Ewin LR R

Key 1o the species

Froit indomentum monomaorphic, of
allenuale lowards the

L. Fruit indomentum  dimorphic,

APPENdAEeEs ... v . e
2, Tuberculate fruit h

o

stricted at the middle.
A Sepals persistenl.
allenuale lowards the base, %0

Bot. Motisor, vol, 134, 1971

slellale
| e S S
of tuberculs

Petals somewhal conslricled al the middle or more than
2. Tuberculate fruit hairs simple or unequally

equally Lifure .'|I4,' Long filaments wingless.
3. Sepals enrly deciduous, Bifurcale froil bhairs stiff, 04 —08 mm long.
2.5—3.5 mm long |
Bilureate fruit hairs T seri
45 mm long ........c0..

PERSSON

marphic  indumentum  consisting of, in
addition to stellate hairs, equally bifurente
or, in the latter case, simple sometimes
unequally bifurcate hairs, A, minus var,
micranthum (MEvER] DUDLEY has stellate
fruit-hairs  with unequal rays, two  of
which are longer amd ascending, therchy
appearing furcate, [t might therefore he
confused with A, strigesum. However,
other charncteristics, such as longer, often
hairy  style and the, at malurity, hori-
zontal to ascending pedicels of A, minus
var, mucranthum can also be used in se-
parating it from A. strigosem, which has
a glabrouns style and divergent-spreading
pedicels. Still, on individoals without de-
veloped fruits these characters can hardly
he observed, In  such DubLEY
(1964 o} poinls lo another characteristic
of A mines, namely 5 monomorphic indo-
mentum on the pedicels, but 1 have foonad
that this is not always true. In my opinion
the shape and size of petals and append-
ages of the shorter e
reliale charocters. A. minns has petals
which are entive o emarginate and graduo-
and the
appendages of the shorter stamens are
abount hall as long as the filaments [Fig.
2 1), The petals of A strigosum ssp. siri-
goseim are emarginate and somewhal con-
stricted al the middle, and the appendages
are 34 to 45 as long as the filaments
(Fig. 2 G). The third species, A. hirsatim,
can in g similar (voung) stage easily be
identified by the prescence of a wing-like

CASes

stamens are

ally attenuate towards the base,

appendage  also on the longer slamens
(Fig. 2 Hj}.
hairs. Pefals 2—3 mm long, graduoally
...... R e i e e e |, i LT ]
simple or i1|r-."|.lre' amil  stellate hairs

34 mm long.
bilfurcate. All filaments with winglike
ceeornss A Teirsedtim

Petals + cone
5w dle ':fnr;rrx[“u ssp. strigosuem
rous, E—16 mm long. Petals gradually

.'. .sl'rryquurr "NI:I. 1frfrrrr|:rm
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2. Petals and short stamens. A Algssum foliosam, I A smgronoeam,
E: A fulveseens, — F: Ao strigosum ssp. cedroram, G A strigosim ssp. strigosom. —
H: A, hirentum (also long stamen). — [ . mings. — J—L: A sieafum. — M: A, olgssoides, —
A: Greece, Allica, HELDREIGH, 4. 1892, — B: Turkey, Menderes Dagh, SisTexis 223, —
Cr Greeee, Samos, ¥ 16621, I: Gr., Naxos, B 374 — E: Gr. Kalimnos. B 19006, -
F: Turkey, Mersin, [} 2648% — G; Iran, Mazanderan, WENDELBG 253, — H; Torkey,
Anlalya, 1) 35262, — 1: Portugal, Estremadura, pa Cunga 1588, — 10 Greece, Chelmos,

HaLacsy, 154, 18098, — K: Gr. Erimanthos, cult. 1P 160--1. — L: Italy, Sicily., Ross HO2,
- M: Poland, Bolkenhain, SINTENIS, 28.5. 1876,

Alyssum minus (L] RorTnsa The chromosome number is 2n= 16,
Alyssum minus s distribuled in south- agreeing with earlier reports on the chro-
ern and eastern Furope, northern Africa  mosome number of A, campestre (Ia-
and southwestern Asia, often as a weed, RETZEY 1932, MaxTon 1932, GamrnE &
Bat, Natlser, vol. 121, 1971
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MavHEIROS-GARDE 1953, BOCAER & Lawr-
SEN 1938). The karvotype is very similar
to that of A. foeliocsum (Fig. 3 E).

CYTOLOGICALLY INVESTIGATED
MATERIAL:

Greece. Nom. Cyelades. Paros, 1 km N of the
peak of Prof. Elias, 550 m sm. (R & &
12726

— -— E of the peak of Prof. Elias, 700 m
san. (B & S5 12378),

— Nom. Samos, [karia, | km N of Ag, Niko-
lnos, 50100 m sm. (R & 5 G194,

o Ag. Nikolaovs 5 of Evethelo, 80—
1200 o s.m. (R & 5 G7O0),

samos, the E-promontory of Mt Kerki,
BOO—1200 m sm. (R & S 19370],
- ~— -— S-precipices of Mt Kerki, N of Ag.
Kiriaki (B & % 1951%).
— — — d—4 km W of Marathokampos,
A30—450 m sm. (R & 5 1901%1).
Nom. Lasithion (Crete). Sitia, Mt Spathi,
N— NW.slope, BA0—1150 m sm. (B & &
1804 |,
e '\]H-l'!l,' above ”l"i. 150—550 m
san. (I & 5 17151).
the wvalley of Leopetra. 0—150 m
s (R & 5 19446,
- — 2 km 5 of the town of Ag. Nikolaos,
O30 m s.am. (K& 5 174806).

Alyssum smyrnaeam MEVER

Alyssum smyrnoeuam occurs on the east
Aegean islands, in western Turkey (also
the European part) and Galatia, and has
recently heen collected on Crete by Grev-
TER and the island of Naxos (Cyelades) by
Buxesark. (coll, nos., B 332, B 374 and
K 746 mistaken for Algssum folicsum in
BUNEMARK, SNOGERUF & NORDENSTAM
1060,

It is probably closely velated to AL ful-
vescens, but easily  distinguished by its
shorter racemes, shorter styles, and by
the size and shape of petals and append-
ages of the shorter stamens (Fig. 2 D, E)-

The chromosome number is 2n= 16,
and the karvolype closely resembles that
of A foeliosim. No
known 1o the author,

ecarvlier records are

Bat. Notiser, vol, 124, 1971

JIMMY PERSSON

CYTOLOGICALLY INVESTIGATED

MATERIAL:

Greece. Nom, Cyclades. Naxos, \"l'-&]upi" of
Fanari Oros, 1 km NE of Moni, 7007350
m s (B & 5 11147,

Alyssum strigosum Baxks & S0L.

Alyssim strigosum is very similar and
probably closely related to A, minus. I
is widely distributed in southern and east-
ern Eurape, northern Afriea and the Near
East eastwards to Afghanistan. Although
oceurring in the surrounding areas it
seems o be totally lacking in the Cyelades,
Duprey  [1964a) has  distinguished two
subspecies, vig., ssp. strigosum and ssp.
cedrorgm  (SCHOTT & RorscHy) DUpLEy.

S cedrorum is found mainly in south-
ern Anatolia, extending info northeastern
Anatolin and Cyprus (Fig. 4). Aecording
to DUDLEY, “"this taxon was originally
thowght to be a species distinet from AL
strigosum, but the presence of a large
number of intermediate specimens {rom
Amatolia and Cypros  (mostly  oceurring
within the range of ssp. cedrorum) indi-
cates Lhal subspecific rank is more app-
ropriale” (DupLey 1964a). Four of the
nine eollections which DunLey in Flora
of Turkey 1 (1965) classified as interme-
diates have been available o me, and T
found all incorrectly determined.

Thie colleclions are:

Turkey. Prov, Tu Tuwnceli 1o Pliimiir,
1000 m s (D 29215).
Prov. Gaziantep. 5 of kizilhisardere, 750
m s, (1 280308],
Prov, Eskischir. Sivrihisar to Eskischir,
0 mosom, (1 3G0-G],
Prov, Burdur, Yesilova o Denizli, 11000 m
som. (1) SHE0HE) .

The twa first mentioned collections are
quite typical A, strigosum ssp. cedrarum,
and the other two are A, hiradom Bien.

However, in other material available
to me (about 100 collections) a few collec-
fions, especially
appeared to be intermediote between the
two taxa. and this fael points (o the suh-

material from Cyvpruos,
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Fig. 4. Somalic metaphases in sections of rool fips Az Algssofdes cretiva, In=16.
B: HH\'.\'“Hr folinsum, 2n- 16 G Algssum falvescens, 2n— 16, I: Alysswm afrigosum
ssp. afrigozsem, 2n=164. E: Algsgum minus, 2n=16, F—~i: Adypsseem sicefum 2n =48,
H: Mlyssom algpsseides, 2n=532. I: Alyssium wmbellatem, 2n =164 J: Awurimia sora
tilis ssp. orieatolis, 2n=16, K: Mheris sprunce, 2n=14 L: Cordamine groeca, 20— 18

specific rank as being the most appro-
|I-I'i:4il|' |differences hetween the two suhb-
Table. 1].

There seems to be o very high rate of
self-fertilization in this species (full seed-
selling on isolated specimens). This may
be one of the factors that make intermedi-
ale specimens quite rare although the dis-
tribution area of ssp. cedrornm is com-
pletely covered by that of ssp, strigosom

species summarized in

The number 15 9n=11{,
and the karvotype is very similar o that

of A, foliespm and A, mine: (Fig. 3 D).

chromosome

CYTOLOGICALLY INVESTIGATED
MATERIAL:
Nap. sbrigosmem:

Greece. Nom. Dodecanesos. Karpathos, Saria
the valley N of Crmos Armiro (R & 5
ThAG).

Baot. Natisar, val. 120, 1971
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Fig. 4. Distribution of Algssum sirigosum ssp.

codrorpm  (dols) and inlermediales helweaen
A, strigosum ssp. sfrigesmm and ssp. cedro-
rum  (lriangles), according to  invesligated

herbarivm material.

H.h||. ced rorim;

Turkey. Prov, Burdur. Burdur
miles from Bucak, 720 m s.m.

.'I.I'l:l.llll_vu, 5
1 et .

Alyssum umbellatiom Desy,
1l

Hrc,

Alfgssum  wmbellofum is o widespr
species in the East Medite

rrinnmean

it often cceurs as a weed,
chromosome nomber is 2n=16,
and the Karyvolvpe is very similar to that
of the olther investigated species of secl
Algssum (Fig. 3 1). No previous
are known to the aathor.

where
The

records

CYTOLOGICALLY INVESTIGATLELD

MATERIAL:

Greeee, Mom. Cyelades, Naxos, the slope of
Fanari Oros, NE of Moni, 500 m s
IR & 5 11956,

[os, between Chora and Profitis Elias,
L3 m s.m. (K 2370].

-—— Nom. Samos. lkarin, the pass W of At

Melissg, 700—900 m s.m. (R & N 16326G),

Alyssum alyssoides (L.} L.

Algsxiem aofgssoides is distributed
throughout most of Euwrope, northern
Africa, Russia and eastwards (o India,

maostly a5 an annual weed, and is also

Baot, Notlzer, vol. 124, 1971

JIMMY PERSSON

naturalized in the United States, Canada
and Argentine, [t seems to be absent from
most of Greece, excepl the northernmost
part of the mainland, Reports from south.
ern Greece probably orviginate in confu-
sion with A, sfeodem or A, mings.

The chromosome number is 2n=32,
agreeing with earlier reporls [JARETZKY
1928, Maxtox 1932, Tiscurer 1934, Bd-
cHERr & Larsex 1958, Boxxer 1963, Mur-
LIGAN 1964). The chromosomes are all ol
aboul equal size, more or less elliptical
and about (.8u long and about 0.4p broad
(Fig. 3 H).

The chromosome number  2n=16,
given by CONTANDRIOPOULOS (1970) for
Al edyssoides var, de pressum from lowland
Inealities on Attiea and Crete, is probahly
due to confusion with one of the species
of sect. Alyssum. No Greek collections of
A alyssoides var. depresstin are Kknown
to me, and moreover the pollen size of
the true war. depressnm from Huongarw
and Romania is the same as for var. alys-
saides, making it plausible that the former,
like the latter, is telraploid (2o=32).

CYTOLOGICALLY INVE
MATERIAL:

Grecee, Nom, Pierin, Odympos, monastery of
Fetras, 00— m sm, (K 21374).

TIGATEL

Alyssum siecnlom Jorpax

5 (—9)
Indumentum  of adpressed  stellate
hairs. Leaves obovate to linear-lanceolate
Inflorescence  rarely  branched, Froiting
raceme  short, sometimes onearly  subum-
hellate, 0.5—2 (—3) em. Pedicels 1.5—3.5
mm, ercclopatent. Sepals 2—25 mm, fall-
ing before ripening of the froit. Pelals
pale vellow, L gradually attenuate to-
wards the base, enlire lo emarginate, 2—3
mm. Filaments of the shorler slamens in
most cases with connate appendages. Nee-
taries erect, peg-like, c. .3 mm. Styvle
0.5—1 mm, glabrous or with few stellate
4% 3—4 mm, orbicular,
of adpressed  stellate

FEreet or decumbent annuoal, 2
cm,

hairs. siliculae 3
with  indumenium
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Table 1. Differences between the lwo .'u:ln:,'u_-:'il*h (14 .U"FJNHI strigosum.

ssp. slrigesam

LY LB cedrorum

Size of siliculue

A0—5.0 % 400610

4000 40—0.5

i lemgth) m—=4.% s= 2045 n=35 m=d4.66 s=*048 n=17
(breadih) m=453 520453 n=35 m=4+71 5=*047 n=17%
Sepuls Early deciduous Persistent
Petats Emarginate, more or less Emarginate o biloded, graduo.
constricled al the middle ally attenuate towards the bose
(Fig. 2 (). or somewhal constricted at the
il e IT"ig. 217,
{length a4—33 d3.2—14
m=284 s=ZT0.26 n=20 m=2362 s=+036 n=11
Skyle  (length) 0.5—1.2 08—14
m=0.74 s=20.18 n=37 m=1.03 s=*015F n=17
Tuberculate fruithairs . 4—10.8 0.5—1.6
[ lemglth) m =15 +0.13 n=37 m=1.18 s=%022 n=15

Hairs stiff.

Measures in mm. m=mean, s=slandard deviation, n

hairs, valves equally inflated with flatte-
ned margins. Seeds 1.4—1.9 mm, narrowly
— Pollen-size 26—30u. — Chro-
48, — Flowering

winged.

(RVERELHA L) [ mlmr In

period:  May—June.

NEOTYPE: Italy. Sicily. In arenosis
monlosis. Madonie, IV—Y1 1913, 11, Ross
Herbarium Siculum Mo, 802, in Herl, Bot,
Land (1.1D).

LOCALITY LIST:

laly, Sieily. Palermo alla Pizeata, V1879,
Gaxpoaenr 1302 (LY), — 1L Sicily. Monlivm
Madoniarum pracserlim in Pizzo  Anlenna,
701930 m o som. 21.7. 1874, GABRIEL S TROBL
1AL, - It, Sicilv. In arenosis montosis,
Madonie. IV—YI 1913, 1. Ross Herbarium
Siculum 802 (LI, Greece. Crete, ML Psi-
loriti, Hochebene Nidha, 28V, 194, Ddnrren
fida (W) Gr. Akhaia. Aroania, 3.5 km
S55W of Zarouchla, 17001800 m s.m. 2.8
1568, P 1756 (LD}. Gr. Akh. Panachaikon,
4 km E of Pournarokastron, 1300-—150 m
sm, 56, 1989, P 2305 (LD). — Gr. Akh. Eri-
manihos, 1.5 km I of Kalentsion, 1400 m 5,00,
4.6, 1969, P 2178 (LIN. — Gr. Akh. Eriman-
thos, 4 km E of Kalentsion, 170M—1875 m
s.m.. cult.. P 160 (LD). Gr. Argolis. Oligyr-
los, 2.5 km E of Kandihla. 1500—1625 m s.m.
9.7, 1968, P 931 (LY. — Gr. Arkadia. Chel-
s, 1500 m sm. 208, 1893, HaLicsy (LI
Wi, — Gir. Ark, Mainalon, 4 km NW of
28

Hairs more or less sericeous.

number of individoals examined,

Kardaras, 1800—1650 = san. $1.5, 1969, P
TR (LI, Gr. Ark. Mainalon, 3 km NW
of Kardaras., 16001700 m sm. $.5. 1968
1P 508 (LD, — Gr. Ark. Mainalon, 5 km NW
of Kardaras, 16301080 m s 289, 1970,

P 4110 (LI1D). Gr. Ark. Parnon, Megala
Tourln, 3.5 km W of Kastanitsa, 1500150
m s GEL 1970, 1 4192 (L. — Gr. Elis
Aslran, 2 km MW of Lambin, 14530—15530 m
sam. 2470 1988, P o1220 (L1 . —— Gr. Korinthiz.
Kellene, 3 ki NW of Bousion, 160KM—1700 m

s.m. 14.7. 1968, P 1086 (LDY). — Gr. Kor
Livadaki, 25 km ESE ol Zarounchla, 1800 m
s.m., cult,, 1P 162 (L1} .— Gr. Laconin, Parnon,
I kmi WHNW of kosmas, 1530—1600 m s.m.

Si, 1068, P oagl (L1, Gr, Lae, Parnon.
0.0 km NI of Vamyvakow, 1770 15954 m s
6.7. 1968, P R32 (LI}). — Gr. Beofin. Par.

nassos, 10 km N of Arschova, 1500 m s.m.

25.7. 1971, P (LD} Gir. Evritania. Kauki,
17 km MW of Ka I'i.li'h]‘\.ilil:l., 1600 oy =.m. 98.5.
1971, P (LI} Gr. Phoeis. 10 km N of

Amfisen, 100 m =m. 235 1071, P (LI)). —
Gr. Phe Lidorikiow, 100 km 5E of Lidorikion
150016000 m sm. 255 1971, P (LID).

Alpssum  siculum described by
ALeExs Jompax (1864) using spontancous
material from Sicily in addition to pro-
geny enltivated in France, This taxon has
been neglected by most botanisis or tre-
aled as o svononvim [or Algsswm afyssofdes
(L.) L.

Wik

Bat, Notiser, vol, 121, 1951
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A Greeees, Mainalon, 1* S078,

JINMY PERSSON

It: G, Parnon,

P 852,

During my investigations of the moun-
tain (lora of Peloponnisos a small species
of  Afgssnm, superficially similar to o
dwarf A, algssoides was found on most of
the mountains (Fig. 3. The plant had
alrendy been collected by Havicsy on the
mountain Chelmos  on Peloponnisos  in
1893, Due to its dwarf habit and the con-
tracted fruiling raceme he described it as
A ealyeinum 1. var, pomilnm HaLAcsy
(1894), However, in my opinion all cha-
racters are well in accordance with the
original description of A, sicufum by Jon-
nan (original material or other specimens
from Jorpax's herbaria inguired for un-
successfully in LY, P, Kk, BM]}. This fact,
together with the oceurence of other col-
lections [rom Sicily (el locality list) whiclh
in all (viz.,
sminll petals, appendages on the filaments

Bot. Netiser, wol. 134, 1971

characters short racemnes,

of the shorter stamens, pollen size cle) is
very similar to the Greek material, strong-
lv indicates that A, eefyeimom var., pami-
tuem is conspecific with JORDAN'S faxon.

Concerning A, afyssoides, this taxon
te Db totally lacking on Sicily.
Furthermore, the chromosome number of
Ao sicelum is 2n=48, whilst A, alyssoides
has 2n=32, The former species nearly
alwavs has o more or less well developed
appendage on the filaments of the shorter
slamens, whilst the latler alwavs has slen-
der, unappendaged filaments, This char-
acler is of great interest as it is a key-
charncter for the two sections Peilonenma
(. A MEvER] Hook, (filaments slender,
wingless, cdentate and unappendaged) and
Algsznm (Filaments stouter, winged and/or
dentate, and’or appendaged). A, sicelum
is ahviously intermediate hetween the two

SCCIns
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Table 2. Comparison belween Algssnm alyssoides. A sicalom and A minos in some
characlers.
A. lyssoides A, siemlur A iz
Sepals persistent deciduous after early deciduous
sonre Qe
Petals somrew hal consteieted + gradually allenuale gradually allenuale
Lelow limb (Fig. 2 M),  towards the hase |Fig. towards the base (Fig.
3—3 mm 2 J—Lj, 2—3 mm 2 1), 2—3.5 mm
Filaments of 1wl appendoges willhe or willhout willy appendages

shorl stamens  (Fig. 2 M)

Neclaries peg-like 0610 mm

Style 0306 mm 0.5
Pollen-size 21.7—24.1p 26.2
2n g2 45
sections in this respect, In most other

characters except habit it is intermediate
between Lhe telvaploid A alyssoides of
secl. Psifonema and the diploid AL s
of sect. Afgssum, both annuals (Table 2).
Iingrams, showing the variation in total
plant  height, roceme length, pedicel
length, length of neclaries, lenglh of stvle,
size of petals and pollen-grains of A, sicu-
fum and A, algssofdes, respectively, are
given in Fig, 6. Tt seems gquite probable thai
the hexaploid A, sicndom is an allopalyp-
loiel between two species from the dil Ter-
enl seclions,

In his revision of the Afgssum of sect,
Mentoens and  sect, Psilenema DUDLEY
(15 considers  Algssum eolgeinnm L
var. pumiliem Hal. o be conspecific with
Alyssiern alyssofdes (L) L var, depressam
(Scnur)  DunLey, with
which | eannot agres. Algssum alyssoides
var. depressnm is in my opinion only o
prhenotypically  stable dwarf-form of A,
edjpszoides oceurring on some  mounls
in Hungary and Romania. This is sup-
ported by similarities in floral characters
and pollen size.

LI :L.‘.:‘ill!]ll]li"]l

CYTOLOGY: While A, alyssoides  has
42 small, more or less elliptical chromo-
somes (Fig, 3 H|, and A. minus (Fig. 3 E)
{and  other investigated species of  sect,

appendages |Fig. 2
peg-like 0.3

L) (Fig 21}
tl‘ill.ll”l.l:]:ll' .1 mm
1.4

Ay

LG mm

L. mumn 0.7 i
24

1t

050

Algssum) 16 rod-shaped chromosomes of
about twice the size, A. siculum hos 48
chromosomes of varving siec: oo 16 longer,
rond-shaped and the rest more or less ellip-
tical (Fig, & F, (). Thus, hoth number
and morphology of the chromosomes sup-
port the theory of the latler being an

allopolyploid  between  speeies from the
Iwor seclions,

DISTRIBUTION AND ECOLOGY: A,
sicefum is distributed on mountains  of

sicily, southern Greeee and Crete (Fig. 7).
On Peloponnisos it oecurs on dry slopes
and deserted lields on most of the moun-
tains, mostly atl altitudes from 1500 (o
IR0 m s.m.

VARIATION: AL sicolum is probably o
a greal extent self-pollinating. The popu-
lations are rather homogeneous but varia-
tion hetween populations is  pronounced,
especially in size and shape of the appen-
slamens. In popula-
mas, no or only an

dages ol the shorle
tions from At Ch
extremely minute appendage can he foond,
but on all the other mountains of Pelo-
ponnisos the filament of the shorter sta-
mens has an appendage varyving from o
fittle tooth (mt. Kyllene) to a well devel-
aped wing (Mt Erimanthos) (Fig. 2 ]

Ki.

Bot, Notizer, vol, 124, 1971
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Fig. 7. The known distribmtion of Alyssum sicelum,

CYTOLOGICALLY INVESTIGATED
MATERIAL:

Greece. Nom. Akhain, Erimanthes, 3 km E of

Kalentsion, 1700—1875 m sm. (cull. P
16,

Chelmos, 3.5 km 55W of Zarouchla,
17001800 m 5., (P 17560,

Nom. Korinthia. Livadaki. 2.5 km ESE oi
Zarouchla, 180 m s.m, (cult, P 16G2).
Kyllene, 3 km NW of Bousioen, 1600
17000 my s, (1 DOSREG) .
Nom., Argelis. Nigyrios, Skiadis, 2.5 km
E of Kandbhila, 1500-—1625 m som. (P 931},
MNom, Arcadia, Mainalon, 3 ke NW of
hardaras, 1600—1700 m s (1 58H)
Parnon, Megala Tourla, 8.5 km NE of
Vamvakou, 1700—1%4 m sam. (1* 852).

Aurinia saxatilis (1..) Desv.

Awrinfa  gexatilis s o strongly  poly-
muorphic species, Size, shape and  pobes-
cenee of the leaves, size and shape of the
siliculae, length of stvles, pedicels ele.
vary considerable. Due to this great va-
rialion, the taxon has often been divided

intee different species and  subspecies, In

his treatment of Awrinia, DUDLEY (1964 ¢)
has distinguished three subspecies, viz,
sspo secofidis, ssp. orientalis (Arp.] Dun-
Lev  amd  ssp. megalocorpa (Havsses,)
ey, T oagree with the division into
three subspecies but cannoet confirm the
measuremenls which DUnpLey gives as a
basis separating
from ssp. orientalis (nol even on material
examined by himself), nor the distribu-
tion he gives for these two subspecies,
For comparision the measurements of sev-
ecral morphological of
to Duneey (A amd the present aothor
(B are given in Table 3 (all measurements
in mmj.

It seems quite obwions that DupLey has
overestimated the differenees in length of
pedicels and size of petals of the two sub-
species, It is frue that the mean values of
sspr. rreeredoenrper ave higher than those of
S5 the degree of over-
lapping is loo high to give these charae-
ters the value of kev-characters.

for S5k nn'r,rfr.’r.lrrarprr

wekers  according

orfenlalis, bul

Fig. 6. Comparision between AUgpssim a'yssaides and A, siculum,
P el Ivnp’lh. s

AlEe of pollen (breadithh. One scale anit
axis| and breadth (horizonlal axis) of petals.

- R: |"|'1|'|1:i|||,] e lr'rlprh. [
neclaries, —

Az Total plant height.
I E H.I_\]l* ln:'l:l_:.flh. | D] I_,{-nglh. ol

hE.LINTH G: Length jvertical
- Ao alygssaides (rings) . A, sicwlam triangles).

- . ]
fivid
J'."l'T_T e sre el ri'['ll'l."l.'ﬂl'i ane individunl.

Aok, Xotiser, val, 124, 1971




412

Table 3. Comparison belween {n.

saxatiliz ssp.

JIMMY PERSSON

arienfilis and ssp. megalocarpa (ef. lexl,

P 411},

Ssp. erientolis

A B
siliculae B5—6 o 4—T 3000 3.5—06.0
!:Il.'ijii,'d"l.h J——10 a—10
siyles 1—1.5 0.G6—1.4
pictals 3—4 |—4.5) ¥1.5—=2 3.5—5.01.5—3.0
wing of sceds 0, 4—0.5 3—0.7
Ssp. megalocar pa

A i
siliculae 6—12: B—15 G.0—9.0 6.5—10.0
pedicels (70 10— 7—I13
slyles 1.3 2—2.5 1.1—2.5
pretals (48] B—7x (2)2.6—3.5 $.0—6.0-25—3.2
wing of seeds o) 0.7—1 0.7=1.1

KEY T THE SUBSPECIES:

1. Siliculae elliptical or obovate, 3.5—5 |
broad, obluse or acule, Siyle (03

1. Kiliculae orbicular or oblale, 3.5—59%< 3.5

6 <2.5—4 |
0.8 mm.
leaves entire, sinunale or sparselv dentate (never pinnatifid)

3l mm, always longer than
Seed-wing 0.3—0.0 mm, Margins of rosette

vo. S8p. serelilis

10 mm. usually wider than long, smarginate

or lruncate. Style 06—25 mm. Seed.-wing 0.3—1.1 mm. Marging of rosette leaves
somelimes entire bhul |||||n.-|.l|.:..' dentale or '|r'|n|r;|_1it"|d

2. Siliculae 3.5—5.5x 3.b

2. Siliculae 1

S5P. SAXATILIS

Distribution habitat: Widespread
on calearcous substrates in cenlreal and
south-eastern Europe, extending eastwards
to Ukraine (Fig. 8).

and

S5P, ORIENTALIS

Distribution and habitat: Chasmopleyte
on caleareous substrates in the DBalkans
and western part of Anatolia, extending
northwards into Bulgaria and Romania
(Fig. &). Specimens intermediate  in
morphology  between  ssp, sorvafilis and
ssp. erientalis are found in the aren where
the two subspecies overlap (in the north.

ern Balkans). The occurrence of inter-
mediates  indicate that subspecific rank
will be most appropriate.

A, saratilis ssp. oerientalis has been

reported to occur in Dalmalia and lstria

Bot. Nadiser, vol. 124, 1971

G0 mm. Slyle 06—

1.4 mm. Seed-wing 0.3—0.7 mm ..........
. ssp. orientalis

G—0=6.5—10 mm. Style 1.1—2.5 mm, Sced-wing 0.7—I1.1 mm., ......

S megerlocer e

s5p.

[ef., eg. HavER 1924 ), hat this is question-
able. My opinion is that there has ben a
confusion  between  Aurinia  lencodoea
(Guss ) Kocn and Aw. secatilis. Al least
the specimens available o me (8 collee-
tions| from Dalmatia  and  Istria have
appeared 1o helong to Aw, leucadoea, al-
though determined as Aw. sexeiilis by the
collectors, An. lewendaca is strongly poly-
morphic, and  some  specimens Inex
ratlier similar to A, secatilis, but the oc-
currence of 4—0G ovales in each locuolus
the inflated siliculne of the former
makes  identification  rather {Anm,
saretilis has only 2 ovules in each locolus
and almost flat siliculae).

i

andd

EARY

S55P. MEGALOCARPA

Distribution and habitat: Chasmophyie

subslrates in the Aegean,

oi caleareous
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the west coast of Anatolia and southern
[taly (Fig. 9.

The distribution in the Aegean indi-
cales that ssp. megalocarpa can be ref-
fered o o relic group of chasmophytic
plants which have found refuges on mari-
time cliffs, Great similarities in distribu-
tion in this area are shown by the DMan-
thus arborens complex, Senecio bicolor
(WiLLn.) Ton. [(belonging to the Senecio
cinreraria complex) and Helichrysam ori-
entterle (L.} DG,

Taking the distribution in southern
Italy also into consideration, it s obvioos
that ssp. megalocarpa s a contribution
o a group of Aegean chasmophytes with
west or central Mediterranean affinities,
Other species belonging to this group are
Anthygtlis aegea Turr. versus  Andhpllis
tarb-joeis Bss., Silene  fruticosa L.,
Cephalario squemiflora (S1gsER) GrREU-
TER, the complexes of Hrassice crelico
Last. sl and Scabiosa eretica L. s1 (el
Davis 1953).

The present distribution of ssp. mego-
locarpa gives reason (o surmise a wider
distribution in carlier tlimes,
prising the coastal regions of western Tur-
kev, the Peloponnises and  the lonian
islands. Due to large-scale introgression
with ssp. orientaliz, ssp. megafocarpa has
disappeared from these regions, surviving
only on the isolated Aegean islands and
in southern Haly. This is supported by the
great variability shown in the populations
from, lor instance, the lonian islands, con.
sisting ol hoth large- and small-froited
specimens and all Kinds of intermediates,
whereas the more isolated populations of
sap, fcgelocarpa and the inland popula-
tions of ssp. orienfafis both show o low
degree of variahility (Fig, 10).

The number  is
(Fig. 3 J), and the chromosomes are rod-
shaped with a length of 1.6—1.9p and
breadih of 0.5—04n (similar to the inves.
tignted material of Algssem sect. Algs-
s, The material examined for chromo-
some number belongs to all three subspe-
cies, which in this respect showed no di

also  com-

chromosome 2n=16

413

ferrences. The same chromosome number
has been reported by JARETZEY (1832),
Manton (1932), Lamwacu (1907), BagSay
in Liwe & Live (1961), Bosxer (1963)
and CoNTANDRIOPOULOS [(1970).

CYTOLOGICALLY INVESTIGATED
MATERIAL:

Ssp, saxalilis:

Crechoslovakia, Moravia meridionalis colles
Pavlovske kopee, 400500 m s.m. [cull
I 8.

Ssp. orfentalis:

Jugoslavia. Macedonija, Negotin, Demir Kapu,
(R & 5 21484).

Greece. Nom. Larisa. 5 km SW ol Farsala,
(R & 5 21905).

-— MNom. Phocis. 5 km N of Hea, 20 m s.m.
(R & 5 21218).

- Nom. Korinthia, Akrokerinth, 300—340d m

s, (R O& 5 20550

Turkey. Prov. Denizli. Denizli—Acipayama,
25 km from 1., BG0 m sm. (1) 35340).

th II.II":]'-I'J:I‘H'I‘!J’I[_IH'_

Greeee, Nom. Mracus. kithira, W of Diakos-
tis, a0 m s.m. (K & % 20827).
Kithira. the eliffs of the old fort at
Chora Kithira (R & 5 20808},
Kithira, E-cxposed eliffs 8 of Diakos-
lis (R & 5 20845,
- Nom, Cyelades, Amaorgos, cliffs 8§ of the
village of Langada (S 20242).
- Amorgos, krikelas, S-precipice. 300 m

s.m. (B & 5 12259).

Anafi. Kalamaos, 0—00 m sam. (8 & N
14856) .
Nom, Chios, Chios, behind Vreontados (G—
H 474).

Nom. Samos, Samos, mi. Kerki, 400—800
m s, (B & 5 194602},

Nom. Dodecanesos, Cos, small porge albout
d miles bevorud Pili on Kardamena road,
A0—300 m s, (G—H 404,

Inlermediates Bebween ssp. orieatalis and ssp.
megaloear e

(sroeee. Nom. i.:-ll.'ull:i:_l |".-|'1.]|uu,~r| {'li_l'll; Flll.'il'l'r}
the sea 5W of Gerolimnodg, 0—3 m 5.
IR & % 206G

Narrow valley 3 km NNW of the vil-
lage of hampos (N of Neapolis) (K & 5
MWTTT).

Rat, Notiser, val, 124, 1571
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?V"“uf

Fi:.:_'. & The distribution of Awrimia soratilis S5 serrafilixs :I|'i|:||.:."||'~|_ LTHN arientalis (dols)
and inlermedinbes (sgquares).

ot Natiser, val, 124, 1171
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'i.H. U, The distribation of Aurinie soeafifis CETES rrlr'[;u.l'ururlrm (dots)  and  intermed inles

Iretween ssp. megafocarpn and ssp. orfenfalis (rinngles),

Nom. Cephalonis. Kephallinia, W of Poros
|5 24780 .

Kephallindm, L3—2 km 5 of
1020 my s.m. |5 2654 ).

Agsns,

Cardamine gracea 1.

Cardernine graeea s distriboted  in
southern Furope from Corsica and east-

wards, north-western  Africa, Caocasia,
Crimen, Turkev, Lebanon and northern
liramn.

The chromosome number is 2n=I18§,

idicating the basic number x=1%9, nol pre-
viously reported within the genos  (Fig.
3 L), Mawrox (1932} reported the chro-
mosome number 2n=16 for Cardomine
grivceda. The chromosomes are all of about
equal size, elliptical, about 080 long and
(1.4 hroad.

CYTOLOGICALLY INVESTIGATED

MATERIAL:

Gresve. Nom. Samos. Samos, the 3W-side of
mit. Kerki, A00—80M m s.m, (B & 5 19663,

Samaos, 5 of Vorlioles. N-exposed cliffs
ol .'I.'r:. Elinz, 400—%H) m sm. (B & 5
149414,
MNom. Lasithion (Crete), Sitin, the NW.side
ol mb. Spathi, 700800 m san. (K & 5
IRHG0;.

- Sitia, the NW-side of mil. Spathi, B30

1150 m sm. (B & S 18376).

Cardamine hirsuta 1.

Cordamine  hirsuta s widespread  in
Furope and also occurs as a weed in most
parts of the world,

The chromosome npumber is 2n=16
agreeing with  earlier report:  (MaxTox
1932, Tiscurer 1934, BaxacH in SEALIK-
sKa 1950, Banacn-Pocax 1955, LOVE &
Ltwe 1956, LOvevisT 1956, 1937,
PriTcHarn 19537, LansEx 1960, MUuLLiGax
1965, GapieLLa & Kuienuvis 159646G) .,

The karvotvpe is, except for the differ-
enl basic number, similar to that of .
frreeCi.,

Bot. Notiser, vol. 124, 1071
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CYTOLOGICALLY INVESTIGATED
MATERIAL:

Greeee, Nom. Cyelades.
Myiria (It 520).
Noaxos, 3 km 5 of Komiaki, 650 m s.m.
| R 6RT),
- — Naxos, 2 km 35W of Filoti, 300—350 m
sam. (1 S,
— Nom, Samos. Samos, the valley of Leka,
20M—HM m s.m. (K & 5 1XY1T).
Samos, the E-part of Mi Kerki, S00—
12000 m s.m. (R & 5 154,

Naxos, 2 km E of

Iberis spraneri Jokn.

In the Balkan peninsola as well as in
Analolin a number of annual or biennial
montane and alpine species of Theris oc-
cur. The taxonomy of this group is hadly
in need of revision (ef. HEDGE 1965 in
Flora of Turkey 1, and MEIKLE 19534).
CUmne of the components is Theris sproamert
distributed n southern Greeee and western
Anatolia. Material from Samos, in accor-
dance with HEDGE (Le.) determined as
{. spruneri, has been cylologically investi-
galed.

The chromosome number s 2n=14
(Fig, 3 K, and the chromosomes are rod-
shaped, 2.0—250 long and about 0.4p
broad, with one pair of satellites. In Flora
Europaea 1 [1964) this taxon lhas, by
PixTo na Smva amd AMARAL FrRANCD,
been included in f, profii Tineo, which
was recorded to have 2n=22 hy ManTox
{1342,

PERSS0N

CYTOLOGICALLY
MATERIAL:

INVESTIGATED

Gireece. Nom. Samos. Samos, S-slopes of Mt
Kerki, 400—800 m sam. (B & 5 19585).
— Samos, 1—3 km W of Marathokampos,
B0 350 m sm. (B &S 'I_';j!l:IH.l.

Ricotin ereticn Boiss, & HELDm.

The genus ficotin L. has been mono-
graphed by Bunrr (1951, It consists of
9 annual and perennial species occurring
from Crete to Irag and Transcaucasio.
fticotin creficn is an annual herb growing
in serees in weslern and the extreme east
of Crele.

The chromosome number is 2n=28,
and the chromosome are all of about
equal size, elliptical, 0.8p long and 0.4u
broad.

The same number was reported for A
luparia DG by Maxtox (1932, indicating
the basic number x=7 in agreement with
basic number of the other genera of sub-
tribus Lunariinae,

CYTOLOGICALLY INVESTIGATED
MATERIAL:

Greece. Nom. Lasilhion (Crele). Sitia, etween
Achladia and |’4|,[‘u:il:l|.:ll'i_ ) om s (R & 8
185:3H) .

— — Kilin, SW of Leopetra, 0-
iR & § 18472,

— Sitim, Achladia, 200—325 m sm. (R &
5 17835,

300 m s

Fig. 10. Fruits of Awrinia soxabilis.
tween ssp. sorafiliz and ssp, orfentolis.

belween ssp. arfentolis and  ssp. megol ocor po, it

A Czevhoslovakia, Bratislava, LABRANSKY. 23.5. 1881,
1¥: Jugoslavia, Pirol, Hech
Mezdra, Hrumy 2192,
I: Grecee, Alexandroupolis, REcHINGER G044, -
15 1158 — K:
M: Greece, Kephallinia, 5 23610
— P: Gr., Kerkyra, 5
Se Groeee,
Gr., Kos, RECHINGER TYSL1. v
Y: Gr., Crete, Kidonia, GREUTER 5 3301,
S 2080, — A: laly, Campania, PaiLiees, 100G 158, A:

20.5. 1881, — G-
DEGEN H268., — F: Bulgari
— H: Ju., Gjelgjeli, Rechr
J: Gr., Lithochorien, SI8TE
Lemnir, BALANSA, 1854, -
— 0 Gr., Kerkyra, 5§ 275841,
H: Turkey, Ephesos, BornaiiiLen 083,
R & § 19724, — 1.
Gr., Anafi, B & N 148506.

n 1525,

h]

A—H: S5 sarafilis. C—D: intermedintes be-

L: ssp. orientalis, M—O: intermediates

(v ssp. megelacor pi,

— H: Hungary, Budadrs, STEINITEZ
A TEIS RN E: Romania, Varciorova,
G: Jugoslavia, Negolino, R 21485

Gr.. Acropaolis, SINTENIS 3. — L@ Twrkey,
N: Gr.. Kephallinia, 5 23780,
dal. — Q: Gr., Kerkyra, 5 238 -

Chios, G—H 474. T: Gr., Samaos,
Gr., Amorgoes, B & §5 20042, — X:
- &2 Gr., Kilhira,
1., Coalabria, 4.5, 1872,

0. It., Basilicata, From, 7.6, 1913,

Bot. Notizser, vol. 124, 1071
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Gote Turesson In Memoriam

GOTE WILHELM TURESSON was
born in Malmd in 1892 and went to
school at Tirst in Malmd and later on in
the neighbouring town of Lund., As a
schoolhoy  he was quite intelligent but
rather obstinate and oppositional which
led to conflicts with his teachers, Finally,
when he had reached the age of 20, he
stated  with  dismay  that the Swedish
school svslem was no good. Consequently,
he emigrated o the United States, where
he was received by his aunt who lived in
Washington, not  far

Spokane, fromm
Sealtle,

After a vear of hard struggle with vari-
ous incidental emplovments in order to
save money for his future activity Tures-
son mateiculated at the Stoate University
of Washington in Seallle. Especially when
considering his previous school problems
in Sweden, his career at the American
university waos surprisingly rapid and suoe-
cessful. In 1914 he hecame o bachelor of
science and one vear later he acquired the
master of science degree. He also got ap-
pointments first at the
Department of Svstematical Botany of the
U'miversity, and later on at the Depart-
ment of Physiological Botany.

In order to understand how this rapid
development could be possible, it is ne-
coessary o realize that the childhood of
voung GOTE was not only  characterized
by his oppositional  tendencies buot also
b early positive influences of decisive
importance. His father, Jins TUREssON,
wis A school-master with strong bhiolog-
ical interests. Even before the age of ten,
GiTE made exeursions with his father, eol-
plants as well as hutterflies, and
quite early it was considered self-evident
thal Gire should become a bolanisi.

In 1915 he returned from America to
Sweden, and in 1916 he matriculated at
the University of Lund where he beecame

as assistant, at

a licentiate of botany in 1921, In the fol-
lowing vear he defended his  doctor's
thesis and became a docent of botany.
Before that he had temperary employ-
ments a5 assistant at the University insti-
lutes of Systematical as well as Physio-
logical Bolany and also at the Institule
of Geneties.

While still a schoolboy GTE TURESSON
published three small botanical articles,
but his real scientific  prodoction wias
commenced in the United States with one
ecological and one mycological paper. An-
other paper was o rather comprehensive
plant-biological work, mainly concerning
“skhunk  eablmge” (Lysichilon coamischot-
censel and its role in the plant communi-
lies of J'Illl“h.

After his return o Sweden TURESSON
at first continued his myveological work
and wrote o comprehensive paper on the
Tungus flova in the intestinal tract of ani-
mals and humans. He also demonstrated
that certain diseases in honey bees are
caused by loxic substances prodoced by
mauld fungi. TureEssoy wrote a series of
articlos on hee diseases and became a
well-known and often consulted bee-doe-
lor.

By and by, however, this field of waork
had to give place to more central research
projects with flowering plants. As early
as in 1917 the genecological r n line of
his research work may be discerned in a

paper  on plagiotropism  in  sen  shore
plants. Trressox discovered that prostrate
plant-forms  comprised hereditary  prose-
rerfo-Torms  as purely
mental modifications and that these two
cotegories may he represented even within
the same Linnean species.

1922 is an important vear in TURES-
son's seientific production. In this yvear
his doctoral thesis, “The genotypical re-
sponse of the plant species to the habitat™,

well  as Cnvirom-

Baot, Motiser, val, 124, 1971
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wis published and also two  interesting
forerunners, The first one deals with the
development of the new science of plant
sociology. In contrast to leading plant
sociologists TrrEssox realized that plant
species are by no means uniform bhut are
composed of races with different ecology,
In the secomd lorerunner-arlicle TUrRES-
s0N reporbed that the plant species are
compaosed  of  different  ecologieal  units
with different appearance and physiolog-
ical properlies. These so-called ecotyvpes
are genolypically adapted to differ
bitals or elimalie areas.

In the doctoral thesis all the empirical
data, obtained from a large number of
plant species, were accounted for. Living
plants of these species had been eolleeted
from different habitats and were then eal-
tivated and analvsed in a garden belong-
ing o the Institute of Genetics of the Uni-
versity of Lund.

TukessoN realized that he had opened
up a new and essential field of research,
amd in 1923 he published a declaration of
program under the title "The scope and
import of geneeology™. In this deelaration
he stressed  that, so far, ceologieal re-
seareh had been carried ont withoat rea-
lization of the fact that there is a heredit-
ary differentiation within species. Henee,
Lthe work inilinted concerining the subaivi-
sion of species into genotvpically  differ-
el edaphic and climatic fvpes represented
a new phase in ecological research,

In numerous papers, approsimalely up
b the middle of the nineteen thirties, Toe-
rESSON presented the results of his large
research program. This work was carricd
with @ remarkable strength and
energy with regard to the collection of
the large material as well as its detailed
analysis in the experimental garden., Spe-
cial allention was also devoted to the oc-
currenee of  characteristic physiologieal
differences  hetween  the ecotvpes — a
work in part carried out at research insti-
tutes in Munich and Yienna.

The collection trips were at Tirst Iimiled
to the province of Scanin, South Sweden,
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but were by and by extended to all Swe-
den, and then to other countries and con-

tinents, including Siberia, United States
and Canada.

In 1934 TrreEssoxN — as the sole Euro-
pean — was invited to attend the annual

meeting of the Carnegie [nstitution of
Washington which was this vear held in
Palo Alto, California. The speeiflic  re-
sparch department of the Carnegie Insti-
tution located at Palo Alto was devoted
to genecology, and the leader of this re-
search group was the Danish-born biolo
gist Jexs CLavses. His research program
was very much in line with TURESsON's
pioneer work and alse included cyviotax-
onomy  and experimental taxonomy,
Among the numerous publications Tal-
lowing Turessox’s journevs and expedi-
lions a paper from 1925, " The plant spe-
relation 1o habital and climate”,
is of special importance beeause it siresses

cies in

the occurrence of parallel ceotypes in
different species (e.g, oecobvpus compes-
tris, orenoarins,  salinos,  subolpimrs,
cipinns ele ). Another paper, (rom 130,
“The selective effeet of climate upon the
plant species”, contains other  essential
resulls concerning characteristic fealures
in the genecological differentiation  be-
tween widely separated flora regions (at-
lantie versus continental, norvthern versus
southern regions efc.).

Besides the central concept ecotype, Tu-
pESSON also introduced several other terms
which chiefly eoncern the delimitation of
different kinds of species from each other
In this conpection he eriticized the tend-
ency of contemporary plant laxenomists
to describe all plant forms that can be
distingnished morphologically  and  are
truehreeding as separate species, Fspeei-
ally among apemicts these criterin. may
lead  to TurEssDy, instead,
proposed and defined the coneept aga-
mospecies which corresponds to natural
species among plants with sexual repro-
ductivn.

For GOTe Trnessox the time from 1922
to 1927, when he was a doeent of botany

absurditics,



GOTE

Fig. 1. GiTe

tember, 19750

al the Lund Universily, was a very inlen
sivee gl productive period that also in

vinlvid Jre raomal ||.'l}l|lLIi|'-- In 1922 he
married BeExeppicTe LEaMaxy, and in
1924 (heir son PER JOrax was born. In

1827 TurEssSON el
position  as  chief

Weibullsholm
Landskrona., His breeding work with oats,

Lund aml took up a
plant hreeder at  the

Plant Breeding Institute in

rve and potatoes lasted four vears hut was
abruptly terminated in 195651, when TURES-
so8 amd three of his colleagues decided to
leave their |I1:l\i|il'll'|\ on account of a dis
agreement with the administrative leaders

TURESSON

TuressoN together with a student on an excorsion o W
1 bae:
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§ L':! .

Jutland in Sep

Mars GUSTAFSSON,

ol Weibullsholm. Tvressox then returned
to the University of Lund where he got a
prosition as  “reseavch docent”. His new
|||'I'I-||! ol hasie research work in e rededi-
Wik, by a

lomg and complicated period of competi

logy however, soon disturbed

tion for the chair of systematic bolany
in Lund. He was not appointed to this
possifion bul i 1S he
of systematical botany and genetics at the
Agricultural College ol Upp

III'!'.'I]'I'.I' I.l| olessnr

Sweden in
sala.

Puring the first vears in Uppsala Tu-
much burdened by

RIESS0N Wik admini-
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strative dulies — especially the constroe-
tion and ecquipment of an institute and the
selection of suitable co-workers, He was
also much engaged in the establishment
of a new genecological garden.

Concerning TurEsson's rescarch work
during the Uppsala period the following
main features may be mentioned. In the
nineleen forties he and  his  co-workers
produced a series of polyploids in various
cultivated plants. The best were
represenfed by telraplodid strains of red
clover and alsike clover, Especiallyv the
latler one deserves atlention sinee it prob-
ably represents the wvery first case of an
experimentally indueed autotetraploid of
real economical importance,

resulls

Investigations on varions apomicts had
Ibeen started by TUurgEssON during his pe-
ricdd in Lund. The first papers of this Kind
concerned Festoea ovinag, which comprises
sexual races as well as more or less ab-
ligately viviparous forms, In this material
an autotetraploid series of chromosome
numbers was delected, ranging (rom dip-
loidy 1o hexaploidy. TureEsson was also
interested in the occurrence of apomictic
microspecies in Alchemilfa, and in papers
during the period 1943 to 1958 he de-
muonstrated that these microspecies are

heterogenous and comprise many differ-
ent biotvpes. Another apomictie complex,
investigated by TrreEssox and his wife,
is the collective species Hieracium  pilo-
sellee. This complex comprises sexual as
weell 515 more or Aposporous  bypes
with chromosome numbers ranging from
I8 to 6.

liss

GOTE TURESSON's last y in Uppsala
were in several respecls very burdening,
and hence it was with relief that he rea-

ched the pension age in 1939 He was
them happy 1o return o Lund and lived
there in 12 additional vears. Though Tu-
nEssox had not any more the great scien-
tific force of his early manhood a favour-

able effeet of the return to his native pro-
vinee become obvious, Among other Lhings
this new flourishing led (o the comprehen-
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sive investigation of the Hieracium pilo-
sella group.

Ewven as late as in the autumn of 1970

TvrEssoN, together with some voung bo-
tanists from Lund, made a collection trip
ton Jutland and had once more the pleasure
of strolling around in the nataral vege-
and

collec-
- disense
his strength was, however, clearly reduced
and on the 30th of December, 1970, GOTE
TureEssox dicd quietly in his home. Dur-
ing his last illness he was quite aware
that his time would soon be up but he
mel the unavoidable without fear and
with a scientific mind. He realized thal
lifee nnad death are only different aspects
of the same basic biological phenomenon

lation, making observalions
tions. On account of o serd

- 1 phenomenon that man shares with
all other organisms in this world.

GiTE TURESSON was a very dyvnamic
person whose manifestations of power and
drastic mode of expression were  some-
times very striking, With advancing age,
his personality became progressively mil-
der, and Lo his close (riends it hod all the
timae D

co clear that he possessed genitle
and charming strings on which, however,
he did not like to play in his earlier dayvs.
During his golden age he used his opposi-
lienal mind and his greal intellectual foree
lor clearing new  scientifie paths, and,
incleed, this led to results of fundsmental
i porlanee.

ARNE MUNTZING

PURLICATIONS BY GOTE TURESSON

List preparcd by Mrs. MADELEINE (USTAFS
SO

1909 En jitleask § Skane, Fauna  ach

Flor, . 95

Tjansigir morkullan under sin flytning
sfisom Gondyera repens  Trdspridare?
Genmiile. — Ihid,, p. 40—4L

1912 Napra advenlivediixter frin Skiine. —
Svensk Bot, Tidskr, 6: 95—5046.

1914 Slape exposure as a faclor in the dis-
siribulion of Pseudolsuga laxifolia  in
arid  parts  of Washinglon, —  Bull.
Torrey Bol. Club 41: 337345,

150



1915

16116

14916

1917

1817

187

1917

1418

1018

1515

1918

1414

1920

1921
1922
1922
11122
1922

1922

1922

1023

1424

ki
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Penicillium avellaneum, a mew ascus-
producing  speecies, Mycologia T(5):
S84—987 (togelher with (. THoM).
Lysichilon cambschaleense (L.) Schott,
amd its behavior in sphagnuwm bogs, -
Amer. Journ. Bol. 3: 182—20%,

The presence  and  significanee  of
moulds in the alimentary canal of man
and  higher animals, Svensk  Hol
Tidskr. 10: 1—27.

The toxicity of moulds 1o the honeyhbes,
and the cause of bee-paralysis, Theicd,
11: 16—338.

Om orsaken I binas sk, Majsjuka,
Bitidningen {lan.j, p. 11—I14.
Mykologiska Notiser. 1. E0 fall av As-

pergillusmykos hos  hin Bol. Moli-
ser, o 20271,
O plagiotropi  hos  strandviister.

Ihid. p. 273-—246.

Binas sjukdomar. — in A, Hous, Hand-
bok i biskdtsel, Ed. 2, p. 189—210.
O lngviign viikiteanspor! genom fag-
lar, — Bol, Noliser, p. 248,

The camuse ol |:|h|gir:|1|‘|||:|:.' in marifime
shore plants. — Contribulions from the
Plant Eeology Siati lallands Vaderd,
No. 1. Lunds Univ, Arsskr. N.FF. Awd,
2, 16(2): 1—32.

Grupp- ach artbegriinsning inem slikict
Atriplex. — Hot, Notiser, p. 4$1—i7.
Clm |_||I:I|'I'1||'I.l'|'l+!l'|| och bek '||u|u:|q_r av
MNosemas jukan. — Bitidningen 18 7—8);

145—147.

Mykologiska Notiser. 11 Fusarivm vi-
liceda Thiim, infecting peas, Bol, No-
tiser, p. 113—125.

(e olika slag av wtsol hos bin, 15i-
tidningen | Nawv,|, P RRI—234.
Bisjulicomar under &r 1921, Thsial,

{Febr.), p. 24—26,

Till frigan om bipestsjukdomarnas be-
Kimpande, Ibid. (CGel.), p. 261—255
Viixlsambiillskirans ulveckling. Bt
Notiser, o 408,

The \|:-1'|:'i|.'>. anl e 1.|||‘i4,-l:|,' s N:ulr:.g.
il units. Hereditas 52 100—1 15,
The genolypical response of the plant
species to the habitat. — Ibid. 3: 211—
A,

Cher den Zusammenhang zwisehen Oxy-
dationsenzvmen umd  Keimfihigkeil in
versehicdenen Samenarlen, — Rol, Mo-
Liser. po B25—300.

The scope and import of genecology, —
Hereditas 4: 171176,

Bisjukdomarnas upptridande | virt land
och algirder for deras bekimpande.
k. Landtbruksakad. Handl, Tidskr., p.
1—15 itegether wilh K, E. SANDBERG
and 5. M. TULLBERG),

1925
1925

19246

15240
15240
1924
1927

1927

1927

1928

1928

192%
1925

[Hh])

(K511

1Lk

150

19731

15931

1041

1551

1932
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The plant specics in relation o habitat
and climate. — Heredilas G6: 147—236.
Studies in the genus Atriples [ — Lunds
Univ. Araskr. N.F. Avd. 2, 2114); 1—15.

Die Hedentung der Rassemikologie fir
die  Svslemalik  wnd  Geographie  der
Pflanzen., — PFeddes Repert. spee. Nov.

Regni Veg. Beibelt 41: 1537,
Habitat and genolvpic changes. A reply
Hereditas B: 15716,

Experimentell eller  beskrivande  vixt-
systemalik? Ett inligg. — 13 pp. Lund.
Studien diber Festuea ovinn L. I — He-
reditas & 161—2046,

Conlribulions bo the H'I,""i_'l,'l:itﬂg;'r' ol E].‘l-
rial relics. Thid. 5 81—101.
[_'I'|.1L':|'hl||;"||:||'||,:1'n uler {'rn*rlzErh.ls.tllu::l_}'m:-
und Sawvgkraflwerte  in verschiedenen
{]h.l::ll;\'lli'!l dersellen Arl. Jahrls, Wiss,
Hot. 664 725—T47.

1921 A number of briel reports about
brecding results at Weibullsholm Plant
Breeding Institute, Landskrona, — Wei-
bulls Arsbok ilogelther with H. Ericsox).

Castration experiments in  Hieraciom
|_|:||1|::||:'||||r|||1| |... u|11| |.1,'ur|l|u|u|:| auliien-
nalis L. — Svensk Bot. Tidskr, 22 206—
2,

Erbliche Transpirationsdifferenzen zwi-

schen Okotypen derselben Prlangenart,
Hereditas 11: 193—206,

Fur Nalur und Begremzung der Artein-

heiten. Ibid. 12: 325354,
Feotypical seleclion in Siberian Dactly-
lis glomerata L. — IDbid. 12: 335351
Studien tiber Festuea ovina L. 1. Chro-
mosomenzahl and Viviparie, — [hid, 13:
177184,

The selective effect ol climate upon the
plant species, Ihid, 14: M9—152,
Zur Frage nach der Spontanitil von
Retaniea oflicinalis 1. in Schweden.
Bot. Notiser, p. 495506,

Genecological wnils and their classifi-

4':||:||-[}' value, Svensl Botb, Tuwlske, 24:

all—al8.

Stadien iiber FPesliea oving Lo T Wei-

tere Beitrdiige sur Kennlnis der Chiro-

mosomenzahlen  viviparer FFormen —

Hereditas 15; 13- 16,

(her verschiedene Chromosomenzahlen

in Allinm M‘II!II,‘I:IH'IT‘.;!'H”" L. - Bol. No-

fiser, p. 153—20.

Field studies and experimental methods

in  laxonomy. Hereditas  15: 1—12

logether with A, MUxTZiNG and (.

TeEDix].

The geographical distribution of the al-

pine ecolype of some Eurnsialic plants.
Ibhid. 15:320—340.

'|1|‘4||m nalang L. im Allai-Gebhiet, — Baot,

Meliser, p. 197 —190.
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1132

1832

1933

1923

15933

1935

133

1935

1436

1L

1049
(L

1543

1943
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I¥e  Genengentromheord
wicklungszentrum  der
Ihad. 2i6):1—11.
Die Prlanzenar! als Klimaindikaltor,
K. Fysiogr. Sillsk. Lund Férh. 2(4):
1-=35.
Zur Rassendkologie van Adonis vernals
L. — B, Notiser, p. 2IE—304.
Bemdlande av ndgra punkler 1 professor
M. Heribert Nilssons “Xic et mon.” -
9 pp. Lumd,
Professuren i systematisk bolanik wvid
Lunds universitel, EN inligg, 25 pp.
Lund.
Alerbesittandet av «den lediga profes
suren i syslemalisk botanik vid Lunds
universilet. Hesviir och forklaring,
17 pp. Luomad.
[le Taciet. Till belysning av professor
Nordhagens  sakkunnigutlilande  vid
Aterbesiittandel av professuren 1 vixt-
biologi | Uppsala, — 16 pp. Lumnd,
Vixtarlens ekologiska  differenticring
med sarskild hdinsvo Ll kolturviixterng.
Nord. Jordbrugsforsk. 4.7, Hefle,
18 54 7—552,
Rassendkologie und Pllanzengeographic

und das Emnl-
Pllanzenart.

Einige kritische Bemerkungen. — HRaol
Noliser, p. 420—437.

Chromosame stability in Linnean  spe-
Cles, Ann. Agr, Coll. Sweden 5: 405
EILIn

North American types of Achillea mille
folium L. Bol. NMotiser, p. §13—=816,

Has kologiska problem. Vetenskap av
I dag, p. 485—a12.

Variantion in the apomiclic microspecies
of Alchemilla vuigaris L. ok, MNoli-
ger, oo 415427,

Chromosame doubling and eross combi-
nations in some Crociferous plants, -

Anm. lgl' Call. Sweden 11 2001206
(logether with o NoRDENSKIOLD) .
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1544

1t

10

1457

[ 5t

115

1Ml

1562

1963

1963

[ RELER

143636

kromosemlardubbling  och  vixtfardd.
ling. — Weihulls Arshok, p. 1—8.
Institute of Plant systematics and Gene-
lies. The “lll'l.':I] .-\-,}riri:itllml {:ul]vgp al
Aweden., Ann. Agr. Coll. Sweden 16:
75—177.

Variation in the apomictic microspecies
of Alchemilla vulgaris L. 1. Progeny
tests  inm agamobvpes with regard Ao
morphalogical characters. Bol. Noli-
ser DO 40— 404,

Variation in the apomiclic microspecies
of Alchemilla volgaris L. 1L Geograph-
ical distribution and chromosome wum-
ber. — Ihid. 110: 413—422.
Observalions on some clones and clone
progenies in  Alchemilla alping L.
Ihid, 100 159—164

Experimenial studies in Hieracinm pile-
sella L. L Reproduction, chromosome
nunther and distribution. — Hereditas
$6: 717736 (logether with B, TumRes-
KON .

Habitat modifications  in seme  wide-
spread planl  species, Bot. Notiser
114: $15—452.

Results of colehicine doubling in the
red, alsike and while clover. Agri
Hort. Genel. 20: 111—134.

Observalions on chromosome nuamber

amd reproduction 1o soeme  Piloselloids

Bol. Notiser 116: 157 —160 (together
with B. Turgssox).
Sedum anglicum Huds. funnen pd Chris-
Vi nsde, T, 1 146; 105—1046.
Sedum anglicum Huds, pid Christianso
Ihid. 117: 426—427.
Genecological noles on Allinm schoeno-
prasum L. Trans. Bol. Soc. Edinks
1012 : 181—184.
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C. T. Ixcorn: Fungal Spores.
Their Liberation and Disper-
sal. — Clarendon Press: Oxlord Univer-

sity Press 1971, 302 pp, 199 figs. Price
£ 400

For many problems concerning fungi
the interest is concentrated on their spores.
As fungi are cnormously rich in species
and the adaptations for effective reproduc-
tion are countless, the knowledge of
spores, their strocture and behaviour s
an extremely wide domain. The English
yeologist, professor G, T, INnGoLn  has
studied the subject intensely for some
fourlty vears and is since long the greal
authority of the branch. His books “Tis-
persal in Fungi®™ and “Spore Liberation”
reached o wider circle of readers than
anly myeologists by profession, amd be-
came appreciated and mueh used  text-
books ia. for universitv students of bo-
tany. Instead of new editions of these
books he has now published a larger one,
which in several respeets is an enlarge-
ment  and . continuation  of  the  eaclier
works., Even if this new publication is
larger, it has the same character of a po-
|rll|:ll‘ honk i1l the EN,""\[ semse of Lhe wur([.‘
where the scientific material is presented
in a ver lable and varied form. Even
the choice of chapter titles tells of a wish
to tickle the reader's curiosity, eg. chap-
Nature (ries
Again” and chapter 9 "Blow-off. Splash-
aff, and Shake-off”,

From the index it is apparent that the
author, when ordering the material, in the
choice arrange-
ment and o disposition from pure biolo-
gical principles (eoncerning ecology, dis-
persal  techmics aso.), has tried hoth.
Henee he has achieved the possibility Lo
show that within one and the same taxo-

ter B "[i:l.l.l:l]'ul]u.'cv-h-.-\, or

IlL't“'t'l.'H a  taxonomical

nomical group there are adaptabions in

several different directions but also that
similar adaptations may be found within
groups that for good reasons are regarded
distantly related, To quote an
example, the Mucoraceae have got a chap-

a5 very

ter of their own, Among them dispersal
mechanisms of different Kinds
tered. Airborn., dry spores are the most
common tvpe of diaspores, bul in many
cases there is secreted together with the
spores a sticky liguid as an adaptation fo

yre cneoun-

epizootic dispersal. Water-born spores oc-
cur in Mucoraceae and at last there are
some well-known cases of explosive ejee-
tion of sporangia (Pilobelizg) or conidia
[ rnfeanophithor).,

The spore dispersal in Basidiomveetes

is as a rule uniformly based on copiouns
production of air-orn spores. COne group
among them, however, lakes up a special
position, viz. Gasteromyeetes, to which
IvGoLn devoles a chapler of their own,
Amang them a long series of adaplations
can be found, The majority of them have
air-horn and different
for the liberation of the spores are en.
countered. The dispersal by means of flies
in Phallaceae is striking and well-known.
The same is true of the formation and
active dispersal of the peridiols in Nidu-
lariaceas, Still more effective active ejec-
tion of the spore mass has developed in
the genus Sphoaerobolus. Among Gastero-
mycetes there is even a case of dispersal

S|Hres, methods

by water which seems very sirange in this
group, which in its entirety appears to he
adapted to dry climates. The reason why
among Gasteromyecetes, so many different
ways of dispersal can be found is with
certainity that the group is not a natural
taxon but delimited throngh characteris-
tics which are correlated to the adapta-
tions, The dispersal mechanisms have evi
dently developed within different groups

Bot, Notiser, vol, 124, 1971
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of  Basidiomyeetes
has in ma:

and the development
1w cases reached so far that the
starting point has become obscure. Like
many other myveologists, INGoLn adheres
to the idea that Gasteromycetes is a poly-
phyvletic group with several roots among
Hymenomycetes, above all  Agarieales,
Attermnpts made to arrange svstems for fungi
based on natural relationships meet with
very greal difficulties, Adaptations o pa-
rasitic or saprophyilic way of living have
among  fungi, as well as among many
other groups of organisms, caused strong
reductions of vegetative organs. In repro-
duetion fargoing adaptations have taken
place, with augmented efficiency as a re-
sult, g, in the formation of spores and
their liberation. Embryonal stages, which
could have given elues o the pathways of
evilulion, lack in fungi. As no information
can be expected from fossils, it is clear that
a system, which is natural throughout, is
something that myeologists dare have very
little hope aboul. To be able o evaluate
available facts, good knowledge of the
function of the structures is necessary for
the taxonomists, For them [xaoLn's work
is of outstanding importonee, There are
still, however, structures and qualilies in
spores which are little known as o their
function, e.g. surface structures, or chemi-
cal characteristics like the amyloid reac-
tiom,

The chapter on the spores in air arises
interest amd is much to the fore. Spores
forme an important imgredient in the con-
tents of particles in the air. By means of
different tools they can be captured from
air currents, Dispersal over very long dis-
tances is no doubl possible for many
groups of fungi with resislant spores, e,
many types of Fungi imperfecti, Mueora-
cene, Gasteromyeetes, Uredineae, Ustila-

gineae,

“Fungal Spores” is nol only o very
instructive book,. it is besides very read-
able and entertaining and well worth a
studium by all who have a deeper interest
in biology. 1t is certainly not an exhavstive
reference work as the space of il is limi-
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ted, but it gives not least through ils
ample hiblingraphy guidance to further
studies in the speciality. The nomeroos
illustrations are very and in
most cases original.

well done

Joux Ertesson

JAacoT GuUILLArMOn, Amy: Flora of
lLesotho (Basutoland), — Verl
von J. Cramer, Lehre, 1971, (Flora et Ve-
getatio Mundi T, 474 pp. cloth-bound,
DM. 150.—

The check list of plants from Lesotho
by Mrs. Jacor GUILLARMOD of G
town, South Africa, has finally appeared,
viz. as third volume of the series, Flora

el Vegelatio Mundi’, published by Cramer.,

It is a fine volume, eontaining much use-
ful information on a very interesting cor-
ner of Sonthern Afrviea, but no illustra-
tions, This small eountry, which
known as Basutoland under British rule
until it gained independence in TOG6, s
largely mountainous  and includes  the
highest mountain of  Southern Africa
{Thabana Ntlenvana, 3480 m s The
castern boundary follows the summit of
the Drakensherg range, which is phylogeo-
graphically significant as part of an im-
portant pathway for north- and southward
migrations and as a refugivm and evolu-
tHonary centre for various plant groups.
HWenee, the knowledge of flora and vege-
tation of this region is essenlial to an un-
derstanding of South Afvican phyiogeo-
graphy.

Wils

The present work aims al providing as
complete as possible o cheek list of plants
found within the present boundarics of
Lesotho. The only previous work covering
PuiLips’

roughly  the same region is
Flora of the Leribe Platean and Enwvi-

rons’, published in 1917 and now natur-
ally largely outdated. The present list in-
cludes 1537 species of (lowering plants.
The list of thallophyies is very preliminary
and will certainly stimulate further col-
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lecting, In addition Lo the accepted Latin
frequently
cited. All collections known are enumerat-
ed, with indieation of their loeation. Also,
the South African  distribulion  oulside
Lesotho is oflen stated. The author has
taken much lime and trouble o trace all
important colleetions available in South

T TNeS, '|.|hl.'1! sVnonyms  are

African ns well as European herbaria.
Foremaost carlier collectors
Mrs. A, [METERLEN, who as the wife of o
French missionary spent about forty vears
in the country around the twren of the cen-
Her preserved  in
Strasbourg, Paris, Preloria, Cape Town,

HE e IIH WS

fu Iy. hpl.'l'jllll‘ll‘i are

amd  varions other herbaria, and they
Fformed the basis of PHILLIPS work [see
abovel, In addition, the author herself

has during many vears of exploration as-
sembled the most important collection of
Lesotho plants, numbering between three
anmd four thousamd specimens,

Naturally, the cheek list will continu-
ously require amendments amnd additions
to taxonomic progress and further col-
lecting. It must be remembered, that roads
scarce and mainly con-

lowlamds in the
Much of the inferior is aceessible anly by
lomg aml tiresome travels on horseback, ns
the reviewer knows from personal experi
enee in 1963 (mot 1965 as stated on p. 64.

in Lesotho are

centrated o the wisk,

Taxonomie literalure is well covered tp
too 1965, when the manoseripl seems o
have been finished, One omission was in-
l'i|.||'|||ii|]_'., st ted,
ni, which was described on a col
n from Basuloland, Since the manun-
seript left the author's hand, numerous
taxonommie changes have been brought for-
W

VIZE, Senecio Jr.fr.ap.fr'rrm

ard, including the deseription of several
new species. Also, some genera con now
be excluded, viz. Hertin (the collection
ciled belongs lo Baeyops montonns), Pe-
talactelle (sunk in ffloge), Metzlera (spe-
cies transferved to Lobelin), and Schizo-
carpus  (included, albeit  hesitotingly, in
Scilla). Furthermore, Spweraleea showld
be substiluted by Anfsodenten, and Dan-
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thonia should be replaced by two new
genern, Kerroochlon and Meremoellera.

The check list malkes up about hall’ of
the volume., The rest contains, inler alia.
hiographieal notes on eollectors, a brief
statistical analysis of the flora, o Sotho
glossary, vernacular names and a chapter
on native uses of plants, And especially
the introductory chapters on history, topo-
graphy, climate, land usage, and ecology
provide fine reading and an excellent in-
trovluction to the natural history of Le
sotho.

Pressure from popualation and eatlle is
severely affeclting the land, cousing soil
erosion amd threatening the natural waler
supplies. Erosion has already for deeades
heen o serious problem in the country,
and although some steps have been laken
to prevent further damage (like compul-
sory confour ploughingl, much remains to
e done in the field of nature conserva-
tion. Whole plant communities ns well as
individual species are in danger of extine-
tion. The author's stalement that Afee
podgphglia is the only endemic .‘\|J(‘E‘il.""| ol
Lesolho is almost certainly an understate-
ment. The reviewer cf medintely add
Furgops inops, and others will probably
come o light,

The need for ecological surveys as a
hiasis For better land usage and meaning-
fnl conse iom is rightly stressed by the
author, With her own pioneer work on the
flora and vegelation of Lesolho she has
laid the necessary for Tulure
study and provided s useful source of
information Tor all interested in the na
tural setting and conditions of Dasotho
lif'e,

foundation

BERTIL NORDEXSTAM

Recnmwcer, K. H.: Flora Iramica,
Fase, 5880 (19690—71). — Akademizche

Druck- u. Verlagsanstalt, Groz, Austria.

The steady progress of “Flora Tramica’
is one of the delectations of contemporary
Lotany. Several of the some thirty fascie-

Bol, Notiser, vol, 124, 1271
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all (Lendi-
bulariacene, Sparganiacene, Celastraceae,
Amarvilidacene, Tvphaceae, ete), while
others contain more capacious contribu
tions (Valerinnaceae, Salicaceae, Cappari-
daceae, Geraniaceae, Crassulaceae, Ascle-
pindacene, Juncacene, Allinceae, and Fa-
gaceae). Finally there are two massive
volumes, viz. Rosaceae 1 and Gramimeae

As it happens, few large genera with
significant endemism in the aren are rep-
resented this time, Alinm being the maost
melable exceplion. Instead, the degree of
emdemism is very low in most larger ge-
mera involved, like Bromos (44 species: 4
endemic|, Poa (40: 3), Stipa (39: 5), Gera-
ninem (33 1), Juncus (28: 1), Salix (27:2),
and Vilderinelln 124: 01, Somewhat higher
proportions are found in Agropgron (61
13}, Alchemilla (32: 15|, and Potentilla
[51: 195, Alliiem, however, presents a dif-
ferent picture, It is the largest and phylo-
geographically most important genus in
this set of the flora. The author is P
WENDELRO, Ireals the Allincceae as
distinet from the Liliaeeae. OF the 139
Affiurmn species so far known from the aren,

les wnder review are quile s

wlio

no less than G4 are endemic there, and
this number may be expected to increase
with more extensive collecting, Obviously
this genus (which comprises about GOO
species  in all] has  importan  centres
within the area, especially in the steppe
regions of Central and Enst Afghanistan
together with adjacent parts of West Pa-
kistan amd in West and South Iran, The
laxa former eentre seem to have

in the
mainly Central Astatic aflfinities, and those
of the latter areas show largely Mediter
rinean connections,

Apropoes Tamily  laxonomy il
noted, thal Paconiaede:
tinel from Hanuncolacene, but Newaroada
is Kept in the Rosaceae and HBiebersteinia
in the Geraniaceae.

Eighi authors contribute o the Rosacene
volume, which covers 32 gencra. Only
ftoeser has been left out, in prospect of some
future fascicle labelled Rosaceae [0 It
might have been advisable to administrate

may e
= 15 treated as dis-
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Cotoneaster likewise, The envisaged re-
was not delivered in time, and a
substitute was compiled from  literature
and insufficient material at hand. The re-
sult is a very preliminary treatment {eom-
prising 25 Crataegus, too, 1
somewhat provisionally treated. A narvrow
species concepl has been adopted, and 21
species are recorded from the area. The
Roubi of the
tnxonomic problems awaiting a satisfoe-
tory solution. Potentillo comprises 51 spe-
cies, when some insufficicntly Known spe-
cies are excluded. The majority of the 12
endemic species belong to sect. Persicae,

In the Pruncideae, Prunws itself is
laken in a narrow sense, and Armenioen,
Persice, Amuyogdalus, Cerasos, Podos, anad
Lewnrocerasns are accordingly  treated as
separale genera, From a phytogeograph
ieal point of view Ampgdalis is of speeial
interest, showing a pronounced centre in
the Iranian highlands, Ahout hall the ge-
nus, or 21 species, occur in the ‘Florn
a’ area, and 12 of these are endemie.
The grass volume (hy N, L. Bor) is the
hitherto largest single contribution in the
series. It contains 373 text |l;|_;_]1_'1.,(‘(rl1t'|l_|1|1"l![
by 72 plates of masterly drawings (60 of
which have earlier been published in
Flora of Iraq’). There are 772 grass spe-
cies helonging to 1560 genera. The degree
of endemism is remarkably low [in com-
parison Lo, c@, South Africa), and not
single genus is endemic to the area. MEL-
nERS has contributed substantinlly to the
treatment  of

vision

Spreees ).

. . '
area likewise Jrrse SETILE

tribus Triticeae, and it is

note, that he no longer
favours a splitting of  Agropgron into
small, “Nevskian™ units, like flgfrigin,
Rocgnerin, cte. Agropgren slal. is main-
tained as distinet from Elgmos, however,
in spite of the oceurrence within the aren
of X Agroefpmos and £, Trindi MELD., a
species Tormerly referred to Agropgroon on
account of the solitary spikelets.

As usual, the general disteibulion oul-
side the area is indicated for species and

interesting  to

lower categories. Trifling  inexactitodes
and errors here — like the citation of
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Potentilln gelida from Scandinavia sluall
not belittle the Lthis additional
informetion.

value ol

The grass drawings have already been
mentioned, and there are many other com-
mendable illustrations. The exguisite co-
lowr photegraphs of live Allfem inflores-
cenees are bevond praise. and the analyt
ical drawings accompanving the same ge-
nus are most wselul. Photographs of her-
barium specimens arve in the reviewer’s
opinion genernlly inferior to drawings, but
they can be guoile adequale for trees (in
this case Anacardisceae, Fagacene, Acera-
ceael, but less s for herbs like Potentiflo,
treraningm and the Crassulocenc,

Interspersed in the text secar, os before,
very initinted commentaries on laxonomic
and nomenclatural matlers. Eg., in con-
neclion with Festuca, Die, Boi has sensible
things to say about the wealth of infra-
specific names and categories. Faced with
a14 suhordinate taxn under Festoea omina,
among which F. CU=C R VAT,
mfgaris subvar. niphabia f, crossior s
Just ome  alleit I:ur'l'il':l.'i'n;.: 1.*_1u|.:|||||]|.'1 the
author makes a strong plea for o simpli-
fiedd and more rational nomenelature,

Ui ss[,

BERTIL NORDENSTAM

Plant Life of Sonth-West Asia
Edited by P. H. Davis, P. C. HARPER, &
I €, HEpar., Publislwed |.r:'.' the Botanical
Socicty of Edinburgh, 1971, at the Uni
".l"l'-i.|:l. Pross, .-1|.|||,~I"r1|'l'||_ X+ 335 (LN

Since World War 11 plant faxonomists
al Edinburgh have directed much atten-
tion o the flora of south-west Asia, The
“Flarn of 'I'qlri\l.*l\'_' under publication is o
well known result of these sctivities, An-
other is the present volume, being a record
of the papers presented al a syvmposinm
held in June, 1970, in connection with the

Teree celebrations of  the Rowyal

Ty
Botanic Garden, Edinhureh.

The symposium was abtended by 72
participants from about 18 countries. The
volume conlains 21 papers, supplemented
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by diseussions and concluding  editorial
comments. The geographical delimitation
is less narrow than implied by the Bitle.
Arcas  treated include Greeee, especially
the Aegean, and the West Himalavas, and
some papers have a still broader outlook.
There is also o wide coverage as to suh-
jeel. Although phytogeography and  hio.
systematics are the major themes, ilems
like the origin of crop plants and prob-
lems of plant conservation are alse dis-
cussed. Thought-provoking issues includs
the concept of ‘reproductive  deifl”  ad-
vimeed by BUSEMARK, the “Anatolian Dia-
gonal” recognized by Edinburgh workers
on the flora and phytogeography of Tar
kev, an astute ecomparison of  the (ive
‘Mediterranean” floras of the world [Ra-
viExN), and an adroit outline «f the evalu-
tion  in  South-West  Asian Rubioceae
(EnrENporPER). 1L is impossible here to
review or even mention all
they are all worth reading, many aptly
illustrated, and some conltain very stimu-
lating reflections on topics of considerable

papers —

general or special inlevest,

BERTIL NORDEXSTAM

Evolution, 2md el
Haolt, Rinchart
1971, 152

Bavace, Jay M.
Modern Hi-:llu;.:_'r SeTies,
and Winsloen,
figures.

Lo [rr., b

The first edition of Evolution by Sa-
vaGE appeared in 1963, The secomd edi-
Iy revised amd the

tion has been substan
chapters dealing with The Genelie Basis
of Evolution, Genetic Drifl, and The Rise
of Man have been rewritlen. The eleven
chapiers of the book are divided
three Introduction, The
mental Evolutionary Process, and Evaoln
tionary Divergence.

inker

rarts: Funda-

The book provides a good inlrodoction
o evolution, especially in the chaplers
dealing  with and  Genetics,
Population Genetics, The Role of Natural
Selection, and Evolution abhove the Spe-

cies Level.

Probahility

Haot. Natizser, val, 124, 1971
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Much emphasis is placed on the process
of genetie dreifl as a major faclor in evo.
Iution. (o pe 113 the suthor speaks of
drift in asexual organisms. However, il

is debatable whether or not the term
“drift™ is the eorrect one for establish
ment of random mulalions 1 asexuaal
gromps of organisms,

On p. 100 the auwthor uses the term

“chromosomal incompatibility™ 1o explain
the sterility of the F; offspring when two
particular species of Bane are crossed.
This term seems oo limited; the more
general  “genelic incompatibility”™  would
be preferable,

The symbol N, used by the author o
represent the basic number of chrons.
somes in organisms, is not the one most
commuenly used in modern European like-
rature. The symbol x has long been nsed
for the bazie number, and there is cer-
tainly an wurgent need for uniformily.
Furthermore, the author has used N for
different purposes on different occasions,
For instance, in Fig. 2—1 and Fig. 22
e uses N first for the basie number ol
chromosomes: here N=2, which is the
sume as the haploid number of chromo-
somes in this particular ease. In the same
figures he then uses N for veplicated chro-
mosomes: in this ease N=4. That is, he
doves ol distinguish between chromosomes
and chromatids,

I'his must be regarded as
a serious disadvantage in an elementary
texthook of cvalution where ordinary ecll
division should be elearly presented.

On p. 24 the author sayvs that chromoe-
somes presumahbly contain one long DNA
malecule. In faet, chromosomes contain =
[airly large number of DNA molecoles, ol
least in organisms above the level of Bac-
lerivm. Each organism sceems to have a
number of DNA
in ils chromosomes,

The examples are with very few excep.
tions taken from zoology, a disadvantage
for students mainly interested in plants
and plant evolution, eventhough the main
processes of evolution are similar in all
organisms, Furthermors, most examples

characlerislic molecules
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have understamdably  been taken  from
organisms indigenous to Amerien, a fael
that reduces the value of the hook to Eoaro-
pean  students not familiar with  these
OrZanisms.,

Provided due consideration is given o
these objections the book can be recom-
mended for vse by students al aniversity
||“|'1"|.

BEXGT BENTZER

Chemical
guide to lichen
The University of North
X1+

Currersox, CHiciTa F.:
and botanical
products.
Cuarolinn Press. Chapel T 1969,
628 pp. Price § 12,50 (cloth),

— : Supplement to "Chemical
and botanical guide to lichen
products” The Bryvologist 73: 2.
1970, 200 pp. Price § 4,00

It is a wellknown Tact that lichens oflen
produce chemical compounds which are
not present in other gronps, Some of them
have been of ecconomic importance since
ancient  times, e, e manna  lichen,
Leconora  esculenta, the litm lichens

Roeelln spp., and varions species known as
dve lichens., Several of these were de-
scribed in o classical treatise by WEST-
RING, ~Svenska larghistoria™
(Colour history of the Swedish lichens!
(1805—180%9) . Towards the turn of the
past century many lichen compounds had
been isolated, named and often provided
This
knowledoe was summarized in a classieal
work hy  Zoer, “Die  Flechtenstoffe”
(19071, which described the chemical pro-
perties of more than two hundred com
proanls.

In the 19307 the Japanese Bolanist and
chemist Asamina developed a new lech-
nigque to identify the major lichen meta-
bolites by microchrystallizations, A long
serics of papers by him and his students
hronght weleraled progress toward the
elucidation of the structural formulae of
lichen componnds, Old and new informa-

lalvarnas

with summaric chemical formulae.
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tion was presented by Asamixa and SHi-
BaTa, “Chemistry of
(1954). another milestone in the history

lichen substanees”

of lichen chemistry.

The last two deeades have seen several
new methods, eg., paper chromatography,
thin-layer chromatography and gas chro-
matography, which have vastly increased
our knowledge of the structure ol previ-

ously unidentified lichen compounds, Dr.
GCuicrta  Cunserson  (Dept. of  Botany,
Duke University, Durham, N, Carolina,
US.A| has summed up all information
available at present in a magnilicent vol-
ume, It is needless (o state that this is o
standard work indispensible to all serious
lichenologisis.

An introductory chapter “Lichen aned
fungal products™  brilliantly  summarizes
the pathways of lichen chemistry includ-
ing what is known of the biogenesis of
lichen substonees. The chapter “Chemical
guide o lichen products™ lists some 300
substances and their eccurrence in species
of lichens and Tungi. Chemical and phys-
ical data are presented in a luecid wav. A
brief chapter "Chemical summary of the
fenera” correlations  he-
tween oceurrence of lichen substances and
the traditional lichen syvstematics ol ge
neric or family level, but the many prob-
lemis arising in this field are not diseossed
in detail.

reveals several

The last and most comprehensive chap-
ler 15 called “Botanical guide 1o lichen
products™, [F lists o 2000 lichen species
which have been recorded in literature
[prior to 1968 as containing “lichen sub-
stances”. In several species only one sub-
stance is known, wheresas some well in-
vestigated lichens, c.g, Cetraria islandice,
Cladonia rangifering and Pelligera conina,
have been reported to contain some 15—
253 differenl substances or elements. The
mame list includes o considecable number
of synonyms with references to accepled
names, a Fact which will make the volume
still more vseful to the lichen taxomomist.
To the merits of this ook should be

i1

added the exhaustive lists of literature re-
ferences at the end of ench chapter.
Since NyvLaxpiEnr [1867) introduced po-
tassium  hyvdroxide and ealeium  hypo-
chlorite as eolour tests 1o distinguish be-
tween related lichen species, most lichen-
ologists have found these “chemical char-
to be a useful aid in kaxonomy,
maoreover a5 they are oflen combined with
morphological differences. In the 19530 s
Asamisa  introduced  paraphenylenedia-
mine for the purpose.
decades there was an inflation of “chem-
ical species” often without any correla-
tion o morphology. Somewhatl analogous
ideas have been met with in eytotaxo-
nomy, where some authors have rl.';..':ll‘:h.‘il
any difference in chromosome number as
sufficient for distinguishing a species, In
hoth cases a natural reaction has followed
against oo narrow o speeies concepl.

"
acters

somne For some

CoLnensos has presented a wealth of
clear and eritical information on lichen
substances, but she has wisely left the
interpretation of species and other taxa to
the taxonomisis,

The rapid progress in lichen chemistry
is illustrated by the fact that a supple-
ment o4 ining o large amount of addi-
tiomal information {up HI T968 or 196%9)
has been issued soon after the publicotion
of the main work, We may hope that Dr.
Crenersos will continue this exellent way
of surveying and presenling new material
to the henefit of chemists as well as Ionx-
WITITEIER

OVE ALMBORY

HarLg, M. E;; The Lichens. — Pic-
tured Kev Nature Series “"How o
know . . ", W. C. Brown Co., Dubuogue
(lowa) 1969, 266 pp.. 428 illustrations

(Black-and-white). Price 8 3.00 (spiral-
hound), 8 3.75 (cloth).

Dr. Masox E. HaLg (Depl. of Botany,
Smithsonian Institution, Washington 1.0,
USA is known not only as a skilfol
monographer of the lichen genus Por-

Bot. Notiser, val, 122, 1971
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melie (cf, review in Bot, Notiser 1966 p.
471, and article in present faseicle] bul
also as the author of excellent semipopu-
lar works on lichens, “Lichen Handbook™
(1961) and “Biology of Lichens”™ (1967],
These were reviewed in Bot. Notiser 1963
p. 110 and 1968 p. 136, respectively. The
“Lichen Hamndbook” eontained a fairly
brief chapter on the lichen Flora of North
America (N, of Mexico|. This flora has
now been enlarged to an attraclive book-
let presenting o major part of macro-
lichens known from this area,

The 27 introductory pages give brief
information on morphology, terminology,
chemical lests, “how to collect and study
lichens”, uses of lichens, and o condensed
hibliography, The bulk of the work eon-
sists of dichotomous kKevs to some 350
species of the more commaon larger lichens
of Morth America. In addition, some 225
rarer species are disenssed briefly under
the major species of the key. Every major
species has gol an illustration (either a
photograph or a drawing| in the text and
a  distribution map ot a reduced
. Most of the illustrations, especially
some  photographs,  are  oulstanding,
whereas a few others are somewhal vague
and give little help for identification, Tt
should be admitted that most lichens are
very difficult objects for the black-and
white photographer,

Very

L]

The choice has been restricted (o foliose,
fraticose and some  squamulose lichens.
Some species of Lecanora, Rinodinag and
Placopsis with  more  or
lobwed margins have been inecluded in the
key, whereas the true erustose lichens
which form the major part of the lichen

less  distinetly
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flora are omitted. Some genera, eg., Col-
lenr, Ramalina and Iax-
aonomy is still uncertain, have been sum.
marized rather broadly, Dr. HALE has ac-
cepted part of the many new genera esta-
blished {or reestablished) in recent time,
c.f.. ANrinarie, Platismealia, Ceteelia, Hy-
pogymnia and Pseadevernin, Others have
heen rejected, ey, Heterodermia, Ppeno
thelio, Losallin (and other segregales [rom
Umbilicarin s.lal.).

The only taxonomic anit dealt with is
the species. No subspecific taxa have been
recognized. It is a wellknown fact, also
1o the trained lichenologist, that several
lichen “species™ are difficult to delimit as
they show transitions to other species, Dr,
HaLE's treatment of some cases of this
Kind reflects the varving species concept
mel with in lichen taxonomy. Peltigera
prieferiata is recorded as a species but
with the remark “Less common than /™
ceanima and intergrading with it”™ Under
Usnen  dasgpega there is mentioned an
“obvious mntergradation with 7.
and other isidinte-sorediate species”. The
two chemotypes of Thamnoelia permicila-
ris are listed as species bul (correctly, in
apinion| characterized as

Usnea, whose

ceraling

the reviewer's
“rhemicnl variants”.

A student of European lichens will find
much useful information in this well-orga-
nized volume, He should remember, how-
ever, thal perhaps hall of the number of
species recorded by Dr. Hare from N
America do not occur in Europe, whereas
a corresponding number of macrolichens
fairly common in Europe are not found
in X. America.
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