Drawings of Scandinavian Plants 60-64

Juncus L.

Subgen. Psendotenagein V., Krecz, &
GONTSCH. in KOMAROY 1935

[Svn. Subgen. Poiophglli Bronesav 18490
[, non 1875)

Perennials, small to moderately tall, caes-
pitose  or matforming: rhizome  alwavs
well developed. Leaves several om each
shoot, flal to sublerete, with enlarged dor-
sl epidermis  eells and  selerenchyma
strands in their margins. Inflorescence api-
cal, flowers single or united in loose clus-
ters, each with normally 2 involucral broc-
teols. x=15, 207, 21, 22,

Subgen,  FPseadotenegeio occurs in all
lemperate  regions except S8, Africa, In
Seandinavia il is represented by 5 species,
illustrated as nos, G0-—66,

Gl Junews squarrosas 1. 1753

Perennial. laxly caespitose o matform-
ing: rhizome short, suberect. Stems 10—350
cm, rigid, with a usvally & horizontally
spreading, manyleaved basal rosette and
rarely one upper cauline leaf. Leaves sub-
coriacecus, canaliculate, 7—30 cm long,
1—2 mm broad; auricles of varying length,
altuse. Infloreseence 3—10 cm long, 10
30— -Flowered: flowers 4—5 mm. Te-
pals equally  high, outer ones narrowly

I XiLssox is responsible for the drawings
and sxoGERUP for Lhe lexl.,
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abil use,
light to dark brown with whitish scarious
margins, Stamens 6, ¢, %2 as high as the
tepals; anthers 1.5—2 mm, 2.5—%6 limes as
long as the shorl, broad filaments. Capsuale
eualling the tepals, ovoidal to ellipsoidal,
obtuse, mucronate, Seeds 0.6—0.8 mm, *
obliquely ovoidal, with conspicuous longi-
tudinal striae and weaker bransverse ones.
In=412.

. poprarrosus is o typical plant of heaths,
somelimes also occurring in meadows and
on tracks on poor soils. IE is common in
the humide parts of W, Eorope and seat-
tered in heath commuanities throonghout W,
and C. Ewurope. In Scandinavia it oceurs
mainly in Denmark, 5. Sweden amd SW.
Norway, with scattered localities in the
west up to the Lofoten Islands and in the
enst to N, Uppland, In Finland it is only
known as a caswal,

ovale, inner ones lanceolate, all

i1, Juncus compressus Jacouis 1762

Perennial, with a ereeping rhizome, or
laxly cacspitose. Stems 10— cm. nsually
slightly  compressed, with  0—3  bhasal
sheaths, 1—4 subbasal leaves and 1—2 up-
per cauline leaves, Leaves 5—25 em long,
0.8—2 mm broad, flat or rarely canalicu-
late, £ bluish green: auricles short, hroad,
obtuse, Inflorescence lax or rarely con-

Bot. Netiser, vol. 124, 1971
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Fig. #0. Jurcus squarrosus 1. A: Hahit, > 0.5, B: Flower with ripe eapsule, = 10,
C: Seed, 45, — D: Tepal and stamen, = 10, E: Leal tramsect, > 40,

Bat, Notiser, vol. 124, 1971
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Fig. 61. Juncus compressas JacgQ. A—B: Habiat, 0.5, C: Ouler tepal amd slamet,
10, — I3 Flower with ripe capsule 10, F: Seed, =45, F: Leal transect, =40

Bt Notiser, vol, 124, 1971



455 ORJAN NILSSON AND SVEN S3NOGERUP

Bat. Notiser, val. 124, 1971



DRAWINGS OF SCANDINAVIAN PLANTS G0—64 434

densed, 1.5—8 em long, 10—60-flowered.
Tepals equally high, 2—3 mm, ovate, ob-
tuse, outer ones hoalshaped and apically
cucullate. Stamens 6, ! as high as
the tepals; anthers .5—1 mm, 1—2 limes
as long as the filaments, Style 0.2—0.4
mm: stigmata 1-—1.5 mm. Capsule 2.5 |
A5 mm, exceeding and up o 1.5 limes as

high ns the tepals, sphaerical fo obovoidal,

;||;|j¢'_'1||l\' often hl'ili{.lll]\ "'iHIHI.‘!I, olhitnse, |

mucromile, Sceds 0.35—005 mm, ovoidal,

slightlv obligue, conspicnously oo 12-strinte l!, |

with weaker transverse strize. 2n=44. :'.
I compressus ocears on different types /

of damp ground, prefecably in meadows
and on open soil. often on tracks and in
field margins. It is spontaneous in Enrope
and W, Asia and in northwestern & Ame-
rica, bul las been introdouced in other
areas, In Scandinavia it is rather common
in Denmark, in Sweden up to abont GOON,

on Aland and in 5V, Finland, with =eat- |||
tered localities up to the northern pact of [ |‘
the Bothnian Gulf. It is very rare in Nor-

way excepl in the area around Oslofjord. | [}

Juncus gepardi LoiseLevr 18049

A widespread and variable species, dif-
ferentiated inle several subspecies, Alwayvs
differing from J. compressas by anthers
1—2.2 mm long and 2—46 times as long as
the filiments. The capsule is only egual- I|'
ling or slightly exceeding the tepals. Two l,(
H'.Jl'\l)!'f'ii"\ [I' |Ir. ”-l'r“rl'fr- CCLE ill Hl'illlili'

navian  (ef, HAMET-AnT 1966, SxOGERUE

1971 . H A

G2 Junens gerardi Loms, ssp. gerardi

R

Perennial, mat-forming or laxly coaespi
tose, with a rhizome of varving internode
length. Stems 10—40 cm, with 0—2 hasal
sheaths, 4—3 subbasal leaves amd 1—2 ap-

- . . . Fig 63, Juneus geraedi Lods, ssp. afrofuscos
wer cauline leaves, Uppermost cauline leaf Fig i :

1 Pl 2 5 (Ruen.) Pristz, A Habl, = 0,5, B: Outer
tepal and stamen, > 10 Flower with imma-

sheath, Leaves 2—25 em long, 08—25  jure capsule, 10,

usually 3 bBimes or more as long os ils

Fig. 62, Juncus gerardi Lods, ssp. gerardi. — A—0C: H: D: Ouler tepal and
stonmen, 5 10, E: Flower with ril:-q' 1']||ihllll-. < 1), - 15 G—H: Leal tran-
sects, <40 (still thinner leaves with smaller epidermis cells are Townd),

Bat, Netizer, val. 124, 1971
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I"'ig. Gl Juncas tenois Wik, A: Habit, (05 B: Leal base wilth awricles, =

G Flower with ripe capsule, = 10, — D: Tepal amd slamen,
Biot, Notiser, vol, 124, 1971

< 1,

3.
E: Seed, x45.
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mm broad, usually thick with much en-
larged dorsal epidermis cells, bul some-
limes thin with * convolute marging; auri-
cles short, broad, obinse, Inflorescence 2—
1 em long, 10—120-flowered, lax or rarely
condensed; flowers usually all single. In-
villueral bracteols ovale to bromdly ovate,
abluse or subacule, scarious and wsually
partly brown, Tepals 2.5—3 mm, equal in
leight or almost so, straweoloured to dark
brown, oblong to ovate or broadly laneeo-
late, outer omes boat-shaped and £ cucul-
lote: searious margin of inner ones brood,
of owuler ones narrower but apieally ex-
pranded. Stamens G, L6—0.9 times as high
as the tepals; anthers 1.2—1.7 mm, 2—3.5
times as long as the filaments, Capsule
equalling or slightly exceeding the tepals,
avoidal to ellipsoidal, * conspicuously iri-
gonal apically, obuse, mocronate, Seeds
1.5—10.7 mm, ovoidal and usually slightly

aoblique, conspicuously ¢, 12-striate  with
weaker transverse slrine. 2n=_484.
Joogerordi ssp. gerardi is almost entirely

FEuropean, It is mainly a plant of mari
sall marshes, hul oceurs also in m: in-
Iand localitios. In the east its relations to
other subspecies needs further study, In
Sceandinavia it oecurs along the entire
coasts of Denmark, Sweden, and Finland,
and on the Norwegian west coast up o
bt 700N I is also known from a few

inkand localities.

Gt Juneus gerardi Lois. ssp. atrofozens
(Rren. ) PrivTz 1921

Like sspe gerardi, but hasal sheaths usuo-
ally  larger. Stem exceeding  the
leaves, nppermost cauline leaf nsually less
than 3 times as long as ilts sheath. Leaves
flat, 1—2.5 mm broad, with moderately
enlarged dorsal epidermis cells. Inflores-

much

cence T oeondensed, usually less than 7 cm
lomg, 53—20-flowered, Involucral brocteols
Iroad, broadly  obluse or often notcehed.
Tepals dark brown, d—4 mm long. An-
thers 1.6—2.2 mm, J—4(—5)
long as the filaments.

Ssp. ateafusens ovcurs along the Euro-

L
bimes  as
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pean lee Sea coasts and on the Norwegian
west coast down o aboot 689N, Transi-
tional forms to ssp, geroedi are found in
NW, Norway and on inland loealities in N,
Finland (cf. HEIMET-ATHI 1966).

64, Juneus tenuis WiLLpeExow 17949

(v Jomecer 5. F. Gray 1821

Perennial, densely caespitose, Stems 10

8 cm, with a few basal sheaths and 2
# subbasal leaves, Leaves flal, often con-
voelute, 1-—1.0 mmm broad: aaricles long,
brroad, obtuse, very thin and in dried mate-
rial often incomplete, Inflorescence usu-
ally lax. rarely condensed lo a few clus-
ters, S—40-Mowered. The two lowest hracts
leafllike, usually hoth exceeding the inflo-
rescenece, Tepals narrowly ovate, aristate,
the outer ones slightly longer, 3.5—4 mm.
Stamens B, e. s as high as the tepals: an-
thers (0L7T—0.8 mm, Y2*—"s as long as the
filaments, Capsule shorter than the tepals,
broadly oveidal, & trigonal in the upper
part, apically abruptly obtuse or truneate,
shortly. muoeronate.  Seeds (003—0.4 mm,
abliquely  ovoidal, with very faint orna-
mentation;  seed-coal  persistent, forming
ae short appendage. 2n=84, but also eg.
2 =30 reported in literature,

J, tenniz is most probably native only in
N America, but introduced by man in all
temperate  arcas. s seed-coat becomes
sticky as wet, and formes a very effective
aid in dispersal. In Scandinavia J. tenmds
was first found in [543 in Denmark, but
has most probaldy been iotroduced  inde-
pemdently on several places later on. 1E s

now rathor eommon and inereasing in fre-
queney in Denmark, 5 Sweden, and Nor-
up to about G0N, with scattered
localities further north. I
reached ils moaximum distribution in e
area, and its advanees should he Tollowed.

Wily
has not  yet
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The Disk and its Vaseulature in the Flowers

of some Dicotvledons

By V. 5. Rao

Depariment of Botany,
Rammnarain Kuin College,
Matunga, Bombay 19, India

ABSTRACT

Hao, V. 5 1971 The disk and ils vasculalure in the flowers of some dicobyledons
Bol. Noliser I: 2150,

In some dicolyvledons, the disk is non-vascular. In others, it is vascolated o vary-
ing degrees. There is a great variety in the method of vascular supply lo the disk,
Its traces may arise from the pelal traces or slamen raees or gvnoecial lraces, or
from the receplacular stele directly., The vascular supply o the disk mav be from
ane of more of the above menlioned sources, The view is advocaled hal the disk
may nel alwayvs be sought to be mlerpreted as a modification of some of the Bvpiceal

parts of the flower.

INTRODUCTION

Faux (1932, 1933, 1967 gave a lopo-
graphical elassification of oectaries and
dealt histalogical
features of the nectar secreting tissue. FRET
(1833} deall with the nature of the con-
ductling tissue wilhin the nectary whe-
ther it s made up of xvlem or phloem or
both. The present paper is written from
an rllfirrl_\' different angle, and shows the
immense variely seen in the origin of the
ular supply to the disk. The term
“disk” is preferred by the wriler as it re-
fers to a morphoelogically distinguishahle
enlityv. withoul implving anvthing about its
Tunclions.

also with some of the

Vi

Floral disks have been interpreted, with-
out sufficient evidence in most cases, as
maodified staminodes or carpellodes or os
receplacular facl,
workers ook il for granted that o disk as-
ted with the androeciom must repre-
senl staminodes; that one associated with
the gyvneecium must represent carpellodes:
and that one not closely associated with
either must be an oulgrowth of the recep-
tacle. In a number of dicotvledons with

oulgrowths. In SO

L1l

Baot. Natiaer, val. 124, 1071

superior ovaries a disk is present either
close 1o the base of the ovary or close o
the bases of the stamens: or it may b pre-
sent belween these two whorls, In omany
species 1F is quite prominent and visible o
the naked eve. At the other extreme, there
are species in which only a microscopical
cxamination would reveal whether a disk
is presenl or nol. Uswally the disk is an
nular or cushion-like, and entire or lobed.
It may be free from the ovary wall as well
as from the outer floral parts, On the other
hand, i mav be partly ar completely ad-
nale to the inner surface of the corolla
tube or floral tube, or o the base of the
ovary. In many epigyvnous flowers also a
disk is present. but it is at the top of the
ovary, surrounding the base of the stvle
It may be free from the stvle and coredla;
or it may be fused partlv or completely
with the style or with the inner surface of
Lhe corolla tube,

Whether it he in flowers with superior
ovaries or with inferior ovaries, the disk
differs from the surrounding tissnes, heing
made up of small, compactly arranged,
deep-staining cells. Dawsox (1936
tinguished between (a) cosions, glamds or

lis-



THE DISK AND ITS VASCULATURE

emergrnces with a secretory function and

(b those which are seeretory, veshigeal or-
gans., There is an implication in many
publications that the former tvpe are with-
out any vascular supply, whereas the lat-
ter have a reduced vascular supply of the

organs from which they were derived in
evolution, A detailed study of the vascular
supply 1o the floral disk has given a large
amount of information which leads 1o a
re-orientation of our ideas aboul this strae-
ture, In the following account, the various
examples given are mostly from those fami-
lies which have been personally  inves-
tigatbed by the aulhor.

OBESERVATIONS

The disk is non-vascular in Newracon-
thus sphaerostachygs (NEEs) Davz, fle-
pheris maderagpatensis (L) RoTH., fpgro-
phite serphyfinm (NEEs| T. AxpeErs., H.
polgsperma (Roxs. ) T, Axnens. Fittorico
arggroneara B Coes., Hemigraphis colo-
rater HALLIER FIL., Crassandra infiendibofi-
formis (L.) NEEsS and Peristropfe icofy-
citfetar |RETZ.) MEES of Acanlhaceae {(Hao
19531, Moone (18936) reported non-vas-
cular disks in fhosma and Feromio ele-
phantum of Butaceae as well,

Where the disk is vaseulated, the method
of vaseulalure and the extent of vaseula-
Lire show all possible tvpes of variations,
even within one amd the same family. In
fhctmnns (Moore 1956) the disk supply
is from the fused ecalvx laterals and the
corolla traces, ArpeEr (1936 deseribed the
nectary supply in famencnfus as from the
median bundle of a petal, often with the
addition of compenents from  the main
The wvascular i disk
are derived from the pelal troces and the
stamen traces in Thonbergio alate BoJ, ex
Sims. (Fig, 1A}, Lepidagathis trinervis
WaLl, ex Nees, L. erisinla WiLLn., Bear-
lerio lupnfinag LasnL., B prionites L. B,
strigose WiLLn., . alba Tonn, B, rosen
Hort.,, and Aphelandra pectineta WILLD,
(Rao 19533). In Haplophragmea adenophgl-

laterals. aces o the

443

fum (WaLn, ex G. Doy Dor. of Bignoni-
acene also the vaseular supply is similar but
the disk is sdnate to the corolla tube for
some  distance (Fig. 1D3; Rao 1934
Branches arising from the slamen traces
supply the disk in Asgstesia gangetica (L.
T. AxpeErs. (Fig. 1 C), A. dalzelliana SANT.,
A, chelonoides NEES, Eranthennim e flo-
riem GraY (Fig., 1 D), Ruelfio tuberosa 1.,
Dipteracanthus patufus (Jacg) Nees, D,
cermes [Roxm) Saxt.,  Graploplylicm
pictum GRIFF., Psenderoanthemem bicolor
{SCHRANK| RanLi. ex Linpav, and Odon-
fonema nitidum O, RKTzE. of Acanthaceace
{Rac 1953, (Moone 1936)  and
some members of Aurantioideae (TILLSON
& BavirorD 1938) in Butaceae and some
members of the Polemoniaceae (DawsoN
1936 ). In Acecta peanata WiLLn, and Col-
ltandra heematocephaln Hassk, (Fig. 1 E,
Fi of Mimosaceas, an annular disk is ad-
nate o the inper surface of the stamen
tube, and its vascular supply is by inward
bhranches from  the stamen lroees  (Bao,
SIEDESHMUER & Sanpan 189538} In Cal-
finnd ey e mot oce pliada, as compared with
Acicia pennata, the disk traces are more
amd the stmen traces are fewer, The cen-
tral flower of the inflorescence of Samanea
(Jacg) Mernmn. has a prominent
lohed disk and it is supplied by inward
branches of the stamen fraces (Fig, 2 A).
In Cajenus cajen (L) MiLLse. of Papilio-
naceac, Whe basal part of the disk is adnate
to the inner surface of the “calvx (ube”.
The karge, tubular stimen strands Bifor
cale into the stamen traces and the disk
Iraees, The latter, b
prominent as the stamen traces (Fig, 2 B—
Iy, A similar adnation of the disk 1o the
calvy tube is seen in Fephrosia porepired
of the same Family, but the vascular sup
ply to it is as slender inward hranches
from the stamen traces (BA0 et al. 1958).
Fhunbergiee erecta (BExTH.) T. ANDERS.
{Fig. 2E), fongifolie  (L.)
NEES, Phlogacanthes  thyresiflorus NEES
and Eeholinm nneanmpm Kunz have the
disk supplied from petal traces, stanen
traces, and also by branches from the re-

Cilrus

ROIIN

their base, are as

Asteracant ha

Bot. Notlser, vol. 124, 1971
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|"i'r: L. e :ﬂ'.lllrr:||’|-rr!';rrr valaler {]ri;_'in al disk traces rom the ||-='I;|| traces and slamen races.
- B: Haplophrogma odenophgliom. Disk seen adnate to corolla tube, and supplied by
inward branches from the J|1~I;|| Iroces and stamen trnces {

Asystasia gangefica. The
disk supply 15 from a branch ol the stamen trace. but the branch supplyving the disk is
much larger than the one :-ll]l|||._'|i|::|_:; the stamen, One of the stamen steands is seen divid-
ing into a small stamen trace amd a large disk trace. Three other large disk traces are seen

bearing small bhranches. Li: Eranthemum lavifloram. Almost as in the previous species,
bul the ddisk Irpees are small i Collivenedra hocmetoce pleelo E: DNisk adnale to
inner surface of the stamen lube, and its vascolar supply arises as mwand branches from

the siamen traces. F: The disk has become Pree from the stamen Tube. Aand D in

the figures stand lor stamen traces and disk traces, respectively
Bot. Motiser, vol, 124, 1971
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Fig. 2 A: Central flower of the imflorescence of Srmanen samon, with disk lobed and
addnale o the inner surface of Lthe stamen lulse, and ikls vascular '\.L||||||.1. i!l'i"-ill:_! ns imward
branches ol the slamen  [races. B—I1): Crfunus  ceferi. BB: Floral tube (“calyx
fube™| separated from the gynoecial stalk, Forming an innermost ring within the floral
tube are ten tubular vascular strands, which higher up divide (o supply the stamens and

the disk. C: The tubular strands have hifureated into the stamen fraces and the disk
Iraees, I¥: Annular disk, with ten buncles separaied from (he corolla tube. 1<: T hen-
bergin erecta. Disk traces arise from the petal traces. stamen fraces, and alse from the
vascular cylinder. F: Thunbergin fragrans. Disk supply from the slamen traces and from
the vascular ovlinder, G: Andrograpfis panicofeto. [Hsk traces arise from the recep
tacular vascular evlinder H: Spethodea caompanelote. Disk traces from a considerable

poriion of the length of the vascular evlinder above the origin of the stamen iraces,

Bot. Notiser, val, 124, 1971
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Fig. 3. A—B:
Disk separated from the floral tube. ]
letbek shows the annalar disk wilth ils prominent
[Yisk seen adnate o ovary. Some of its vascular bundles are derived as branches of the

1!"]1] LICER S P EEF '_r.r”h (ETH)

gymoecial strands while others are derived frome the vascalar eviinder. E—G

Wi Disk ol its Base
Central flower of e infloreseence of Albizzia

A0

mdnale o the floral fube. B:
vascwlar supply 13: Vallaris sdeicen,

Cerbrra

thevelir, Ihisk a |'1].\.' adoale o OVAFY amd 1ls vascular '\IIE:-JII..\ also as in Vellaris sodanacea
but the gynoecium receives extra bundles which appear 1o be some of the disk traces them-
sielves that run inlo the ovary wall instead of into the disk.

ceplacular vascular evlinder just above the
origin of the stamen teaces. In Thunbergio
frimgrans Roxs. (Fig. 2 F) and Josticia sim-
e Dy Dox of Acanthaceae, Orocgplom
irelicom VENT, of Bignoniaceae and Sesa-
murmn inedienm 1. of Pedalinceae, the disk
supply is from the stamen traces and the
receplacular stele above them (Bao 19568,

Baot. Notiser, vol. 124, 1071

1954, 1953). The vascular traces for the
disk arise only from the stele above the
origin of the stamen traces in Androgree-
ﬂ.fu','v: r,lur”'q'"fufu iBurs. ) Warn, ex MNEEs
||'|.;_: 2 (3}, Senchesiac nobilis HOOE., FIL.,
Eremthemnm capense L., K. rosenm (VAHL.)
K. BR., E. nerposom (Yani.) R, Bi.. Odan

togrenra bracteolatum O, KTzE., Rungia
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Fig. 4
B Doxantho anguis-cati, Origin of the disk traces from the petal traces, stamen traces

and also from the basal parts of the gynoecial traces, 1

Shows many disk fraces in the receptacle.

A: Teramvaria rrr.rlr.usis. 1hisk IFqes 1'|'11r|L e ]I:l sal |r|1t‘h ol e h’:\.‘llﬂl"l'i'.ll FrEmaees,

E: Kigelia pinnaio. I}
E: The annular disk bas become separted

from the corolla tube and the base of the ovary, Wilthin the ovary wall can be seen the
auler exlrn ri.|||.: ol bundles which are some of the disk traces thal have diverted their
course and run intoe the ovary wall

faeta CL., R pereiflara NEES, Adhoatoda
pasica N EES, Dicliptera micranthus NEES,
Justicia betonica L. and Befoperone oblon-
gt LinpL, of Acanthaceae (Rao 1953,
Spethodea compomiddein BeEavy, (Fig, 2 H)
and Tebebuia pentaphylla Hemse, of Big-
nonincene (Ban 19540, Pedalium murer L.
of Pedaliaceae [Hao Ruta
{MoORE 1956).

In .1”':;nr.l.'vnrr'r Ao s G. Dox of _-llllu_']. -

1935) amd in

naceae (Hao & GanGULr 1963) the lower
part of the disk is adoate to the floral (ube
amil the vascular evlinder divides into large
onter disk bundles and small inner gvnoe-
cial bundles (Fig. 3 A—D). Only the cen-
tral flower of the inflovescence of Afbizzia
febbel has a disk, Tor supplving which the
viaseular  eylinder splits into prominent
disk strands and the bundles for the gv-
noccium (Fig. 3 C). Oul of all the plants

Bot. Notiser, vol. 124, 1971
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personally  studied by the suthor, Then-
bergia groandiflora (Boxs, ex RoTTe.) ROxs,
is the only one where the disk is supplied
by the sepal braces, pelal traces, stomen
traces amd the receptacular stele above
them (Rao 1923).

At a variable distance from the level of
origin of the staminal traces, the recepin-
cular stele divides 1o produce the gynoecial
traces, In Pyrostegio ignea PRESL and Ste-
ndealeipm sty SEEM.  of  Bignoniacear
(Rao 1934}, Martgnic diendra Grox, of
Pedalinecae (Bao 1955) and Vallaris sola-
nereear 0L Krze (g, 3 1) of Apoeynacese,
the disk supply arises from the vascular
cvlinder and alse from the hasal parts of
the earpellary traces. In Vellaris solanacea
the disk is partly adnate to the ovary. The
disk of Cerbera thepelio 1., (Fig, 3 E—G)
of Apocynaceae is somewhat similar to
that of Vaffaris sofanocea bul the gyvnoe-
cim receives extra bundles which appear
to b somie of the disk traces that have di-
verted from their course and entered the
ovary instead of the disk.

Tecomaria capensis Sracn. (Fig. 4 A,
Phypllart hrone comaorense DC., and Milling-
tonfin hartensis 1. FIL, have the disk sup-
plied by branches from the gynoeecial
traces, However, in Dorantha anguis-coli
Renn. (Fig. 4 B—C) and Kigelie pinnate
DC. (Fig. 4 D—E] of the same Tamily,
branches from  the petal troces, stamen
traces, receplacular evlinder and bases of
some of the il traces supply the
disk. In Kigelie pinnota (Fig, 4 D—E),
Spathodea com panudatae BEauy,, Oroxgflum
indiceum  VeEsT., Tebebnin  pentaphygiio
Hesms., Phyllartlrone comorense DE. and

Eyvnowed

Decantha unguis-cati REND,, some of the
disk traces run into the ovary to form an
omer ring of bundles in the ovarv wall,
the regualar carpellary bandles forming an
inner ring.

DMSCUSSION
The above examples amply prove that

even within one and the same family there

Bat, Maiiser, vol, 124, 1971

HAD

ions in the
vascular supply to the disk. Each species,
however, has a definite, constant method
by which traces are senl into the disk, In
some of the Mimosaceae there are indien-
tions that the disk, which is adnate to the
inner surface of the staminal fube and
vascularized by branches from the stamen
lraces, might have been derived From the
inmer staimens. A sort of an inverse ratio
is also seen in them between the amount
of vascular supply 1o the disk and the
number of slamens.

can be certain important v

Bul there are also o
few plants of this family where the disk
traces and the gynoecial traces have a com-
mon origin, In some of the Caesalpiniaceas
the disk is adnate o the inner surface of
the ealyx tube. IL may be non-vaseular or
he vascularized by branches from the sia-
men  traces. Similarly in some  Papilio-
e also, the inner surface of the calyx
tubwe is disk-like, It may or may not be free
in the upper region. The stamen traces
may simply run through this disk zone in
their upward transil, or may send a few
into it. Moore's (1936) observa-
tions as  well as inlerpretations on the
floral anatomy of Papilios i have al-
ready been shown to be wrong and onlen-
able (Kao el al, 195381, The structure to
which the disk is adnate has no relafion
1o the source of ils vascular supply. As
mentioned earlier, in a few Bignoniaceae,
simme of the disk traces run throough the
disk for some distance, suddenly bend in-
wards and run into the ovary. Within the
ovary wall they form a ring external lo
that of the normal ring of gvnoecial bun-
This itscll, nisl
enough evidence for regarding the disk in
those plants as of carpellodes. One wounld
have (o make unwarranted assumptions in
such a case, even o the extent of imagin-
ing more than one whorl of carpels in the
ancestral  state. Woopsox  and MOORE
(1935 deseribed the ocer cee of hundles
comparahle to dorsal and vendral bundles
of carpels within the disk of some mem-

LE BT A

branches

dles. feature however, is

bers of Apocynaceac, and interpreted the
disk in thal family as of carpellodes. The



THE DISK aRD ITS VASCULATURE

present author and his students studied the
floral anatomy of many members of Apo-
cvnacene but Failed to find anyithing com-
parable to the ohservations of Woonsox
amd MOORE, and hence cannot agree (o
that interpretation.

The very great variely scen in the vas-
cular supply 1o the disk in such a natural
family ns Acanthacese — even closely re-
lated species somelimes showing different
tvpes of vascular supply makes one
hesitant of interpreting the disk as derived
from any of the tvpical floral whorls., The
usual practice has been o interpret the
disk in any family as a receplacular out-
growth if it docs not show any obviouws

derivation from the earpels or stamens. An
assumplion which must have been guiding
all interpretations is that the floral whorls
must be typically four in number. Why
the disk, when present, cannot be regarded
as a fifth type of floral organ is not clear,
withoul ils being alwavs regarded as a
meeddification of something clse. Calling the
disk as merely “receptacular™ in nature
might he just a safe way of putting the
malter without committing oneself. Taking
into account the fact that (1) many plants
have guile well developed disks in their
flowers and that (2] there is a greal varia
tiom in the origin of the vasenlar supply
to them in those cases where they are vas-
cilarized, il is best (o regard the disk as a
“fifih™ tvpe of Tloral organ, independent
in arigin from the others, and soi generis.
Cne can say that where it is vaseolarized,
ils traces arise from whatever strands that
happen (o be conveniently localed for thal
purpose. The calyvx is too Tar away from
the normal position of the disk aml it is
only very rarely that we find any connec-
tion hetween calvx traces and the disk
supply. The most convenienl are the petal
traces, stamen races and the receplacular
stele above them. It is again only in a few
ases that the disk traces arise from the
the carpellary strands. Much
would depend upon the location of the
disk and its degree of development. In the
case of vascularized disks, what matters

hases of

449

is that thev have to receive o vascular
supply. I is immaterial whether the disk
supply arises from the vaseolar strands of
one or more of the floral whorls or even
from the recepltacular vascular cylinder.
Otherwise, from the examples given from
Acanthaceae it would be noticed that it is
impossible to interpret the disk in many
cases a5 o modifieation of any of the typi-
cal floral parts. This hyvpothesis does not
completely exclude the possibility that in
very few instances the nectary might be
obviously a modified floral part. But it is
certain that in the majority of cases the
disk is an organ suf generis gelling ils vas-
cular supply from whatever traces arc
conveniently located, This expression of
“eonvenienl loeation”  would apply  not
only for the position of the disk within
the flower but also for the relative posi-
tioms or levels where the traces to the dif-
ferent floeal parts avise from the recep-
Lacular stele.
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ABSTRACT

DanLGrExN, R and Rac, ¥, 50 1871 The genus (Mtia Adans, and ils svslemalic posi-
TR Hot, Noliser 124: 4531—472.

The genus GQftio Apans. has uswally been regarded as belonging to Myoporaceas,
It is imvestigated with regard to distribution, external morphology, variation, ana-
tomy, pollen structure, ele. [ is compared with Mygoperum with which il has wsually
been placed in text-books and floras in recent vears. Some similarities, but also
nimerais differences are IJI:JiI'Ill"II il ]ll iy fi,'uh,ln,-\ n:'|u\.|,-r sl,i[rl'l,'rlwni i'h. Foetnnield
with the genus Peedio RUpoLrm in Scrophulariacese, This includes vegelalive as
well as floral characters, characters of the fruit and seed wall, pollen structure and
anglomical details. The Fruit of (Oftia is a drupe, that of Teedia is either a berry
ar a drupe. In Peedia the ovales (and seeds) are much more numerous than in
Oftie, and in connection with 1his there are some conspicuous differences in the
vascular anatomy of the flower. The conclusion arrived at is that it would be more
j11!ni|ifiﬂ.]r|.t' liv |:l'|:h1' ”ﬂr'u in Hrhr|||||!||||ri:||:'n:qw 1|1;||r| i H_\'n]ulr:u' =, '|"||.|_' ru11~s|ri.|:'||u-||"<
intercontinental disjunction of the latter family is therchy also partly done away

with.

INTRODUCTION

In associmtion with families which have
highly disjunctive distributions on  the
stmthern continents [Restionaceae, Protea-
Haemodoraceae,
one will also usually find Myoporaceae.
In the case of this family, however, doubts
have il times been raised ono its
homogeneity, Goon (1946 p. 66), for ex-
ample, regarded Myoporaceae as a “very
doubtfully natural gronp”, and TAKHTAJAN
(1968 p. 239) remarked that “Oftia is very
isolated in the Family”,

The family Myoporaceae as it now
slands consists of 5—=6 penera in all, the
majority of species being found in A
lin. Except for Zembiagno, a monotypic,
imperfectly known genus reported f{rom
western fropical Afriea, Offia s the only
genus in this family indigenows to Africa.
The distribution of Myoporaceae was
a1

cene, Cunoniaceae  ele.)

SV

mapped by HurcHixsox 1946 po 43 and
1959 . S04,

The present study was undertaken partly
tn determine whether Oftia is actually
maost closely related o the other members
of Myvoporaceae, or whether there is some
other group exhibiting a more satisfactory
combination of similarities that can better
indicate the posilion of the genus,

THE GENUS OFTIA ADANS.

Synonymy al the Generic Level

Oftia Apaxsox 1763 p. 199, given as a
suhstitute for “fesminem . .7 COMMELIN,
a pre-Linnéan phrase name, and for Loen-
tana LINNAEUS pro parle,

Lixsagvs 1753 p. 628, pro
parte, the tvpe excluded.

Spielmannioc MEDIKUS 17753 p. 196,

Bol. Natizer, wal. 194, 1071

Lentora
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Hotindum BAFINESQUE THIS p, 81, given
as a substitute for Lerdane L. pro parcle
aof Oftia or Spiel-

withowut knowledge

I,

The genus Oftin or ils synonyms has
been placed in various families. (6 ofri-
cenn was originally deseribed under Lan-
fana, It thus belonged naturally to Verbe-
naceae, where it was also placed in Exn-
LICHER 1838 p. 635, ScHAvER 1847 p. 526,
LinpLEY 1853 p. 664, and Harvey 1868
L

In the works of BocguiLLos 1861 and
BarLrox 1888, Offfa was moved from ¥Ver-
ben
the structure of ils gynoecinm, It was in-
cluded in Mvoporaceae by BENTHAM and
Hookkrk 1876 p. 1126, by WETTSTEIN 1895
p. 360, by RoLre 1912 p. 93, by ManrLoTn
1925 p. 149, and also by DE Vos 1947,
SALTER 1850, PHILLIPS 1951, and many
ather authorities.

JUNELL (1934 p. 61), who examined the
marphology  of the ovary and ovule in
Verhenacene, came to the conclusion thal
Oftin should not be placed in that family.
pE Yos (1%7), who studied the embryo-
logy and seed structure of the genuos, found
differences  hetween
(i ftien andd the other members of Myopor-
cege examined, but did onet consider i1
necessary o remove OFfffa from the family
on these grounds.

s to Scrophulariacese bees

ST (i} !I'l.‘\]lil‘ [1ER] NES

Morphology of Oftia

The genus consisis of shrubs and sloub-
lets usially 20
on stecp slopes more than 2 m high. The
branching system is monopadial, The ends
of the branches, which bear flowers in Lhe
lesaf :i.‘:'i]h. continue o PR 1he fu]]l:l'.ri_ug
season. The branches are decumbent 1o
ascending.

The leaves (Fig, 1) are closely set, espe-
cially in (b revoluta, more sparsely in the
other lwa species. They are apposile in 0,
glabra, usnally also in the olher two spe-
cies but sometimes alternate, at least in €,
Hod. Natiser, vol, 124, 1971

70 emn high, occasionally
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africana, A distinet petiole is lacking Dbut
Lthe leaf-base is somewhal narrowed in ol
least €0 glabire. The 1
ovate, elliptic or  some

ina s lanceolale,

imes  almost  eir-

cular, acute or acuminate at the apex, the
I

gins variably closely dentale or serrate.
The sides of the leal-base are alwayvs more
or less decurrent, merging at the hase into
mare or less distinct ridges on the yvoung
branches. The margins of the leaves are
revolute especially in () resoluta, to oo

lesser degres in forms of (0 afrieana,

In (0, africana and (), repalufa the leaves
and branch ends are covered with multi-
cellular hairs of varving length, the shorter
of which at least having a globose apical
head of few to several ecells (Fig, 6 C) se-
parated by cell walls perpendicular to the
epidermis. In 0L gloedra these hairs are
absent,

The flowers are pedicellate or subsessile.
Bracteoles are usnallv wanting bat present
in forms of € glabra and, very rarely. in
(1. africena. When present, they are noar-
rowly triangular to linear, less than 1.5
mm long, and of the same genernl texture
as the ends of the calyvx lolwes,

The calvx is deeply and almost regularly
Toalwesdd, i broadly or nar-
rowly linear too subulate and acute to acu-

the 5 lobes b

minate, The lobes are coversd with glan-
duliferons hairs and are not particularly
sl i O, af ricane and O, reeoduto; Tirmer,
more carnose and glabrous in (. glalra,

The corolla is white and almost aelino-
morphic, It is made up of a rather nar-
rowly cvlindrical tube often slightly di-
lated towards the top, and of 5 rectangula
to abovale, runcabe or rounded lobes that
overlap in bud as shown in Fig. 2. The
coralla tuhe is glabrous or often shortly
glandular-puberulous on the outer side,
and closely eovered with hairs pointing for-
ward on the upper half of lhe inner side.

The stamens are 4+ in number, a gap be-
ing present in the apper median position
below the sigus belween the upper fwo eo-
rolla lobes. The Tilaments starl halfway up
the tube. They are relatively short and
slender, The anthers are narrowly oblong




SYSTEMATIC POSITION OF OFT1A

]"i;,." 1, Leaves of Lhe Thres I\lll"l'-ln"\ﬁ ol ”,H{H_
repolefn, ACoCKs noo 1RO L

and comparatively large, about T mm long
Or NHTe,

As shwman im Fig, 2 F, the hairs of the
inner side of the corolla tube probably pre-
vent the pollen from reaching the stigma
which comes no higher than the base of
the anthers during anthesis. The stigma,
which is slightly
(g, 2 A—C), 15 directed upwards in the
flower opposite the gap between the an-
thers (Fig. 2F). According to  ScOTT-
Erimor (1891) the flowers are visiled by
members of Coleoptera and Diptera buot
the main pollinators were helieved to he
night-flving moths, The flowers are also
visited by butterflies. It is difficull o ex-
plain why the hairs in the floral tohe
would not prevent the pollen brooght hy
the insect visitors from reaching the stigman.

The pistil is hicarpellary, with a two-

bipartite  and  obligue

Az O 1r,|fu|’|ru'_ CospTon no. 155 B: (b

L, africana; DanLGREN & STRID no. 2731, All =

colled, reclangularly ovoid ovary with no
additional septa inside. The stvle is short
andl the stigma directed npwards and com-
ing no further than to abowt halfway up
the corolla lube, The placenta is eentral,
wilh 46 (in (b glabrg somelimes os-
sibly  fewer|  pemidulows ovales in oeach
locule. The ovales are arvanged in super-
posed pairs and emerge from the upper
part of the septum.

The fruit is a globose, hlack drupe with
two (or by abortion one| cells with ex-
tremely See
ig 21,

The seeds have a stout, clavate funiculus
amd a hard., black, somewhal rugous testa
due to the lignificd walls of large, conical
cells (g, B8 E—G) which aceording Lo
nE Vos 1457 (Fig. 61—62] represent o
tapetum laver.

hard, thick inner walls.

Baod. Notiser, val, 124, 1971
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Key to the Speeies

1 A. Plant emtirely glabrows

R. DAHLGREN AND V. 5 RAOQ

0. glahro

1 B. Plant covered with short to long hairs on leaves and branchlels.

2 A
broad, and wilh rather long hairs

2 B.

Leaves narrowly ovate to cireular,

Leaves lanceolate, with strongly revolute margins, usuallvy less than & mm

1), revaltta
with only slightly (seldom more strongly)

revolute margins, wsually more than & mm broad, with short to moderately

long glandulilerous hairs

PRESENTATION OF THE SPECIES

Oftia glabra Compt,

CoMproN 1931 p. S04,
Original collection:  CouvmpToN
Witteberg, 40068 1, | NBG),

no. 2812,

Shrublet decumbent. Branches ascend-
0—80 em long, glabrous, light
grevish-hrown, at least on voung parls
with 4 distincily demarcated ridges ap-
proaching each other in pairs towards
basal parts of internodes. Leares (Fig.

ing, c.

1 A) opposite, 4.5—12 mm long and 2.2—
5.2 mm hroad, elliptic to obovate, thickly
coriaceous, rigid, glabrous, slightly re-
curved along the mid-vein, sessile  [or
especially larger leaves narrowing at base
into o petiole-like section up to about 1 mm
long). Marging on each side with 6—12
delteid, acule tecth often pointing in di-
verging directions. Apex with a deltoid,
acute or subacute, usually somewhat re-
curved tooth. Sides more or less incarved,
decurrent at  base, forming prominent
branch ridges cach expanded somewhal le-
low the leaf-base into an ear-like lobe [(Fig.
1 A). — Pedicel usually 1.5—3 mm long,
glabrous, — fracteales present in some of
the material studied: when present situ-
ated on middle of pedicel, inear, thick and

carnose, up to L5 mm long, acote o api-
culate, glabrons, — Calfgr divided to about
1 mm from the base; lobes 1L5—2.5 mm
long, linear, subterele, acule (o apiculate
{in one of the colleetions apically bifid on

some flowers), glahrous. — Corolln whit-
ish, externally glabrous; tube about 6—75
mm long; lobes about 2.5 mm  long,

rounded, obovate or almost eircular.

Bot, Notizer, vol, 124, 1971

), africansg

Anthers aboul 1 mm long. — OGeary with
T—8 ovules. — Fruit o globose drupe,
when drey about 3 mm in diameler,

DISTRIBUTION. As fas as known, re-
stricted to the Witteberg Range, where the
species has been collected in the Whitehill
region al an allitude of 3500—4000 [eel,
on slopes which in one collection were
given as facing north, implving rather dry
condilions.

COLLECTIONS STUDIED.
nos, 8002 and 20155 (NBG),

COoMPTON

REMARKS. According to CoMProx
(1931), bracteoles are lacking in the spe-
cies, In the ecollections studied, brac-

teoles are usually lacking on the flowers
in CoMmrroy no. 8002, usually present but
of varving length in Comprox no. 20055,
where the pedicels and ealyx lobes are
alsn somewhat longer than in the former
collection. The difference between the col-
lections is marked amd probably genclically
O
stantly lacking in the other two species of
the genus, and have not been reported pre-
viously in the genus,

According to Comrrox (op. cit.) the
ovules of 0 glabra were only 2 1o 3 in
each of the loeules, but in the material
studied by me they were usually 4 as in
the other species.

conditioned. Bracteoles are almost

Oftia revoluta (E. Mey.) Bocg.

BocQuiLLox 1861 p. 12; ROLFE 1912 p. 84
KRANZLIN 1020 p, 124,

.\';Jq'rfrrrrrnrlr'u repalmia E. MeEvy.: NMEY
P 274 SCHAUVER 1847 p. 53t

ER 1RAT
Original col-




SYSTEMATIC POSITION OF OFTIA

Fig. 2. Details of flowers and fruil in species of Ofiia, A, T amed (o (3 gleeborer; CoMpToN
nie, 2001533, B, E. aml H: €0, reeelutn; AcOCKSs no. 19354, — G, F.oand I-—K: 0, ofricana;
DANLGREX & STRID no. 2731, A Thistils. D—E: Stamens. F: Corolla of bud
aplit apen to show slamens, G—1; Calices and pedicels when present, I Drupe in

dried condifion. — K@ seed. — ALl = 1.
Bot. Natiser, vol. 124, 1971
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leetion: DnicceE, Ellchogsfonlein, Little Nama-
qualand,

(Spicimannia desertoram KCKL. & ZEVH. ex
SCHAUER in DE CaspoLLE 18T po 526, men-
tioned also in ROLFE 1912 p. 94, was cited
A% A SVInYim al &, eepalbta and thus not
validly puldishied.)

A woody shrub np to 1.5 m  high
Branches asscending, with light-brown or
grevish bark and with prominent leat scars
on the defoliated parts 1 1o 3 vears old.
Young branches closely amd  imbricately
leafy, villous-lanate with shiny, multi-
cellular hairs up o 2 mm long. Sides of
leal bases persistent and continuing into
distinct b prominent  stem ridges. —
Leapes opposite or alternate, closely sed,
erecl, in 4 rows (those in the same longi-
tudinal row spaced 3.5—12
-12 mim
hroad, breoadly  Ianceolate hut appearing
narrowly lanceolate due (o the markedly
revolule margins. These witly 815 shorlly
deltoid, mueronate teeth spreading down-
or i

mm [rom each

other], 7 mm long and 2—5

ards, ocearring more  sparsely  in
apical thivd of leaf (Fig, 1 1. Apex shortly
mucronale. Base laterally decurrent into
branch ridges. Leaves coversd with short,
glanduliferous hairs on the sarface
longer hairs, often withont apical gland,
especially  closely on mid-vein of lower
side, — Flwwers similar to those of € ftie
crf ricore., Bracteoles wanling. Pedicel
shorl or very short, up to 0.5 mm long. —
Cafgr deeply divided: lobes linear, 3—31.5
mm long and about .4 mm brosd, flat,
prointed, not particalarly stiff, covered with
glanduliferous hairs, Coralle lube alsoul
+.5—7 mm long, with glanduliferous hairs
on outer side: lobes obovale-rectangular,
up o 4 by 2.5 mm, somewhal broader to-
wards the trunecate or rounded apex than
towards the hase. — Stamens and pistil as
in the other species. — Drupe globose, in
dry condition about 2.5 mm in dinmeler.

and

DISTRIBUTION. Restricted to the Little
Namagqualand Division, where the species
ocenrs on the slopes of the khamiesberg
e on hillsides in the mljacent regions.

Bot. Notiser, vol. 124, 1971
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According 1o records of the collection
AcocKs 19354, the species occnrs in
rhenosterbush vegetation, and it is prob-
ably also found in the driest tvpes of scle-
rophyll macehia,

T,

COLLECTIONS STUDIED., Little
il Pedroskloof

M-

Fetween anil

Lelicfontein, DrEcE (LI Kasparskloof,
Ellehogsfontein, etc,, DrEce (LI} ; Kha-
miesherg, Ecirox & ZevHer (SAM); Waol-
velon, PHiLLIps (LD): Klipfontein, Cose-
TON 3316 (NDG)
(5],

Braokdam, SCHLECHTER
1142 (NBG); Modderfonlein,
i5): Near O'Okiep, Borus

Boxn
EAD

Oftia africana (L.} Bocy.

BocguinLosy 1861 po 11; BamioxN 1888 p
398: ScoTT-ELLIOT 1891 pp. 371—372; ROLFE
1912 p. ; KRAwzuiv 1929 p. 125; DE Vos
1947 pp. 170 (f; HUTcHINsoN 1846 pp. 42
48 SALTER 19500 p. 7249 Lewnlernie aaf ricena
lop TaxsaiEus 1753 p. 028; Touseerc 1800 p.
08; 1823 p. 458, Spielmanmia africana | L.
WiLLn.; WiLLpEsow 1800 p, 321 Pommer
18086 b, 346, A specimen in CLIFFORD'S ber-
barium (BM) should probably be selecled as
tvpe. In addition. a specimen in LINN
ing the name *Lanfana africana” in LN
NaEUs's handwriling  correspomnds well with
this conceplion of € ftie africorr.

Sprielmannic
1775 p. 196,
mK.| Har.: RAFINESQUE 1838 p, 81,
fasainem (I MEDIK.)  WETTST.;
1865 p. 360, Ty e ol seen.

fresminum  MEME; MeEDIKUS
Ratindum josminielum (ME
aftie
WETTSTEIN

Lerttare crispn Tuosp; THUNBERG 1HM .
Of: 1821 p. 458 Type in THUNBERG's her-
barium | UPS, lectotypel. See below.

Spietmannin decarrens MOENCH; MoENcH
1794 o 479, nom. illeg. The name wns
given as w substitute For Lartoarea afeicome L..
which was quoled. and thus it is nomencla-
torally \|||w|'“lll.:lll:s by present riiles.

Note. Lantamo capersis THUNB. pulilished
in THUsRERG 1R00 p. 98, was cited as a syno-
nvm of Spicimeania jasminogm by SCHAVER
1847 p. 326, and of Offia ofricane by ROLFE
1912 p. 93 and in Index Kewensis. However, il
is o svoonym of Teedin fpcida (SOLAND, in
Arr.) BunoLpPul, which is more closely de-
seribed below, on p. 4545,
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Fig. 3. Approximate distribution of: A: Offic glabra and B: 00 africana with ils western
population, C, which has pacticularly pubescent leaves with revolule margins. O, reoolafa
oeeurs in Little Namagqualand further to the north-west, and is nod ineladed o the map.

A branched shrub wup to 1T m high or
more, often widely spreading, somefimes
(according o SALTER 1950 p. 729 form-
ing thickets several metres across. Branches
decumbent, generally 00.5—2 m long, with
light-hrown bark. HBranch ends greenish
amd somewhat herbaceous, ecoversd with
short, glanduliferous and long, mullicel-
lular and usually non-glanduliferows hairs,
and provided with 4 ridges confluent with
the decurrent leal bases. — FLeoves (Fig,
I Croovate to cireolar, wsually 10 toc 30 mm
lomg and & to 13 mm broad, sessile, acule
to acuminale, rather mesophilous, margin-
ally slightly or rarely conspicuously reva-
lute, serrate or dentate with more or less
rigid, sometimes mucronate fecth asually
less than 1 mm long, Leaf base cuneate to
obiuse, with decurrent margins. Pubes-
closely  spaced,  glanduliferous
mm long or less. — Bracleoles
usually wianting, seen only in one speci-
men, then linear-subulate and about 1 mm
lomng. Pedicel short, up to 1 mm long.

Colfppe (Fig. 21} deeply divided, with

cence  of
hairs 1

the tube ahout 1—1.5 mm deep; lobes
usually 3.5—4 mm long, linear, flat, acu-
minate, covered with short, glanduliferous
hairs. — Carolle tubhe greenish, about 6—
# mm long, glabrous on basal parls, with
short, glanduliferous hairs on upper parts
of outer side; lobes white, obovale 1o
rounded-rectangular, about  3.2—53 mm
lomg and 2.5—3 mm broad, glabrous or
with sparse hairs on basal parts of outer
sicle, with enlire or slightly lobate margins,
— Stamens and pistil as in the other spe-
cies, — frupe when dry about 4 mm in
dizameter, when fresh black and shiny.

DISTRIBUTION. The approximate dis-
tribution of €. africona can be seen in Fig,
3, which is based on rather limited maole-
vinl. It ranges from the Cape Peninsula
along the mountains to the Giftherg and
Nienwoudiville regions (Vanrhynsdorp amd
Calvinia Divisions) in the northwest, and
from the
along the Witteberg and Great Swartherg
Mountains at least as far as Sevenweeks-

Bat. Notiser, vol. 124, 1571
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poort, and along the Langeherg Mountains
through the Montagn and Riversdale Divi-
sions s far, perhaps, as the Uitenhage
Division (as pointed oul by HuTcHiNsos
1246 po 42, who referred to a specimen
found by Fourcang), In the south-western
regions especially, O, africana is quile com-
mon, It oecurs on sandstone and  sandy
soil but has also been recorded from gra-
nite oulerops. There are a few deviating
records from the hills near Saldanha Bay
[see below],

VARIATION. 0. africana is a very vari-
able species. Part of the variation especi-
ally in size, shape and texture of the leaves
can be accounted for by seasonal variation
and pesition on the shrub, but some of
the conspicuous differences are probably
genetically  conditioned., To some  degrees
they vary with geographical position. Thus,
for example, forms with extremely short
pubescence (glanduoliferous hairs) occur in
the Montaga Division, whereas often rela-
tively small-leafed forms with almost shiny
leaves can e found in the northern parts
of the Cedarberg Mountains, Forms with
relalively Inrge, sometimes almost circalar
leaves and with relatively long, partly vil-
lows pubescence occar, for example, in the
Paarl—Wellington region.

Une  devialing  population  parlicularly
waorlth menlioning oceurs on the low hills
near Saldanha Bav. The stems are villons

and the leaves proportionally small with
more strongly  revolule marging than in
other forms of O, africora, In the features
menlioned it approaches €8 reeofutoa. The
specimen named Leovlane crispa by Thous-
BERG is similar in In Flora
Capensis of 1823 it was reported ns com-
ing from Roode Sand helow Great Winter-
hoek Mountain (Tulbagh), but nothing is

wrillen on the sheet in UPS and the siate-

dapEarance,

ment can be queried. Without resort fo

e malerial the later-men-
linned forms cannot be adequately jodged.
It may be that they deserve the rank of

subspecies,

extensive

Bot. Notlear, vol. 124, 1971
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SYSTEMATIC POSITION OF OFTIA,
COMPARISON WITH MYOPFORUM
(MYOPORACEAE) AND TEEDIA
(SCROPHULARIACEAE)

When discussing the systemalie position
of Oftine there are several possibilities (o
be taken inlo aceount. For o long time 0,
africamn was placed in the genus Lantana
(Verbenaceae| which it resembles in many
respects, The occurrence of two locules,
each with generally 4 ovules, is one of the
chief characters that differ from the chor-
acters of Verbenaceae, and besides there
is great difficulty in finding obvious con-
nection to any  particalar genus in that
family,

As will be demonsteated helow, e same
is true of Myoporaceae. In this family
Myoporum shows the closest similarity to
Chftia, bul the similarity is not always con-
vineing.

As a fresh allernative in discussing the
relatives of Oftie, the genus Teedio Ru-

noLPHL  |(Scrophulariaceae) is here pre-
senled. The reader will find numerous
striking similarities but also differences,

such as number of ovules, conventionally
regarded as “family characlers™ in many
lext-hooks.

Teedio is a small genus of two or three
species. IE does not seem to have been folly
revised, Peedin liecida (SoLaxn. in AT,
Runorran was originally described as -
preriee fncida by SOLANDER in AIToxn 1784
r. dad, and has alse been oamed Sorcek-
hausenia lucida (Soraxn. in Arr RoTa
(1800 p. 36 TE was illustraled with details
in Botanical Register 1817, plate 200, and
a secomd species, Teedin pubescens, was
described from BURCHELL's manuscripls
fand illustrated on plate 214 in the same
series. Beside these species, there are two
species of Teedin deseribed by GANDOGER
(1919 p. 219, T, pentheri from the knvsna
region, amd T, eltusifolin from near Gra-
hamstown, These differ only in delails of
the leaf shape and are probably conspeci-
fic. Im addition, they are probably the
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same species as P pubescens as pictured
in Botanical Kegister. The types of all the
species mentioned have berries, bt a spe-
cimen (from 5) studied by moe had typical
drupes and fewer and larger seeds (Figs.
4 H—1) although in other respects it agrees
to other Teedio material from the eastern
divisions of Cape Provinee,

The degree of similarity  between  the
three genera Oftin, Myoporum and Teedio
will e presented below as objeclively as
prossible with regard to all principal char-
acters known to the authors, Further stu-
dies especially of stem anatomy, cviology
and and  Fruil
welcome in the fulure.

sl slrvclures woulld b

DMSTRIBUTHON

Teedin is restricled to southern Africa,
but is more widely distributed than Ofiia,
oceurring  in the Cape Provinee, Nalal,
Transvaal and Lesotho., The specifie prob-
lems in the genus do nol seem to be en-
tirely solved. Myopernm occurs in Australio
and in part of eastern Asia,

HABIT

All the genera are woodv., Teedia amd
fiftie are low shrubs: Mygoporem is very
varialde in size and habit: some species are
trees and often altain considerable heighi.

PURESCENCE ON BRANCHES
AND LEAVES

In species of Teedio and Oftia the stems
and leaves are covered with hairs consist-
ing of Tew o several stalk cells and an
apical globose gland. The gland is multi-

cellular, heing divided by vert prarti-
tions in both genera, bul may e unicellu-

lar in Teedia. In Oftia the stalk of the

hairs sometimes consists of a rvow of
rather nnmerons cells, in which ease the
apical gland may be missing. In the species
of Mpeporam which are nol wholly gla-
brous, the hairs are of an entirely different

Ry EIEH

LEAF CHARACTERS

In Teedia the leaves are opposile, in
Oftin they are usually opposite, but may he
alternate, in Myoporam they are alternate,

The leaves in Teedin are sessile or nar-
rowed at the hase into o petiole-like stalk,
though the base is usually more or less
widened or even auriculate (Fig. 4 E) as
in forms of Oftic. As in this genus the
leaves are laterally decorrent, conbinuing
as stem ridges on the internode below the
leaf. This similarity is most conspicuons
el Iigs. 1 A and 4 E}. In Myoporum the
leal 1s not decurrent or auwrieulaie at the
base, and stem ridges are nol presenl.

The shape of the leaf as a whole varies
in each of the three genera. In Ceedio and
i the marging alwavs have short leeth.
In Myoperam the margins are often entire,
bul sometimes serrate. There are no par-
ticular differences in the venation of the
lenves,

ANATOMY OF STEM AND LEAF

Intraxvlary phloem strands have heen
reported in voung stems of COftia (MET-
CALFE & GHALK 1930 p. 1024), but have
not been recorded for other members of
Myoporacese nor  for  Serophul:
Complementary studies i Cfifa and Teedio
ANE MECESSAry,

According (o METCALFE and CHALK (loc,
cil.) stomala are conflined to the lower side
of the leal in Oftra but this has heen shown
to b not entirely troe, In Oftin, as in
Fredia, sparse stomata oceur on the upper
leal surface, so thal these genera and Mypo-
pores dopot differ with regard o this

LLELLH DL

eharacter.

The stomata are of Ranuneulaceous (vpe
in (e and Teedie, bul of Crucilerous
Ivpe in Myaperim.

Secretory cavilies localed in the suly
epidermal laver [sce WETTSTEIN 1895 Fig.
1421 are present in Myopormm and other
genera of Myoporaceae in the strict sense,
but are absent in O ffie and also in Peedio.
The two lalter genera are also alike in that

Bot, XNotizer, vol, 124, 1871
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they have no selerenchymatous tissue in
the leaves,

INFLORESCENCE, BRANCHING

In Teedia lueida the inflorescence is a1
The flowers are assembled in
cymes towards the emnds of the branches:
some cymes are borne in the axils of the
upper foliose leaves and have the appea-
rance of 3- to 7-Mlowered dichasin (a base
of such a dichasium is shown in Fig. 4 E).
Towards the apex the leaves gradually De-
come more bract-like and in their axils
bear eymes of the same kind though less
developed (Fig. 4 B). The branch apex is
mit capahle of continning growth in the
following season, as in Oftia, and the
branch syvstem aceordingly is sypmpodial

In Myopaorum the flowers are salitary or
a few together in the leaf axils towards
the ends of the branches. When several
[often 3] in number they presumably re-

thvrse,

present redoced cymes, although the pedi-
cels all appear to emerge directly from the

leat axil. As in O ftia the branches continue
apical growth forming o moencepodiol
branch system.

BRACTS, PEDICEL, BRACTEOLES

In all three genera cymes or solitary
Mowers are borne in the leal axils lowards
the emds of the branches. There seems Lo
b mo actual difference in these leaves be-
tween the genera except that in Teedin
they hecome smaller lowards the ends of
the branches in connection  with  the
branches inhibiting their growth at the
apex of the thyrse.

The long slender pedicels in Myopormm
represent @ deviation from the other twi
genera. In Oftin the pedicel is generally
very short.

In Teedin bracteoles are always present
on the pedicels of well-developed flowers,
and floral buds are generally developed in
the axils of the brateoles. In Myoperin
bracteoles are at least occasienally present
(although it is often stated otherwise in

Bot, Notiser, vol, 124, 1971
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lext-hooks|, but small and located near the
pedicel base. In Oftia well-developed hrae-
teales oveur in Torms of (0 gplobra (Fig,
20), and small bracteoles may alse rarely
bre found in €L africana (seen in one speci-
men). Lateral flowers are nolt developed

in the axils of the bracteoles, however.

CALYX, COROLLA

The calyvx is conspienously similar in
Feedia and Oftia, hoth having a very short
tube and relatively long lobes, The lexiure
and pubescence are also alike, In M-
perum the calvx is somewhat different,
but very variable,

The corolla of Feedin closely resembles
that of Oftier, including shape and length
of the tube as well as size and shape of
the The tube is elothed with the
same kind of hairs on the distal parts of
the inner side in all three genera, In Teedio
the corolla is mainly pink, in Offie it is
white, in Myoeporum generally white with
variegated patterns.

lobwes,

FLORAL ANATOMY

The vascular anatomy of the flower will

treated  in detail below. There are
certain  differences  belween  Teedin and
the other two gencra, but these can prob
ably be largely explained by the more

Ise

numerous ovales (see o 4710,

STAMENS

The stamens are generally 4 in number
i all three genera. However, in Heedin as
well as Myoporum there are somelimes 5
fumetional In Teedia lthere is
variation within the species (amd even on
the same branch) in this respect (ol least
in . lucida), in Myoporam the number is
es. In € ftia the
stamens are 4: the apper, median stamen
is wanling.

In Teedio and Oftia the stamens corre-
spond in position in the eorolla tube as

slamens.

more constant within spe
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Fig. 4.
ilentified, A=D1 Acocks no, 2236; E:
H—I: WanLsenrG, Swa|rtjkop River. A:
top of thyrse, x4, — 0 Stamen, > 8.
of thyrse, <8 — F: Seed, =8,

% 4. — H: Drupe, dried, =4.

well as in length of filament and shape of
the anthers [Figs. 2 DI and 4 C). The
stimens in Myoepornm are somewhat if-
ferent, the thecae, for example, being more
distant basally,

POLLEN GRAINS

The pollen grains of Cffie and Teediao
seent bo agree in the main features, heing
{-=colpor{oidiate and havieg a  rather
simooth, mainly foveolate surface (Fig, 5).
In fiftia the ora are not discernible on the

Details of two species of Peedia;
WaHLRERG, Table Mt.: F—G: ZEYHER, Tulbagh;
Leaf, =4.

I Pistil, 8.
'”r; Hl*rr_\.'. in dried and somew hat ||l‘t'.'«.-|.|.'|.i cordition.

G: T, lweide; H—I: Speecies of Teedia nol
H: Flower amd heact from near

- Iz Base of eyme [rom lower parl

I: Seed, =8,

exterior (Fig. 5A amd C) buot they are
clearly visible on preparations in oplical
sections (Fig, 6 A—B). In Teedin the mmesao-
colpium surface is more seolpiored than
im (}ftia, tending towards an ornate-con-
volule patlern (with =mall perforations)
especially next 1o the colpi (Fig. 3 G)

In Myoporam the pollen grains are cn-
tirely different [according to ErnTaax
1952 p. 297}, with 3 colpi, cach with t
ara. The other members of Myoporaceae
imvestigated seem likewise to have exclu-
sively 3 apertures,

Bat, Netiser, wol, 124, 1971
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Fig. 5
] r.n'.-.lr.lr.'.' C I and Teedia lucide (E—G
COMPTON Do, 201055; E—G: ACOCKS no.
-.'||1|.'||-':-|'5|.'|| view, all 2 B R, Iy,

PISTIL

The pistil of Teedia (Fig., 4 13)
conspicuons external similarities to that of
Ciftfer (Fig. 2 A—C), but the placenta in
ecach localus has many ovules and o bilo-
I fhftice
the ovules in cach loculus are arcanged in

sl s

bate appearance (Fig, &G, H, L)
twao superposed pairs and are thus 4 in
number. In hoth geners there are
fwo locules,

alwavs
In Myoporum the loculi vary from 2 o
10, ol the
solitary or 2.
Stvles  and VETY
ecspecially in Cftio and Feedin,

ovules in each loculus are

stigmas  are similar,

FRUIT
weddin foctde at least, is a
wall

The fruoit in ¥

berry wilh a fleshy However, in one

Bot. Notiser. vol. 124, 1971

Seanning electron pholo micrographs

'_’3-'5I5-.
and (5
Aperture

ol pollen grains of Offir afs I-.-'.'Ir. [A—H).

A—B: DapLGrEN & STRID no C—ID:
oo Gooamd B Emnlire grains in obliguely
Ihetanl ol J;||'~||l'l-||:-|||||| all 1005k, I=:
o, 20M,
iff the Teedio collections stodied (of T

pibescens or an undescribed species| coal
levhed by WAHLBERG
River (51, the feoit is a drope with hard
{FFig, 4 H Al least in the dry
condition this is extremely toe the
dry drupes of ftin. The
caorllecinon

near  Swalrt kop

inner wialls
similag
drupe in the
mentioncd  is

Peeddin Iy

seeded, however, like the berries in oller
eolleelions
I Myeporea the Fruil is o drope which

may he very similar to that in Offie. It

1= commonly globose, but varies greatly
wilhin the genus, The locules [and seeds|

ire frequent]ly more than 2 in nuomber,

SEED

The seeds of Teedin are genevally smaller

Lthan those of (3 ftie and the fomele is less
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Fig. 6

-.',l'r.;:'-'.'n'l. '.:|:||||.-:||.:||i['-='|'-:||:|w. |1.'|i:r; Warn, Constmmlin Nek.
Ciftien ofriceene, secd,

hair; ACOCKS no. 2EI6, E

laprse, so (hatl the walls of the thick lignilied cells seen in G (for Teedio
sharp reticulum. IF: Ditke, detail of wall
Iranaverse seclion; WanLeerG, Swaoirlikops Hiver;
miegumentary layer. See further in the bext,

garched to be e I;|.|||-I!|.:||| |:-_'. IE Yos, 1

developed.  In other  respects  the  seeds
show close similarity, however, such as in
shape, surface structure, and colour. They
dull
have longitudinal rows of rugae along the

back 2K, 4F, I, and BE). The
seeds of Mpoparnm are different in shape

are  somewhat  lunulate, black, amnd

(Figs.

and colour, and the surface is smoother,

Transverse seclions of the seed coat in
Peedin (IFig. 6 G) show the same structure
as that in (0ffin as demonstrated by DE Yos
17 Figs, 61—62, having large, narrowly
ucal with thick, lignified inner

cells

Pollen, trichome and seed stroclures in (ffia and Teedia,

At Chftin africena, pollen
-,:l'||i|| 11 |'l']I,I:I‘||H"iill view, II-E||II':'||_ secl o in 'Iii.:||.| AT S EETA RN DANLGREN & STRID no. 2936
Bi: (b glabra, pollen grain in polar view, oplical seclion; COMPTON o, 20055, [0S0 V
13: Teedio luciela, '-{."|<'|r|r|f||||{4-|'||1:-\
W, scanning electron micrographs:
INAHLGREN & STRID no. B2 great pressure has cansed the ouwtermost thin lavers o ool

sland oul as »
. L: Peedin sp., detail of lesta in
large, conical cells re

- |'III||I'\|||I'I'III.. 1

walls projecling into the endosperm fissne.
According to DE VoS these cells represent
the tapetum, thin-
walled integumentary tissue. The secd coat
of Myoparum and Eremaphila (Myopora-
ceae) is very different, and the epidermis
of the integument makes up the maost
thick-walled prolection.

and are enclosed by

EMBRYOLOGY

1947, there are
embryvological

According o DE YOs
simitlarities in  the main

Bot. Notlser, vol. 124, 1971
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characters between Oftie on the one hand
and Myoporum amd Eremophila on the
other. However, in €ftioe the nueellus per-
sists at the base of the embryo-sae until
alter fertilization, while in the other two
genern it disappears ot an early siage. In
Gftier the micropyvlar haustoriom consists
of 4 hypertrophied cells, in Myoporum
amd Eremephila of a large number of
cells,

In addition, nE Yos noted the
mentioned conspicuous difference
construetion of the lesta

alwove-
in the

The embryologieal fealures of Feedia

are ok I-LI'IH'“'IL

Conelusions

The above evidence, that Gffia is more
closely related to Teedia {Serophularia-
ceae] tham to Mpoporum (Myoporaceas),
may warrant moving the genus o Scro-
phulariaceae.

However, there are some doubtful points,

GConspicuons  differences  between  Ofitin
and Teedio are the fewer ovules of Uhe
ovaries and some marked differences in

the vascular anatomy of the flower which
are probably o a greal extentl connected
with the placentation. Another difference
which should noi be overlooked, is the
apical growth of the inflorescence apex
that is wanting in Peedin. In addition. the
occurrence of intraxyvlary phloem in the
voung stems of Oftie deserves Turther at-
tention, and corresponding studies in other
geners are necded,

We consider it to be a maller of subjec-
tive opinion whether Gffia should be treat-
ed as helonging to Serophulariaccar or as a
separate family, The differences hetween
Oftia amd Mygoporagm are in our opinion
ton conspicuous to justify placing them to-
gether in the same family as done al pre-
senl. The similarvity o Mygopornem that is
displayed by flower and froil may be
partly but not entirely doe to development
along parallel lines,

Bat. Xotisar, vol. 124, 1971
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DETAILS OF VASCULAK ANATOMY
OF THE FLOWER IN MEMEERS
OF OFTIA, MYOPORUM

AND TEEDIA

Oftia africana

Material studied: DANLGREN & STRID
no. 2748 from Cape Prov,, Cape Peninsula,
northerly slopes of hills ESE of Komimnel je,
1465,

The pedicel has a rather thick, continu-
ous  vascular eylinder (Fig. 7A) from
which arise 10 calvx traces, some of which
1o the olhers a liltle
higher up (Fig. 7 B). resulling in 16—210
traces. After enfering the calyx some of
them gradually disappear. so that each of
the lobes of the calve will contain only

branch close base,

one median and two lateral bundles (Fig.
i E, H).

Above the level where the calyx traces
arise, the vascular covlimler of the recep-
incle sends out first 5 petal traces and then
5 stamien traces |Fig, 7 C—IE), all of which
culer the corolla tube. Within the tube
each of the petal traces divide o form a
lateral branch on each side. This branch-
ing tokes place well below the level of the
base (Fig. 7 H). The staminal
traces do not branch. There are & staminal
fraces, 4 of which supply the stamens,
while the fifth trace, posterior in posi-
I:in:lr]. ||I'ul'|._w'1|-\ '|'ci||!|i|| ”!1' |:'vu|'u-||:| tl]lu' :II!lI
gradually disappears near the level of the

slamen

detachiment of the stamens (Fig, 7.0,
Above the poinl of origin of the stami
nal traces the vascular cylinder of the

thalomus consists of o dorsal (race and 2
number of lateral traces for each of the
Iwo carpels. Transverse sections through
the extreme base of the ovary show an
outer ring of bundles for the ovary wall
and a central ring of small bundles [Fig.
T E—F). The latter runs along the central
region of the septum and in its course con-
tracts into a solid vascular evlinder (Fig.
7 Gh, Ovular traces emerge from this axile
strand near the top of the ovary (Fig. 7 H.
Ki. Above the level of the ovales a shorl
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Fig. 7. Vascular anatomy of the flower of Gftin efricona; DAHLGREN & STRID no. 2748,
A Transverse seclion of pedicel showing a complete evlinder of vascular tissoe, Ii:

Origin of 1'.:||I'|5. Irmees, 0

Seclion shewing oulermost ring of calyx fraces, inner ring
af pelal troces, next inner ring of 5 stamen traces, and the axile oylinder.
al a slightly higher level, just beneath the delnchment of calvy, E:
corolla (with petal and stomen braces and base of pistil) I

12 Section
Secliom of ealyx,
: Section hrough base of

pistil showing an outer ring of bundles for the ovary wall and s central ring of vascular

Iunddles,
af seplum,
l'l'l'.:ll':\'

Jo mection a litltle below

(5: Section ltII'IH].'.{iI base of loculi

H: Section ol placental level showing ovular traces.
above the level of the loculi. The dots in the centre indicate lransmitbing tissue. -
insertion of stamens Ik: Dria

\h(l“'ill;'\' i ‘-ll'ill \il"\l'l]lllr l:"\'.iﬂdl'T il1 vemnlr

[: Seclion through the

wmmalic view of longitudinal

sechion of ower.

channel through the septum  links  the
upper ends of the two locwli. The axile
stramd, which supplies the ovales, divides

inle two bundles which

run for a short
distance in the septum on each side of this
channel and disappear without entering
the sivle. A strand of transmilling tissue

runs from the base of the sivle up o the
lip of the stigma. Only the two dorsal bun-
dles of the carpels run throughout  the
length of the sivle (Fig., 7J). The outer
bundles of the ovary wall disappear at the
top of the ovary afler i
among themselves (Fig. 7 1.

wralar fusions

Bat, Maotiser, vol, 124, 1971



166 R. DAHLGREN

Myoporum deserti

Material studied: Myoparam deserfi A
Couxx. ex BExTH.; BOORMAN sine no. from
Australin, New South Wales, Narrabri, 1907
(1.1},

The flowers investignted had 5
fional stamens as also in M. sondwicense,
for example. In most species of the genus,
however, there are only 4 stamens, the pos-
lerior one being suppressed as in £ ffin,

The pedicel of M. deserti has a conlinu-
cvlinder (Fig. #A) from
which arise first 5 median traces to the
sepals and then 4 commissural traces for
the sepals (Fig. 8 B—C). It is pecualiar that
althongh the calvx has 5 lobes and 5 me-
dizn traces, thers were only 4 commissural
traces in all the buds sectioned. These
hranch and supply the margins of adjacent
sepals [Fig. 8 C—E). In the region where
the commissural bundle is absent, o lat-
eral branch of the median trace of the
sepal supplies the margins. Fifteen bundles
enter the ealyx, & of them being the me-
diann traces of the sepals and the other 10
the lateral bundles of the sepals derived by
the branching of the commissural lraces
{Fig. 8§ C—G}.

Above the point where the vascular sup-
ply to the ealyx begins, 5 petal traces, and
a little above them, 5 stamen traces are de-
tached from the vascular evlinder (Fig.
D—E|. The stamen
pvimt abwve the level of the ealyx hase

fume-

ous  vaseular

Iraces arise at a

AND V., 5,

RAG

Above this level the corolla tube with the
a pelal traces and the 5 stamen traces is
separated from the base of the gynoccium
which conlains a conlin
inder (Fig. 8F). The petal traces divide
near the level where the stamens depart
{Fig. 8 H—I), while the stamen lraces pro-
ceed unbranched throughoul.

s vascular exl-

There is considerable variation in some
important aspects of the vascular supply
to the ovary, especially 1o the placental
AT,

In most flowers the vascular cvlinder
breaks up into 8 bundles at the hase of the
ovary, the 2 dorsal bundles of the carpels

(dj, 2 median lateral bondles [(mil), and,
in the plane of the seplum 2 pairs of
latero-marginal bundles {Im) [Fig. 8.1,
The latero-marginal bundles divide into

carpellary ventral bundles and the Iateral
bundles of the ovary wall (Fig. 8 Kj. In
some specimens each of them sends ot 2
ventral fraces [often at slightly different
levels), one for ench carpel.

Ventral traeces coming from  opposite
sides but belonging to the same carpel
fuse to form a placental strand. (In one
specimen, however, the placental bundle
is a single ventral bundle coming from one
side, the corresponding one from the other
side heing absent.) A longitudinal ridge,
single in the basal region, bifid in the
upper ovuliferons zone amd single again in
the short region above this, projects from

Fig. 8. Vascular analomy of the flower of Mgoporam deserti; BOORMAN sine no. (rom

Marrabri, Australia. A: Transverse section of pediecl,
ITaces.,

of pelal lraces. E:

separation of corolla tube, — G

— H: T.s, just below the inserlion of the filaments. — [:

menls,
bundles of the carpels (d),
(T,

- s Sepal midrily traces and 4 branching commissural traces. I¥;
T.s. jlmr above the level of the ealvx tube base.
Slightly higher level, showi

B: Departure of 5 sepal midrib
Depariure
— F: T.s. above
e & sepal loles separated.

above separalion of I

Ts.

I: T, of gynoecium base in another flower of M. deserti, showing the dorsal
median lateral bundles
K: Origin of venlral bundles through division of the latero-marginals, — L:

(ml} and two latero-marginal bundles

T.5.

through basal level of loculi showing ventral bundles in seplum at base of the longitudinal

ridge, L—N:

T.s. through ovary al successively higher levels,
of one of the ventral (placental) bundles into 2 ovular traces.

(3; Showing division
- P Showing the 2 ovular

Iraces in the placentas, — J: T.s. near top of ovary, R: T.s. through style, — 5: liagram-
malic |l]1'l|_::'i.|l.l:!il'|n| secltion of flower T: T.s. of OVary im anclher flower., - f]ri!{'ll'l of
ovular traces as branches of venfral (placental) bundle. — V: I¥vision of the ventral

bundles inlo two. — W
avary wall, -
{|JJuLn||.l.|l| bundles. — A—(): T 5.

Bot. Notiser, vol. 124, 1971

Fusion af the ||:|:|~s of the vendreal bundles wilth a bundle of the
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the septum into each loculus. The two
Macental bundles proceed upwards at the
Junctiom of these rvidges with the septum
(Fig. 8 L—N). Near the ovuliferous level
they move into the placentas and divide
inlo two ovular traces (Fig. 8 O—F), which
supply the two pendulous ovales in each
loculus.

The dorsal bundles, median lateral bun-
dles and the mother strand of the ventral
(placental ] bundle divide, increasing the
number of bundles in the ovary wall {Fig.
8 K—0}. In the upper part of the ovary
wall the number of bundles is reduweed as
some fose and others disappear, leaving
only one dorsal bundle and two o lateral
bundles for each carpel [Fig, 800, Just
above each placenta a strand of transmit-
ting tissue is also formed. A little higher
up, the two strands of transmitting tissue
fuse, and the lateral bundles disappear, so
that only the two dovsal bundles of the
carpels are left. These proceed throughont
the length of the styvle into the stigmn,
along with the strand of transmitting tissue
|Fig. 8 It).

In one specimen, the bundle in each pla-
centa sends oul an ovular branch on each
side 10 the two pendulous ovules in the lo-
culus (Fig. 8 T—U) and bifurcates (Fig, 8 V.
These two bundles continue into the seplum
and then oulwards to Tuse with o bundle ol
the ovary wall (Fig. 8 W), Along with the
other lateral bundles of the ovary wall it
disappears at the top of the avary, leaving
only the dorsal bundles of the two carpels,

In another specimen, the dorsal traces ol
the bwo carpels devianle outwards, the rest of
the vascular exlinder breaking up inlo lwo
l:'-:1||.|||-::|~sih~ venlbeal strands, each |'|.'|||.‘1->.|-|1ti||!.'
the Tusion product of the two ventral bundles
of the same |'|’|r|||.']. amd a few bundles for the

AND V. K.

RAD

ovary wall
4'|r|11prsl."ih'

iFigs. & X—Y), after which the
\'|'|1||':||] Bivimd lies |||'|::.n-|-|| as isiinl.

Teedia lueida

Material studied: Teedia fucide (SOLAND,
in Arr.) RupoLenn; Acocks no. 1887 from
South Idiv,,
cracks in rocks at foot of Ceres Mt 1933
(5],

Out of 3 flower buds studied, 2 were
microtomed  transversely and one  longi-
tudinally. Of the former, one had 4 sio-
mens while the other had 5, all of which
were functional, In the S-staminate flower
the calvx was d-lohed as usual, while in
the latter one of the lobes of the S-lobed
calve was Turther split almost up o ils
base inta twao lobes, The other
were similar in the flowers.

Africa, Cape Prov, Ceres

foatures

The vascular exlinder of the pedicel di-
vides into bwo strands (Fig. 9 A) which
divide further and give rise to o ring of
bundles and bear traces to Lthe floral or-
gans. In the bud with the normally 5-lobed
calyx as well as in that with one of the
lobes cleft, there are 6 ealyx traces all of
which branch as far down as the thalamus
region (Fig. 9 B, G, M, N, O]. All these 6
lraces arise direct from the stele. Due o
the branching of these traces in their lower
part, each of the calvx lobes receives one
median bundle and two or more lateral
bundles. In the bud with only § calvx
lerbes, it is the anterior sepal that is sup-
plicd by two traces. In the other bud the
exira lobe is more or less anterolateral.
or B slamen

or 3 slamens

Five petal fraces amd 4
Iraces (in the buds with 4

Fig. 9. Vascular anatomy of the flower of Peedin foeido; ACOCKS mo. 1887 from Ceres MU
South Alrica, A: Transverse section through lop of pedicel, B—i2: Departure of calys
traces. — I3 Departure of 5 pelal traces and 4 stamen traces, E—F: Showing & calyx

lobes, cornlla

lewv
K: Tas, .-\.|||||n1\.'\.'i.:||,',.'| corollay and 4 anthers,
somewhal diagrammatically.

tube and the base of the ovary al suecessively
Macental level showing placental and ovualar traces.
. — I: T.s at a level of top of the avary.

igher levels. — G T, through
H: T.s. of OVAry al & .\|if_",]:||:]_'l.' |1i|.:|ll.'|.'

— 1z Ts. through style, corolla and calyx. —

L: Longitudinal section of ovary and flower base
M—FP: Tx atl successively higher levels of a flower with

5 functional stamens and a calyx in which one of the 5 lobes is bifid. Explanation in the

lexl, Ahbrevialions: @, slamen

trace; o, pelal trace; d, dorsal

undle of a carpel;

k. ealvx trace.

Bat, Notiser, val. 124, 1971






470 R. DAHLGREN
respectively)  arise st o short  distance
above the level where the calvx
arise (Fig. 912, E, N, 00, P') and enter the
corolla tube. Above this poinl, the dorsal
fraces of the two carpels and a varving
number of troces for the ovary wall depart
from the wvascular cylinder, which then
contracts to an almost solid evlinder, This
proceeds upwards in the centre of the sep-
tum (Fig. 9 D—F).

The placentas are allached to the sep-
tum in ils upper half. The placenta of each
loenlus is bifid, the lobes hanging down-
wards into the loculus and bearing numer-
ous ovules (Fig, 9 L. At the placental level
the central strand splits into two and it is
on  these that the placental
traces are borne. They continue  down-
wards into the hanging placentas (Fig, @G,
H, L). The placental traces divide into
ovular troces which supply the ovules.

The two axile strands disappear in the
septum o lille above the placental level
(Fig, 9L, An extremely narrow channel
links up the two loculi (Fig, 911} at about
this level. In the uppermost region of the
ovary this eanal eloses up and ils place is
oecupied by o strand of transmitling tis-
sue, which continues into the style. For a
short length the sivle has a hollow canal
and in this region lhe ransmitting tissoe
lines the canal, Where the stvle is solid the
transmitting  ftissue ocenpics  ils cenlre.
Cmly the two dorsal bundles of the 1':“"“""‘1
conlinue as [as as inlo the styvle; the other
bundles of the ovary wall disappear at the
top of the ovary afler irregular fusions
(Fig. 9 [—1).

The corolla traces bear lateral hranches
al some distanec hl,'ll'l“.' the level of the
lilament bases. The 4 or 5 staminal traces
proceed  unbranched  throoghout  their
length (Fig. 9 1, K, O, P).

traces

hranching

Diiscussion

The floral anatomy of all pentamerous,
bicarpellary  flowers
basic similarities based on similarities in
the number and position of floral poarts.

must show  cerlain

Rat. Notizer, val. 124, 1071
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In such a cose, affinities hetween hxa may
have to be judged by some comparatively
minor but significant features of vascular
organization, There are certain differences
in the floral vascalature in the material of
the three genera compared that should be
pointed oul.

PEDICEL, SEPALS, The upper part of
the pedicel in Oftie africana and Mpopo
rem dleserti show  closed vascular cylin-
ders, while that of Teedia Incida has two
arc-shaped strands, the gaps probably re-
presenting the leaf gaps of the bracteoles,
which are betler developed in this genus.

The vascular supply to the calvx differs
with the genera. In O ffia africana 10 traces
arise al about the same level, their sneces-
sive branching later resulling in 16—20
bundles, In Mygoporum deserti there are
median traces and commissural fraces for
the calvx, the latler being however only 4
instemd of the expected 5. In Peedin Tucide,
finally, there are 6 calyx troces arising di-
rectly from the stele and branching in the
thalamus regiomn.,

The differences in the calvx supply men-
tioned are of limited value for systematic
conclusions ns long as the material inves
tignted in ench genus is not more exten-
sive. A number of commissural traces
lower than that of the median traces in the
salvy, such as in Myoporam deserti, s also
known in some genera of Acanthaceae, Tor
example in fipleracanthus (Bao 1953,
and in this family the variation in commis-
sural traces is great.

COROLLA, STAMENS. The general fea-
tures of the vaseular supply to the corolla
amld stamens is similar in the three genera,
only differing conspicucusly with regard
to the upper, median stamen trace. In
ftia capensis, where the corvesponding
slamen is lacking, there is still this stami-
mal trace. In Myopornm deserti this sta-
men and its lrace are present, but in
Feedia locida the trace was present only in
the H-staminate flower, absenl in the 4-
staminatle ones, a dif ference which is hard
to evaluate.
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PISTIL. There are great differences he-
Iween the three genera in the details of
the vascular syvstem of the pistil base and
in the placental supply. Just above the
departure of the petal and stamen fraces
i Cflior ofricana and Teedie fucida o dor-
sal trace and a number of lateral traces 1o
the carpels are detached from the vascualar
axile strand (Fig. 7G and 9 E). In Myn-
deserti the  cexlinder normally
breaks up into 7 slrands, some of which
divide Turther as shown e Fig, 8 J—I..
The vasculature of the ovary wall and
style is similar in principle in the three
genern, However, there are great differ-
ences hetween the three species compared
with regard to the organization of the con-
tril, seplal strands and the placental and
ovilar supply. A similarity found in the
malerial of Ofite  africona
deieder is the presence of 8 short connecting
channel through the upper part of the sep.
tum, connecling the upper ends of the
loeuli, Apart from the muoeh more complex

Jrearerrn

and  Feedio

branehing of the placental strands to the
e mvules in Feedin, there
does ot seem to be greater differences be-
tween this genns amd Oftin, than belween
O fti and Wgoporiaar deseeti (which is very
varilsle in ilself).
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Studies in African Cyperaceae IV

Lipocarpha R. Br., Hemicarpha Nees, and Isolepis R. Br.

By Richard Wheeler Haines and Kire Arnstein Lye

Department of Anatomy,

Umiversity of Ghana Medical School,
P, Box 4286, Accra, Ghana, and
Department of Bolany,
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PO, Box F062, Kampala, Uganda !

ABSTRACT

Haixies, B, W, & Lye, K. A, 1971, Studies in African Cyperaceae [V, Lipocarpha R, Br.
Hemicarpha Nees, and Tsolepis B, Br. Bot Noliser 124; 475 482,

The relationship between the three genera Lipocorpho B Br. Hemicorpha NEES
and Tsolepiz B, Br. is studied. Hemicarphe iselepis NEES, the lype species of the
genus Memdenrpha, is lfound 1o bhave nuotlets enwrapped by Iwo scales and is there-
fore a Lipocarpha. Mariscus paradores (CHERM.) CHERM. is very close to Lipecarpha
in MNower-strocture, bul differs in having o minote (hicd seale carcied on a conlinwa-
tivn of the spikelet axis above the flower. 11 is possibly an iselated offshoot of the
line leading o Lipecarpha. The genern Lipocarphe, Hemicarphe and fsolepiz are
found e be closely related differing only in minute Floral chacaeters.

Four new combinations are made, viz. Lipocarpha izalepiz (NEEs) B, W, Haixes,
Tsolepis Lernil (Baymosn) K. Lye, 1 refmonnii (Ripney) K Lye and [, micro-

cepluln |STEUD.) K. LyE.

GENERIC CIKCUMSCRIPTIONS OF
LIMMCARPIHA AND HEMICARPHA

The genus Lipocarpha was established
Iv Rorert Brows (1818), the name “de-
rived from the whole of its LU RTH RV ETY |u,'i||g
deciduous”™, “lo avoid further eonfusion”
wilh certain species previously incluwded in
Hypolytrum  Ricnann (1805)
“probable corraption”™ Hyppeelyptom Vani
(1806, Both Lipocarpho and Hpgpolygteam
have a pair of “hyvpogvnous scales” helow
the flower, but in Hypolytrum
. ciliate on the keel
aned placed laterally and at the same level
on the pedicel, in Lipocarpfer they are un-
coual, not ciliate and placed  dorso-ven-

and its

wher

1%
they are equal in siz

! Present address: Department of Botany,
Agricullural College of Norway, 1432 Valle
ek k. Norway.

trally, the larger dorsal below the smaller
ventral and enwrapping it. The tvpe spe-
cies, L. chinensis (Osn,) Kens (Hgpoly-
friemn senegalense Rici,, Hypaelgptum ar-
gentenm VanlL) has the compact involu-
crate head of several sessile
monly found in the genus (Fig, 1),

The hyvpogyvnous scales of Lipoearpho
are  menl from  the white
ribs, of which two in the lower scale and
one in the upper usoally contain vascular
tissue, the others only
(Brasemr 1944). They enwrap the achene
elosely and fall with it ot the same lime as
the cone-bract that sultends the flower.
It is possible to regard the two scales as
a perianth eomparable to the six or more
setae of o Seirpus, the cone-braels then be-
ing glumes amld the cone as a whole a
spikelet, The genns wonld then helong o

COmS  Con-

s kel rl

selerenchyma

Eot. Notiser, vol. 124, 1071
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FFig. 1.
Habsit /2.

willy scales,

Lipocarpha chinensis (05K
I:I!: Jrl illt Ii!’ CAIFIe .
F: Fruil with scales,

C: Fruiling cone,
0o Achene.

KER®, the tyvpe species of Lipecarpfa R BR. — A

13: Flower with bract. E: Flower
Prrawn frome Harses 4044 | Koadside

drain, kampala. Uganda .

Scirpeae, as in, eg. BENTHAM s [1877) ac-
count of Australian, CrLarke's [(1901) of
South Narpenr's [(1965) of
East African Cyperacene,
RoRERT DBrowx (1810},
wested [hal each flower with ils seales was
a redueed spikelel: “concipe ilague in kvl
lingd squamulam extimam anctam, secun-
ilim suppressam, valvalasgue floriferas di-
minutas carindgque orbatas, et habes Ty-
paelypli speciem ™. Later (Brows 1818) on

Alfrican, amnd

however, s LIRS~

the same “analogy of ils steuctuee o thal
of Kyllinga™ found the “spikelet redueed
to a single flower as in several other ge-
nera of I:_‘..llt'li,li_"q':;il"", A direct derivation

Baot, Notiser, vol. 124, 1971

from Kgdlingea as that genus is now ander-
stood is unlikely, for it includes only spe
cies wilh two stvle-branches while some
Lipoearpfir speeies have three, hut Hova
(1899, Pavia (190421, Kovasa (1961 ) and
olhers have followed the reducltion of an
originally spikelet  with
many distichous glumes characteristic of
Cyperws o the single-flowered  spikelel
with wmly  two Lipwenrpdin
(Fig. 2].

In Cgperus the spikelet cluslers are nsn-
allv pedunculate with a tubalar prophyll
at the base of the peduncle (Fig. 2). The
cluster includes a single terminal spikelet

many -flowered

seales o



LIFOCARFHA, HEMICARPHA AND [SOLEPIS (CYPERACEAE)

“Protocyperus™

475

Mariscus |

Fig. 2. DMagrams showing equivalent ponets in sanme of (he genera discussed, illustrating o

p::--u.illl
trnwi

= course of evolution From Protocyperas amd Cygperas to Tsodepis, FEach group ol
¢ reprosents a cluster of spikelels, a single spikelet and a single flower with, where

they exisl, the ||1~|.‘i.:||:|.l|| i \|||:rI|'I|||'i||;.' beaet, bl the stomens omilted, Glumes limed |I.:I||..’i-

fudimally,  sublending |
stippled. Prolocgperius ma

cls ol spikelets

amil  spikelet clusters crosshatched,  prophvlls
have given rise o Cyperas by loss of perianth-segments and

distichous arrangement of The glomes,

with no prophyll at its hase and @ number
of lateral spikelets each subtended by a
biract and bearing o small scale-like pro-
phyll al ils base. Such an arrangement is
also found in Scirpeae and in this respect
Cyperus may have preserved an arrange-
ment primitive for Cyperaceae as a whole
fef, Haaves 1967

Paniculale species of Wariscns resemble
Cyperus bul often have more spilelels in
the  cluster ench
spikelet (Fig. 2, Marisens 1), Further in-
erease in spikelet number, tighter packing
and loss of the peduncle is seen in many
Murisens  species with  capitate  inflores-

amnd fewer flowers in

cences |Fig, 2, Marisens 11, There may he
bul ope flower i the spikelet as in M.
meacropus G, B, CLABRKE, in which case
there are only bwo glumes above the pro-
phvil, the lower fectile, the apper cmpty.
The terminal spikelet is now lost so thal
all are lateral and have prophylls at the
Base,

Loss of the upper glume and reduction
of the lower glume amd prophyll o mem-
branons scales clasping the achene would
give 0 Lipocarpha (Fig, 2],
waould then be o eone of reduced spikelets
subtended by Dbracls, nol equivalent to o
spikelet of Scirpos, amd (e genus would

The ¢one

Bak, Notiser, vaol, 124, 1971
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Fig. 3. Lipocorpha isolepis (Boeck.) R, HAINES, A:

plant base,

G Cone, I}: Flower with associaled scales,

Habat /g B: Fragmenl from

- E: Cone-bract, F: Pro-

phivil. — G: Glume, — H: Flower enclosed by prophyll and glume, I: [salated flower after
fertilization. J: Fruit with prophyll and glome. K: Achene. Irrawn from Hases

F268 (Shallow soil on wet rock, 20000 m, Sebei, Uganda) .

belong to Cypercae rather than Scirpeac.
Rkt (1895 reached the same conclusion
RAavnaL
(1967 regarded the proposition as "assex
hyvpothetigque”™ though he later (BavxaL
1968) accepted its probability. In Asco-
lepis where a similar but independent re-
duction appears to have occurred, Panna
(19053) clinched his arguoment by finding
occasional two-flowered spikelets with the
glumes in distichous  arrangement. Vax
pER VEKEX (1965) showed that both Lipo-
carpha and Ascofepis have a Cyperos-tvpe
embryvo, and there is therefore very strong
evidence for placing these genera in Cype-
reae rather than in Scirpeac (cf. also Lyve
1971 a).

Hoere two species, Scirpns isolepis (NEES)
Borck. and Moriscus parcdocas (CHERM, |

on purely  anatomieal  grounds,

Baot, Notiser, vol. 1234, 1971

CHERM. (Cgperies sibparadoris RUK ) are
Both time
placed in Lipocarpha, the first one as L
reirrfermenii BOECK, and L. monoce pholo
TurmiLe and the secomd as L. paradoro
CHeErs, It is proposed to return the first

considered. have been al one

II:I t!]u" #{'lll]ﬁ s f..r‘f]l'.ll'f]rfllrlfi .l..l-'l'.ljl"lhl-.‘i tla'i."'l."l
on Hemicarplur fsole pis NEES. Possibly the
also should be so returned, ex-
panding the concept of the genus (o in-
clude it, bul the evidemce in support of
such wostep is not conclusive,

Lipocarpha  isolepis  (NEES) K. W,
Hamwes comb. nov, [svn. Hemicarpfio iso-
lepis NEES in Edinb, New Phil. Journ. 7,
P 263 (1834) and Seirpus isolepis [(NEES)
Boeck. in Linnaea 36, p, 4958 (1570 ] is an
annual, widespread in the warmer parts
of the Old World {Fig. 3). A solilary cone

siecnil
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horizonlally,  overtopped by a2
culm, FEach cone-
o e -

closely

projects
brael continuing  the
seale covers a flower enclosed |
branous  sheath  which  becomes
applied to the achene as it ripens, so as
to require soaking for its separation. NEES
{1834 deseribed the sheath as consisling
of a single scale, basing his new genus
Hemicarplien un this species, CLARKE (1901 |
deseribed an ocensional single seale placed
Iaterally bt his drawings (1908] showed
it dorsal, while Hovrrose (19450 showed
twar seiles side by side as in Hgpolyeriom
In fact there are two scales, a lower dor-
sal enwrapping an upper
Lippearpha chinensis. Even if the ohserva-
tioms that one or both seales may some-
times be absent is correct (cf. CLARKE
1901 ), the two species must be placed in
the same  gens. Parnra’s (1908)
statement that Lipocarpha species all have
a clearly terminal inflorescence as opposed
to Hemicerpfin where the inflorescence is
apparently lateral cannot be upheld, for
Lipocarpha mimvima CHERM, and L. mosno-
stochypa K. GROss & MaTTr. figured by
CHERMEZON (1937 and NarreEnr (1963)
have solitary lateral cones, L, mwintma
CHERM. was, however, found by Ravxan
(19671 to he a depanperate Form of £
freer (AL RicH.) J. Ravxan, which nor-
mally Ivas a terminal inflorescence,

The transfer of the tyvpe species leaves
the genus Memidcaepho i1 defined, Toat il
can possibly be conserved (il o very
row concepl of the genera is wanted |, with
Hemicorpha  mferoetha (Vo)
(svm. Seirpus micranthns Vani, Tsolepis
mricramt e ROEM. & SCHULTES | as the new
tvpe. This plant agrees with NEgs's [1834)
formal description of the genus and was
figured by him as Hemdearphe snbsguar
Fosar in 1842 (see FrRIEDLAND 1941). The
genus now appears homogencous and pre-
dominantly  of the Western Hemisphere,
The present writers agree with KusTi's
(1837 note, “Lipoearphae proxima, vix
distinguenda”™, but rely for its separation
on the absence of an upper scale, leaving
only one scale below the achene, PaLna

ventral as in

Again

Tar-

Brrrros

477

(1908 ) showed that the missing scale was
the glume, Braser (1944) that the pro-
phvll could lose its ribs and FRIEDLAXD
(1941 that it could cecasionally be absent
allagether,

Paria (1905) found the npper scale in
Lipoearpla sellonpfana KUSTH particularly
reduced  and suggested that if o species
were found with the scale still more ruci-
mentary it would give a fransition o
Hemicarpha and the gencra would have (o
b fused. Bul the distinetion between one
venus amd another derived from it wonld
always be shadowy if the exlinel species
were known, Lthough a limil, however arbi-
trary, could be set. In animals where fos-
sils are available the tendency is to push
divisions as far back as specialisalion can
be followed: thus to include the mammal-

like repiiles in Mammalia rather than Rep-
tilin om account of their specialized skuoll
structure [(REED 1960, 19G7). Applying
Reen's principle the discovery of a plant
such as Paria postulated would not neces-
sarilv sink Hemicarpha, though it might
lead to the transference of hoth  Lipe-
corpla selfowiane amd the new plant 1o
thal genus.

Mariscas paradorns (CHERM.) CHERM.
[in CHERMEZON 1925), originally described
as Lipeearpha parodore GHERM. in CHER-
MmEzON 1921 (Cygperas sebparodecns KUK,
in KERENTHAL 1936), figured by ClnEaMEe-
ZON (19370, is a small annoal found onee
in Madagascor and now, as o weed of 2
rice-field bBeside a sea inlet in the city of
Dar-es-Salaam, nland.
Its minute, elosely packed cones resemble
those of a Lipocarplia, bat differ in three
respects (Fig, 4), The cones are pedunca-
late vather than sessile, giving a paniculate
inflorescence resembling that of o Fimbri-
stghis. Though the two seales below the
flower are placed as in Lipocarpho there
is, i addition, a minote thard =seale cor-
vicd on a continuation of the spikelel axis

on the African ma

above the flower, “dernier entre noead «de
Ia rachéole (ef glume supérieure vide rudi-
mentaire| & peine % mm. hyaline” (CHER-
sEzON 1923, The cone-bract and prophyll

Bal. ¥otlser, vol. 124, 1971
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Fig. 4.
Lo Inflorescence fragment.

1h: Cone.

|l|'l.l|r||_'|||. (o: Tsnlated flower.

Wearlscus |r.lru'llr.l'--.l.r ws (CHERM,) CHERM.
I: Flower enclosed i scales
H: Fruil with associated seales.

RICHARD WHEELER HAINES ANI) KARE ARMSTEIN LYE

A: Hahbil =Ve B: Base of shoal.
F: Braclt and
I: Achene. Dirawn

Fram HarwgEs 4138 (Rice-Tield near sep inletl, Dar es Salaam, Tanzania,

are relatively short and do oot cover the
much longer glime and fruit, thongh they
fall with it or soon atter.

It was the discovery of the third scale
that led CoermeEzox to transfer his plant
from Lipocarpha to Marisens, and KUKEN-
THAL (P96} placed this “planta rarissima
critica” in his subsection fHrenistgli, sec-
lion Lmebefiati, subgenus Martscus ol G-
perus. But other species of that group do
not have the minute cone and it
possible that it is an isolated offshoot of
the evolutionary line leading o Lipe
carple, The presence of the seeond glume
need not preclude its return to Lipocarphi,
for Ravyarn (1468 has accepled Aseolepis
dipsacoides (SCHUMACH.) J. RayNal as a
true Ascofepis in spile of the presence of

LA R B

Bot. Notiser, vol. 124, 1971

a small adaxial prophyll not vsoally found
in the penus, basing his aetion on the rela-
tive development of the spikelet elemenits
vather than on their presence or absence.
But 1he
prthways
{EEN's principle and the return to Lipo-
carpfie. The
could be derived directly
ancestor, bul 1l is equally possible that it

uncertainty of the cvolalionary

precludes  the  application  of
peduncolate  inflorescence
Fromm a1 remade

is neamaorphic in origin.

Paria (19053 foretold that one day o
Lipocarpder with two-[lowered  spikelels
would be found, confirming his inlerprela
tion of the cone as g cone of one-llewered
spikelets. He was expecting an oecasional
varialion with two bisexual flowers, but
in M. preradlorus the uppermast scale con be
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regarded as a second glume emptied of the
flower it onee subtended. In any case the
structure of the cone gives strong suppor
to the placement of Lipecarpfia in Cype-
reae near Mariscus.

GENERIC CIRCUMSCRIPTION
OF ISOLEPIDS

The genus fsolepis was established by
Boeerr Brows (1810), and the lectaty pe
is 1. selacen (L) R, Br. The concept of this
venus has changed enormonsly during the
past 160 vears, and no less than 435 spe-
cies combinations are known within the
genus (ef. Index Kewensis). Species from
the following genera have at one time
bween  included in fsofepis: Abifdgeordicog
“Actinascirpus”, Ascolepis, Blysmus, Bol-
hogehoenns,  Bulbostglis, Ceorex,
schoenus, Eleocharis, Eleogilon,
Fimbristyglis, Fuirene, Hemicarphio, Hofo-
schoenus, Kgllingn, Phylloscirpuas, Rhgn-
chospora, and Sehoenoplecins, Even at pre-
sent there is much confusion in the generic
concept of fsofepis (ef. Lye 1971 b). While
LCrapmam et al. (1962) accept fxolepis as
separale from Sehoenoplectus, HEss et al,
(1967 inelnde frofepis in the much more
recently  deseribed genus Schoenaplectus.
HEss et al. are obviously of the opinion
that fsofepis K. Br. must be regarded as a

Degmo-
Fieinin,

geiiis confuse, bhut with Tsolepis selacea
as the tvpe species there should bhe no
reason for this atfitude, Because VAN DER
VEKEN (1985) has shown that Schoeno-
plectus and Isalepis are nol related closely
sinee their embryvo-types differ, both ge-
nera can he retained.

Iselepis . B section fsedepis includes
such '||:||:'1"i|“n. as I setecea (L) B. Bn., [.
cermun (VauL) Boesa. & ScHULTES, and [,
costafn (BOECK.) A. RicH. These are all
slender herbs with terete stems and o few
filiform leaves or with leaves absent, The
inflorescence is apparently lateral with a
sublerete green brael appearing as a pro-
lomgation of the stem. The spikes are lat-
eral, 1—1%F together, with scales spirally
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arranged. The flowers are hisexual, always
wilhoul perianth-bristles or hvaline scales,
ard with 3 stigmas, The nutlet is trigonous,
smooth, longitudinally striale or appearing
dotted, and the embryvoe is of Cyperus-
Iy pe.

This is a natural group of speeies, ol-
viously related to Fleogiton on one side
and ffemicarpha and Lipocorpho on the
other (all with a Cyperus-type embryo),
Fleogiton differs from fselepis in having
a terminal inflorescence wsually eonsisting
of a single spike, and an elongated more
leafy stem. fMemicarpin s also very closely
related to Iselepis differing only in having
a thin hyaline seale within the cone-bract
(“glume”). Similarly Lipocarpha  differs
from fsofepis and Hemicorpho only in
having two hyvaline scales within the bract.

Since fsolepiz section Tselepis is similar
to Lipocarpha and Hemiearpha in habit,
inflorescence-type,  achene-structure  and
embryo-types, and differs only in mi-
nule floral characters (i, absenee of hyva-
litne scales), 1l is obvious that the genera
are closely related and must he placed in
the same tribe of Cyperaceae. Fig, 2 shows
that fsofepis is likely to have evolved from
Lipocarpha with Hemicarpha as the inter-
mediate link.

Two other groups of species with an
Fsafepis-type inflorescence and Cyperirs-
type embryo are more difficalt to place on
the evolutionary Firstlv, the four
species Ixolepis squarrosa (L) H.B K., [
fernii (Ravysmoxnn) K. LyE comb. nov. [syn.
Soirpas kernii Bavsoxsn in Natur, Canad.
B, p. 230 (1959 ], I, refinannii (RIDLEY )
K. LyE comhb. nov. [svn. Scirpus Refman-
i RIDLEY in Trans. Linn. Soc. Lond. ser.
2,2, p 159 (1884)], and {. hgsirir (THUNE. |
MNEeES, form a distinet group easily recog-
nized on their long mucronate scales [ef.
Ravxarn 1968). The flower and inflores-
cence-structures are, however, as in
fepiz s, str. and it is therefore difficult 1o
establish a new genus for these species
although they mav have evolved from
Cyperus (or a now extinet “Profocpperus™)
through a different group of ancestors,

Bat. Notiser, vol. 124, 1971
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‘Protocyperus

SCirpus s—

RICHARD WHEELER HAINES AND KARE

ARNSTEIN LYE

Tribe: SCHOENOFLECTEAE

—= Actlingscirpus

= Schoenaplectus

—F|eocharis

Dmycar yum g——————

W
Pycreus #=————— Cyperus

d

Eyllinga «——— Mariscus

Lipocarpha

!

Eleoqiton¢— Hemicarpha

— |30lepis

l——— = Desmaoschoenus

i \Ascnlfpls

Holgschoenus

Tribe:

CYPEREAE

Fig. 5.

Evolutionary irends in Cyvperaceac (ribes Cypereae and Schocnoplecteac. Profo-
cyperiis 15 an imaginary extlinel genus; il might have

been of Seirpus-habil, but with

Cyperus- or schoenoplectns-tvpe embryo. Genera with a Cyperas-type embryo and lere re-

garded as belonging o Cypereae inside the lower square

Genern with o Schoenopdectis-

type embrys are here regarded as belonging to Schocnoplecteae inside the upper square.
It is nob indicated which genera Seirpos may have given rise lo,

Another group of species comprises foo-
lepis polyphylla A, RicH, [syn. Seirpns
stewdneri BoEck. |, f. microceplado (STEUD, )
K. LYE comb. nov, [svn. Kyifinga microce-
phala STEUD., in Flora 1842 p. 53971, as well
a5 several undeseribed species. This group
corresponds toe Seirpus section Michelieni
in CLARKE 1902 p. 448, This section dif-
fers from the [ sguareosa groap by having
a less reduced styvle and more numerous
spikes, There is strong evidenee that this
group alse has developed from a Cpperns-
or Mariscus-tvpe ancestor, but it is not

Rot. Notizer, vol, 12§, 1971

LI!:I\‘\IIIIIII,' o tell whether the evolution has
gone through the same genera as for the
two previous gronps.

EVOLUTIONARY TRENDS
IN CYPEREAE

We Dbelieve that the genera Lipocaerpfo,
Hemicarphe, and Izofepis arve closely re-
Lated and Lhat they belong to Cyperese amnd
nol o Secirpeae (cf. LYE 1971 a), Lipo-
carpho and Hemicarphio can either be re-
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garvded as seetions or subgencra of [solepis
or as independent gencra. A full revision
of the genera in question is needed to
clarify this matter. Although we agree with
Rovasa (1961) that Lipocerpha is more
closely related to Cyperns than to Seirpus,
we do not think it can be sunk into that
genus, If, however, Lipocarpha is sunk
into Cyperus then even faolepis, which is
more closely related o Lipocarpha than
Lipocarpha is o Cyperus, has also to he
sunk into Cyperas,

In Fig. 5 o possible evolulion of the ge-
nera is indicated. We believe thal fselepis
s.slr. has developed from Cyperas throngh
Muriseus, Lipocarpha and Hemicarpha, 1t
|::|H:\.\I'|'rlq_" that for one or Lwo
sections of Tsolepis the evolution may have
gone through Asealepis rather than throongh
Lipocarplo—Hemicarpho, 11 is even pos-
siblee that an feofepis-type plant could have
developed divectly from Cyperias by merely
changing from a distichous to a spiral ar-
rangement of its  glumes. In  Cyperoas
mifcfiefiemins (L) LINE [syn. fsolepis miche-
lana (L) Roesm. & ScHULTES] the glumes
are spirally anged while in another
subspecies of the same species, vig, Cype-
ris michelionus subsp. pygmaens (ROTTH. )
Ascn. & Guaenx, the glumes are distich-
ously arranged as typical in Cyperus (cf.
KUKENTHAL 1936).

The genus Actinoscirpus in Fig, 5 is
Seirpus  section  Actinoscirpus OHWD in
Mem. Coll, Sci. Kyote Imp. Univ., Ser. B,
14, p. 88 (1944). This seetion can be re-
garded as o monelypic genos consisting of
a single species, viz Scirpos grossus L, FIL,
in Suppl. Sp. PL po 104 (1781, We believe
this plant to be rather primitive and an
carlier memhber of the genus may have
given rise to Schoenoplectus through Hol-
boschornus (cf. also BEETLE 1946).

is, however,
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By Bertil Nordenstam

Section for Botany,
Musenm of MNatural History,
S04 05 Stockholm, Sweden

ABSTRACT
NoRDENSTAM. B, 1971, Cyiogeography of the genus Hedyvpnois |Compositae). — Bot.
Noliser 124: 483—4849,

The genus Hedypnois Scor. |(Compositae—Cichorieae—Leonlodonlinae | comprises
annual herbs with more or less weedy tendencies. Especially in the East Mediler-
ranean region lhere is greal morphological as well as cytological diversification. In
17 populations studied, the somatic chromosome numbers were 2n=48, 12, 13, 14, and
16, with 13 as the most frequent nuwmber, and with an almost absolute constancy
within each populalion.

It is suggested, that some type of agamospermy may account for the strict main-
tenance of odd chromosome numbers like 2n=13 in many populalions, If x=4 is
taken as a basic number in lhe genus, strains with 20 =10—14 may have arisen
through oceasional hvbridization between sexual and normally autogamous diplodd
anl |{'ll".||||-|l!i4| slocks. However, the IJl:mhihi]il_fl.' of n ﬂr'l-\.\'ih' reduction of hasic num-
ber, vig. x =8 = 7= b= 5 = 4, should alse be considered and perhaps favouwred, Al
steps in this chain of descending aneuploidy have now been found in nature. Further
invesl iguﬁnnh have beenn initinted 1o test the hlIHr.:l':'ﬁlitll'lh |rl||: forward and to oblain
further data.

INTRODUCTION mame of . rhagodiofoides (L) WiLLD, or
H. polymorphe i,

During excursions in (he Medilerranean,
particularly in Greeee and Egypl, [ was
struck by the polvmorphism exhibiled by
members of the genus. When plants were

The genus Hedypnois 5S¢
siline——Cichorieae—Leonlodontinae |
toriously difficult from o taxonomic poind
of view. This is reflected, eg., by the fact
that about  twenly specific names have
Ieen applied to what is generally regarded

(Compro-

is Tio-

studied i culbivation, first on o =small
seale, some  remarkable facts  emerged,
which called for an extension of the inves-

tigation. In the present paper, which las

as d single species — to say nothing of the
number of infra-specific taxa published.
The genus comprises annual herbs of a
Iaiares 4 Il‘hh |ilr'|iI]I"l|I]['l"(|. “'l'l"‘l.;\-' ‘.'!]U]'.’ll’l‘"l'.

racler of o preliminary reporl, the
mumber is pre-

the cha
varialion in chromosome

IMhe distribution range covers much of the sented and discussed.

Mediterranean region amd  also  includes
Madeira and the Canaries. In most current

floras only one species is recognized, with
orF  wilhout taxonomic subdivision, bl
some authors retain a few endilies on the
species level, The difficuolties to define and
circumserilee the taxa adopted are obyvious
in all treatments, except when the whole
malerial is lumped in one heap under the
EE
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sdat,, all = 3000, i: In=8 (R & Be MMTH-1). B: 2n=13 (K & He 26330-1 e
In=13 (H & Be 286292.5). I Ym=134 (H & He 27814-1) E: 3In=13 (R & 5 7116-8)
F: 2n=14 (K & E 35520-10). G: 2n=18 |R & E 36081-5 Photo k. 2. SAMUELS-
s0%, Museum of Natural History, Slockholm.
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DanrGrEN, Lund, who allowed me o exa
from the Balearic Is-

mine his malerial

[HTITIES

MATERIAL AND METITODS

Plants were raised from seeds in the
Botanical Garden, Lund, and in Hortus
Berginnus, Stockholm, The chromosomes
were studied in root fip mctaphases, pre-
pared aceording to the paraffin method,
The fixative emploved was the Navashin
Karpechenko fluid or its so-called Svalil
modification. After sectioning, the prepara-
lions were stained in ervstal violet with or
without an addition of aniline, and per-

Bat. Notiser, val. 124, 1971

voucher specimens are deposited in the
Botanical Museum, Lund (LI, and in the
Museum of Natoral History, Stockholm

[S].

CHREOMOSOME NUMBERS
IN HEDYPNOIS

The table below lists all counts made by
the present author. So far 47 populations
from Egvpt, Greeee, Albania, and the Ba
learic Islands! have been studied, and un-
equivocal counts have been made on 191

individuals, In most cases many plates

' After the preparation of this manuscripd
lhe Tve Balearic counls have been published
by DANLGREN el al. (1971].
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froom more than one root lip have been
examined. A few metaphase plates are
shown in Fig. 1. In earrent taxonomic
praxis the entire material would he refer-
able to the complex species H. rhogedio-
lofdes (L. WiLLn. (svn. B, polymorpfie
).

The following abbreviations have heen

used in connection with  the collection
numbers: B=RK. vox BoruMmer; Be= D,
BentzEn:; E=I1.. ExcsTRaxn; Eg=Egvp-
tian material, leg. BiOnEgvisT, DANLGREN,
NORDRORG, NORDENSTAM et al; N=N1.
NorneExsTAM; R=H. BRuNEMARE: 5=5,
SxogeErRUP, MMF =HRalcaric material, leg.
DAHLGREN et al.

No. of
Collection Lasenlity 2n imdividuals
studied

MMF 48 Balearie Islands, Mallorea, beltween San Telmo and 5 1
SArrace, 155

MMF 8u Balearie Islands, Mallorea, 2 ko 5 of Andraits, 1969 H @

MMEF 137 Balearic Islands, Mallorea, a few km SE of Inca (road ] @
Palma—Inea), 19649

MME K64 Balearic lslands, Minorea, Calw Dartoch, 10680 i) @

Eg 714 Egyvpl. W of Mersa Matruh, village Om el Bacham, 5 7
1434

K& Be 20020 Greeee, Paras, the islund of Glaropounda, 1967 H ]

It & Be 29104 Greeee, Paros, the island of Mavronisi, 1967 5 b

R & Be 200228 Greece, Paros, the islomd of Gaidaronisi, 15457 ] 5

R & Be 20679 Greece, Milos, 5 of Akr. Bomma, 1467 H i

St OB10 Albania. 5 of the shore ol Durris, 1964 i@ k]

H&S 7116 Greece, Safora (Safrania), N of the harbour, 1958 1% 3

R & 5 71549 Greeee, Safora (Safraniaj, N of the harbour, 1058 13 3

R &5 11654 lireece, Pelalides, Megalo Nisi, bay on the S, side, 1958 13 2

R &5 17501 Greece, Crele, 1 km 5 of Ag, Nikolaos, 1962 -{1_‘} ':

i

R & 5 18802 Greece, Samos, 5 and YW of the harbour al Kalovasi, 1% i
19062

R & Be 206330 Grecee, Polingos, the NV, parl, 1967 13 2

H & Be 27814 Gireece, Serifos, the island of Serifopoula, 1967 13 1

B & Be 258140 Grecee, Komila, 189467 15 ]

R & Be 26413 Grecee, Sakida, central part, 1967 13 G

R & Be 28502 Lireeca, .J|.Illj|n.'ll'|.:lx. thi= island of E]cwpnlikn_ 140 1% 1

5 & B 31372 Greece, Andros, the island of Akrama, 5 of Gavrion, 13 1
(R

S& B JI868 Greece, Andros, 0.5—1 km NW-—N of Apoikia. near 1% 2
the rowd o Vourkoti, 1965

S5 & B 33542 Greece, Andros, in the wva !lq-:r 1L ki 5—55E of the 13 h

sSaranda, 196GS

MMEF 146 Ralearie Tslands, Mallorea, a few km SE of Inca | vond 13 3
Palma—Inca), 190649

S5 & B oanong Gireece, Andros, ot (he river 5 of The own of Andros, 1% 5
| Ri1i%

R & I 35081 Greece, Mikonos, N of the town along the shore, 1965 13 [1]

H & E 36082 Greece, Mikonos, Dilos, the island of Ekati. 1968 13 1

& B 36500 Greece, Mikonos, Diles, Fourni, 1968 13 it

R & B 37625 Greece, Siros, Ap. Varvaras, 1068 13 7

Eg 163 Egvpl, 21 km W of Alexandria on Mariut road, 1960 3 >

Eg 410 Egvpl. 13 km W of Mersa Malroh, road junction {o : 5
Siwa Oasis. 1060

Eg 431 Egvpt, 13 km W of Mersa Matrah, road junclion 1o 13 1
Siwa Oasis, 10GY

R & N 15624 Greece, Ang Kowlonisi, 19460 14 1

R & Be 29588 Greeee, Milos, in the bay NXE of Prof. Elias, 1967 14 b

Bot, Notizer, wol. 124, 1971
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No. of
Callection Lacalily n individuals

studied
R & E 35520 Greece, Mikenos, Ormos Clrnes, 1968 14 10
R &EBE 37797 Greece, Siros, [alissas, 1968 14 b
R&S 10774 Greece, Naxos, Panormon Canyoen, 1 km N of "Ancient |15 1
Acropolis’, 1958 116 2
R &S 7520 Grecce, Saria, Ormos Armiro, 1058 16 4
R &S 11535 Greece, Petalides, Megalo Nisi, bay on the 5, side. 1958 10 3
R &S 11582 Greece, Petalides, Prassonisi, 1958 16 i
R & S 11997 Greece, Levita, "Porto dif Levitha’™, 15958 104 2
R & Be 25456 Grevee, Stakida, 5. part of the island, 1967 16 4
R & E 35162 Gireece, Mikonos, N of Ano Mera, 1968 L] 7
K& E 35887 Greece, Mikonos, Rinia, Lazaretto, 1968 1t 2
K & E 360kl Greece, Mikonos, Dilos, the island of Ekali, 1968 16 9
KR & E 36519 Greece, Tinos, 3 km 5 of the town, 11468 L] 0
R & E 37927 Grecee, Kithnos, NE of -\.g Loukn., 1968 116G 3

Previous studies

The first chromosome number reported
for the genus Hedypnoiz was counted by
kunan [cited in TisCHLER 18931 ), who stated
the gametic number of H. cretica WILLD,
to be n=27,

Neconr (1932} made @ serions altempt
lo analvze the polvmorphism of the spe-
cies complex, which he called . gfobadi-
fern Lant, He made erossing experinents
hetween two morphologically very differ-
ent strains, originating from Sardinia and
referred Lo as tulaeformis and  oeonspe-
fiensis, respectively. The technigque em-
ploved was simply rubbing of the flower-
heads arainst sach other. The achenes ob-
tained were germinated and the progeny
analyzed, OF the resulting 150 plants, only
two individuals were morphologically in-
teFmediate belween the parents and  sup-
posed to e hyvhrids. The remainder were
all maternal and dismissed as the s resoll
of selfing. The offspring (Fa) of the two

hybrids was stodied 0 more detail by
NEGODL, who observed a wide morphologi-
ral range among the segregales. NEGONDI
concluded that most natural populations
very likely represent pure lines, resulting
from strict aulogamy. Oceazional onthreed-
ing would account for recombination of
characters in @ random and mullifarious
fashion,

ot Notiser, vol. 124, 1971

In a later paper NEGODD (1038] pre-
sented chromasome counts of the bwo par-
ents used in his erossings as well as of the
hybrids obtained, All plants were reporied
to have the somatic number 2n=16, and
the same number was found by NEGon! in
material  from botanical gardens
under the names of monrspeliensis, foboe-
formis and efr. eretica, respectively.

SO

Stesrixs el al, (1953 counted the mam-
her 2n=8 in two collections referred 1o
I, eretica and 2n=16 in two other collec-
tions referved to B, tuboeformis. They con-
cluded that the basic number is x=4, and
they characterized the genus as “an exten-
sive polyploid eomplex

Fapmy (1951, 1955} rveported 2n=16
amd 2n=17? in material from southern
Franee, the latter number being the more
rare one. He alse studied meiosis and in
Vh-chromosomic  plants observed o high
percentage of irregularities (2 or 4 univa-
lents), possibly indieating a hybridogenons
origin.

LamsEx  (1956) found 2n=13 in wo
strains from southern Ialy, He interpreted
ithe smaller, odd chromosome as an acees-
sorv, although he remarcked that it showed
no signs of being heterochromatic. LAKSEX
sugeested that the basic number would be
x =0, and that from the orviginal number
of 9n=12, races with different numbers of
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FFig. 2, Dasteibution in the Acgean of different chromosome numbers in Hedygpoors rhaga-
el ofeles (L) WinLn, s lal.

aecessory chromosomes might have devel-
oped [(eg., 1241 1B, 124-4 B).

The number 2n=10 was recently re-
prorted from the Canary Islands by Boraex
(19707,

IViseussion

A morphological analvsis will not  be
presented here, but is deferved to a later
treatise, Nor can any  xonomic conclu-
sions be drawn al this stage of the inves-

ligation. 11 showld be noted, however, that
there is no immediate amd easily observed
correlntion befween external morphology
and chromosome mumber in the material
investigaled, with the following exception.
In all populations with 2n= 16 the pedun-
cles are apically thickened in a very con-
spicuons manner, and  furthermore,  this
character is in myv material almost con-
fined to plants with this chromosome
numhber. Such plants are usually  named
species,  subspecies  or

trubwreformis  (as
Bot, Notiser, vol, 124, 1971
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variely | in eurrent literalure and hecbaria,
The epithets monspeffensis and cretica, on
the other hamd, are widely used for mate-
rial comparable to some of the populations
wilh from #
1o 14,

However, the above generalizations are
partly eontradicted by the papers by NE-
GoDr (T932, 19361 and Lansex (1956). The
former reported the number 2n=16 in
plamts classified as fubaeformis as well as
in those referred to as monspeliensis and
clr. cretice. The latter only foumd 2n=13,
amd  his

chromosome nuwunbers  (2n)

material was said o represend
tubae formis. However, these apparent dis
crepancies may be due to classificatory
dif ficullies. In this connection it should be

mentioned  that Kuns's early  report of

=27 never has been verified and remains
highly doubitful.

The &7 Aegean populations  studied
could be roughly sorfed inte 200 morpho-
logieal groups with various combinations
of characters, The most useful characlers
include those of leatf-shape. peduncle thick-
mess and pubescence, involocre shape and
pubeseence, achene and pappus morpho-
logy, and some more. The morphological
diversity is surprisingly  great amd Dest
studied on plants in cullivation umder com-
parvalle comlitions, Eg., nol even the four
Acgean populations with 2n- 8 are mor
phologically uniform, bhut represent Two
morphological bypes. viz. one from O
islets near Paros amd one Trom Milos (el
Map 1. Similarly, the four populations
with 2n= 14 represent three different char
acler combinations, which in turn appear
Lo b distinet Frome those encountered in
populations with 2n=13. The lalter are far
from uniform, comprising several morpho-
logien] bypes.

Another noteworthy feature is the strik-
ing morphological uniformily  within the
populations. Up o ten individoals  have
heen grown from each population, and the
similarity  hetween the individuals is al-
wiays very strong, Segregation, like in NiE-
Gons hvbrid offspring, has not been ol-
served.

Bt Notiser, vol. 124, 1971
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The morphological uniformity of  the
papulations is paralleled by the constancy
in chromosame number, In the 22 popala-
tiems with 2n= 134, all individuals bul one,
e B9 oul of 90, proved to have the same
somatic number, The single exeception was
a plant with 2n=17 in a population from
Lrete,

The geographic distribution
the  different
widle amd Inrgely sympatrie, a5 can he seen
from Map 1, showing the best investigated
area, Le Lhe Aegean. Possibly the number
fn=14 has a more restricted distribution,
hitherto being known only from the Kik-
Il hes.

In the absence of further data, the facts
presented are wide open for speenlation,

ranges  of

chiromosome numbers are

tion in chromosome pumber can
b interpreted in different woys, The origi-
nal basic number in the group may be
x=4. The diploid and tetraploid popala-
tions are probably sexuval and normally
antogamons, with a high degree of homo-
vgosily as a result. Oceasional outhreed-
ing may 1 iain gene circulation, resull-
ing in new characler

The va

combinations and
eventually: new pure lines. It should he
noted in this context, that Necont's few
successful  erossings were on the same
chromosomal level (2n=16). Hyhrids De-
tween diplod and tetraploud strains, how-
ever, mav he expected to show  reduoced
fertility, If the decrease or loss of sexuality
is compensated by agamic reproduction,
Iruwe-lrrecding segregates with various char
acler combinations amd different ¢hromo-
numbers (2n=10—14) may resull.

Another possibility is that of a descend-
ing series of aneuploid basic numbers, in
analogy  wilh Lhe demon-
strated reduction in Crepis, e in Uis cose
i=f=T7—=f0—=53—4 The frequent so-
maltic number 2Zn= 13 conld with Larsex
be interpreted as 1241 B, bul Lo my mindd
there are some obslacles to this interpreta-
fion. One point is that the number 2n= 12
appears to be very rare — so far only ob-
served inoa single population from Alban
and also reported from southern Franece.

SO

convincingly
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A less serious objection 15 that the odd
chromasome is large and apparently not
heterochromatie. But above all, if acees-
surics were presenl, their number wonlid
b expected o oscillate within the popula-

tions, due to loss or enrichment doring the
meiolic process, The present study has
demonstrated a high constancy of chromao-
some number, including 2n= 13, within the
populations.

The facts at hand thus favour the as-
sumpion  thal agamospermy  occurs ot
least on some chromosomal level in He-
dypnois, although very likely sexuality
may be the role. Clearly, further invesliga-
fions are necessary. including a study of
breeding svstems in the genus, artificial
hyvhridizations, meiolic studies and Karvo-
tvpe analvses. The ultimate object is a
secure foundation for a taxonomic treal-
ment of the genus throughoul ils range.
Hedypnois s clearly a case, where taxo-
nomic revision, exclusively based on her-
barinm material, would he o highly pre-
carions undertaking,

Request

Sinee it is desirable in the future studies
lo include a representative material from
the whole distribution range, colleagues

4549

are requested  to send  spontancous seed
colleetions ol Hedgpoois 1o the aothor.
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Chromosome Numbers in some Albanian Angiosperms

By Arne Strid

Department of Plant Taxooomy,
University of Lund,

(. Yallgatan 18—20,

5-223 61 Lund. sweden

ABSTRACT

STRID, A, 1971, Chromosome numbers in some Albanian Angiosperms. — Bot, Naoliser
124 FUB— U5,

Chromosome numbers are reported for 91 species of Angiosperms from Albania,
Nine of these species have nol previously been investigated cylologically. viz
Clenanthe incrassans Bomy & CHAUR. (2n=86], Orlage dawcorloge MURs. (2n— 14,
Erigeron crispus POURR, (Zn=2>3|. Oremis mixta (L) M. (2Zn=18), Trifelivm dal-
maticum Vis. (2o 100, Coladntha e pef e |.!..| SAavl (Z2on=A40), Wicromeria cremno-
phifn Boiss, & HELDR. (2n=30). Sideritis romana L. ossp. purperes (TALBOT) BaLL
=8, purpiiréa TaLpor| (2a=28), and Porietoria fositonica L. (In=26). In eight
cases the counts deviate from previeus reports for the same laxon, viz, Daocas
broteri TEN, 2n=22) Torilis nodosa (1) GAERTN. (2Zn=24}, Peltoria alliocen Jacg.
{‘_:"u - Il:l_ f,:';_rq'r“rnu Hrrr;ur';rr'll"ufr'nul I LETIN Ir;mnu'm'fr'n':'uur =48], Hr]f.ljlr.lr‘hllll Irn"ﬂll‘”-
phygitos L. (2n=300, Onoenis spinose L. ssp. awstridea (BECK) GAMS (2n=201. Block
stonin perfoliota (1) Hoos, (2n=20), and Marrebivm alternidens RECH. FIL. (2n =134,

The latter species is new (o he Albanian flora,

INTRODUCTION

During s week's visit to Alhania in the
late summer of 1969 the author had the
oppertunity of collecting some plants and
seeds, Chromosome numbers have been
cstabilished Ffor 91 species cultivated in the
Lumid Botamical Carden.

seeds were collected from the following
localities, all in G, Albania:

1. Tirang, at the airport. 1.8. 1969,

2, Sandy fields and salt-marshes
the beach at Durrés, 2.8, 1969,

d. Same as 2, 3.8, 1969,

4. State collective farm “Plazh-Sukth”
e, 10 km E of Durrés, 3.8, 1964,

4. Sandy  lields and  sall-marshes  be-
tween Durrés beach and the town of Duor-
riss. 3.8, 1969,

G, Sandy fields and railway banks just
5 of Durrés beach, 3.8, 1964,

Bot. Notiser, vol. 124, 1971
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7. Kruj. Macchia and roderal grownd
around the eastle, ¢ 500 m sm. 4.5 19649

. W. side of the pass E of Prenjas, c.
T m s.m. Macchin and rocks, 5.8, 1969,

9. Macchia and roadsides in N, oulsKirts
af Progradec (SW. corner of lake Ohrid),
e, B0 m som. G.H 1969,

10. . 5 km SE of Librash, 250 m s.m
Macchia along a small stream. 6.5, 196G

11. NW. side of the pass between Elba-
san and Mysgett, c. 720 m s.m. Macchia.
6.8, 1089,

12, Hills just above the town of Durrés.
Macchia and pine plantation. 7.8, 1964,

Boot tips of young plants were [ixed in
the Svalay modification of Navashin-kar-
pechenko, embedded in paraffin,d cut by
means of a microtome, and stained with
erystal violel. Feulgen staining and squash
technigque was used inoa few cases,



CHREOMOSOME NUMBERS IN ALBANIAN ANGIOSPERMS

Unless otherwise indicated the nomen-
clature follows Flora Europaea (Turin &
al. 1964— in its present extension and
HaveEx (1924—33) for groups not vet
treated in Flora Europaea. Voucher speci-
mens and slides have been preserved ot the
]Ilolmrlmvnt of Plant Taxonomy, University

LIST OF CHROMOSOME COUNTS

49

Previous counts have in most
“Chrom osome

of Lund,
cases been obtained from
Numbers of Flowering Plants” (Ed. Frno-
rov 1969 and “Index Lo Plant Chromao-
some Numbers” (Regnum Vegetabile vols,
68 and 77). where references o original
papers can be found,

Taxon Locality Voucher | 2n | Previous counts
APTACEAE
1. Ammi visnaga (L.} Lam, i (32 20 20, 32 (FEDOROY 15N
3. Ihrwcus broferi TEN. G, 7 (s 12, 0704 a2 1 (I 19640)
& Oenanthe incrassans Bory &
CHAURE G [EHIR L] -
4. Orlaga dancerfaga MuURs. 11 1105 14 —
. Tordglivm apulum L. 7 0742 20 20 (Regn. Veg. 68)
6, Tordglivm maximem L. 12 124057 H) 22 (F 1964 ;
20 {Regn. Veg. 68)
7. Toriliz nodasa (L) GAERTS. 7 0720 @) a2 {F 1964
ASTERACEAE
& Anthemis cotule L. 4 0427 18 18 (F 1969)
9. Crems foetfda L. ssp. rliocadi
folin {BIER.) SCHINE 7 0703, 0731 0 (&), 10 (F 1969
1, Crepis pudelra L, 7 0722 0728 H & (F 15068
11. Crepis sefosa HALL. FPIL. ] Ou1R B 8 (F 1964)
12, Erigeron crispus PoUverR. 1 Hi15 o
15, Hedppnois  rlogaedioleides (L.
WiLLn. ssp. eretica (L) Havek [ 010 12 8, 12, 13, 16 (F 10689}
14, Helmmintfin echioides (L) 2, 4.5 0208, 0401, 10y
GARRTN. 0504 (8, 10 | F 1980
Ly Hypochaeris rodicata L, 3 0all H 3 I F 1M
1. Leartodon asper Poin. 7 0702 b B F 1069)
17. feemis mixte (L.} 1D0C, o a2 15
18, Pulicarin dysentericn (L) BERNI. i [T 15 18, 22 ([F 1949)
1. Heichardia picroides (L. Rorn 12 1203 14 14 (F 196D)
20 Senecio vulgaris L. 7 0754 40 48, 40 (F 1969)
M. Nenchus oleraceus L. i, 7 11, 0752 a2 32 (F 1969)
22 Xeranthenviem anmdum 1, i} 2 2 12 | F 1949)
BORAGINACEAE
23, Cyoogiessum creticem MILL. ) 4 4 # (F 1969
M. Echivm italicum L. 7 0737 16 16, 32 (F 19649)
25, Echium tyeopsis L. 12 1205 16 16 (Fl, Ewr, unpubl, F
14
M Eehivm vulgare L. 7 0717 16 16, 32 (FlL Ear., I 1969]
27, Onosma tubiflorum YELES, 9 (5HIE 2 26, 285 (TEPPNER 1971)
BRASSICACEAL
28, Cakile mearitima (L. Scor, b 304 I8 18 (F 1964)
9, Diplataxis tenuifolia L.} DU 12 1204 22 23 |Fl, Eur. 1};
14, 2042 B, 22 (F 104689)
an, Hirsehfeldia incana (L.
Latrize-Fossar ¥ 074 14 14 (F 1969

Bot. Notiser, vol, 124, 1871



492

ABRNE STRITY

Taxomn

Losealily

Voucher | M |

Previous counts

AL Peltarin allfecea Jacg,
32, Lepidinm grominifoliam 1. ssp.
gproendnif ol ivem

CARYOPHYLLACEAR

&, Pelrechgio saxifroge (L) LINK
. .H'r'.fmr.:- el (ATILL K“.\I'.\l{ S5]F.

diparicata [ KEICHENE.) WALTERS
35, Nileme coniea 1. ssp. conice

MG Sifene piridiflora L.
5. Silene vulgoris (MoeEscH | GARCKE
Sar. wrdiperis

DIPSACACEAE

38, Scabfesy  atrepurpurea L. var.
maritime [Tonrs) Beou.

3 Tremastelma  pofaestinmm (L)
Jaxncu.

EUPHORBIACEAE
W Enphorbic platgphygtios 1.

FABACEAE

41. Lotus wlfiginesus SCHEUHR

12, Medicaga orbicwlaris (1.
BARTAL.

43, Mediemgn soliva L. S8 safitwi

M. Onoais spinosa L. sspe austriocen
IBECK] GiaMS

I, Trifolivm angosiifolinm L.

46, Trifolinm arvense 1.

47, frifelivm delmaticum Vis,

15, :f'fl'j'u“rrul :lr'yn'.vr'r'nx Viv., =50
LT T T
A Vietn willosa ROTH  ssp. pari

IHosT) Conn

GENTIANACEAE
M Blackstonin perfoliata (1. Huos,

GERAXIACEAE
31, Kreodinm cicotoriom (L) L'HiER
ssp. Cieuiarim

32 Geraniem columbinum L.
Ak Geraninm rofundifolinm L.

LAMIACEAE

5. Avimes oreensiz (Las.) Daxny

ad. Bollote nigree 1. ssp. ancinoto

1Fion & BEG,) Patzak
Bot. Notiser, vol. 124, 1071
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(L]
32
20

16
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14
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il
24

16
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28,

15,
11,

40

14,
14,

16,
11

. 48 [F

(o) (F 1969)

(F 1964)

| 15

iFl, Eur. 11.
190K
IFl. Eur. 1}
20, 24 (I 1069
(F 1969)

I8 (Fl. Ewr, 1, F 19460}

|F 1068

SR RN

36 OF 1960

2, 24 (F 19649)

32 (F 1969)

32, 64 (F 1969
(#2) (FL. Eur. 2, F
1968

16 | 1960

16 (FF 19449 ;

14 (Fl. Eur. %)

&2 (F 10e0)

| 15068

44 (F 1068)

(60} (FL. Ear. 2j; 20,
36, JI0—a8, 40, 48, Hd
CELTIN

[Fl. Eur. 2, I 196
{FI. Eur. 2, I 199)

(FIl. Ewr. unpubl., F
IRLLI Y

(F 1849}
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[.]'l"\'llillli cistin s

12, 12418, 13, 24, 96 |

2H, 42, 56, 70 |17 1969)

Several numbers from 14

60 (FI. Eur. 1. F 1968)
20 (FL. Eur. 1); 20, 40 |F

1 (FL Ear. 1, F 1969}

Taxon | Loeality Voucher | n |

o, Cofmmintin pepeta (L Sav i 0745 i H
57, Cliropoediem valgare 1. ssp.

arientale BoTHM, @, 11 (o, 1101 20 2 (F 19609
O, L_r,u'nlullx i'JJfrrll'Jr’JJ‘rI.'ﬂ L. 3 LIRTIR | ] ) r|" IR
A%, Muarrwbiwm alternidens RECH. P, i 0741 #H 54 (Begn. Veg. 77)
G, Mieromerin cremuophila Boiss.

& HELDR. P 0743, a3 an
Gl. Prunclla velgaris 1. 1 0404, D421 25 25 (FL. Eur.. unpulsl.)

IH, 32 |F 196%9)

ik, safpia wiridis L. 7 0738 16 16 (I 1980
63, Nidderifis rormena 1 LU ER LT

puren | Tarpor) BALL 1, 12 0101, 1206 28
Gh. Stachys geemanten Loossp. Delid-

redefolf (Borss HAvER T U705 40 30 (F 1oag)
LYTHRACEAE
G5, Lythrom hyssopifolio 1 [} A2 M 20, 30 (F O1969)
ONAGRACEAE
. Oenothers biennis L ] 0514 1 14 (F 1169
PLANTAGINACEAE
(7. Plantage leaceolate 1. i, 7 1, 0501 12

(RUGHT

POACEALE
8. Agropyran junceom 1. 5 0562 42 08 42, 84 (F 1969)
(), e Breerterder Porr, i3 04 24 14, 28, 32 (F 1G5
0. Rromups pilloses FORSK. var, mr-

imes (DESF] Asci. & GRAENN. G, 7 [M305, 11730 ik
7l. Hugnatdin willoza (1.} ScHUR 7 0715 14 14 i F 165
73, Mordenm murinum L. 1 14 28 i4, 34, 43 (F 10649)
T8 Panicum crus-galli 1. 3 051 T A, O (F 1t
T4, Poa bulbaosa L, 7 0716 a8

I 38 (F 19649

5. Seleropon rigida (L. Gris, ] 0611 14 14 {F 1969)
Th, Seforia perficilioia (L. BEauy, i 12 o 18, W6, 54 1 F 19464
T7. Triticam oveatam (L. GREN. var.

tricristafiom  (WILLD.| Ascn. &

LGRAERN. sl 005 24 25, 42 (F 1969)
POLYGONACEAL
8. Humer crispus L. 1 [, TS i
i Rumer padefer Loossp divardce- i (Wil 1 ]

fug (L) MUnRs. 196
PRIMULACEAE
=i, lrrr;ﬂu”f: arpensis 1L s3], AFPEsT s b (R 1ik
81, Samafus palerandi 1. 3 [[R11R 20 247, 26 (Fl. Eur.)

24, 9, 36 (F 1969)

RANUNCULACEAR
82, Nigello damascer L. 12 1202 1a 12 [ 1969}

Hot, Naotiser, vol. 124, 1071
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4494 ARNE STRID
Taxon Laocality Voucher | 2n | Previous counts
ROSACEAE
43, Potendilla recta L. 10 102 28 21, 2H, 42 81 (F 1964
84. Sanguisorla minor ScoOP.  ssp. :
muricatn (GREMLT] BRig. 7 07 1% 28 28 (Regn. Yeg. 49)
RUBIACEAE
B5. Gedinm aporine L. 7 0724 666 Several numbers bwn 22
and 88 (|
6. Patoria ealabrica (L. FIL) PERS. 11 1109 22 22 (F 1969)
SCROPHULARIACEAE
87, Linarin velgeris MILL. 9 LRI 12 12 [F 1963
&8, Scropholaria peregrine L. ¥ 07 36 36 (F 1969)
B9 Verbascum sinuatum L i LUK S0 0 |:I': 1009
i, Veranfen anagallis-aguatice L. a 0ana a6 36 (FL Eur., F 1964)
URTICACEAE
a1, Parietaria lusitanicn L. 7 0747 b0

COMMENTS ON THE CHROMO-
SOME COUNTS

3. Dauecus broteri TEX., 2n=22

FEDERDY (1969 gives Zn=20 for [k
broderi TEN., but 20=22 is recorded for
the closely related 1) muricatus (L.} L.
which is somelimes considered to e con-
specific with £, broteri. The chromososmes
are rod-shaped, L3—2 p long, with indi-
stinct centromeric constrictions,

A, Oepanthe inerassons Bory & CHAUR.,
In =066

The species was included in Oe. pim-
pinelloides L. in Flora Europaen, but seems
o b fairly distinet, FEDOROY gives 2n=122
for fle. pimpinelloides. No hexaploid spe-
cies is previously known in the genus, The
chromosomes are 1—1.5 p long, all &
equal and rod-shaped.

4. Orlaga dancocloge Mung., 2n=14

The number is new for the genus. 2n
16, 18, and 20 have been reported for other
species of Orfaga. The chromosomes are
F=—3.5 w long and have median or nearly
median cenlromeres,

Eot. Notiser, vol. 124, 1971

7. Torilis nodosa (L.) GAERTX., 2n=24

The chromosomes are e. 1.5 p long, rod-
shaped, with indistinet centromeric con-
strictiomns.

12. Erigeron crispns POURR., 2n=>54

The closely related E. eanadensis L. is
diploid like the majovity of species in this
genus. The chromosomes are very small
(e 1) and rod-shaped to elliptical in out-
line.

13, Hledypanois rhigedinfoides (1) WiLLD.
ssp. crefica (L.) HAVEE, 2n=12

NORDEXSTAM (19710 has recently dem-
onstraled that 2n=4§, 13, amud 16 are the
commanest  chromosome numbers in ffL
rhagadioloides s, lat., ol Least in the eastern
Mediterranean. 2n= 12 has previously been
reporbed From the western Mediterranean,
hawever.

17. Oremis mixta (1) DC, In=18

2n =18 has been reported for the closely
relaled €. nobilis (1.0 Gav. The genus is
sommelimes included in And ez, The chro-
mosomes are rather long (5—6 pp wilh
median to submedian centromeres,
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27, Onosma tuliflorem VELEN., 2n=26

This species (as well as several others)
was lumped with 0. echicides L. in Flora
Eurepaea (unpubl.), bul regarded as di-
stinet by TEPPNER (1971), who discussed
at some length the chromosome numbers
and mechanisms in the genns, The 0,
echioides complex is taxonomically very
inbricate and in need of fuether revision.
The commonest chromosome numbers in
the genus are 2n=12 and Zn=14, sug-
gesting that €0 tubiffornm may be an am-
phidiploid. The chromosomes are all vod-
shaped and e 3 p long,

32, Lepidiom graminifofivm L. ssp. gro-
redrei folinnt, 2n =48

This is the highest chiromosome numlser
hitherto counted in Lepidivm. In sect. Le-
pielirm (where L. grominifelinm belongs|
2n=16 has been reported for L. perfolfo-
trm L. and 2n=24 for L. fatifolium 1. The
chromosomes are 3—4 u long.

W Eaplaocbio platgphygffos L., 2n=30

In=28 and 2n=36 have previously bhecn
reported, The chromosomes are very small
aned some of them have very conspicuons
centromerie constriclions; one of the Iatter
can thus easily be mistaken for two sep
arate chromosomes. 2n=20 amd 2*n=40,
indicating x=10, are common chromo-
some numbers in the genus,

4. Chnonds spinosa 1.
Gaxs, Zn=20

sspy, astrinen [ BECK]

Previous reports of 2n=30 (32 proh-
allly refer to ssp, spinosa. The chromo-
somes are small (e 1 op longl, but very
distinet and rod-shaped fo elliptical in oui-
line.

47, Trifolinm dalmaticum Vis., 2n=10

This is the lowest chromosome number
in Frifolivm, previously only reported for
the closely related T. scabrum L., and for
T hirtnm ALL. The chromosomes are rod-
shaped, £ metlacentric, and vary in length
between e, 1.5 and c. 3 .

495
ML Bleckstonio perfofiote (1) Hups.,
In=20
The chromosomes ave distinet,  stout

rods, ¢, 1.5—2 u long, with INCONSPIcuns
centromeric constrictions. 2n=20 has hoen
reported for two other species of Black-
shania,

6. Marrubinm alternidens RECH. FIL.
In=d4

In=54 was reported by PopLecH &
DIETERLE (1969) in plants from Afghani-
stan. M. alternidens was described from
the Flora Iranica area (REcHixaeEr 1952,
but has later been  recorded Axia
Minor and Greece. 10 differs from M. pnl-
gare L. chiefly in its calyx teeth (3 large
alternating with 3 small), The Albanian
plants agree well with the original deserip-
tion. The deviating ehromosome number
reported in the oriental plants may indi-
cate that further laxonemic revision is
needed.

from

Gl Micremerfn cremuophiln Boiss, &
HELDR., 2n=30

2n =30 has been reported for the closely
related M. juliana (1) BENTH,

B3, Sideritis romana L. ssp. purporen
[TaLnoT) BaLl, 2n= 25§

2n=28 has been reporled for ssp. ro-
mena and ssp. cnreidens, By most authors
S, purpnrea Taveor is regavded as a sep-
arate species,

4. Stachys germaonica L. ssp. heldreichii
{Boiss.| HELDR,, 2p - 30

This collection fairly well matches ssp,
heldreic hit as circumseribed in Flora Euro-
paen. The 5. germanica complex is taxo-
nomically very difficult and in bad need
of further revision, however, 2Zn=30 has
heen reported for St germanica s, lak,

3. Panicrwm crus-gatli L., 2n=c. 54

The chromosomes are very small, stickwy,
and often crowded. 2n=36 and 2n=>534
have heen reported previously,

Bod, Notiser, vol, 124, 1571
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T6. Setario perticilfota L., 2n=54

Chromosomes  similar o those in 73,
=18, &6, amd 54 have previously Deen
reported,

83. Potertille recte L., 2n=28

The collection matches P, recta s, str. as
circumseribed in Flora Europaen,
91, Parietaria Ingitanicn 1., 2n=26

The chromosomes are very small and
rather difficult to count, 2n=26 has pre-

viously been reported for P fifomendose
Weerr & BentH. and P, judaica L.
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Zur Taraxacum-Flora Niedersachsens

ARSTRACT

SaunaxN, G010 1971 Eur

IR

Taraxacum-Flora

Fon Carl Ingemar Sahlin

HE
518350 T

comsviigen 48
v, Sehweden

Nivdersachsens. Bot, Mollser 124: 407

In Niedersachsen 93 species of Porarecum are recognized by the author, The Tora
shows good agreement with the Foararacum floras of lhe Netherlands and Jitland.
Only in the southeastern corer of the provinee does another element enter. belong
ing to lhe mountain or hill flora of cenlral Europe. A new species, T baeckiiforme.

is deserilsed from thal area.

Es gibt keine Eineeldarstellung der Ta-
receacim-Flora
dernen Gesichtspunkten. Dasselbe gilt auch
fiir ganz Deutschland mit Ausnahme von
kleinen Eineclgebieten wie Rigen [(Hac-
Lusn 186). Roramarer hat jedoch die
Taraeoenm-Flora  Niedersachsens  ur
sucht und einige Arten  hekanntgegeben
(vax S0esT 1963, Eine derartige Inventur
hat auch J. L. vax SoEsT in seiner Eingel
darslellung iiber dic Scktion Paltsirio ge-
macht (1965, Das ist =z Z. alles, was von
der Toroxacom-Flora Niedersachsens be-
kannt ist. Es ist daher leicht zu verstehen,
dass die Artenzahl zu gering it und doss
alle Beitrage daza willkommen sind. Mei-
ner Erfahrung und Schitzung nach diicfte
cin Aaeliet von der Grosse Niedersaclisens
runcd 20 haben.

Um die Tararacom-Flora zu erforschen,
habe ich vier Exkursionen durch das Lamnd
unlernomimen. Es war meine Absichl mog-
lichst Stellen
viele Arten wie moglich zu linden. So be-
suchte ich 1967 Leer und Oldenburg, 19649
fuhr ich kreuz und quer durch das Land,
1970 erginzte ich diese Keise durch eine
Exkursion entlang der Westgrenze und
1971 suchte ich noeh vier neue Stellen auf.
Dbl wurden Keine Prelustrio von mir ge-
funden, da ich aufl Grund mangelnder Chots-

Niedersachsens nach mo-

2r-

Tareeecum-Arlen

viele aulzusuchen, wum  so

kenntnis  geeignete  Standorte  nicht  be-
achtete.

Niedersachsen gehart derselben ozeani-
schen Floraproving an wie die Niederlamde
und Jitland, Die Taroeracem-Flora der
Niederlande ist durch die Arbeitem von
I Lo vax SoesT umd seine Schiilern gub be-
kannt worden. Das gleiche gillt auch far
Jitland, wo M. P. CHrisTIANSEN, G, HAG-
Losn und . OLLGaann grosse Inventuren
gemacht haben, Dhese betden Gebiete ha-
hen den grassten Teil ithrer Arten gemein-
sam. Es ist deshalb zu erwarten, dass diese
auch in dem dazwischenliegenden Gebiet
Nicdersachsens vorkommen. In dem gros-
sen Flachlamd ist das auch tatsichlich der
IFall, doch gilt es natiirlich auch einige
Arten, die weder in den Niederlanden noch
in Jitland gefunden worden sind:

T. breviflorum [ir.
T britenmvvienm DT
T. brunneum v, SOEST

. bronneunm kommt in Osterreich vor,
. britannicum Kannte man frither nur in
England und 7. brevifloram nur in Schwe-
den Finnland. Meines Erachtens
diirfte es vin hlosser Zufall sein, dass diese
drei Arten in den Niederlanden nicht an-

getroffen worden sind,

und

Bat, Kotiser, val, 124, 1971
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Die genannten Arten schliesst sich eine
Gruppe an, deren nordistliche Verbrei-
tungsgrenze sidlich von Jitland verlaaft
wid deshally die Halbinsel nicht erreichi:

T

eurglobum Hacr.,
leucopodnm HAGL.
longifrons HaGL.
procimiforme v. SOEST
submuercnatum DT,
tertitobum FLORSTR,

1
!
e,
T
7

Diese Arten sind in den Niederlanden
gefunden worden und haben eine ausge-
sprochene westliche Verbreitung. Es he-
steht Grund anzunehmen, dass einige die-
ser Arten in Jitland angetroffen werden
Kinmen.

In Niedersachsen sind auch einige Ver-
treter der milleleuropiischen Floraprovineg
gefunden worden, Folgende Arlen, die
weder in den Niederlanden noch in JHil-
land bekannt sind, hat man nahe der Ost-
grenze Niedersachsens angetroffen;

T, aethiops HAGL.

T glossocentrum DT,

. lagerkantzii HagL.

In dicsen Fiallem handelt es sich wahe-
seheinlich um Avsstrahlungen der Haopt-
verbreitungsgehiete im Osten. Die Taroro-
cia-Flora dieses niedersichsischen Gebiets
ist doch zu wenig bekannt, um eine ein-
deutige Feststellung zu treffen, Vermuatlich
haben cinige andere Arten dorct ilie Wesl-
grenzge, da sie noch nicht mit Sicherheit in
den Niederlanden, dagegen aber in |

Lol
gelunden worden sind:

. aentifrons Manigr,
T. calozschistum D,
I, hemiegelim HaGL.
. ingens PALMGE.

I lacindosum DT,

T. scotiniforme DT,

Meines Erachtens gehoren diese Arlen zur
mittelenropiischen Floraproving, da ihre
shandinavische Verbreilung  darauf  hin-
deutel.

In der siidistlichen Ecke Niedersachsens
kommen noch andere Vertreter der mittel-
Bot, Notizer, vol. 124, 1971

CARL INGEMAR SAHLIN

enropiischen Floraproving vor, Ich habe
die Flora in den Riumen von Gillingen
und Wolfenbiittel studiert. Doch kKonnile
ich «as zwischenliegende Gebiet  leider
micht untersuchen, da es zu frith im Friih-
ling war. Direi Taraxaca sind in diesem Zu-
sammenhang von Interesse:

1. T. gibbernm MARBKL. aus VWolfenbiit-
tel. Der Schlosspark von Puthus anf Rigen
gehdrt zu den von HyLaspenr (1943 ) unter-
suchten Parken. Hier wurde T

githberm
Mangrn, von G, HaGrLusn gefunden zusam-
men mit . insigne ErsM., 7. fucidum DT,
. palliditum Lixope, v, T, poanmdalom
Dvr., T piceatum 1Ivr., and T sagittipotens
Dr. & OHLSEN — eine recht hiibsche
Gruppe westeuropiischer Herkunft (1947,

Allerdings ist die Herkunft von T, gilebe-
rim  fraglich. Diese Art ist frither aus

Skandinavien bekannt: Helsinki, Finnland
(MarELUND), Mastrup dstlich von Orum in
Jiitland, Diinemark (Hacrusnp 1947), und
auf Koge anf Seeland, Dinemark (Conis-
TIANSEN 1922, Dies deutet daranf hin dass
T ogibberum in dem Gebiet mil Grassamen
eingekommen ist. In Putbus wichst es mit
Poa choixii ViLL, und fieracium greodi-
dens DT, susammen. Beheimatet sind letez-
tere daher in den mitteleurapéiischen Ge-
birgs- und Higelziigen. 7. gibberum ist
van mir auch in der helgischen Proving
Luxembourg bei
funden (1970,

2, 7. flaticordatum  Mankr. aus  Got-
tingen. Dhdese Art ist von Norva, Estland,
beschrieben worden. Man hat sie auch in
der Proving Osterbotien, Finnland, gefun-
den, wo sie zu den von dealschen Truppen
cingefiibrien Polemochoren gehdrt., 4. L.
VAN SOEST hat die Art in den Niederlanden
angetroffen und selbst habe ich sie
Ardennen, in Nordrhein-Westfalen amd in
Hessen gefunden, Thre Herkonft is ziem
lich klar. Wie T, piofoceipetiofatum ist sie
ein  Bestandteil der milteleuropiischen
I bora.

A T, miolaeeipetiovdefirm Ran., aus (adl-
tingen. In Finnland ist eine Menge neoer
Toraracum-Arten aus den deutschen Trup-
penlagern des lelzten Krieges besehrieben

Marche-en-Famenne  ge-

in den
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worden, die mil den Truppen dorthin ge-
Lkomupen simd, B, Saansoo und A, Banox-
salA haben 13 bhzw. diber 100 Arten der-
artiger Standorte neu beschrichen. T, oiodo-
ceipetiolmtam  gehort  au Gruppe
Auch T. Hq-’fh’“l' Hacr., & H'l.ll... die ich in
Hessen uwmd Bavern (Miltenburg/Ufr. ) ge-
funden habe, gehdrt dazu. Dies deuatet dar-
auf hin, dass die deutschen Polemochoren
in Finnland haupisiichlich aons Mittel- und
Stiddeutsehland stammen, was anch dureh
die Funde von Cardaminopsis holferi, M-
neculus montonas uned Galivome crociata
bestiatigt wird. Andere Funde aber,
Corigpermum hyssopifolizm und Lagogseris
nemanszensis denten auf die Moglichleit
hin, dass ein Kleinerer Teil aus den deul-
schen Besatzungsgebicten in Ostoumd West
stammen kann (LutHER 1948,

Die Taraxsea der mitkelenropdiischen
Flora sind in zwei Wellen ausgewandert
Zuerst mil Grassamen in Parke und Garlen-
anlagen, dann mit Heuw nach Hifen und
Truppenlagern. Deshallh missen diese Ar-
ten el tm Flachlamd Niedersachsens an
pecigneten Standorten angetroffen werden.,

J, L. van Soest hal nenerdings viele Ar-
Schweizer
Hiigelgebict besehiricben, Einige davon sind
in den Ardennen gefunden worden und
simdd such in der sidistlichen Ecke Nieder-
erwarten, leh habe 27 Arien
é.ll'flllin:ll,'“._ |:|il' ;1|I|:']| ill |!|'|' Hq'l!l';'\l'iJ LT

dieser

wie

ten aus der Ebene und dem

sachsens zu

kommmen. Sie haben aber alle ein grosses
Verbreitungsgebict wnd sind deshally nichi
interessant,

s enhalt 93
denen #ine neanbesehreiben wird

Verzeichnis Arten, von

T. bacckiiforme Sannix, spanov.

Plzimd
longo-lanceolata, subobscure prasinescenti-
viridia, canescentin, parce araneosa, 4——3-
Lok,

a medioeriter alta. Folia erecta, ob-

Loli laterales in foliis exterioribus

approximali — distantes, deltoides — suh-
hamati, integri; in folits intermediis et in-
terioribns  distantes, anguste (riangulares
— subhamati, patentes — leviter reversi,
inlegri, aculi. Lobus terminalis nune me-
a4

4949

Albbs. 1. Turaracum baeckifferme sp. nov,
Haolaoly pus.

diocris ol hastato- vel sagitlato-triangula-

ris, nune brevis et fere rhomboideus, inte-
ger  inlerdum  leviter
foliis inlerioribus longier, magnus et ob

incisus, aculus, in

longo-lanceolatus, hastatons, margimbus =
convexulis, incisis. Inferlobia ad 2 cm
longa et ¢, 4 mm lata, dentibus tenuibuos
aculis lacinulatisque praedila, plceomacn-
latn., Petioli angusli acque ac in inferiore
parte nervi  mediand  loeide
violacei.

[ pre-

Scapi Toliis superantes, basi violaeei ce-
Llerum virescenli-siraminei, parce araneosi.

Invelduerum latum, ad 20 mm longum,
obscare virtde, basi truncatum. Squamae
exteriores palentfes, ¢, 2 mm latae, 10—12
mm longae, lineares, apicibus * longe fili-
formes, superne canescenli-virides vel *
violaseenles, conspicae albidomarginaine;
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interiores lincares, ¢, 2 mm latae, apicibus
altroviolacens.

Calathinm sat obzeure Iutewm, densum.
Ligulae marginales planae, subtus stria
cane-violaeea nolatae; intericres apicibus
non raro purpurascentes. Antherae pollini-
ferse. Stigmata virescentia.

Acheninm  fusco-straminenm, 3.2—3.8
mm longum (pyr. incl. ), superne sal brevi-
bus spinulis instroctium ecterum laevunm,

in pyramidem
longam abiens

subevlindricam 0.5 mm

TYPUS: Dewtschland: Waolfenbiittel, Weg-
rand in Bouchenwald bei Newer Weg, 13.5.
1970, C. L. SAHLIX (5].

Die Blitter diecser Art sind ganz gleich
denen der T, baeckii Bat, doch sind die
dusseren  Hiallschuppen von T, baeckii
forme viel schmaler als die des T'. baeekii.

ARTENVERZEICHNIS

Erythrosperma LiNDs. FIL.

T brachyglessem (DT DT,
Cuxhafen: Duhnen 125, 6.
der dstlichen Zufahrt 1.5, G,

Liinehurg an

T. brunneam v. SOEST
Lichow-Dannenberg: Hilzacker 155, 70,

T, facistophgtfium (DT D
Stade: Twiclenfleth am Deich 1150 69,

T. proximiferme v, SOEST

Gifhorn: Wesendorf 214, 51,
an dler Gstlichen Zufahret 1005, 64,
Neuenkirchen 10.5, 60,

Liineburg
Soltan:

T, proximum (1T.) 1T,
Awrich 2.5, 6%, — Durgdorf: Grosshurgwedel
Soltan: Nenenkirchen 1005, G,
; Walle 13,5, 71,

Einen Unlerschied zwischen T, procimi
forme wnd T, procimem gu maehen, Gl mic
schwer, da die Merkmale der beiden Arten
sich iberlappen. leh bezweifle dass T, preri-
miforme beibehalten werden Kann.

T. scanicum DT,
Celle: & km westlich von Eschede 1050 68,
— Burgdorl: Grossburgwedel 13,5, 71, Cux-
hafen: im sidlichen Teil des Hafens 125 #1.
Gifhorn an der sidlichen Awsfahel nach
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CARL INGEMAR SAHLIN

Celle 10.5. 69, Lingen: Bastplaiz 2 km dsl
lich von Lohne 4.5, 69 bei den kommunalen
Relrehen 4.5 640 Liichow-Tannenhbe rg:

Hitzacker 155, 70, Liineburg an der $Hst-
lichen Xufahrt 10050 G4, Saltan:  Newen-
kirchen 10.5, G, Stade; B km westlich

Stade im Richtung Elm 11.5. G5,

T tertilobum FLorsTR.
Limgemn: Hrhu]h.‘ilhrr[ 1.5 G, Velzen: Kiveh-
wevhie 1, G4,

Speetabilia DT,

T, britennicum DT,
Leer: 2 km nordlich von Folmhusen 3.5, 65,

Vulgaria L.

T, acufificdum M. P, CHR.

Grisch, Diepholz: Lembruch 5.5, 70. -
den: Norddeich am Deich 2.5, 6%,

Mor-

T acutifrons MARKL,
Stade an der westlichen Zufahrt 11,5, 659,

T, el UL AIRE

Cuxhafen: Duhnen 125 69, — Leer: 2 km
nirdlich von Folmbusen 3.5, 69, Meppen
an der sudradde 2 km nocdlich von Herzlake
3.5, 69, Norden: Tjiiche lwei Marienhafe
2.5. 9,

T, acthiops HaGL.
Liichow-Dannenberg: Hitzacker 13.5. 70,

T, elat i Lasne, viu,

Leer: 2 km ndedlich von Folmhusen 3.5, 60,
- Norden: Tjiuche bei Marienhafe 2.5, 69,

Tocmplum MarkL,

Hameln-Pyrmond: Sehiloss Arenshurg 2.5,
il Leer: 2 kme nirvdlich von Folmbusen
A B, — Oldenburg: Steinkimmen 3.5, 67, -
Schavumburg-Lippe: Steinhude am Meer 9.5, 68,

T, ancistretobum DT,
(Mdenburg: Steinkimmen 3.5 67,

T, afacium SanLIN & v. SOEST
Bremervirde: Walkmiithle 115, 69

Grisch, Diepholz: Barnstorf 4.5, 70: Lembruch
an der ndrdlichen Zafahel wod aoe Diigomer
See 54, 70; Hider am Ditmmer See 5.5, 70, -
Gifhorn an der siidlichen Ausfahrt nach Celle
105, 6% — Lingen: Talge-Wilsten bei Beeslen
4.5, 69; Raslplatz 2 km ostlich von Lohne 4.5,
69; Lohne 4.5. 68, — Meppen: an der Siid-
radde 2 km norvdlich von Herzglake 3.5, 649, -
Botenburg: Wallensen 2.5, 69,




LZUR TARAXKACUM-FLOKA NIEDERSACHSENS

I afropirens 1T,
Lingen: Schepsdorfl 4.5 64,

T awrosulem LINDR, FIL,
Aurich an einem Sirassenrand 2.5, G4, -

Lingen: Talge-Wilsten 4.5, 69, — Oldenburg:
Steinkimmen 3.5, 67,
T, haeekiiforme SAHLIN

Gotlingen: Eddigehansen 125, 70, — Wal-

fenbiittel, Xeuer Weg 13.5. 70

T. J:ur”.e:lrll.l'r'f 1o,
Lichow-Dannenberg: Hilzacker 13.5. 70.

T, eacteatam DT,
Cuxhalen: ahmen 11,5, 61,

T, brevifloram D
|.|-:'|'. am Bahnhof 3.5 67.

T, codoschistann 1.
Cuxhafen, Duhpen 1105, 60,

T, cowdatelim 1T,
Grlsch. Diephaolz: Barnstor! 4.5, 70,

T. cordatum PALMGR.

Burgdaorf: Grosshurgwedel 1350 710 — Giit-
Lings Eddigehausen 12,5, 70, — Oldenburg:
Sleinkimmen 5.5, 67, — Rolenburg: Walfen-
sen 1150 68, — Uelzen: Kirchweyhe 100G Gf.

- Verden: Walle 13.5, 71.

T corgnodes HaGL.
Sehaumburg-Lippe:  Steinhude  am - Meer

0.5, B9,

Foerispifolinm LINDE, FIL.
Leer: 2 ki ndrdlich von Folmbusen 3.5, 69,
Verden: Walle 135, 71,
T croceifloram DT,
Lingen: Basiplalz 2 km dstlich von Lohne
§.0. 6. Uelzen: Kirchweyhe 1005, 6%,
Walfenbiittel: Nevuer Weg 13.5. 70,

T, eyanele pis 1T,

Bremerviirde: Walkmiihle 11.5. 60, R
tenburg: Waflensen 11,5, 659,

T. dilaceratum M, PP, Can,
Leer: 2 km ndrdlich von Folmhasen 3.5 649,

T deplidentifrons D,
Aschendorf-Hilmmling: Lathen 3.5, 64 Rhe-

e shriicke 3.5, 89, — Bremervirde: Walk-
mihle 115 60 - Mrpl!ll'l'l: an der Stdeadde
2 km ndrdlich von Herzlake 3.5, 6% — Koten-

burg: Walfensen 11.5. 69, — Stade: & km
westlich von Siade in Hirhluu;{ Elm 11.5 G9,

a1

T ekmonii T,

Bremervirde: Walkmuhle 11,50 6%, Leer:
2 km nordlich von Folmhusen 3.5, 69,
Lingen: Schepsdor? 4.5, 64%; Talge-Wilsten 4.5,
. — Cldenburg: Steinkimmen 3.5, 68, —
Schauwmburg-Lippe: Stembude am Meer 9.5,
69, — Stade: 8 km westlich von Stade in Rich-
tung Elm 1.5, 68; an der wesilichen Zufahrt
11564,

T, eurgplotrem HaGl.,

Stade: 8 kim wesllich von Stade in Richiung
FElm 11.5. Gt

T expaliidunm DT,
Oldenburg: Steinkimmen 3.5, G

T faleiferum MARkL.
Grisch. Diepholz: Barnstorf 4.5 70; Lehm-
bruch, hei Diimmer See 5.5, 70,

T, fascialam T,
":I‘;llil!gl'l'l! I':I:]i]i;:l'l'lllllhl‘l'l 12.5. 70,

T githernm MNARKL.
Waolfenbilttel, Neuer Weg 13.5. 70,

I glossocentrum D,
Uelzen: ]{i:l"'l:'l'l“‘i":\'llll" 10.5. G4,

I'. haematicum HAGL.
Sorden: Norddeich am Meer 2.5, 68,

I hemaliforme 1T,

Aurich, am Slrassenrand im der Stadt 2.5,
64, Aschendorf-Hitmmling: Hheder-Fms-
briwcke 3.5, 6. Cuoxhafen: Duhoen 125, 60,

Grlfsch. Diepholz: Barnstorf £.50 7.
Lieer: 2 ki nidredlich von Folmhusen 3.5, 70,

- Lingen: Talge-Wilsten 4.5, 69, Liiehow-
Dannenberg: Hitzacker 135 70, — Norden:
Norddeich 2.5, 69 — Hotenburg: Waffensen
25 und 11.5. 69 — Verden: Walle 13.5. 71.

T, hameatum RAUNK.

Bremerviorde: Walkmitilale 11,5, 6%, Ca=llie:
Altencelle 1005, 69, — Goéttingen: Eddigehausen
i2.5. 70. Leer: 2 km nérdlich von Folm-

Schaumburg-Lippe: Stein-
.‘inlluu.‘ Rrinaiilal

hmsen 3.5, 69
hude am Meer 9.5, 69, -
i Bispingen 2.5. 71.

T, hemiengelom Han,

Oldenburg: Steinkimmen 3.5, 67, Stade:
# km westlich von Stade in Richtung Elm
11.5. 69.

. huelphersicnum D,

Sehaumburg-Lippe:
0.5, 64,

Steinbide  am Meer
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T. ingens PALMGR.

Leer: 2 km
A5, 6a,

nirdlich  von  Folmhuosen

T, fnsuetum M, P, Cun,
Burgdorf: Grossburgwede]l 135, 71.

T. kernionmm H., v. 5. & £,

Gfsch, Diepholz: Barnstorf 4.5, 70, Sol-
tau: Brunautal bei Bispingen 2.5, V1.

T, laciniosifrons WiissT.

Leer, am Bahnhof 3.5. 67. -
dorf 4.5, 64

Lingen: Seheps.

T. leciniosem D,
Cunxhalen: Dahnen 155, 649,

T degerkranzii Hacr,
Uelzen: Kirchwevihe 1005, G5,

T, lamprophytium . P, CHE.
T.i.::gun; .‘{g‘]w]:m!uﬂ' |5, 60: Tu]h'vl- Wilsten
4.5 B

T, laticordofnm MAarkL,
Gitlingen: Eddigehausen 125, 70,

T, .i'r’pl'rhrh.lrr MARKI.,
Liichov-Dannenberg: Hiteacker 15.5, 70,

I Aeueapodinm HAGL.
Norden: Norddeich am Meer 2.5, 64,

' lingeeafoem 1,
Celle: Allencelle 1005, Gk

T, longifrons HaGr.

Liichow-Damnnenberg: Hitzacker 135, 70
Raotenburg: WalTensen 2050 G,
T leeidum D,

Sehawmlwrg-Lippe:
5. B

Sleinhmde  am  Meer

T, marklundic PALMGRE,

Bremervirde: Walkmiilile 11.5, 64, Giif-
horn: siidliche Ausfahri nach Celle 1005, 69,
Leer, am Deich 4.5, 67, Lingen: Lohne
4.5. B9,

T, meedamd oddes T,

Leer: 2 km
3.5 70,

nérdlich  von  Folmhusen

T mimalum Dt

Liichow-Dannenberg: Hitzacker 13.5. 740
Stade; Twiclenfleth, am Deich 11.5. 685,

Baot. Kotiser, vol, 124, 1971
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T abliguilobpm DT
Cuxhalen: Duhnen 125, 649

T, eblongetem 1vr, (T perhamatium D1

Lingen: Lohne 4.5 6 Talge-Wilsten 4.5,
i, Waolfenhbiittel, Nemer “'L';: 13.5. 70,

T. rrhl’u.ﬁllﬁ‘rn:lx Markr.

Ha I||.1~i|'|-|:'frl‘l'|ullll: Sehloss
Tl.

Arensburg 2.5,

T ostenfeldii Rauss.

Burgdorf: Grosshurgwedel 135, 71, Colle:
Allencells 1005, G5, Lingen: Schepsdord 4.5,
689. — Luchow-Dannenberg: Hitzacker 13.5.
0. Slade: 8 km siidwestlich von Stade in
Riehtumg Flm 115, G4,

Pororvacum ostenfeldii RAUNE. ist von Pol-
lemmangel und hellen Bliten gekennzeichnet,
IMie Art ist spidhter von DanlsTEDT als kol
lektiv aufgelasst worden als er die ganze
Sektion  Septentrionalin 10T, mit dem wr
I.'|||'i,'||1g|i1'||:'ll e rl.':.l'q'rrfl'Mr-a' :|-.|.|>.|||:|1r||4,-||f|"|||l'1|,'
Aus diesem Komplex sind spdiler sechs gul goe-
trennte Formen ausgeschieden, na., T, dupli-
dens Lisnr, rFie, und T rr.':h'rrllfr'ﬂ':.fu' ETRFERT
IPAHLSTEDT. Diese letzlere Form wurde nie
mehr aufgelunden, DDie Beschreibung von T
extenfelddi ist gang unvollstindig, doch kin-
nen in D¥inemark nur zwei Arien in Frage
komumen: 7. daplidens Lixon, Fin, und 1
fnceratum  (BrExN) Bress, Dbe Blaitakbil-
dungen von Bavskiaen gehiren nicht zo der
letzteren Art, sondern zo der Form, die Dani.-
STEDLRT ,'||sn. T :f]]f.u’qur'nx I‘H‘T.I.'id'l‘"ll"' Fiir mwich
steht es fest, duass T, ostenfeldii Bavsg, und
T, duplidens Lixpe, FiL. identisch sind. Der
dltere Name sollle erhalten bleiben.

T. pallescens D,
Hameln-Pyrmont:  Schloss

Lrenshu g 2 5.

T purtlictipes M AaRKL.

|‘i|_|r|,:|:!||-:|'l': Grossburgwedel 135, 71, Hu-
meln-Pyrowont: Schloss Arensburg 2.5, 71,

7. pannucigm DT,
Giflwern: an
Colle 105 65
H:-prmlurf 1.5, G,

der stdlichen Ausfahri nae
Lingen: Lohne 4.5, G

T _.r.lrrnrlrrfr:"'lfe.lrnh' .
(HNdenburg: Steinkimmen 3.5 67,

T. pectinaliforme L1NnDn. FIL.

Cuxhafen: Duhnen 125, G4,
Walfensen 11.5. G4,

— Rolenlwurg:



LUR

. piceatum DT
Wolfenbiittel, Neuer Weg 135, 70, (idil -
tingen, Eddigehawsen 125, 70,

I podye hirouwm ERAL

Leer, am Bahnhof 3.5, 67,
dedeh 2.5, 6.

Narden: Nori-

T qu.f”ulfnu I,

Aurich, Strassenrand in der Stadl 2.5, 69
Caelle: Altencelle 1005, G, Cuxhafen: uh-
nen 125, 60, Leer, am Bahnhof 3.5, 67

4 km mardlich von Folmbuosen 3.5, 649,
Lingem: Lohne 4.5 69, Norden: Nonddeich
2.5, 69 fiche 2.5, G, Hodenburg: Wallen-

sen 2.5, und 11.5. G,

T, privam DT,
Norden: Norddeich 2.5 64,
I pulehrifolivm Marki..

Hameln-Pyrmont:  Sehloss
7l.

Arcnshurg 3.5

I prpervelabreemme 1.
Norden: Tjiche 2.5 64
T. retroflernm laxns. FiL.

Leer: 2 km nardlich van Folmbusen 3.5, 69,
Verden: Walle 135, 71

T sagittipotens DT, & OHLSER

Burgdorl:
am Bahnhof 3.5, 67,
am Dejch 2.5, 649,
11.5. .

Grossburgwedel 135, 71, Lewr,
Narden: Norddeicl,
Hatenburg: Walfensen

I, seotiriforme DT
Grfsch, Diepholz: Lehmbruch,
See D, 70

aunn Ij'i‘ll“ misr

1. scotirnm 1T,
Girfsch. |:IiL'|r|I1llJ.: Harnstor? 1.5, 7.

T, sinwalom D,

(Hdenburg: Steinkimmen 3.5, 6G7.
Walfensen 11.5. G0,

Hodenburg:

T, speciosifloram M. P Cun.

Hameln-Pyrmonk:  Schloss
7l.

Arensburg 2.5,

T. stereodes Exs.

Aurich, Strassenrand in der Sl 2.5, G35,

T, sathamelem M. P, CHR.

Aschendorf-Hammling:
A5, 4.

Riweder-Emshricks

TARAXACUM-FLORA NIEDERSACHSENS

IR

T, sullaeticedor 1hr.

Leer: 2 km nordlich von Folmbuesen 3.5, 60,

T snbamneronafam 107
Lovirr, o Dheich 4.5, 67,

T.osulpreticole Hacr,

!'Iil::h*n]rurg' Sleinkimmen 4.5, 67,
Lohne .5, 6.

].ill“i'tl:

T subarvdnfotum DT

Sehuuwm burg-Lippe:
0.5, 69,

Sleinhude am Meer

T, tenebricans (DT DT.
Norden: Tjiche 2.5 G5,

T trilodbetum PALMGR.

Aschendorf-Hitmmling: Lathen 3.5, 69 Bhe-
der-Emshriicke 3.5, 64, Bremervarde: Walk
mihle 1.5, 6t Leer, am Bahnhof 3.5 67

|.i!!,'.:t'r1: H:Ih!lilill:ﬂ D ki dstlich von Lahne
4.5, 6%; Schepsdort £.5. 64, Norden: Nord-
dieich, am  Deich und an der sidlichen £u-
fahrt 2.5, 64, Stade: 8 km westlich
Stade in Richitung FElm 115, 69,

i

. trigomem M. P Clg.

Bremervirde: Wl kamii ||.|l,'
sehaumburg-Lippe: Steinhude am
[

11.5. &9,
Meer 9.6

. tumentilobam Marki.
Colle: Allencelle 1005, 60,
4.5, B4, Totentmirg:

Lingen: Lohne
Walfensen 1015, 64
T, pastisechum MARKL

Leer: 2 km nardlich von Folmbhuosen 3.5, 69,

Norden: Morddeich, am Deich 2.5, GO
T, wialeceipetioltum Rann.,

Gatllingen: Eddigehausen 1345, 7,
T, ranthostigma Laxne, v,
Eddigehausen 125 70, Leer,

Liiehow-Dannenberg:
Wolfenbiittel, Newer

Gotlingen:
am Deich 4.5, 67,
Hitr.ll ker 185, 70,
W e 7 13.5. 70,

e korrekle Bestimmung der Taraeacim-
Arfen ist ein grosses Problem. Wenn  die
Fehler weniger als 1—53 %o sein sollen, muss
das Malerial ¢in. oder zweimal von ‘;||1 vzialis-
ten: revidier! werden, Ielh habe den grossen
Yorteil gehabt, mit den Herren B, Bick (Hel-
sinkil, C.-F. LusvpEvaLl (Stockholm), 5 NoOl-
nENSTAM (Rinninge). H. OLrcaann (Filskov),
H. SALTi® (Somero) und 1. L. vay Sopst (Den
Haag) in dieser Angelegenkeit ruasammen-
arbeiten. Teh nehme  die {:-I']I‘-Hl'"lll'i! wahr,
diesen meinen guten Freunden meinen here
lichslen Dank anszusprechen.
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Clonal Variation in Populations of Anemone nemorosa L.

By Roland ven Bothmer, Lennart Engstrand. Mats Gustafsson,
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ABSTRACT

BorusmER. H. vox & al. 1971 Clonal variation in populations of Anemone nemorosa L.

Bol. Notizer 120: 35— 5109,

H) stems from each of 38 clopes Trom allegether 1L localilics were studisd. From
each eclone were investigated 10 numerical characters, 2 form characters, pollen
fertilily, and area and density of the clope, The clones are moderately large in this
malerial and the populations merge into extensive populabion clusters. A wide varia-
tili]l Wils ill..l“.]HI Ili't'ﬁl".'ll. I]II" 1'|.iI|II'.'\ Iif I'iII.'I'I ]Hi'i!lil;\'. h“l iI]Z‘-H i E!ij’jll"l'l'l'll.'ll' i]l. “-'iil.lil
of variation between localities, A disruplive varintion was found between ceologically
different parts of the same population cluster. Reduoeed Fertility was found in a large
proportion of the clopes, and ils consequences in relation o vegetalive propagation
are discossed. Only the chromosome number 2n

and evelulionar
changing habitals are discussed,

INTRODUCTION

This paper is a preliminary report on
the effects of vegelative propagation on
variation patterns and cvolutienary possi-
bilities. The material studied was Anemone
mermiroxa i sounthernmost Sweden, This
species forms local clores of lmited exten:
sion bt with large numbers of clones in
each locality, This implics the fregue

nk oe-

currenee of reproduction by means of seeds.
Thus the resolts will e applicable to other
malerials where hoth vegetative propaga-
tion anmd sexual reprodoction ocewr, Our
information on the
amount of morphological variation within
and between clones, populations and bio-
topes, We also atiempied to study the Der-
filitv of the clones and ils relation to the
area ecovered and o (he degree of variation
in morphology. A future conleol of the
spreading or decline of the clones is also
planned.

aiim was to collect

A0 was Toumd. The speeisl features

ry possibilities of a sexual elonal material in stable and in slowly

Anemone  pemoresa usnally  oceurs in
maore or less confluent patches over areas
often extending up o several square kilo-
meters. In most places the actnal breeding
population comprised a large number of
clones, bat pollination will e predomi-
nantly vicinistic {ef. Graxt 1971 p. 16),
The species has o wide ceological toler-
anee, amd consequently variation patlerns
under different environmental
could also e studied.

comdilions

METHOINS

Eleven localities were selected as to ore-
present  different  ecological  conditions,
Thev are all situated in the Swedish pro-
vinee of Skime, within a distance of 83 km
hetween the extremes. Eeological condi-
lions vary from very rich woods on cal-
carcous sl loo b
on silicious soil.

b= and poer meadows

Hat, Notizer, vol. 124 1971



a6

In each locality we tried to idenlify a
suttalde numbe
el

W clomes inas small and

callv uniform an area as possibile.
Cmnly clones that conld be clearly recog-
nmizged and circumscrilbved were taken into
consideration: the number studicd in each
loealily MNome
of the localifies represent an isolated pop-
ulation, but all form parts of large, irreg-
ular population clusters typical of the
species,

The localities are listed below., A map
was made for each locality, giving the
exact position and size of the clones, The
ared

varied rom two o seven.

wovered by ench clone was noted, amd
the density of flowering and sterile shoots
was delermined within an arvea of 0004 m®
Cuantitative characters were measured in
the field. Twenty flowering stems  from

ecach clone were measured, having heen
selected as evenly as possible over the
clome area. The specimens were then dried
for reference amd Turther study and will
be deposited in the Lund Botanical Mu-
seum LIV, Means, standard deviations,
correlations, ete., were caleulated by the
computer at the Institute of Mathematical
Statisties, University of Lund, with Lind
assistance of Me. H. ANDERSSON.

LIST OF LOCALITIES

I. Dalby hage, the castern part. Meadow-
FTorest with [Mmus, Faguz and Corpinas.
[:ll"llhl' [ii'll! III:\'I"I' III I'H"IF\.

II. Dalby hage, the western part. Meadow-
Forest with Dlmus, Fagus and {Jnerens.
Demse field layer of herls,

L. Dalby: Dalby Norreskog, (ld, grazed
meadow wilth dense field layer domi
naled by grasses,

IV, 5 Sandby: Linnebhjr, Oak woodland.
Dense field laver deminated by grasses.

Vo o5 sandby: Linnehj@ir, Meadow -Torest
with dominating oak and hazels. Ha-
ther dense field laver of herbs,

VIL Hillestad: Knivsds, Grazed healh, Dense
ficld laver of grasses, rushes, sedges
anil heather.

VIL 5. Sandby: Linnebjir. Heath-Torest
dominated by Fagus, Sparse feld layver
ol herls.

ROLAND VON BOTHMER ET Al.

VI, Horby: 5 km NE of Hirby. Poor mea

dow with scattercd trees and shrubs

v Tieled |:1:|.'|,-|' dominated ]r_v.' Frasses.

IN. Linderid: 3 km NE of Linderid, Alder-
swamp. Ralher dense field laver domi-
naled by herbs,

X Hijirsis: Bosagiardarna. Poor meadow
wilh seallered hirches, Dense Tield !II:\L'I'
dominated by grasses,

X1, Hjsrsdis: Hylta, Fiirehods. Poor mea-
dow, Tormerly cullivated, with
tered trees. Dense Deld layver domimsbed
bew grasses.

sral

THE CHARACTERS STUDIED

In the following discussion the numbers
given within brackets afler a character are
the character numbers used in kables and
diagrams. The variation ranges indicated
refer to mean values for clones, not to
single Nowering stems.

The stem height (1) was measured From
the rhizome up to the leal whorl. The
measurements are somewhat inexact as all
stems were not hroken equally close to the
rhizome and some were curved. But the
characler is such a typical feature of many
clones, that we considered il had o be in-
cluded. The variation range is greal, from
B4 1o 163 .

The pedicel length (2), From leal whorl
to flower, is not folly correlated with the
stenn height, and muost thus be measured
separately, Mean values vary from 23 Lo
74 mm (Fig. a).

The leaves are three in number, ar-
ranged inoa whorl, and always ternate with
approsimately cqual leaflets, The Tength ol
the petiole (2] varies from 9 o 18 mm (Fig.
7E), the length of the middle Teaf lobe
(45 from 22 to 47 mm (Fig. 7 I}, and the
readith (&) from 9 to 24 The leaf
margin varies from almosi enfive to deeply
serrate. as parctly illusteated by the number
of teeth on the middle leaf lobe (6], vary-
img from 6 to 20 (cf. Fig. 7 A).

The shape of the leafl lobes is very vari-
able, the wvariability being of aboul the
same magnitude in most localities. YVaria-

.

|"i;.’. 1. Variabiomn in The \||'.|]|4,' ol middle leal lobes, Varialion within the elones IX: 0. VII: 4
and etween clones in the localities 1V, XL and L Hall natural siee

feot. Notlser, vol. 124, 1071
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CLOXAL VARIATION IN ANEMONE NEMOROSA

® @

tion in this character is illustrated in Fig. 1.
It is often one of the best marker brails Lo
identify clones.

The leal colour is apparently to some
extent modiflied by the environment, being
generally darker in open habitats than in
shadow, There are many clones charac-
leviged by more or less inlense anlhocyanic
or grevish colour of the leaves, In a few
cases variegaled leaves have also heen oh-
servied.

The number amd shape of the floral
prarts show great variation. Some of these
characters are also easily modified,

The number of petals (7) is usually six
(Fig, 7 ), arranged in two more or less dis-
linet whorls of hree, There 1s often a slight
difference between the petals of the lower
and upper whorl; all studies of petals have
heen confined to the lower ones. Reduoc-
lions in number are rare, but extea petals
are often found, their Mrequeney varving in
different clones. The highest mean noted
in our material is 9.6, The extra petals are
procluced in o maore or less definile spiral
arcangement above the first six, and oflten
the whorl arrangement of the latler hreaks
down when there are several extra ones,

The length of the petals (8] varies [rom
TG to 2008 mm, their breadth (9) from 5.3
to 124 mum. The shape of the petals is illu-
strated in Fig, 2.

The petals arve wsoally white, though
aften with a greenish or reddish hasal spaol
or fainl striation. Pale purplish, or less
aflen reddish to |:lijl}-: petals arve found in
somne clones in most populations. In elone
[:1 the colour was even bluish violet.

The number of earpels (10 varies Trom
T 1032 in clone means (Fig, 7 ). but there
is also a large variation helween flowers of
the same clone,

Tl i5 differently  devel-
oped in different elones. It varies more or

indhmmentum

less independently on the different parts,

IR

Iig., 4. Correlation lbelween charpclers, lines
indicating correlation coellicicnts (v higher
than 0.5, Legend to characier numbers on

e MG e 40,

such as leaves and pedicels. Thuas many
clones may be recognized by the specific
combinations of haiviness.

DIFFICULTIES AND SOURCES
OF ERROR

It is often impossible o define and map
all the clones in a given area. This 1s due
o the similarity of cerlain clones and 1o
their tendency to mix vegetatively, These

difficulties are most nobiceable in densely
the clones are

populated loealities, wi
in direct contact and new individoals may
I established urll_r wilhin already |'5\.i\|ill'r:

clomes, In such localities il was necessary
o define each clone measured by means of
some marker traits, As marker traits it was
often possible to use pelal colour, colour
and shape of leaflels, hairi size
relations. We consider it unlikely that the
clones we were abde 1o dentify deviated
from the normal with respect o other
characlers.

wss and

Fig, 2. Varintion in the shape of petals. YVariation wilthin the clones 101, IV 1 and between
clones in some localitics, Approx. hall natural size.

Bot. Notiser, val. 124, 1971
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CLONAL VARIATION IN ANEMONE NEMOROSA all

SERANY Fhorpd pp by
FLI-H-“' FrEFal popEn

T
f
4
1

Fig. 4. Varintion in some characters within
clones of the localities 11, VII and X1, A
Number of pelals, B: Number of teeth on
the middle leaf lobe. : Number of ca |'||1-|.-\.

— I}: Length of middle leaf lobe, E: Length
off pelioles, Every histogram represents 20
SpreCimens.

In some very dense populations in rich
meadow-forests only a few eclones couald
b nsed which limmits the value of the dats
from these localities, They must, however,
b included =0 that the morphological
variation in the aren will be Tully repre
senfed, ]l'| maore Gaén localities the clomes
often form dislinct patches and ean easily
e iclentified.

One souree of error lies in the possibility
of two or more seeds germinoling and
establishing elones on the same spot. 1f
they are also sibling plants, as might
easily be the case, they might give rise to
clones so similar that they will appear as
a single clone, Clone IV:4 might be an
example of this, as it shows abnormal
variation in leaflet form, but is otherwise
ralher homogencous. The same situation
might, however, also be cansed by somalic
nautation,

CORRELATIONS BETWEEN
CHARACTERS

The degree of correlation for each com-
bination of fwo characters in all the mate
rial was l‘:ili'lll:ilml. The resull is shown in
FFig. 3 where correlation coefficients greater
thim L3 are illustrated by lines. Obviously,

one group of size characters are loosely
correlald amd partly represent an expres-
sion of general vigour, It must be stressed,
however, that the correlation is not equaily
strong - all in all localilies,
For example, in localily no. I there is
great variation in leaflel length between
the clones, amd this is notl correlated 1o
the other size characters, We interpret the
resull
separale genelic control of each of the
characters, but that there are also some
pleintropic factors affecting several char-
acters II]I'irlIHlI conlrol of the aoverall size
of the plant. Modification, acling in @
similar manner on different size charac-
ters, may also contribute to give higher
correlation values between them.,

clones and

as showing that there is probably

i, Notiser, val, 124, 1971
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VARIATION WITHIN CLONES

There is o eertain amonnt of varialion
between the individual stems of each clone
in every character. This variation is al-
ways of minor importance compared with
the tlotal variation in the localitv. It is
always possible o refer every ramele (o
a cerlain clone by the use of one or a few
numerical characters. The existing intra-
clonal variation stresses the necessity of
mensuring o sufficient number of  indi-
viduals from each clone and not only se-
leeted represenlatives.

The greatest intraclonal variability was

found in stem length, in the number of
carpels and in the length and breadth of
petals. The most constant characlers were
the forme of leal lobes amd petals and the
numhber of petals, buit the length
breadth of the leaf lobes also showed little
intraclonal variation (Figs. 1, 4. and 7 D).

The intraclenal varialion must be inler-
preted as a vesult of modification by local

anel

ecological factors, The stem length, for in-
stamee, is ensily modified by the presence
of taller grass in part of the clone area.
Nutrition may alse be different within the
distanees of
coversd by the elone. In the further course
of the investigation the ability Tor modi-
Fieation will be controlled by eomparalive
cultivation and transplantations, On the
whole il may be staled that shape char-
acters are less casily modified than quanti-
tative characters.

metres or lenths of metres

VARIATION BETWEEN CILONES
AND LOCALITIES

Ome imporlant question is, whether the
variation belween loealities is grealer than
the variation between clones in each lo-
cality, There is no general trend that holds
for all characters.
mutiber of petals there is o much varia-
tion beltween the imdividual elones that it
obscures the differences between localities,
The same is usually true of shape of leaf-

As regards size and

Bot, Notiser, val. 124, 1971
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lets and petals. As regands other chare-
ters, only part of the total variation is
found in each locality, so that differences
belween  localities are grealer than  be-
tween clones. This variation is nol geo-
graphically determined within the area in-
vestigated. The general impression received
is that each of the localities has ils own
characteristic variation amplitude in one or
several characters (Figs. & amd 6). There is
a slight similarity between the vich locali-
ties nos. I, 11, 111, and IX on one hand and
the heath and poor meadow localilies nos.
IV, ¥I, VII. and X on the other, though
mainly in the coreelated size chara

(Fig, 6). When considering the predomi-
nant lack of similarity helween localities,
il must e Kept in mimnd that they were se-
lected Lo represent as diverse habitals as
prossible.

The facts mentioned indicate that the
amount of variation developed in a cerlain
locality is 1o a greal extent determined by
local  ceological particularly
clearcut case is represenled by the locali-
ties IV, ¥V, and VII, which belong to the
same population cluster with at least in-
direct possibilities for gene exchange. The
differences found must thus be considered
to he cansed by loeal selection, which acts
here as disruptive selection resulling in lo-
alisalion of cerlain gencs amd gene com-
hinations b different parts of the cluster.

factors, A

v this process the different populations
af the cluster become also morphologi-
cally dissimilar when adapting  to dif-
ferent ecological comditions. Anemone fe-
morosa is in fael dominant in plant com
munilics on very dilfferent types of soils
amd under very different moisture condi-
tions, This means that it would be of little
significance in any sociological siudy, and
the same wounld presumably apply to many
obher species with a similar genetic svsbem.

FERTILITY

The pollen fertility of all clones was

determined as the percentage of grains
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-+

carpels.

determina-
connted

starnable in eollon blue, The
tions were ased on 5000 grains
from different flowers in each clone. In
IPig, 8 leen inlo

Fertilily elosses swith o width of 5 5. There

the clones have soried

i« greal varialion in pollen fectility. In se-
veral localitios the majorily of the clones
have Fertility values as low as S0—80 %,
in |lli".||i|_'.' NI even as low oz 15 i "y
This must mean that ”n-:l.' conlain o rather
heavy “genetic lond” of fertility -reducing
genes and/or cviclogical disturbances. The
degree of seed setling has ool vet heen
sufficiently  investigaled, buat the results
availalle imdicate differences of about the
mee magnitude as for pollen fertilitv, A

19

few clomes are also characlerized by a low

number  of carpels, which will dee

R
their seed production efficieney.

The
ol her

A5

possibiility for clonal species aod

long-lived  perennials too tolerate o

NEAMOH O A

Total varmlion in some characters in the entive material studied (1060 specimens) .
Sumber ol tecth on the middle leaf lolse.
13 |.-u||:.5|i| ol middle lewl ke, I

B: XNumlwer of petals e Mumber of

|.-||:.;r|| al I Tl

.:.,r!'lll'til' lasiel™ has lrsem s pessed h.\.
14%alk. The
vegelative  propagation  ancd
rility  phenomena was also discussed Iy
GusTarssox (1847).T

heavy

STEREING relation  belween

various ste

i

e present resulls a
in agreement with theoretical ex pectations.

CYTOLAMY

Various chromosome numbers love been
reported foe Agemone pemoeesa in eaclicr
investigations, e.g. by Bilcner 1932 (2n
2512, BERxSTRONM 1946 (2n=29 37,
45, 46] and GUINOCHET 19353 (Zn=16). For
further FEDERODY | I .

Chromosome numbers have heen deler-
mined rom six clones only (11: 6, II1: 6,
VI:1, VII: 2, VII: 4 and V1I:6). They all
leive 2n=30, which is in agreement with

information see

ksl previous repors,

Bat. Notiser, vol, 124, 1971
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Fig. & Paollen fertility in all the ¢lones shudied
Further L'1]|||1|1:|.I:iu|| i the bexi,

Pretailed  studies of chromosome  numn-
bers and chromosome structure will be
carricd oul laler, with special attention to
the clones with low pollen fertility  (ct.
Fig. 8).

It has been observed that when asing Uhe
sipuash technigque the chromosomes oflen
break in the centromere. This may have
given rise to some of the earlier reports of
deviating numbers.

Bot. Notiser, vol, 124, 1971
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Table 1. Fertility relationships in sonve of he
populations and clones studied, Male repro-
ductive eapacily is defined as the product of
per cent stainable pollen and number of flow-
ering shoots per clone. Note that high pollen

fertility does mol mecessarily  indicate  high
l||:|1|~ h*pl‘n:!llr‘lit'u :';l]uwil_\'.

Pollen N urnlu‘_r of Male

Clonis mea, | Fertility tlowering reproduclive

] I
o shools per et
[l 1] - : capacily
e

vIil:l ..... i i} FRLEE
vil:2 ..... o 375 AR5
VI3 K 105 H.0Lh
Vil . ... il N0 12 M
vil:3 ..... R4 e 78005
vil:a ..... Y T0Hd 7 .MM
VI 1 ..., 67 1040 G770
vil:2 ..... o i 1,984
VI3 A ab Ml 4,779
VL4 ..., B Hh 2,70
VIS .. R I A0
 H i1 L5 2070
I Sy ey K 45 5.735
B G4 0 5,760
- L 42 F.276
al H 1.734
LE 47 ABIME
it 146G RAGE
i 1iis LR
T 150 10550
R2 0 g 1]
i Py 13,802
;. e KR wi 2 2331
b AR e S Kb 174 152897
b4 o R 20 Hi 1080
i 4] O R iy 12 3,360
X:d ...... 72 104 74532
Xl:4 ...... i 14 fh i
X:6 ...... 74 5% 1,745
14 b R 3 LWy 1620
A Edr R e, Rt 140 7.2

THE REPRODUCTIVE CAPACITY
OF THE CLONES

A clone may reproduce in three ways:
By means of vegetative propagalion, as
male parent by the production of funetion-
ale pollen, and as female parent by the
procduction of functionalde ovoles.

The capacity for vegetatlive propagation
may be measured as the increase in num-
her of shoots per length onit of the clone
margin each year. A study extending over
several vears will be necessary to ablain
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Table 2. Xumbers of slerile and flowering shools in 004 m? sample arcas, Nole large
varialicon in the valico of sterile o Nowering shoots,

|

Number | Number Hulic Number | Numlwr Ratin

Clome no. | of sterile | of flower- |sterile/Tlow- Clome ne. | of sterile |of flower- [sterile/ Tlow

shioninbs ing shools jering shools shoals  [ing \I|u||-1'g,i1~ri|u: sl s
B R b I 11.:% VII:8 .... k¥ 7 (H
T e h1) bl 12.5 Y4 ..... li & 0.8
R 2 A 17.3 LD Bertinines 29 15 1.5
HL: 2 iare 27 i a4 YIL:G .... 41 ] 6.2
11: 3 . LE] i 4.6 vil:1 .... 18 i 1.8
B eRepla il l B VIII: 2 .... il H [N 1]
[In:1 . il 5] 4.0 VI3 (... 20 14 1.0
LI . i) 15 1.4 vIII: 4 ... il R .5
Il & . 117 14 7.8 YIL: 6 .... o4l H .8
14 . fali A3 2 VIII: 6 .. .. 14 0 4.2
LI e, (] 1 i3] | b R il 0 15.8
1L 6 1 il 29 d.1 R a L5 (LK.}
1l: 7 bl 232 A IX:3 ..... 03 i (]
1 D S ikl 17 2.0 52 a 0.4
o B ] 24 +.1 52 7 T4
[v:a : i) 27 2.6 8 (1] LIN
Iv: 4 4 25 .0 kL 9 1.0
IV: & 1] | Lo 24 24 (W]
Iv: 6 X3 L] s 13 i4 LIR
L PR Tkl 18 i 1 11 i1
v:2 i 5] ] hi.l i i 1.0
L | iy 13 1.4 o0 15 1.3
g s 40 17 1.8 T 21 i |
VL3 .. "o ] .4 20 1k 1.4
L L1 14 14 28 17 1.6
LR al 12 1.4 4 L7 1.7
V16 S +1 1n 12 44 L)l 2.2
Vil 1 h ] 1.6 & 1 34
Win:2 ... ! L] 0 1 1% 1.1
sufficient datn on  this property. Some  production and the age of the clone, To

conelusions, however, concerning e core-
relation of vegetalive propagation oo low
podlen fertility, for example, may be driwn
from the proportions of large and small
clones displaving that property. As will he
Turther discussed  helow, the proportions
ol sterile and ferlile shoss produced will
also have a greal effect, and in this chor
acter large differences have
(Tahle 2).

The capacity for & clone to function as
il approximately  propor-
tiomnal to the mumber of funetionable pollen
grains produoced. This number will depencd
m the percentage of good pollen, but also
m the number of flowers produced. This
aller factor is a funetion of vegelative re-
=Ly

P Founel

paarent s

w hial

extent it may eompensale o low
percentages of Tunclioning  pollen in o
nalural population may be concloded from
the higures for clone area and flowering
shoot density. The localities VII—X1 were
selected for illustration in Table 1, where
the number of flowering shooels is given
together with pollen fertility, The produels
of percentage slainable pollen and nuniber
of flowers give rough estimales of the rela-
tivee amounts of functioning pollen grains
produoced by the different elones. The re-
sults show that low pollen Fertility may be
fully compensated hy o high vegetative
propagation, so that partly pollen sterile
clones may still have a high prodoction of
functioning pollen.

Bot, Notiser, vol. 124, 1971
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For inslanee in loeality X the highly fer-
file clone 6 has at present e lowest pro-
duction of functionable pollen of all the
clones investigated, Clone 1, on the ather
hamd, has a high capacity for male repro-
duction in spite of ils moch reduced fer-
tility, because of its exlension and high
proporiion of floewering stems.

What has been said above about pollen
production also applies to the production
of functionable ovules, though there are
no figures available for illustration. The
number of offspring produced by a given
clone compared with the fotal number of
offspring of a population will to o great
extent be determined by ils competitive
capacity and its capacily for vegelative
propagadion under the prevailing eondi-
tions. (Hher properties, even fertility, may
b of minor importance in this respect.
This also means that there is no par-
ticularly strong selection favouring  full
fectility. Only il combined with a high
capacity for vegelative propagation will if
lead to a higher number of offspring oy
sexuil reproduction. On the other  hoond,
selection will favour prolific flowering and

a high capacity for vegelalive propagation.
This means that the genelic svslem favour-
ing clonal propagation will tend to e con-
served  drrespective of other evolutionary
changes, Our data indicote thalt o wide
range of morphological varialion s re-
tained in such a svstem, especially when
combined with o population structure such
as that of Anemene nemorosa. This will be
favourable for the species especiallv with
regards  to response  to o environmental
changes and invasion inte other habitals
at the margins of the esiablished popula-
lions

The mumber of flowering shoots varies
tendentiously between different localities.
In the rich localities 1, 11 and IX there is
a low number of flowers, from 3 to 7, per
004 mE In the poor loealities VI, X, and
XI the number varies from & to 33 (cf.
Tahle 2},

In order to eliminate the density factor

in o clone the relalion between non-flow-

Bot. Notisar, vol. 124, 1971
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ering and flowering shools was caleulabed.
In this ratio there are greal differences he-
Iween cerlain localities, while
indermediale or show o greater vari
the clones. Generally  the
localities have high valoes compared witl
the poor ones, In the localities T and TE this
raliee varies belween 4.6 and 173, in X
and X1 helween (01 and 3.4,

This factor varies so strongly and ten-
dentiously that it is supposed o e ander
genetic control, It is an important factor
when discussing the relationship Detween
vegelalive and sexual reproduction. A low
value of the ratio between mnon-Flowering
anil flowering shoots indicates a compari-
tively high capacity for sexual reproduc-
tion. This should be a greal advantage

others are

10

b bween rich

when invading new habilals or increasing
in frequency on old localities. In fact this
is the case in the localities X and X1,

THE LOCAL EVOLUTIONARY
PATTERN

The clonal malerial, as lesled by lhe
present analysis, shows an unusually Torge
mmonnd ol varialion. Al a given time ol
place, the individuals best acapted to the
environment  form i
dominate the pieture of variation, [f condi-
tions vemain unehanged for long periods
of time, they will alse dominate the sexual
ws o well as vegetative reproduction  and
slowly  outnumber the other tvpes. oo

extensive  clones

stable enviromment one might thus expect
more restricted local varbation, although
the process of relalive homaevgolization
will all the time counteracted by cross-
ings with individy
of the population eluster inhabiting more
or less dissimiilar halitats.

I3ue te the great varialion. individuals

als in neighbouring parts

with new ecombinations of Lrails will con-
tinuonsly he presented for selection. [T the
environment changes, some of them will
prove Lo be betler adapted. Thos the nvor-
phological  properties of  the  population

can be rapidly changed. The possihility of
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rapid vegetalive propagation ol suitable
hiotypes gives the elonal material a betber
chance in this situation, It has this ad-
im common wilh apoemicts and
sell-fertilizers, butl at the same time it has
retained  the  recombination  ability (el
STERRING 1950, MAaTneER 1966, GraxT 1971 ).
By sexual reproduction it gives rise to o
large number of different variants, but Ive-
canse of  envireonmental  sclection only
some of them will develop elones i each
localitv. The magnitude of the “variational
reserve” will only be possible to estinmnle
from controlled cultivation with seeds col-
lected in the natural populations.

vanlbage

The above remarks on the changing en-
vironment also apply e invasion by seed
dispersal into a more or less different
neighbwruring biotope, This will be attacked
by a continuous supply of secds, some of
which will prove suitable For establishing
clones in the new habital. Anemone ne-
morasa occurs  from l.".11'|'“|'|'|il' meadow-
forests with a rich heckb flora o poor heath
communities. 11 also occurs in damp alder

al19

swamps as well as on dry esker slopes.
Much of this variation in ccological adapia-
tion is aften foumd in o limibed area amd
even within the same population eluster.
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Forr, Bonustayv; Algenkunde, 2nd
edition,
scher Verlag, Jena 1971, 5]

figures amd 1 frondispiece. M. 58

Gustav -
[apr.. Skt

completely revised

The first edition of Forr's Algenkunde
appeared in Ceechisle in 1956, 1t was Lrans-
lated into German in 19589, Sinee then Forr
has revised the text twice, first in a Crech
edition in 1966 and then before publishing
the second edition in German.

The lavoul of the new edilien is as good
as the old one. Though the number of pic-
{mostly
from 258 1o 303, the drowings and photo-
graphs are on the whole well chosen and
well madde. Exceptions are Cyrus' draw-
ings of digtoms amd some of Trovcovi's
drawings of the Bhodophyta, for example
Hhedgmenic pod meato one p, 248 amd fhodao
medie sarlvfusee on po 252,

In the very interesting first chapler " Die
Algen  im  natiiclichen  Pflangensystem”,
Professor Fo1T includes a
different wavs of delining the species. In
the new edition o change can be noted in
the author's opinion of the definition pro-

tures drawings) has  increased

disenissi il

posed by LysExko in 1930, This has now
Dvsem completely onmitbed.

The nomenclalure used is in mosl coses
up to date, but a few exceplions can be
mentioned,  ForTr Nemalionales  in-
stead of Nemaliales (CnrisTexsses 1967,
Rhoedomela sobfusen instead of Bh. conjer-
roides (S1Lva), In the gross systematics
there are some differences between e
two cditions. In the first edition Forr uses
the division Chrysophyis, including Chry-
sophyeene, Bacillariophyeeae and Xantho-
phyveeae, In the second edition, however,
he uses the old taxon Chromophyta estab-
lished by Lasmovmous in 1813 Lo this divi-
sion he ineludes five classes: Chrysophy -
ceae,  Xanthophveeae,  Bacillariophveene,
Fhacophyveeae amd Dinophyveeae, [t is a

LSS
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little doubtful if this is o be recommend-
ed; it will make the division Clheomaophyia
tosn Largre zimel fows helerogeneons,

In Phacophyeeae FOTT wses the systens
proposed by hyvis, with  Isogeneratae,
Heterogeneratae and Cyclosporae. [t would
e more convenient to vse the more mod-
crn concept proposed by SCAGEL.

The treatment of Chlorophyvia is excel-
lemt, with one cxception

the siplonous
groups, FOTT mentions only  two orders,
Bryvopsidales  and  Siphonocladales,  In
Brvopsidales he  includes  the suborders
Brvepsidinae and Dosyveladinoe. Coaalerpa-
ceae 15 placed in Bryopsidinae and O
phoracese is included in Siphonoebadasles.

The two genera Acrosiphonia  and
Spoagemaorpfie are ool even menlioned.
Even if

Laclo-

the author does not agree with
Jiwsson's Acrosiphoniales, the two genera
are oo important to be neglected,

The chaplers about the ecology of algoae
amd algae in lechnology are brought ap be
dafe, Especially the part on algae in air
(Avrophyien| shonld be noted: it is one of
the few 1o be found in the literature.

The criticisms above, however, are of
greal  imporlanee,
conrse mallers of personal opinion. The
Algenkonde 1s an excellent lextbook Tor
graduate students of phyeology and fer e

Some  details  are ol

|r'||_\,r|:l||:r'r;iw.[ il s a 1_'||1_'_1|:'|||-|ll‘1“.'|.
especially  the
many Russinn works.

ToRGEY vOX WACHEXFELDT

vl

references  which  include

Paxkow, HeErsmuvr: Algenflora der
Ostsee, I Benthos (Blaw-, Grine,
Broun- und Rotalgen., — YEB
Gustay Fischer, Jena 1971, 419 pp. 416

drawings, 100 photos  (black-and-white).

Price M. 53, cloih.
The Baltic is one of the largest hrackish-

water seas in the world, However, since
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the reviews by SVEDELIUS 1901 (Studier
ilver Ostersjins halsalgflora ), SKeoa 1928
(Vorarbeiten zu ciner Algenllora von Lett
land ), and Lagowrrz 1929 (Die Algenllora
der gesamien Ostsee) there have been no
works dealing with the overall distribution
of the bentic algac in the Baltic. Somae local
investigations have heen earrvied out in parts
of the area, for example: LEveisc 180,
Studien tiber die Algenvegelation von Ble
Kinge, Siidschweden: Waeiy 1952, Rocky-
shore algae in the Oregrund archipelago:
Ravanio 1965, Moacroscopic green, rown
amd red algae in the sonthwestern archi
pelago of Finland: amd SCHWENKE 19649,
Mevreshbolamische  Untersuchungen in der
wesllichen Ostsee als Beilrag o einer ma-
rinen Vegelationskunde, Aparct from these
mvestigations there have been numerons
sl communications dealing with ballic
algace in dilfercol periodicals,

To summarize the present knowledge o
the vegetation of the Baltie, Prof, PasEow
from the Universily of Rostecll has pub-
lished e Algenflora der Ostsee 1

This first part deals with the bentic
Cyvanophyta, Chloraphyin, Phaesophyia and
Hhodophyvia, Each division begins with a
ey to the differeont genera. For eacl spae-

cies, information is given on synonyms,
morphalogy, reproduction and distribution,
To most deseriplions there are also dreaw-
ings, mostly  well-known  from  earlier
works, In many cases, hoth the distribu-
Baltic Lislal
distribution are given. In some cases aloae
which are not known from the Ballic ave
inchuded in the fler.

For some of the species the distributions

lion in the aned the kmown

given seem to be a little dublous, for ex-
ample Peloetio, Asperococeins, Laminorio
hyperboren, Platomea, and Ceramitm echi-
arrafienr.

In maost eases the nomenclalure is up to
date, for example Rhodonela confervaides,
bt on the other hand the old name is re-
tained For Phygllophorn memdbrani fodio. T he
vk encds with 1000 photos in black-and-
most eases are of such

while, which in

poor queelity that they do not provide any

521

aid o determination. The overall impres-
sion is that the flora s an ambitioos al-
tempt to fill o notorious gap in our knowl-
cdge of the hentic algal flora of the Baltic,
anmed 1 ean be recommended o scientists
interested in the Baltic.

BERTIL HAGERIIALL

TomGNyY vON WACHENFELDT

PoeELT, J: Bestimmungsschliissel
curopiischer Flechien —
Cramer (Lehre), 196%. 714 757 pp. 68 illu-
strations in % kables, Price DA, 48 [papoer-
Dol ).

Since the publication of E, Fmes, Li-
chenographin Europacn Reformala (1831
few elfforts have been mode tooedom prelend
the lichen flora of the whole Continent,
Compilations like Ouvies, “Lichens o Fo-
I'I:I|.ll.'" (1907 —1909) and “Prodromus liche-
num  Euoropesrom”
author have not been very useful for the
pdentification of European lichens, As most
lichen floras dealing with a special coun-
try or another restricked area are either
incomplete o out of date there is consicder-
able need for o “Flora Europaen”™ survey-
ing all lichens of this Gontinenl.

The present volume by
Poeur (Institul fiir Systems:
der freien Universitiit Berling s an en-
Largedd and revised edition of his “Bestim-
mungssehlussel der haberen Flechlen von
Europa”™ (1962 cf. review in Bob. Noliscr
1485 Jr. SA61. The latter work trested the
macrolichens in a wide sense ineluding
iin groups of crustese gencra with ef-
wate or squamualose thallus, The

(1921) by the same

Professor  J.
ische Botanik

o

senl treatise has included alse the major
part of the entirely crustose genera, [t
shoutld be emphasized., however, that the
seope of this work is not o complele Foro-
pean Lichen Flora, Some genera, wlhose
taxonomy is extremely complicated, have

been wholly omitted (e.g. Verreearial or
partially  omitted  (eg., Leploginm: only
sect, Mallofinm treated]. In other cases,

e.g, the large genern Leeanora and Leciden,
the author has mentioned only a limited

Baoi, Naotiser, vol, 124, 1971
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number of species. Henece a beginner in
lichemlogy will look in vain in this work
for some very characteristic lichens with o
wide distribution in Europe, eg, Arthoe-
pyrenin punctiformis, Lecanorn atea, Lep-
topicemn Nehenoides, Usnen Dearbeta
Vercocarin mira,

Twao introduetory chaplers give a brief
aceounl of lichenological literalure |(mainly
from the last few decades) and o glossary
including a useful survey of lichen mor-
phology illustrated with drawings by the
author, These are the only illustrations in
this work. We alse find kevs to the phyeo-
Bionds of the lichens, ti some major gronps
[like “Strauch- und Bartflechten”™) and Lo
all genera recorded from Eorope (also to
those where no species have been treated].

The bulk of the work contains kevs to
226 genera (arranged in alphabetical or-
der| treating some 2000 species or subspe-
cilic anits, The deseriptions have been
compiled in o very concise stvle, often in
4—h lines including short noles on ecalogy
amd distribution in Europe. The aoathor Das
aften used svmbols before the generic or
specific names in order to indieate that a
group is insufficiently known or eonlains
more species than those recorded.  These
reflect  the well-known Tact
that o good deal of lichen axonomy or-
gently needs further research

Some genera. especially those compiled
from  Rasexporst’s  Keyplogamen-Flora
(1930°s), have been treated in a somewhat
il Fashiomed (e,  Pertusarie,
founded on EricHsEN s rather superticial
taxonomy ), whereas others, where recent
sources have been gquoled, are guile ap-to-
date. The maost elaborate genera are those
which have heen revised hy Dr. POELT in
the 1950°s and -60°s, e.g., Caloplaca, Lece-
rara, subgen. Placodingm, Physcie s lal
amdd Separersreari .

Peseryalions

IMInNer

In spite of these minor remarks, the re-
viewer would strongly emphasize that Dr,

BOTANICAL LITERATURE

POELT s treatise is an outstanding work hy
one of the leading lichen laxonomists of
to-day, Tt is indispensible o any serions
this field. years il
will serve as g stimolus to eontinued or
new researches in many neglected groups
of lichens.

worker in For r

ny

(WE ArLypons

Frev, E.: Flechten, Unhekannte
Plflanzenwelt., Hallweg-Taschenlii-
cher Bd 59, Verlag Hallweg (Bern).
168, 64 pp. incl. 25 coloored plates and
4 black-and-white illustrations in the text
Price 5. Fr. 4.8(0).

. E. Freyv, [Minchenbuchsee,
Switzerland |, the grand old man of E
pean  lichenology, has published small
lichen flora which has proved to be very
uselful (o the beginner o the
somew hat It is
quite  incredilbile how mueh  information
has been condensed in this pocket-hoolk,

Nine introductory pages (including goomd
illustrations) give a briel survey of mor-
phology, reproduction and  chemistey of
lichens. The principal part of the book
contains very short descriptions (often 2-
a3 of 293 species (including  some
lovwer taxal, each illustrated with a colour
phota, It is well-known that lichens oaree
difficult to photograph. It is o pleasure for
the reviewer o stale that he has seldom
or never seen such clear and distinet illu-

Bern,
-

well as
lichenologist.

s

aclvaneed

limess b

strations of lichens as in Lhis booklet,

The choice of the species treated is well-
made, There is a predominance
lichens, but quite o few common
acteristic erustose lichens have
ineloded.

This is an ideal book in the hands of a
beginner in lichen taxonomy and a wel-
come complement o e, PORLT s major

of maero-
and char-
alsa been

freatise.
(VE ALMBORXN

UNIVERSITETSBIBLIOTEKET
23.DEC.1971
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