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Subgen. Pseudotenageia V. K R E C Z . & 
GONTSCH. in K O M A R O V 1935 

(Syn. Subgen. Poiophylli BUCIIKNAV 1890 
p.p.. non 187.)) 

Perennia ls , small to modera te ly tall, caes-
pilose or m a t f o r m i n g ; rh izome a lways 
well developed. Leaves several on each 
shoot, flat to subterete , wi th enlarged dor
sal ep idermis cells a n d sc le renchyma 
s t rands in the i r ma rg in s . Inf lorescence api
cal, flowers single or uni ted in loose clus
ters, each wi th no rma l ly 2 involucral b r ac -
teols. x = 1 5 , 20?, 21 , 22. 

Subgen, Pseudotenageia occurs in all 
t empera te regions except S. Africa. In 
Scandinavia it is represented by 5 species, 
i l lustrated as nos. 60—66. 

60. .Inneus sqiiaiTosus L. 1753 

Perennial , laxly caespi tose to ma t fo rm
ing; rh izome shor t , suberect . Stems 10—50 
cm. rigid, wi th a usual ly ± hor izontal ly 
spreading, many leaved basal roset te and 
rarely one u p p e r caul ine leaf. Leaves sub-
cor iaceous, canal icula te , 7—30 cm long, 
1—2 m m b r o a d ; aur ic les of vary ing length, 
obtuse. Inf lorescence 3—10 cm long, 10— 
30 |—101-f lowered; f lowers 4—5 m m . Te-
pals equa l ly high, ou ter ones na r rowly 

1 NILSSON is responsible for the drawings 
and SNOGERUP for the text. 
30 

ovate, inner ones lanceolate , all obtuse, 
light to da rk b r o w n wi th whi t i sh scarious 
marg ins . S tamens 6, c. l / t as h igh as the 
tepals ; an the r s 1.5—2 m m , 2.5—6 t imes as 
long as the short , b road f i laments . Capsule 
equal l ing the tepals , ovoidal to ellipsoidal, 
obtuse, muc rona t e . Seeds 0.6—0.8 m m , ± 
obliquely ovoidal, wi th consp icuous longi
tudinal s tr iae and weaker t ransverse ones. 
2n = 42. 

./. squarrosus is a typical p lan t of hea ths , 
somet imes also occur r ing in m e a d o w s and 
on t racks on poor soils. It is c o m m o n in 
the humide par t s of W. E u r o p e and scat
tered in hea th communi t i e s t h roughou t W. 
and C. E u r o p e . In Scandinavia it occurs 
mainly in Denmark , S. Sweden and S\V. 
Norway, with scat tered localit ies in the 
west up to the Lofoten Is lands and in the 
east to N. Upp land . In F in l and it is only 
known as a casual . 

61. Juncus compressus JACQUIN 1762 

Perennia l , wi th a c reeping rhizome, or 
laxly caespitose. Stems 10—40 cm, usual ly 
slightly compressed , with 0—3 basal 
shea ths , 1—4 subbasa l leaves and 1—2 u p 
per caul ine leaves. Leaves 5—25 cm long, 
0.8—2 m m broad , flat or ra re ly canal icu
late, + bluish g reen : aur ic les shor t , b road , 
obtuse. Inflorescence lax or rare ly con-

Bot. Notiser, vol. 124, 1971 



436 ÖRJAN NILSSON AND SVEN SNOC.KIU 1' 

Fig. 60. Junius sqttarrosus L. — A: Habit. X0.5. — B: Flower with ripe capsule. X10. — 
C: Seed, Xio. — I): Tepal and stamen. X10. — E: Leaf transect. X40. 

Bot. Notiser, vol. 124, 1971 
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Fig. 61. Jancu.s compressus .IAC.Q. — A—B: Habit. X0.5. C: Outer tepal and stamen, 
X10. — D: Flower with ripe capsule. X10. — E: Seed. X45. — F: Leaf transect. X40. 
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densed, 1.5—8 cm long, 10—60-flowered. 
Tepals equally high, 2—3 mm, ovate, ob
tuse, outer ones boatshaped and apically 
cucullate. Stamens 6, V*—2/a as high as 
the tepals; anthers 0.5—1 mm, 1—2 limes 
as long as the filaments. Style 0.2—0.4 
mm: stigmata 1—1.5 mm. Capsule 2.5— 
3.5 mm, exceeding and up to 1.5 times as 
high as the tepals, sphaerical to obovoidal, 
apically often slightly trigonal, obtuse, 
mucronate. Seeds 0.35—0.5 mm, ovoidal, 
slightly oblique, conspicuously c. 12-striate 
with weaker transverse striae. 2n = 44. 

./. compressus occurs on different types 
of dam]) ground, preferably in meadows 
and on open soil, often on tracks and in 
field margins. It is spontaneous in Europe 
and W. Asia and in northwestern X Ame
rica, but has been introduced in other 
areas. In Scandinavia it is rather common 
in Denmark, in Sweden up to about 60°N, 
on Aland and in SW. Finland, with scat
tered localities up to the northern part of 
the Bothnian Gulf. It is very rare in Nor
way except in the area around Oslofjord. 

Juncus gerardi LOISELEUR 1809 

A widespread and variable species, dif
ferentiated into several subspecies. Always 
differing from ./. compressus by anthers 
1—2.2 mm long and 2—6 times as long as 
the filaments. The capsule is only equal
ling or slightly exceeding the tepals. Two 
subspecies of ./. gerardi occur in Scandi
navia (cf. HXMET-AHTI 1900, SNOGERUP 

1971). 

02. Juncus gerardi Lois. ssp. gerardi 

Perennial, mat-forming or laxly caespi-
tose, with a rhizome of varying internode 
length. Stems 10—40 cm, with 0—2 basal 
sheaths, 4—5 subbasal leaves and 1—2 up
per cauline leaves. Uppermost cauline leaf 
usually 3 times or more as long as its 
sheath. Leaves 2—25 cm long, 0.8—2.5 

B 

Fig 63. Juncus gerardi Lois. ssp. atrofuscus 
(RUPR.) PRINTZ. — A: Habit. XO.5. — B: Outer 
tepa! and stamen, X10. — Flower with imma
ture capsule, X 10. 

Fig. 62. Juncus gerardi Lois. ssp. gerardi. — A—G: Habit, X0.5. I): Outer tepal and 
stamen, X10. — E: Flower with ripe capsule, XlO. — F: Seed. X4,">. — G—H: Leaf tran

sects. X40 I.still thinner leaves with smaller epidermis cells are found I. 
Bot. Notiser, vol. 124, 1971 
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Fig. 64. ./uncus tenuis WlLl.D. — A: Habil, XO.5. I?: Leaf base with auricles. X3. 
C: Flower with ripe capsule, X10. — 1): Tepal and stamen, X10. E: Seed. x45 . 
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mm broad, usually thick with much en
larged dorsal epidermis cells, but some
times thin with + convolute margins; auri
cles short, broad, obtuse. Inflorescence 2— 
10 cm long, 10—120 flowered, lax or rarely 
condensed; flowers usually all single. In-
volucral bracteols ovate to broadly ovate, 
obtuse or subacute, scarious and usually 
partly brown. Tepals 2.5—3 mm, equal in 
height or almost so, strawcoloured to dark 
brown, oblong to ovate or broadly lanceo
late, outer ones boat-shaped and + eucul-
late; scarious margin of inner ones broad, 
of older ones narrower but apically ex
panded. Stamens 6, 0.6—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, 
ovoidal to ellipsoidal, ± conspicuously tri
gonal apically, obtuse, mucronate. Seeds 
0.5—0.7 mm, ovoidal and usually slightly 
oblique, conspicuously c. 12-striate with 
weaker transverse striae. 2n = 84. 

./. yerardi ssp. gerardi is almost entirely 
European. It is mainly a plant of maritime 
salt marshes, but occurs also in many in
land localities. In the east its relations to 
other subspecies needs further study. In 
Scandinavia it occurs along the entire 
coasts of Denmark, Sweden, and Finland, 
and on the Norwegian west coast up to 
about 70 N. It is also known from a few 
inland localities. 

63. Juncus gerardi Lois. ssp. atrofuscus 
(RUPR.) PRINTZ 1921 

Like ssp. gerardi, but basal sheaths usu
ally larger. Stein much exceeding the 
leaves, uppermost cauline leaf usually less 
than 3 times as long as its sheath. Leaves 
Hat. 1—2.5 mm broad, with moderately 
enlarged dorsal epidermis cells. Inflores
cence + condensed, usually less than 7 cm 
long. 5—20-flowered. Involucral bracteols 
broad, broadly obtuse or often notched. 
Tepals dark brown, 3—4 mm long. An
thers 1.5—2.2 mm, 3—4(—5) times as 
long as the filaments. 

Ssp. atrofuscus occurs along the Euro

pean Ice Sea coasts and on the Norwegian 
west coast down to about 69°N. Transi
tional forms to ssp. yerardi are found in 
NYV. Norway and on inland localities in N. 
Finland (cf. HXMET-ATHI 1966). 

64. Juncus tenuis WILLDENOW 1 799 

(Syn. J. macer S. F. GRAV 1821) 

Perennial, densely caespitose. Stems 10 
—80 cm, with a few basal sheaths and 2— 
3 subbasal leaves. Leaves flat, often con
volute, 1—1.5 mm broad; auricles long, 
broad, obtuse, very thin and in dried mate
rial often incomplete. Inflorescence usu
ally lax, rarely condensed to a few clus
ters, 5—40-flowered.The two lowest bracts 
leaflike, usually both exceeding the inflo
rescence. Tepals narrowly ovate, aristate, 
the outer ones slightly longer, 3.5—4 mm. 
Stamens 6, c. '/* as high as the tepals; an
thers 0.7—0.8 mm, Va—-h as long as the 
filaments. Capsule shorter than the tepals, 
broadly ovoidal, ± trigonal in the upper 
part, apically abruptly obtuse or truncate, 
shortly mucronate. Seeds 0.3—0.4 mm, 
obliquely ovoidal, with very faint orna
mentation; seed-coat persistent, forming 
one short appendage. 2n = 84, hut also e.g. 
2n = 30 reported in literature. 

./. tenuis is most probably native only in 
N America, but introduced by man in all 
temperate areas. Its seed-coat becomes 
sticky as wet, and formes a very effective 
aid in dispersal. In Scandinavia ./. tenuis 
was first found in 1843 in Denmark, bid 
has most probably been introduced inde
pendently on several places later on. It is 
now rather common and increasing in fre
quency in Denmark, S. Sweden, and Nor
way up to about 60°N, with scattered 
localities further north. It has not yet 
reached its maximum distribution in the 
area, and its advances should be followed. 
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The Disk and its Vasculature in the Flowers 

of some Dicotyledons 

By V. S. Rao 
Department of Botany, 

Ramnarain Ruia College, 
Ma tunga, Bombay 19, India 

ABSTRACT 

RAO. V. S. 1971. The disk and its vasculature in the flowers of some dicotyledons. — 
Bot. Notiser 124:442 450. 

In some dicotyledons, the disk is non-vascular. In others, it is vasculated to vary
ing degrees. There is a great variety in the method of vascular supply to the disk. 
Its traces may arise from the petal traces or stamen traces or gynoecial traces, or 
from the receptacular stele directly. The vascular supply to the disk may he from 
one or more of the above mentioned sources. The view is advocated that the disk 
may not always be sought to be interpreted as a modification of some of the typical 
parts of the flower. 

INTRODUCTION 

FAUN (1952, 1953, 1967) gave a topo
graphical classification of nectaries and 
also dealt with some of the histological 
features of the nectar secreting tissue. FREI 
(1955) dealt with the nature of the con
ducting tissue within the nectary — whe
ther it is made up of xylem or phloem or 
both. The present paper is written from 
an entirely different angle, and shows the 
immense variety seen in the origin of the 
vascular supply to (he disk. The term 
"disk" is preferred by the writer as it re
fers to a morphologically distinguishable 
entity, without implying anything about its 
functions. 

Floral disks have been interpreted, with
out sufficient evidence in most cases, as 
modified slaminodes or earpellodes or as 
receptacular outgrowths. In fact, some 
workers took it for granted thai a disk as
sociated with the androecium must repre
sent staminodes; that one associated with 
the gynoecium must represent earpellodes; 
and that one not closely associated with 
either must be an outgrowth of the recep
tacle. In a number of dicotyledons with 
Bot. Notiser, vol. 124, 1971 

superior ovaries a disk is present either 
close to the base of the ovary or close to 
the bases of the stamens; or it may be pre
sent between these two whorls. In many 
species it is quite prominent and visible to 
the naked eye. At the other extreme, there 
are species in which only a microscopical 
examination would reveal whether a disk 
is present or not. Usually the tlisk 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, it may be partly or completely ad-
nate to the inner surface of the corolla 
tube or floral tube, or lo the base of the 
ovary. In many epigynous flowers also a 
disk is present, but it is at the top of the 
ovary, surrounding the base of the style. 
It may be free from the style and corolla: 
or it may be fused partly or completely 
with the style or with the inner surface of 
the corolla tube. 

Whether it be in flowers with superior 
ovaries or with inferior ovaries, the disk 
differs from the surrounding tissues, being 
made up of small, compactly arranged, 
deep-staining cells. DAWSON (19361 dis
tinguished between (a) cusions, glands or 
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emergences wi th a secretory function and 
(1)) those w h i c h a re secretory, vestigeal or
gans . There is an impl ica t ion in many 
publ ica t ions that the former type are with
out any vascu la r supply , whereas the lat
ter have a reduced vascu la r supply of the 
o r g a n s from which they were derived in 
evolut ion. A detai led s tudy of the vascular 
supply to the floral disk has given a large 
a m o u n t of in fo rma t ion which leads to a 
re-or ienta t ion of our ideas abou t this s t ruc
ture . In the fol lowing account , the var ious 
examples given a re mostly from those fami
lies which have been personal ly inves
t igated by the au tho r . 

O B S E K V A T I O N S 

The disk is non-vascu la r in Neuracan-
thus sphaerostachys ( N E E S ) D A L Z . , Ble-

pharis maderaspatensis (L.) R O T H . , Hygro-
phila serphyllum ( N E E S ) T. A N D E R S . , H. 

polysperma ( R O X B . ) T. A N D E R S . , Fittonia 

argyroneura E . G O E M . , Hemigraphis colo-
rata H A U L I E R F I L . , Crossandra infundibuli-
formis (L.) N E E S and Peristrophe bicaly-
culata ( R E T Z . ) N K E S of Acanthaceae ( R A O 

1953). M O O R E (19361 repor ted non-vas
cular disks in Diosma and Feronia ele-
phantum of Rutaceae as well. 

W h e r e the disk is vascula ted. the me thod 
of vascu la tu re and the extent of vascula
ture show all possible types of var ia t ions . 
even wi thin one and the same family. In 
Dictamnus ( M O O R E 1936) the disk supply 
is from the fused calyx la terals and the 
corol la t races . ARBER (1936) descr ibed the 
nectary supply in Ranunculus as from the 
median b u n d l e of a petal, often with the 
addi t ion of c o m p o n e n t s from the ma in 
laterals . The vascula r t races to the disk 
a re der ived f rom the petal t races and the 
s tamen t races in Thunbergia alata BOJ. ex 
S I M S . (Fig. 1 A). Lepidagathis trinervis 
W A L L , ex N E E S . L. cristata W I L L D . , Bar-

leria lupulina L I N D L . , B. prionites I... B. 
strigosa W I L L D . , B. alba T O D D . B. rosea 
Hort., a n d Aphelandra pectinata W I L L D . 
( R A O 1953). In Haplophragma adenophyl-

luni ( W A L L , ex G. D O N ) D O P . of Bignoni-
aceae also the vascular supply is similar but 
the disk is adna te to the corol la tube for 
some dis tance (Fig. 1 B; R A O 1954). 
Branches arising from the s tamen traces 
supply the disk in Asystasia gangetica (L.) 
T. A N D E R S . (P'ig. 1 C), .4. dalzeUiana SANT. . 

.4. chelonoides N E E S . Eranthemum taxiflo-
rum GRAY (Fig. 1 D), Ruellia tuberosa I... 
Dipteracanthus patulus ( JACQ.) N E E S , D. 

ceriums ( R O X B . ) SANT. . Graptophyllum 

pictum G R I F F . , Pseuderanthemum bicolor 
(SCHRANKi R A D L K . ex L I N D A U , and Odon-

tonema nitidum O. K T Z E . of Acanthaceae 
( R A O 1953). Citrus ( M O O R E 1936) and 
some m e m b e r s of Aurant io ideae (TlLLSON 
& B A M F O R D 1938) in Rutaceae a n d some 
members of the Polemoniaceae ( D A W S O N 
1936). In Acacia pennata W I L L D . a n d Cal-
liandra haematocephala H A S S K . (Fig. 1 E. 
F) of Mimosaceae. an a n n u l a r disk is ad
nate to the inner surface of the s tamen 
tube, and its vascular supply is by i n w a r d 
b ranches from the s t amen traces ( R A O . 
SlRDESHMUKH & SARDAR 1958). In (.((/-

liandra haematocephala, as c o m p a r e d with 
Acacia pennata, the disk t races are more 
and the s tamen traces a re fewer. T h e cen
tral flower of the inflorescence of Samanea 
soman ( J A C Q . ) M E R R I I . has a p r o m i n e n t 

lobed disk and it is suppl ied by i n w a r d 
b ranches of the s tamen traces (Fig. 2 A). 
In Cajanus cajan (I..J M I I . I . S P . of Papi l io-
naceae. the basal par t of the disk is adna t e 
lo the inner surface of the "calyx tube" . 
The huge , tubular s tamen s t rands bifur
cate into the s tamen traces and the disk 
traces. The latter, at their base, a r e as 
p rominen t as the s tamen t races (Fig. 2 B— 
D). A similar adna t ion of the disk lo the 
calyx tube is seen in Tephrosia purpurea 
of the same family, but the vascular sup
ply lo il is as slender i nward b r a n c h e s 
from the s t amen t races ( R A O et al. 1958). 
Thunbergia erecta ( B E N T H . ) T. A N D E R S . 

(Fig. 2 E ) . Asteracantha longifolia (L.) 
N E E S . Phlogacanthus thyrsiflorus N E E S 

and Ecbolium linneanum Kl'RZ have the 
disk suppl ied from petal t races , s t amen 
t races , and also by b ranches from the re-

Bot. Notiser, vol. 124. 1971 
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Fig. 1. A: Thunbergia alata. Origin of disk traces from the petal traces and stamen traces. 
— B: Haplophragma adenophyllum. Disk seen adnate to corolla tube, and supplied by 
inward branches from the petal traces and stamen traces. — C: Asystasia gangetica. The 
disk supply is from a branch of the stamen trace, but the branch supplying the disk is 
much larger than the one supplying the stamen. One of the stamen strands is seen divid
ing into a small stamen trace and a large disk trace. Three other large disk traces are seen 
bearing small branches. — D: Eranthemum laxiflorum. Almost as in the previous species, 
but the disk traces are small. — E—F: Calliandra haematocephala. — E: Disk adnate to 
inner surface of the stamen lube, and its vascular supply arises as inward branches from 
the stamen traces. — F: The disk has become free from the stamen tube. — A and D in 

the figures stand for stamen traces and disk traces, respectively. 

Bot. Notiser, vol. 124. 1971 
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Fig. 2. A: Central flower of the inflorescence of Samanea sciman. with disk lobed and 
adnate lo the inner surface of the stamen lube, and its vascular supply arising as inward 
branches of the stamen traces. - B—I): Cajanus cüjan. B: Floral tube ("calyx 
tube") separated from the gynoecial stalk. Forming an innermost ring within the floral 
tube are ten tubular vascular strands, which higher up divide to supply the stamens and 
the disk. — C: The tubular strands have bifurcated into the stamen traces and the disk 
traces. — Ü: Annular disk, with ten bundles separated from the corolla tube. — E: Thun-
bergia erecta. Disk traces arise from the petal traces, stamen traces, and also from the 
vascular cylinder. — F: Thunbeigia fragrans. Disk supply from the stamen traces and from 
the vascular cylinder. — (J: Andrographis paniculata. Disk traces arise from the recep-
tacular vascular cylinder. H: SjMthoden campanulata. Disk traces from a considerable 

portion of the length ol the vascular cylinder above the origin of the stamen traces. 

Bot. Notiser, vol. 124. 1971 



446 V. S. RAO 

Fig. 3. A—B: Aganosma cymosa. — A: Disk al ils base adnate to the floral tube. - B: 
Disk separated from the floral lube. ('.: Central flower of the inflorescence of Albizzia 
lebbek shows the annular disk with ils prominent vascular supply. 1): Vallaris solanacea. 
Disk seen adnate to ovary. Some of its vascular bundles are derived as branches of the 
gynoecial strands while others are derived from the vascular cylinder. — E—G: Cerbera 
thevetia. Disk partly adnate to ovary, and its vascular supply also as in Vallaris solanacea, 
but the gynoecium receives extra bundles which appear to be some of the disk traces them

selves that run into the ovary wall instead of into the disk. 

ceptacular vascular cylinder just above the 
origin of the stamen traces. In Thunbergia 
fragrans ROXB. (Fig. 2 F) and Justicia .sim
plex D. Dox of Acanthaceae, Oroxylum 
indicum VENT, of Bignoniaceae and Sesa-
mum indicum L. of Pedaliaceae. the disk 
supply is from the stamen traces and the 
receptacular stele above them (RAO 1953, 
Bot. Notiser, vol. 124. 1971 

1954, 1955). The vascular traces for the 
disk arise only from the stele above the 
origin of the stamen traces in Androgra-
phis paniculata (BURM.) WALL, ex N'EES 
(Fig. 2G), Sanchezia nobilis HOOK, FIL., 
Eranthemum capense L., E. roseum (VAHL.) 
R. BR.. /•.". nervosum (VAHL.) R. BK., Odon-
tonema bracteolatum 0. KTZE., Rungia 
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Fig. 4. A: Tecomaria capensis. Disk traces from the basal parts of the gynoecial traces. — 
B—C: Doxantha unguis-cati. Origin of the disk traces from the petal traces, stamen traces 
and also from the basal parts of the gynoecial traces. — D—E: Kigelia pinnata. — D: 
Shows many disk traces in the receptacle. — K: The annular disk has become separated 
from the corolla tube and the base of the ovary. Within the ovary wall can be seen the 
outer extra ring of bundles which are some of the disk traces that have diverted their 

course and run into the ovary wall. 

laeta C L . , R. parviflora N E E S , Adhatoda 
vasica N E E S , Dicliptera micranthus N E K S , 
Justicia betonica L. and Beloperone oblon
gata I . INDI. , of Acanthaceac ( R A O 1953), 
Spathodea campanulata B E A U V . (Fig. 2 Hj 
and Tebebuia pentaphylla H E M S L . of Big-
noniaceae ( R A O 19541. Pedalium murex L. 
of Peda l iaceae (RAO 1955) a n d in Rutd 
( M O O B E 1936). 

In Aganosma cymosa G. D O N of Apocy-

naceae ( R A O & G A N G U L I 1963) the lower 
par t of the disk is adna t e to the floral lube 
and the vascular cyl inder divides into large 
outer disk bundles and small inner gynoe
cial bundles (Fig. 3 A—B) . Only the cen
tral flower of the inflorescence of Alblzzia 
lebbek has a disk, for supplying which the 
vascular cyl inder splits into p rominen t 
disk s t rands and the bundles for the gy-
noecium (Fig. 3 C ) . Out of all the p lants 

Bot. Notiser, vol. 124. 1971 
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personally studied by the author, Thim-
bergia grandi flora (Roxn. ex ROTTL.) ROXIS. 
is the only one where the disk is supplied 
by the sepal traces, petal traces, stamen 
traces and the receptacular stele above 
them (RAO 1953). 

At a variable distance from the level of 
origin of the stamina! traces, the recepta
cular stele divides to produce the gynoecial 
traces. In Pyrostegia ignea PRESL and Ste-
nolobium stans SEEM, of Bignoniaceae 
(RAO 1954), Martgnia diandra GLOX. of 
Pedaliaceae (RAO 1955) and Vallaris sola
nacea O. KTZE (Fig. 3 D) of Apocynaceae, 
the disk supply arises from the vascular 
cylinder and also from the basal parts of 
the carpellary traces. In Vallaris solanacea 
the disk is partly adnate to the ovary. The 
disk of Cerbera thevetia L. (Fig. 3 E—G) 
of Apocynaceae is somewhat similar to 
that of Valluris solanacea but the gynoe-
cium receives extra bundles which appear 
to be some of the disk traces that have di
verted from their course and entered the 
ovary instead of the disk. 

Tecomaria capensis SPACE. (Fig. 4 A), 
Phyllarthrone comorense DC, and Milling-
tonia hortensis L. FIT., have the disk sup
plied by branches from the gynoecial 
traces. However, in Uoxantha unguis-cati 
REHD. (Fig. 4 R—C) and Kigelia pinnata 
DC. (Fig. 4 D—E) of the same family, 
branches from the petal traces, stamen 
traces, receptacular cylinder and bases of 
some of the gynoecial traces supply the 
disk. In Kigelia pinnata (Fig. 4 1)—E), 
Spathodea campanulata BEAUV., Oroxylum 
indicum VENT., Tebebuia pentaphylla 
HEMSI.., Phyllarthrone comorense DC. and 
Doxantha unguis-cati REHD., some of the 
disk traces run into the ovary to form an 
outer ring of bundles in the ovary wall, 
the regular carpellary bundles forming an 
inner ring. 

DISCUSSION 

The above examples amply prove that 
even within one and the same family there 
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can be certain important variations in the 
vascular supply to the disk. Each species, 
however, has a definite, constant method 
by which traces are sent into the disk. In 
some of the Mimosaceae there are indica
tions that the disk, which is adnate to the 
inner surface of the stamina! tube and 
vascularized by branches from the stamen 
traces, might have been derived from the 
inner stamens. A sort of an inverse ratio 
is also seen in them between the amount 
of vascular supply to the disk and the 
number of stamens. Hut there are also a 
few plants of this family where the disk 
traces and the gynoecial traces have a com
mon origin. In some of the Caesalpiniaceae 
the disk is adnate to the inner surface of 
the calyx tube. It may be non-vascular or 
be vascularized by branches from the sta
men traces. Similarly in some Papilio-
naceae also, the inner surface of the calyx 
tube 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 transit, or may send a few 
branches into it. MOORE'S (1936) observa
tions as well as interpretations on the 
floral anatomy of Papilionaceae have al
ready been shown to be wrong and unten
able (RAO et al. 1958). The structure to 
which the disk is adnate has no relation 
to the source of its vascular supply. As 
mentioned earlier, in a few Bignoniaceae, 
some of the disk traces run through the 
disk for some distance, suddenly bend in
wards and run into the ovary. Within the 
ovary wall they form a ring external to 
that of the normal ring of gynoecial bun
dles. This feature itself, however, is not 
enough evidence for regarding the disk in 
those plants as of carpellodes. One would 
have to make unwarranted assumptions in 
such a case, even to the extent of imagin
ing more than one whorl of carpels in the 
ancestral state. WOODSON and MOOBE 
(1938) described the occurrence of bundles 
comparable to dorsal and ventral bundles 
of carpels within the disk of some mem
bers of Apocynaceae, and interpreted the 
disk in that family as of carpellodes. The 



THE DISK AND ITS VASCULATURE 449 

present a u t h o r and his s tudents studied the 
floral a n a t o m y of m a n y member s of Apo-
cynaceae bu t failed to find any th ing com
pa rab l e to the observa t ions of WOODSON 
and M O O R E , and hence cannot agree to 
that in te rpre ta t ion . 

T h e very great var ie ty seen in the vas
cu la r supply to the disk in such a na tu ra l 
family as Acan thaceae — even closely re
lated species somet imes showing different 
types of vascu la r supp ly — m a k e s one 
hesi tant of in te rpre t ing the disk as derived 
f rom any of the typica l floral whor l s . The 
usua l pract ice has been to in te rpre t the 
disk in any family as a recep tacu la r out
g rowth if it does not show any obvious 
der ivat ion from the carpe ls or s t amens . An 
a s s u m p t i o n which mus t have been guiding 
all in te rpre ta t ions is tha t the floral whor l s 
m u s t be typical ly four in n u m b e r . W h y 
the disk, w h e n present , cannot be regarded 
as a fifth type of floral o rgan is not clear, 
wi thout its being a lways regarded as a 
modif icat ion of someth ing else. Calling the 
disk as mere ly " recep tacu la r " in na tu re 
might be jus t a safe way of put t ing the 
ma t t e r wi thou t commi t t ing oneself. Tak ing 
in to accoun t the fact tha t (/) m a n y plants 
have qui te well developed disks in their 
f lowers and that (2) there is a great var ia
tion in the origin of the vascular supply 
to them in those cases where they a re vas
cularized, it is best to regard the disk as a 

f i l th" type of floral organ, independent 
in origin from the o thers , and sui generis. 
One can say tha t whe re it is vascular ized, 
its t races a r i se from wha teve r s t r ands that 
happen to be convenient ly located for that 
purpose . T h e calyx is too far a w a y from 
the n o r m a l pos i t ion of the disk and it is 
only very r a r e l y t h a t we find any connec
tion be tween calyx t races a n d the disk 
supply. The mos t convenient a re the petal 
t races, s t a m e n t races and the recep tacu la r 
stele above t h e m . It is again only in a few 
cases tha t t h e disk t races ar ise from the 
bases of t he ca rpe l la ry s t r ands . Much 
would d e p e n d u p o n the locat ion of the 
disk and its degree of deve lopment . In the 
case of vascu la r ized disks, w h a t ma t t e r s 

is that they have to receive a vascular 
supply. It is immate r ia l whe the r the disk 
supply arises from the vascu la r s t rands of 
one or more of the floral whor l s or even 
from the recep tacu la r vascular cylinder. 
Otherwise, from the examples given from 
Acanthaceae it would be noticed that it is 
impossible to in terpre t the disk in m a n y 
cases as a modif icat ion of any of the typi
cal floral pa r t s . This hypothes i s does not 
completely exclude the possibility that in 
very few instances the nec tary might be 
obviously a modified floral par t . Hut it is 
cer ta in tha t in the major i ty of cases the 
disk is an organ sui generis getting its vas
cular supply from wha teve r traces are 
convenient ly located. This expression of 
"convenient loca t ion" would app ly not 
only for the posi t ion of the disk within 
the f lower bu t also for the relative posi
tions or levels whe re the t races to the dif
ferent floral pa r t s ar ise from the recep
tacular stele. 
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ABSTRACT 

DAHLGREN, R. and RAO. V. S. 1971. The genus Oftia Adans. and ils systematic posi
t ion.— Bot. Notiser 124:4.")!—472. 

The genus Oftia ADANS. has usually been regarded as belonging lo Myoporaceae. 
It is investigated with regard to distribution, external morphology, variation, ana
tomy, pollen structure, etc. It is compared with Myoporum with which it has usually 
been placed in text-books and floras in recent years. Some similarities, but also 
numerous differences are pointed out. In many features closer agreement is found 
with the genus Teedia RUDOLPHI in Scrophulariaceae. This includes vegetative as 
well as floral characters, characters of the fruit and seed wall, pollen structure and 
anatomical details. The fruit of Oftia is a drupe, that of Teedia is either a berry 
or a drupe. In Teedia the ovules land seeds) are much more numerous than in 
Oftia. and in connection with this there are some conspicuous differences in the 
vascular anatomy of the flower. The conclusion arrived at is that it would be more 
justifiable to place Oftia in Scrophulariaceae than in Myoporaceae. The conspicuous 
intercontinental disjunction of the latter family is thereby also partly done away 
with. 

I N T R O D U C T I O N 

In associat ion witli families which have 
highly dis junct ive d is t r ibut ions on the 
sou the rn cont inents (Rest ionaceae, P ro tea -
ceae. H a e m o d o r a c e a e . Cunoniaceae etc.) 
one will also usual ly find Myoporaceae . 
In the case of th is family, however , d o u b t s 
have several t imes been raised on its 
homogenei ty . GOOD (1946 p. 6(5). for ex
ample , regarded Myoporaceae as a "very 
doubtful ly n a t u r a l g r o u p " , a n d T A K H T A J A N 
(1969 p. 239) r e m a r k e d that "Oftia is very 
isolated in the fami ly" . 

The family Myoporaceae as it now 
stands consists of 5—6 genera in all, the 
major i ty of species being found in Austra
lia. Except for Zombiana, a mono typ ic . 
imperfect ly k n o w n genus repor ted f rom 
western t ropical Africa, Oftia is the only 
genus in this family indigenous to Africa. 
T h e d is t r ibu t ion of Myoporaceae was 

m a p p e d by H U T C H I N S O N 1946 p . 43 a n d 

1959 p. 504. 
The present s tudy was u n d e r t a k e n par t ly 

to de te rmine w h e t h e r Oftia is actual ly 
most closely related to the o the r m e m b e r s 
of Myoporaceae , or whe the r the re is some 
o ther g roup exhibi t ing a m o r e sat isfactory 
combina t ion of similarit ies that can bet ter 
indicate the posit ion of the genus . 

T H E GENUS O F T I A ADANS. 

S y n o n y m y at t he Gener ic Level 

Oftia An ANSON 1763 p. 199, given as a 
subst i tu te for "Jasminum . . ." C O M M E L I N , 
a p re -L innéan ph rase name , a n d for Lan-
tana L I N N A E U S p ro par te . 

Lantana L I N N A E U S 1753 p . 628, p ro 

par te , the type excluded. 
Spielmannia M E D I K U S 1775 p . 196. 
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Batindum RAFINESQUE 1838 p. 81, given 
us a substitute for Lanterna L. pro parte 
without knowledge of Oftia or Spiel-
mannia. 

The genus Oftia or its synonyms has 
been placed in various families. 0. afri-
cana was originally described under Lan-
t(ina. It thus belonged naturally to Verbe-
naceae, where it was also placed in END
LICHER 1838 p. 635, SCHAUEB 1847 p. 526, 
LlNDLEV 1853 ]). 664, and HARVEY 1868 
p. 289. ( 

In the works of BOCQUILLON 1861 and 
BAILLON 1888, Oftia was moved from Ver-
benaceae to Scrophulariaceae because of 
the structure of its gynoecium. It was in
cluded in Myoporaceae by BENTHAM and 
HOOKER 1876 p. 1126, by WETTSTEIN 1895 

1>. 360, by ROLFE 1912 p. 93, by MAKLOTH 

1925 p. 149, and also by DE Vos 1947, 
SALTEB 1950, PHILLIPS 1951, and many 

other authorities. 
JUNKI.L (1934 p. 61), who examined the 

morphology of the ovary and ovule in 
Verbenaceae, came to the conclusion that 
Oftia should not be placed in that family. 
DE Vos (1947|, who studied the embryo
logy and seed structure of the genus, found 
some conspicuous differences between 
Oftia and the other members of Myopora
ceae examined, but did not consider it 
necessary to remove Oftia from the family 
on these grounds. 

Morphology of Oftia 

The genus consists of shrubs and shrub-
lets usually 20—70 cm high, occasionally 
on steep slopes more than 2 m high. The 
branching system is monopodial. The ends 
of the branches, which bear flowers in the 
leaf axils, continue to grow the following 
season. The branches are decumbent to 
ascending. 

The leaves (Fig. 1) are closely set, espe
cially in 0. revoluta, more sparsely in the 
other two species. They are opposite in 0. 
glabra, usually also in the other two spe
cies but sometimes alternate, at least in 0. 
Bot. Notiser, vol. 124. 1971 

africana. A distinct petiole is lacking but 
the leaf-base is somewhat narrowed in a I 
least 0. glabra. The lamina is lanceolate, 
ovate, elliptic or sometimes almost cir
cular, acute or acuminate at the apex, the 
margins variably closely dentate or serrate. 
The sides of the leaf-base are always more 
or less decurrent, merging at the base into 
more or less distinct ridges on the young 
branches. The margins of the leaves are 
revolute especially in 0. revoluta, to a 
lesser degree in forms of 0. africana. 

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

The flowers are pedicellate or subsessile. 
Bracteoles are usually wanting but present 
in forms of 0. glabra and, very rarely, in 
O. africana. When present, they are nar
rowly triangular to linear, less than 1.5 
mm long, and of the same general texture 
as the ends of the calyx lobes. 

The calyx is deeply and almost regularly 
lobed, the 5 lobes being broadly or nar
rowly linear to subulate and acute to acu
minate. The lobes are covered with glan-
duliferous hairs and are not particularly 
stiff in (>. africana and 0. revoluta: firmer, 
more earnose and glabrous in 0. glabra. 

The corolla is white and almost actino-
morphic. It is made up of a rather nar
rowly cylindrical tube often slightly di
lated towards the top, and of 5 rectangular 
to obovate, truncate or rounded lobes that 
overlap in bud as shown in Fig. 2 F. The 
corolla tube is glabrous or often shortly 
glandular-puberulous on the outer side, 
and closely covered with hairs pointing for
ward on the upper half of the inner side. 

The stamens are 4 in number, a gap be
ing present in the upper median position 
below the sinus between the upper two co
rolla lobes. The filaments start halfway up 
the lube. They are relatively short and 
slender. The anthers are narrowly oblong 
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10 mm 
_J 

°m 
Fig. 1. Leaves of the three species of Oftia. A: 0. glabra; COMPTON no. 20155. — I?: 0. 
reuoluta; ACOCKS no. 19354. — C: 0. africana; DAHLGREN & STRID no. 2731. — All x.">. 

and compara t ive ly large, about 1 mm long 
or more . 

As shown in Fig. 2 F, the ha i rs of the 
inner side of the corol la tube p robab ly pre
vent the pollen from reaching t he stigma 
which conies no higher than the base of 
the an the r s d i n i n g anthes is . The stigma. 
which is slightly b ipar t i te and oblique 
(Fig. 2 A—C), is directed u p w a r d s in the 
flower oppos i te the gap between the an
thers (Fig. 2 F ) . According to ScOTT-
ELLIOT (1891) the flowers arc visited by 
m e m b e r s of Coleoptera a n d Diptera but 
the ma in pol l ina tors were believed to be 
night- l iving m o t h s . The flowers are also 
visited by butterf l ies . It is difficult to ex
plain why the ha i r s in the floral tube 
would not prevent the pollen brought by 
the insect visi tors from reach ing the stigma. 

The pistil is b icarpe l la ry , wi th a two-

celled, rec tangular ly ovoid ovary with no 
addi t ional septa inside. The style is short 
and the stigma directed u p w a r d s and com
ing no fur ther t h a n to abou t ha l fway up 
the corolla tube. The placenta is cent ra l . 
with 4(—6) (in 0 . glabra somet imes pos
sibly fewer) pendu lous ovules in each 
locale. The ovules are a r r anged in super
posed pairs and emerge from the uppe r 
par t of the sep tum. 

The fruit is a globose, b lack d rupe with 
two (or by abor t ion one) cells wi th ex
tremely hard , thick inner walls. See 
Fig. 2 J. 

The seeds have a stout, c lava te funiculus 
and a hard , black, s o m e w h a t rugous testa 
due to the lignified walls of large, conical 
cells (Fig. 6 E — G l which accord ing to 
DE Yos 1<)47 (Fig. fil—621 represent a 
tapet urn layer. 
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Key to the Species 

1 A. Plant entirely glabrous 0. glabra 
1 B. Plant covered with short to long hairs on leaves and branchlets. 

2 A. Leaves lanceolate, with strongly revolnte margins, usually less than 5 mm 
broad, and with rather long hairs 0. reooluta 

2 B. Leaves narrowly ovate to circular, with only slightly (seldom more strongly) 
revolute margins, usually more than 5 mm broad, with short to moderately 
long glanduliferous hairs 0. africana 

PRESENTATION OF THE SPECIES 

Oftia glabra Compt. 

COMPTON 1931 p. 309. 
Original collection: COMPTON no. 2812. 

Witteberg, -1000 ft. (NBG). 

Shrublet decumbent. Branches ascend
ing, c. 50—80 cm long, glabrous, light 
greyish-brown, at least on young parts 
with 4 distinctly demarcated ridges ap
proaching each other in pairs towards 
basal parts of internodes. — Leaves (Fig. 
1 A) opposite, 4.5—12 mm long and 2.2— 
5.2 mm broad, elliptic to obovate, thickly 
coriaceous, rigid, glabrous, slightly re
curved along the mid-vein, sessile (or 
especially larger leaves narrowing at base 
into a petiole-like section up to about 1 mm 
long). Margins on each side with 6—12 
deltoid, acute teeth often pointing in di
verging directions. Apex with a deltoid, 
acute or subacute, usually somewhat re
curved tooth. Sides more or less incurved, 
decurrent at base, forming prominent 
branch ridges each expanded somewhat be
low the leaf-base into an ear-like lobe (Fig. 
1A). — Pedicel usually 1.5—3 mm long, 
glabrous. — Bracteoles present in some of 
the material studied; when present situ
ated on middle of pedicel, linear, thick and 
carnose, up to 1.5 mm long, acute to api-
culate, glabrous. — Calyx divided to about 
1 mm from the base: lobes 1.5—2.5 mm 
long, linear, subterete, acute to apiculate 
(in one of the collections apically bifid on 
some flowers), glabrous. — Corolla whit
ish, externally glabrous; tube about 6—7 
mm long; lobes about 2.5 mm long, 
rounded, obovate or almost circular. — 
Bot. Notiser, vol. 124, 1971 

Anthers about 1 mm long. — Ovary with 
7—8 ovules. — Fruit a globose drupe, 
when dry about 3 mm in diameter. 

DISTRIBUTION. As fas as known, re
stricted to the Witteberg Hange, where the 
species has been collected in the Whitehill 
region at an altitude of 3500—4000 feet, 
on slopes which in one collection were 
given as facing north, implying rather dry 
conditions. 

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

REMARKS. According to COMPTON 
(1931), bracteoles are lacking in the spe
cies. In the collections studied, brac
teoles are usually lacking on the flowers 
in COMPTON no. 8002, usually present but 
of varying length in COMPTON no. 20155, 
where the pedicels and calyx lobes are 
also somewhat longer than in the former 
collection. The difference between the col
lections is marked and probably genetically 
conditioned. Bracteoles are almost con
stantly lacking in the other two species of 
the genus, and have not been reported pre
viously in the genus. 

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

Oftia revoluta (E. Mey.) Bocq. 
BOCQUILLON 1861 p. 12; ROLFE 1912 p. 94; 

KRXNZLIN 1929 p. 124. 

Spielmannia revoluta E. MEY.; MEYER 1837 
p. 274; SCHAUER 1847 p. .r)2(S. — Original col-
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Fig. 2. Details of flowers and fruit in species of Oflia. A. I), and (i: O. glabra; COMPTON 
no. 20155. — B, E, and H: O. revoluta; ACOCKS no. 11)354. — ('.. F. and I - K : O. africana; 
DAHXGRKN & STRID no. 2731. — A —C: Pistils. — 1)—E: Stamens. - F : Corolla of bud 
split open to show stamens. — G—I: Calices and pedicels when present. — .1: Drupe in 

dried condition. — K: Seed. — All X10. 
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lection: DRÉCE, Ellebogsfontein, Little Nama-
qualand. 

(Spielmannia desertorum ECKL. & ZEYH. ex 
SCHAUER in DE CANDOLLE 1847 p. 526. men
tioned also in ROLFE 1912 p. 94. was cited 
as a synonym of S. revoluta and thus not 
validly published.) 

A woody shrul) up to 1.5 m high. 
Branches ascending, with l igh t -brown or 
greyish ba rk and with p rominen t leaf scars 
on the defoliated par t s 1 to 3 years old. 
Young branches closely and imbricate ly 
leafy, vil lous-lanate with shiny, mult i 
cel lular hai rs up to 2 m m long. Sides of 
leaf bases persis tent and con t inu ing into 
distinct to p rominen t stem ridges. — 
Leaves opposi te or a l te rna te , closely set, 
erect, in 4 rows (those in the same longi
tudinal row spaced 3.5—12 m m from each 
o the r ) , 7—12 m m long and 2—5 m m 
broad, broadly lanceolate bu t appea r ing 
na r rowly lanceolate due to the marked ly 
revolute margins . These wi th 8—15 short ly 
deltoid, muc rona t e teeth spread ing down-
or inwards , occurr ing more sparsely in 
apical third of leaf (Fig. 1 B). Apex short ly 
mucrona te . Base lateral ly decu r ren t into 
b ranch ridges. Leaves covered wi th short , 
g landul i ferous ha i r s on the surface and 
longer hairs , often wi thout apical gland. 
especially closely on mid-vein of lower 
side. — Flowers s imilar to those of Oftia 
africana. — Bracteoles want ing . — Pedicel 
short or very shor t , up to 0.5 m m long. — 
Calyx deeply d iv ided: lobes l inear, 3—4.5 
m m long and about 0.4 m m broad , flat, 
pointed, not par t icular ly stiff, covered with 
glandul i ferous hai rs . — Corolla tube about 
4.5—7 mm long, wi th g landul i ferous ha i r s 
on outer side: lobes obovate- rec tangular , 
up to 4 by 2.5 m m , somewha t b roade r to
wards the t runca te or rounded apex t h a n 
towards the base. — Stamens and pistil as 
in the other species. — Drape globose, in 
dry condit ion about 2.5 m m in d iameter . 

DISTRIBUTION. Restricted to the Little 

Namaqualand Division, where the species 

occurs on the slopes of the Khamiesberg 

and on hillsides in the adjacent regions. 
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According to records of the col lect ion 
ACOCES no. 19354. the species o c c u r s in 
r h e n o s t e r b u s h vegetat ion, and it is p rob
ably also found in the driest types of scle-
rophyl l macch ia . 

C O L L E C T I O N S S T U D I E D . Li t t le Na
m a q u a l a n d : Between Pedroskloof and 
Leliefontein. DRÉGE (LD); Kasparskloof , 
El lebogsfontein , etc., D R É G E ( L D ) : Kha
miesberg , E C K I . O N & Z K V H E R (SAM); Wol -

veton, P H I L L I P S (LD) : Klipfontein, C O M P -

TON 5516 (NBG); B r a k d a m , S C H L E C H T E R 
(S). B O N O 1142 (NBG): Modderfonte in , 
W H I T E H E A D (S); Near O'Okiep, B O L U S 

(SAM). 

Oftia africana (L.) Bocq. 

BOCQUILLON 18(51 p. 11: BAILLON 1888 p. 
398: SCOTT-ELLIOT 1891 pp. 371—372; ROLFE 
1912 p. 94: KRXNZLIN 1929 p. 125; DE VOS 
1947 pp. 176 ff.: HUTCHINSON 1946 pp. 42— 
43; SALTER 1950 p. 729. — Lantana africana 
L.; LINNAEUS 1753 p. 628: THUNBERG 1860 p. 
98; 1823 p. 458. Spielmannia africana (L.) 
WlLI.D.: WlLI.DENOW 1800 p. 321; POIRET 
1806 p. 346. A specimen in CLIFFORD'S her
barium (BM) should probably be selected as 
the type. In addition, a specimen in LINN 
bearing the name "Lantana africana" in I.IN-
NAEUS's handwriting corresponds well with 
the conception of Oftia africana. 

Spielmannia jasminum MEDIK.; MEDIKUS 
1775 p. 196. — Batindum jasmin{e)um (ME
DIK.) RAF.; RAITNESQUE 1838 p. 81. — Oftia 
jasminum (MEDIK.) WKTTST.: WETTSTEIN 
1895 p. 360. Type not seen. 

Lantana crispa THUNB.; THUNBERG 1800 p. 
98: 1823 p. 458. - Type in THONBERG's her
barium ll ' l 'S. lectotype). See below. 

Spielmannia decurrens MOENCH; MOENCH 
1794 p. 479. nom. illeg. - - The name was 
given as a substitute tor Lantana africana L.. 
which was quoted, and thus it is nomencla-
torally superfluous by present rules. 

Note, l.antana capensis THUNB. published 
in THUNBERG 1800 p. 98. was cited as a syno
nym of Spielmannia jasminum by SCHAUER 
1847 p. 526. and of Oftia africana by ROLFE 
1912 p. 98 and in Index Kewensis. However, it 
is a svnonym of Teedia lucida (SOLANO, in 
AIT.) RUDOLPH!, which is more closely de
scribed below, on p. 458. 
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Fig. 3. Approximate distribution of: A: Oftia glabra and B: 0. africana with its western 
population, C. which lias particularly pubescent leaves with revolute margins. 0. revoluta 
occurs in Little Namaqualand further to the north-west, and is not included in the map. 

A blanched shrub up to 1 m high or 
more, often widely spreading, sometimes 
(according to SALTER 1950 p. 729) form
ing thickets several metres across. Branches 
decumbent, generally 0.5—2 m long, with 
light-brown bark. Branch ends greenish 
and somewhat herbaceous, covered with 
short, glanduliferous and long, multicel
lular and usually non-glanduliferous hairs, 
and provided with 4 ridges confluent with 
the decurrent leaf bases. — Leaves (Fig. 
I C) ovate to circular, usually 10 to 40 nun 
long and 5 to 13 mm broad, sessile, acute 
to acuminate, rather mesophilous, margin
ally slightly or rarely conspicuously revo
lute. serrate or dentate with more or less 
rigid, sometimes mucronate teeth usually 
less than 1 mm long. Leaf base cuneate to 
obtuse, with decurrent margins. Pubes
cence of closely spaced, glanduliferous 
hairs 1 mm long or less. — Bracteoles 
usually wanting, seen only in one speci
men, then linear-subulate and about 1 mm 
long. — Pedicel short, up to 1 mm long. 

- Calyx (Fig. 2 1) deeply divided, with 

the tube about 1—1.5 mm deep; lobes 
usually 3.5—4 mm long, linear, flat, acu
minate, covered with short, glanduliferous 
hairs. — Corolla tube greenish, about 6— 
8 mm long, glabrous on basal parts, with 
short, glanduliferous hairs on upper parts 
of outer side; lobes white, obovate to 
rounded-rectangular, about 8.2—5 mm 
long and 2.5—3 mm broad, glabrous or 
with sparse hairs on basal parts of outer 
side, with entire or slightly lobate margins. 
— Stamens and pistil as in the other spe
cies. — Drape when dry about 4 mm in 
diameter, when fresh black and shiny. 

DISTRIBUTION. The approximate dis 
tribution of 0. africana can be seen in Fig. 
3, which is based on rather limited mate
rial. It ranges from the Cape Peninsula 
along the mountains to the Giftberg and 
Nieuwoudtville regions (Vanrhynsdorp and 
Calvinia Divisions) in the northwest, and 
from the Worcester Division eastwards 
along the Witteberg and Great Swartberg 
Mountains at least as far as Sevenweeks-
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poort, and along the Langeberg Mountains 
through the Montagu and Riversdale Divi
sions as far, perhaps, as the Uitenhage 
Division (as pointed out by HUTCHINSON 
1946 p. 42, who referred to a specimen 
found by FOURCADE). In the south-western 
regions especially, 0. africana is quite com
mon. It occurs on sandstone and sandy 
soil but has also been recorded from gra
nite outcrops. 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 position on the shrub, but some of 
the conspicuous differences are probably 
genetically conditioned. To some degree 
they vary with geographical position. Thus, 
for example, forms with extremely short 
pubescence (glanduliferous hairs) occur in 
the Montagu Division, whereas often rela
tively small-leafed forms with almost shiny 
leaves can be found in the northern parts 
of the Cedarberg Mountains. Forms with 
relatively large, sometimes almost circular 
leaves and with relatively long, partly vil
lous pubescence occur, for example, in the 
Paarl—Wellington region. 

One deviating population particularly 
worth mentioning occurs on the low hills 
near Saldanha Bay. The stems are villous 
and the leaves proportionally small with 
more strongly revolute margins than in 
other forms of 0. africana. In the features 
mentioned it approaches O. revolata. The 
specimen named Lantana crispa by THUN-
BERG is similar in appearance. In Flora 
Capensis of 1823 it was reported as com
ing from Roode Sand below Great Winter-
hoek Mountain (Tulbagh), but nothing is 
written on the sheet in UPS and the state
ment can be queried. Without resort to 
more extensive material the latter-men
tioned forms cannot be adequately judged. 
It may be that they deserve the rank of 
subspecies. 
Bot. Notiser, vol. 124, 1971 

SYSTEMATIC POSITION OF OFTIA, 
COMPARISON WITH MYOPORUM 
(MYOPORACEAE) AND TEEDIA 
(SCROPHULARIACEAE) 

When discussing the systematic position 
of Oftia there are several possibilities to 
be taken into account. For a long time 0. 
africana 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 char
acters of Verbenaceae, and besides there 
is great difficulty in finding obvious con
nection to any particular genus in that 
family. 

As will bo demonstrated below, the same 
is true of Myoporaceae. In this family 
Myoporum shows the closest similarity to 
Oftia, but the similarity is not always con
vincing. 

As a fresh alternative in discussing the 
relatives of Oftia, the genus Teedia Ru-
DOLPHI (Scrophulariaceae) is here pre
sented. The reader will find numerous 
striking similarities but also differences, 
such as number of ovules, conventionally 
regarded as "family characters" in many 
text-books. 

Teedia is a small genus of two or three 
species. It does not seem to have been fully 
revised. Teedia lucida (SOI.AND. in AIT.) 
RUDOLPH] was originally described as Ca-
praria lucida by SOLANDER in AITON 1789 
p. 353, and has also been named Botck-
hausenia lucida (SOLAN», in AIT.I ROTH 
(1800 p. 56). It was illustrated with details 
in Botanical Register 1817, plate 209, and 
a second species, Teedia pubescens, was 
described from BuRCHELL's manuscripts 
(and illustrated on plate 214) in the same 
series. Beside these species, there are two 
species of Teedia described by GANDOGER 
(1919 p. 219), T. pentheri from the Knysna 
region, and T. obtusifolia from near Gra-
hamstown. These differ only in details of 
the leaf shape and are probably conspeci-
fic. In addition, they are probably the 
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same species as T. pubescens as p ic tured 
in Botanical Register. T h e types of all the 
species ment ioned have berr ies , but a spe
c imen (from S) studied by me had typical 
d rupes and fewer and larger seeds (Figs. 
4 H—I) a l though in other respects it agrees 
to o ther Teedia ma te r i a l from the eas tern 
divisions of Cape Province . 

T h e degree of s imilar i ty be tween the 
three genera Oftia, Myoporum and Teedia 
will be presented below as objectively as 
possible with regard to all pr inc ipa l char 
acters known to the a u t h o r s . F u r t h e r stu
dies especially of stem a n a t o m y , cytology 
and seed and fruit s t ruc tu res would be 
welcome in the fu ture . 

DISTRIBUTION 

Teedia is restr icted to sou the rn Africa, 
but is more widely d is t r ibuted t h a n Oftia. 
occurr ing in the Cape Province , Natal . 
Transvaal and Lesotho . The specific prob
lems in the genus do not seem to be en
tirely solved. Myoporum occurs in Austral ia 
and in par t of eas te rn Asia. 

HABIT 

All the genera are woody. Teedia and 
Oftia are low s h r u b s : Myoporum is verv 
variable in size and habi t ; some species a re 
trees and often a t t a in cons iderab le height . 

P U B E S C E N C E ON BRANCHES 
AND LEAVES 

In species of Teedia and Oftia the s tems 
and leaves are covered with ha i r s consist
ing of lew to several stalk cells a n d an 
apical globose gland. The gland is mul t i 
cellular, being divided by vert ical par t i 
t ions in bo th genera , but m a y be unicel lu
lar in Teedia. In Oftia the stalk of the 
hairs somet imes consists of a row of 
ra ther n u m e r o u s cells, in which case the 
apical gland m a y be missing. In the species 
of Myoporum wh ich are not whol ly gla
brous , the ha i r s a re of an ent i rely different 
type. 

LEAF CHARACTERS 

In Teedia the leaves are opposite, in 
Oftia they a re usual ly opposi te , but may be 
a l ternate , in Myoporum they are a l ternate . 

T h e leaves in Teedia a re sessile or nar
rowed at the base into a petiole-like stalk. 
though the base is usual ly more or less 
widened or even aur icu la te (Fig. 4 E) as 
in forms of Oftia. As in this genus the 
leaves a rc lateral ly decur ren t . cont inuing 
as stem ridges on the in te rnode below the 
leaf. This s imilar i ty is most conspicuous 
(cf. Figs. 1 A and 4 E ) . In Myoporum the 
leaf is not decur ren t or aur icu la te at the 
base, and stem ridges a re not present . 

The shape of the leaf as a whole varies 
in each of the three genera . In Teedia and 
Oftia the marg ins a lways have short teeth. 
In Myoporum the marg ins are often entire, 
but somet imes serrate . The re are no par
ticular differences in the venat ion of the 
leaves. 

ANATOMY OF STEM AND LEAF 

In t raxy la ry phloem s t rands have been 
repor ted in young s tems of Oftia (MET
CALFE & CHALK 1950 p. 1024), but have 
not been recorded for o ther member s of 
Myoporaceae nor for Scrophular iaceae . 
Complementa ry studies in Oftia and Teedia 
are necessary. 

According to M E T C A L F E and CHALK (loc. 

cit.) s tomata a re confined to the lower side 
of the leal in Oftia but Ibis has been shown 
to be not entirely t rue . In Oftia. as in 
Teedia. sparse s tomata occur on the upper 
leaf surface, so that Ihese genera and Myo
porum do not differ wi th regard to this 
charac te r . 

The s tomata are of Ranuncu laceous type 
in Oftia and Teedia. but of Cruciferous 
type in Myoporum. 

Secretory cavities located in the sub
ep idermal layer (see WETTSTEIN 1895 Fig. 
142) are present in Myoporum and o ther 
genera of Myoporaceae in the strict sense, 
but are absent in Oftia and also in 'Teedia. 
'The two latter genera a re also alike in that 
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they have no sclerenchymatous tissue in 
the leaves. 

INFLORESCENCE, BRANCHING 

In Teedia lucida the inflorescence is a 
thyrse. The flowers are assembled in 
cymes towards the ends of the branches: 
some cymes are borne in the axils of the 
upper foliose leaves and have the appea
rance of 3- to 7-flowered dichasia (a base 
of such a dichasium is shown in Fig. 4 E). 
Towards the apex the leaves gradually be
come more bract-like and in their axils 
bear cymes of the same kind though less 
developed (Fig. 4 13). The branch apex is 
not capable of continuing growth in the 
following season, as in Oftia, and the 
branch system accordingly is sympodial. 

In Myoporum the flowers are solitary or 
a few together in the leaf axils towards 
the ends of the branches. When several 
(often 3) in number they presumably re
present reduced cymes, although the pedi
cels all appear to emerge directly from the 
leaf axil. As in Oftia the branches continue 
apical growth forming a monopodia! 
bianch system. 

BRACTS, PEDICEL, BRACTEOLES 

In all three genera cymes or solitary 
flowers are borne in the leaf axils towards 
the ends of the branches. There seems to 
be no actual difference in these leaves be
tween the genera except that in Teedia 
they become smaller towards the ends of 
the branches in connection with the 
branches inhibiting their growth at the 
apex of the thyrse. 

The long slender pedicels in Myoporum 
represent a deviation from the other two 
genera. In Oftia the pedicel is generally 
very short. 

In Teedia bracteoles are always present 
on the pedicels of well-developed flowers, 
and floral buds are generally developed in 
the axils of the brateoles. In Myoporum 
bracteoles are at least occasionally present 
(although it is often stated otherwise in 
Bot. Xotiser, vol. 124, 1971 

text-books), but small and located near the 
pedicel base. In Oftia well-developed brac
teoles occur in forms of (). glabra (Fig. 
2 G), and small bracteoles may also rarely 
be found in 0. africaua (seen in one speci
men) . Lateral flowers are not developed 
in the axils of the bracteoles, however. 

CALYX, COROLLA 

The calyx is conspicuously similar in 
Teedia and Oftia, both having a very short 
tube and relatively long lobes. The texture 
and pubescence are also alike. In Myo
porum the calyx is somewhat different, 
but very variable. 

The corolla of Teedia closely resembles 
that of Oftia, including shape and length 
of the tube as well as size and shape of 
the lobes. 4^he tube is clothed with the 
same kind of hairs on the distal parts of 
the inner side in all three genera. In 'Teedia 
the corolla is mainly pink, in Oftia it is 
white, in Myoporum generally white with 
variegated patterns. 

FLORAL ANATOMY 

The vascular anatomy of the flower will 
be treated in detail below. There are 
certain differences between Teedia and 
the other two genera, but these can prob
ably be largely explained by the more 
numerous ovules (see p. 471). 

STAMENS 

The stamens are generally 4 in number 
in all three genera. However, in Teedia as 
well as Myoporum there are sometimes 5 
functional stamens. In 'Teedia there is 
variation within the species (and even on 
the same branch) in this respect (at least 
in T. lucida), in Myoporum the number is 
more constant within species. In Oftia the 
stamens are 4; the upper, median stamen 
is wanting. 

In Teedia and Oftia the stamens corre
spond in position in the corolla tube as 
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Fig. 4. Delails of two species of Teedia; A G: T. lucida; II—I: Species of Teedia not 
identified. — A—I): ACOCKS no. 223(5; E: WAHLBERG. Table Mt.; F—G: ZEYHER, Tulbagh; 
H—I: WAHLBERG, Swa(rt)kop River. - A: Leaf, X4. — B: Flower and bract from near 
top of tbyrse, X4. — ('.: .Stamen, > 8. — D: Pistil, X8. — E: Base of cyme from lower part 
of thyrse, X8. — F: Seed, X8. — G: Berry, in dried and somewhat pressed condition. 

X4. — II: Drupe, dried, X4. — I: Seed, X8. 

well as in length of fi lament and shape of 
the an the r s (Figs. 2 D — F and 4 C). The 
s tamens in Myoporum a re somewha t dif
ferent, the thecae, for example , being more 
dis tant b a s a l h . 

P O L L E N GRAINS 

T h e pol len grains of Oftia and Teedia 
seem to agree in the ma in features, being 
4-co lpor (o id)a te and having a r a the r 
smooth , main ly foveolate surface (Fig. 5) . 
In Oftia the ora are not discernible on the 

exterior (Fig. 5 A and C) but they are 
clearly visible on p repa ra t ions in optical 
sections (Fig. 6 A—B) . In Teedia the meso-
colpium surface is more scu lp tured than 
in Oftia, tending towards an orna te -con
volute pa t te rn (with small perforat ions) 
especially next to the colpi (Fig. 5 G). 

In Myoporum the pollen gra ins a re en
tirely different (according to ERDTMAN 
1952 p. 277), with ,'! colpi, each with two 
lira. The o ther m e m b e r s of Myoporaceae 
investigated seem likewise to have exclu
sively ',1 ape r tu re s . 

Bot. Notiser, vol. 124. 1971 
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Fig. 5. Scanning electron photo micrographs of pollen grains of Oftia africana (A—Bl. 
0 . glabra (C—D) and Teedia ludda (E—G). — A—B: DAHLGREN & STRID no. 2236; C—D: 
COMPTON no. 20155; E—G: ACOCKS no. 223(5. — A, C. and E: Entire grains in obliquely 
equatorial view, all X2,600. — B, I), and G: Detail of mesocolpium, all X 10.500. — F: 

Aperture. X5,200. 

P I S T I L 

The pistil of Teedia (Fig. 4 1)) shows 
consp icuous ex terna l s imilari t ies to that of 
Oftia (Fig, 2 A—C), but the placenta in 
each loculus has m a n y ovules and a bilo-
ba te a p p e a r a n c e (Fig. 8 G, H, L ) . In Oftia 
the ovules in each loculus are a r r anged in 
two superposed pai rs and a re thus 4 in 
n u m b e r . In both genera there are a lways 
two locules. 

In Myoporum the loculi vary from 2 to 
10, and the ovules in each loculus a re 
sol i tary or 2. 

Styles and s t igmas are very similar, 
especially in Oftia and Teedia. 

of the Teedia collections studied (of 7". 
pubescens or an undescr ibed species) col
lected by W A H L B E R G near S w a ( r t ) k o p 
River (S), the fruit is a d rupe with h a rd 
inner walls (Fig. 4 H) . At least in the dry 
condi t ion this is extremely similar to the 
dry d rupes of Oftia. The d rupe in the 
Teedia collection ment ioned is m a n y -
seeded, however , like the berr ies in o the r 
collections. 

In Myoporum the fruit is a d rupe which 
may be very similar to that in Oftia. It 
is c o m m o n l y globose, but varies great ly 
wi th in the genus . The locules (and seedsl 
are frequent ly more than 2 in number . 

F R U I T 

T h e fruit in Teedia lucida at least, is a 
be r ry with a fleshy wall. However , in one 
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S E E D 

The seeds of Teedia are generally smaller 
than those of Oftia and the funicle is less 
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Fig. 6. Pollen, trichome and seed structures in Oftia and Teedia. — A: Oftia africana, pollen 
grain in equatorial view, optical section in light microscope; DAHLGREN & STRID no. 223(5. 
— B: O. glabra, pollen grain in polar view, optical section; COMPTON no. 20155. C: 0. 
africana. glanduliferous hair; WALL, Constamtia Nek. — I): Teedia lucida. glanduliferous 
hair; ACOOKS no. 2230. — E: Oftia africana, seed, X90, scanning electron micrographs: 
DAHLGREN & STRID no. 8002; great pressure has caused the outermost thin layers to col
lapse, so that the walls of the thick lignified cells seen in G (for Teedia) stand out as a 
sharp reticulum. — V: Ditto, detail of wall. X 1750. — G: Teedia sp„ detail of testa in 
transverse section; WAHLBERG, Swa(rt)kops River; e: endosperm, t: large, conical cells re

garded to he the tapetum by DE Vos, i: integumentary layer. See further in the text. 

developed. In o ther respects the seeds 
show close s imilar i ty , however , such as in 
shape , sur face s t ruc ture , and colour . They 
are somewha t lunula te , dull black, and 
have longi tudina l rows of rugae along the 
hack (Figs. 2 K, 4 F , I, and 6 E ) . The 
seeds of Myoporum a re different in shape 
and colour , and the surface is smoother . 

Transverse sections of the seed coat in 
Teedia (Fig. 6 G) show the s ame s t ruc ture 
as that in Oftia as d e m o n s t r a t e d by D E V O S 
1947 Figs. 61—62, hav ing large, na r rowly 
conical cells wi th thick, lignified inner 
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walls project ing into the endosperm tissue. 
According to DE Vos these cells represent 
the t ape tum, and are enclosed by th in-
walled in tegumenta ry tissue. The seed coat 
of Myoporum and Eremophila (Myopora-
ceae) is very different, and the ep idermis 
of the in tegument makes up the mos t 
thick-walled protect ion. 

EMBRYOLOGY 

According to D E V O S 1947, there a r e 
similari t ies in the ma in embryologica l 
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characters between Oftia on the one hand 
and Myoporum and Eremophila on the 
other. However, in Oftia the nucellns per
sists at the base of the embryo-sac until 
after fertilization, while in the other two 
genera it disappears at an early stage. In 
Oftia the micropylar haus tori urn consists 
of 4 hypertrophied cells, in Myoporum 
and Eremophila of a large number of 
cells. 

In addition, DE VOS noted the above-
mentioned conspicuous difference in the 
construction of the testa. 

The embryological features of Teedia 
are not known. 

Conclusions 

The above evidence, thai Oftia is more 
closely related to Teedia (Scrophularia-
ceae) than to Myoporum (Myoporaceae), 
may warrant moving the genus to Scro-
phulariaceae. 

However, there are some doubtful points. 
Conspicuous differences hetween Oftia 
and Teedia are the fewer ovules of the 
ovaries and some marked differences in 
the vascular anatomy of the flower which 
are probably to a great extent connected 
with the placentation. Another difference 
which should not be overlooked, is the 
apical growth of the inflorescence apex 
that is wanting in 'Teedia. In addition, the 
occurrence of intraxylary phloem in the 
young stems of Oftia deserves further at
tention, and corresponding studies in other 
genera are needed. 

We consider it to be a matter of subjec
tive opinion whether Oftia should be treat
ed as belonging to Scrophulariaceae or as a 
separate family. The differences between 
Oftia and Myoporum are in our opinion 
too conspicuous to justify placing them to
gether in the same family as done at pre
sent. The similarity to Myoporum that is 
displayed by flower and fruit may be 
partly but not entirely due to development 
along parallel lines. 
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DETAILS Ol VASCULAR ANATOMY 
OF THE FLOWER IN MEMBERS 
OF OFTIA, MYOPORUM 
AND TEEDIA 

Oftia afrlcana 

Material studied: DAHLGREN & STRID 
no. 2748 from Cape Prov., Cape Peninsula, 
northerly slopes of hills ESE of Kommetje. 
1965. 

The pedicel has a rather thick, continu
ous vascular cylinder (Fig. 7 A) from 
which arise 10 calyx traces, some of which 
branch close to the base, others a little 
higher up (Fig. 7 B). resulting in 16—'20 
traces. After entering the calyx some of 
them gradually disappear, so that each of 
the lobes of the calyx will contain only 
one median and two lateral bundles (Pig. 
7E. H). 

Above the level where the calyx traces 
arise, the vascular cylinder of the recep
tacle sends out first 5 petal traces and then 
5 stamen traces (Fig. 7 C—E). all of which 
enter the corolla tube. Within the tube 
each of the petal traces divide to form a 
lateral branch on each side. This branch
ing takes place well below the level of the 
stamen base (Fig. 7H) . The stamina! 
traces do not branch. There are 5 stamina] 
traces, 4 of which supply the stamens, 
while the fifth trace, posterior in posi
tion, proceeds within the corolla tube and 
gradually disappears near the level of the 
detachment of the stamens (Fig. 7.1). 

Above the point of origin of the stami-
nal traces the vascular cylinder of the 
thalamus consists of a dorsal trace and a 
number of lateral traces for each of the 
two 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. 
7E—F) . The latter runs along the central 
region of the septum and in its course con
tracts into a solid vascular cylinder (Fig. 
7 G). Ovular traces emerge from this axile 
strand near the top of the ovary (Fig. 7 H, 
K). Above the level of the ovules a short 
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Fig. 7. Vascular anatomy of 1 he flower of Oftiti africana; DAHLGREN & STRID no. 2748. -
A: Transverse section of pedicel showing a complete cylinder of vascular tissue. — B: 
Origin of calyx traces. — C: Section showing outermost ring of calyx traces, inner ring 
of petal traces, next inner ring of 5 stamen traces, and the axile cylinder. I): Section 
at a slightly higher level, just beneath the detachment of calyx. — E: Section of calyx, 
corolla (with petal and stamen traces and base of pistil). — F: Section through base of 
pistil showing an outer ring of bundles for the ovary wall and a central ring of vascular 
bundles. G: Section through base of loculi, showing a solid vascular cylinder in centre 
of septum. - H: Section at placental level showing ovular traces. — I: Section through the 
ovary above the level of the loculi. The dots in the centre indicate transmitting tissue. — 
.1: Section a little below insertion of stamens K: Diagrammatic view of longitudinal 

section of flower. 

channel t h r o u g h the septum links the 
upper ends of the two loculi. The axile 
s t rand, w h i c h suppl ies the ovules, divides 
into two bund les which run for a shor t 
dis tance in the sep tum on each side of this 
channe l a n d d i s appea r wi thout enter ing 
the style. A s t r a n d of t ransmi t t ing t issue 

runs from the base of the style up to the 
tip of the st igma. Only the two dorsa l bun
dles of the carpels r u n t h r o u g h o u t the 
length of the style (Fig. 7 J ) . T h e outer 
bundles of the ovary wall d i s a p p e a r at the 
top of the ovary after i r r egu la r fusions 
among themselves (Fig. 7 I ) . 
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Myoporum deserti 
Material s tudied: Myoporum deserti A. 

Cl'NX. ex BENTH.; BOORMAN sine no. from 
Austral ia, New South Wales , Na r rah r i , 1907 
(LD). 

The flowers investigated had ö func
tional s tamens as also in M. sandwicense, 
for example . In most species of the genus, 
however , there a re only 4 s tamens , the pos
terior one being suppressed as in Oftia. 

The pedicel of M. deserti has a cont inu
ous vascular cyl inder (Fig. 8 A) from 
which arise first 5 m e d i a n t races to the 
sepals and then 4 commissu ra l t races for 
the sepals (Fig. 8 B—C). It is pecul iar tha t 
a l though the calyx has 5 lobes and 5 me
dian traces, the re were only 4 commissura l 
t races in all the buds sectioned. These 
b ranch and supp ly the marg ins of adjacent 
sepals (Fig. 8 C—E) . In the region where 
the commissu ra l bund le is absent , a lat
eral b l a n c h of the med ian t race of the 
sepal supplies the marg ins . Fifteen bundles 
enter the calyx, 5 of them being the me
d ian traces of the sepals and the o ther 10 
the lateral bundles of the sepals derived by 
the b ranch ing of the commissu ra l t races 
( F i g . S C — G ) . 

Above the point whe re the vascular sup
ply to the calyx begins, 5 petal t races , and 
a little above them, 5 s t amen t races a re de
tached from the vascular cyl inder (Fig. 
8 D — E ) . The s tamen traces ar ise at a 
point above the level of the calvx base. 

Above this level the corolla lube wi th the 
5 petal t races and the 5 s tamen t r aces is 
separa ted from the base of the gynoec ium 
which conta ins a con t inuous vascu la r cyl
inder (Fig. 8 F ) . T h e petal t races divide 
nea r the level w h e r e the s t amens depar t 
(Fig. 8 H — I ) , whi le the s tamen t races p ro 
ceed u n b r a n c h e d th roughou t . 

T h e r e is cons iderab le var iat ion in some 
impor t an t aspec ts of the vascu la r supp ly 
to the ovary , especially to the p lacenta] 
a reas . 

In most f lowers the vascular cyl inder 
b r e a k s up into 8 bund les at the base of the 
ovary , the 2 dorsa l bundles of the carpe ls 
(d) , 2 m e d i a n la tera l bundles (ml) , and , 
in the p lane of the septum 2 pa i r s of 
l a t e ro -marg ina l bund les (1ml (Fig. 8.1). 
The l a t e ro -marg ina l bundles divide in to 
ca rpe l la ry vent ra l bundles and the la teral 
bund les of the ova ry wall (Fig. 8 K ) . In 
some spec imens each of them sends ou t 2 
vent ra l t races (often at slightly different 
levels), one for each carpel . 

Ventral t races coming from oppos i te 
sides but belonging to the same carpe l 
fuse to form a placenta l s t rand. (In one 
specimen, however , the p lacenta l b u n d l e 
is a single vent ra l bund le coming from one 
side, the co r r e spond ing one from the o the r 
side being absent.) A longi tudinal r idge, 
single in the basal region, bifid in the 
uppe r ovul i ferous zone and single again in 
the shor t region above this, projects from 

Fig. N. Vascular anatomy of the flower of Myoporum deserti; HOORMAN sine no., from 
Narrabri, Australia. — A: Transverse section of pedicel. - - B: Departure of 5 sepal midrib 
traces. — C: Sepal midrib traces and 4 branching commissural traces. - 1): Departure 
of petal traces. — E: T.s. just above the level of the calyx tube base. — F: T.s. above 
separation of corolla tube. - G: Slightly higher level, showing the 5 sepal lobes separated. 
— H: T.s. just below the insertion of the filaments. — I: T.s. above separation of fila
ments. — J: T.s. of gynoecium base in another flower of M. deserti, showing the dorsal 
bundles of the carpels (d), median lateral bundles (ml) and two latero-marginal bundles 
(lm). — K: Origin of ventral bundles through division of the latero-marginals. — L: T.s. 
through basal level of loculi showing ventral bundles in septum at base of the longitudinal 
ridge. — L—N: T.s. through ovary at successively higher levels. — O: Showing division 
of one of the ventral (placental) bundles into 2 ovular traces. — P: Showing the 2 ovular 
traces in the placentas. — Q: T.s. near top of ovary. — R: T.s. through style. — S: Diagram
matic longitudinal section of flower — T: T.s. of ovary in another flower. — U: Origin of 
ovular traces as branches of ventral (placental) bundle. — V: Division of the ventral 
bundles into two. — W: Fusion of the tips of the ventral bundles with a bundle of the 
ovary wall. — X—A: T.s. of another flower showing a different origin of the ventral 

(placenta!) bundles. — Ä—Ü: T.s. of ovary at successively higher levels. 
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the septum into each Ioculus. T h e two 
placental bundles proceed u p w a r d s at the 
junct ion of these ridges with the sep tum 
(Fig. 8 L — N ) . Near the ovul i ferous level 
they move into the p lacentas and divide 
into two ovula r t races (Fig. 8 O—P) , which 
supply the two pendu lous ovules in each 
Ioculus. 

The dorsal bundles , median la teral bun 
dles and the m o t h e r s t rand of the ventra l 
(placental) bund le divide, increas ing the 
n u m b e r of bundles in the ovary wall (Fig. 
8 K — ü ) . In the u p p e r par t of the ovary 
wall the n u m b e r of bundles is reduced as 
some fuse and o thers d i sappear , leaving 
only one dorsa l bund le and two lateral 
bundles for each carpel (Fig. 8 Q ) . Jus t 
above each placenta a s t r and of t r ansmi t 
ting tissue is also formed. A little h igher 
up , the two s t rands of t ransmi t t ing t issue 
fuse, and the lateral bundles d i sappear , so 
tha t only the two dorsa l bundles of the 
carpels a re left. These proceed th roughou t 
the length of the style in to the s t igma, 
along wi th the s t rand of t ransmi t t ing tissue 
(Fig.8R). 

In one specimen, the bundle in each pla
centa sends out an ovular branch on each 
side to the two pendulous ovules in the Io
culus (Fig. 8T—U) and bifurcates (Fig. 8 V). 
These two bundles continue into the septum 
and then outwards to fuse with a bundle of 
the ovary wall (Fig. 8 W ) . Along with the 
other lateral bundles of the ovary wall it 
disappears at the top of the ovary, leaving 
only the dorsal bundles of the two carpels. 

In another specimen, the dorsal traces of 
the two carpels deviate outwards, the rest of 
the vascular cylinder breaking up into two 
composite ventral strands, each representing 
the fusion product of the two ventral bundles 
of the same carpel, and a few- bundles for the 

ovary wall (Figs. 8 X Yl. after which the 
composite ventral bundles proceed as usual. 

Teedla l u r ida 

Material s tudied: Teedia lucida ( S O L A N D . 
in A I T . ) R U D O L P H I ; ACOCKS no. 1887 f rom 

South Africa, Cape Prow, Ceres Div., 
c racks in rocks at foot of Ceres Mt., 1933 
(S). 

Out of 3 flower buds studied, 2 were 
micro tomed t ransverse ly and one longi
tudinally. Of the former, one had 4 sta
mens while the o ther had 5, all of which 
were funct ional . In the 5-staminate f lower 
the calyx was 5-lobed as usual, whi le in 
the latter one of the lobes of the 5-lobed 
calyx was fur ther split a lmost up to its 
base into two lobes. The other features 
were s imilar in the flowers. 

The vascular cyl inder of the pedicel di
vides into l\vo s t rands (Fig. 9 A) which 
divide fur ther and give rise to a ring of 
bundles and bear t races to the floral or
gans. In the bud with the normal ly 5-lobed 
calyx as well as in that with one of the 
lobes cleft, there are 6 calyx traces all of 
which b ranch as far down as the t h a l a m u s 
region (Fig. 9 15, C, M, N, O). All these 6 
t races ar ise direct from the stele. Due to 
the b ranch ing of these t races in their lower 
part , each of the calyx lobes receives one 
median bund le and two or more lateral 
bundles . In the b u d with only 5 calyx 
lobes, it is the an te r io r sepal that is sup
plied by two traces. In the other bud the 
extra lobe is more or less an tero la tera l . 

Five petal t races and 4 or 5 s tamen 
traces (in the buds with 4 or 5 s tamens 

Fig. 9. Vascular anatomy of the flower of Teedia lurida; ACOCKS no. 1N87 from Ceres Mt.. 
South Africa. — A: Transverse section through top of pedicel. — B—C: Departure of calyx 
traces. — D: Departure of 5 petal traces and 4 stamen traces. — E- F: Showing 5 calyx 
lobes, corolla tube and the base of the ovary at successively higher levels. — G: T.s. through 
placental level showing placental and ovular traces. — H: T.s. of ovary at a slightly higher 
level. — I: T.s. at a level of top of the ovary. — .1: T.s. through style, corolla and calyx. — 
K: T.s. showing corolla and 4 anthers. — L: Longitudinal section of ovary and flower base 
somewhat diagrammalically. — M—P: T.s. at 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 
text. — Abbreviations: a, stamen trace; c, petal trace; d, dorsal bundle of a carpel: 

k, calyx trace. 
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respectively) arise at a short distance 
above the level where the calyx traces 
arise (Fig. 9 1), E, N, O, P) and enter the 
corolla tube. Above this point, the dorsal 
traces of the two carpels and a varying 
number of traces for the ovary wall depart 
from the vascular cylinder, which then 
contracts to an almost solid cylinder. This 
proceeds upwards in the centre of the sep
tum (Fig. 9 D - F I . 

The placentas are attached to the sep
tum in its upper half. The placenta of each 
loculus 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 branching placental 
traces are borne. They continue down
wards into the hanging placentas (Fig. 9 G, 
H, L). The placental traces divide into 
ovular traces which supply the ovules. 

The two axile strands disappear in the 
septum a little above the placental level 
(Fig. 9L) . An extremely narrow channel 
links up the two loculi (Fig. 9 H) at about 
this level. In the uppermost region of the 
ovary this canal closes up and its place is 
occupied by a strand of transmitting tis
sue, which continues into the style. For a 
short length the style has a hollow canal 
and in this region the transmitting tissue 
lines the canal. Where the style is solid the 
transmitting tissue occupies its centre. 
Only the two dorsal bundles of the carpels 
continue as fas as into the style; the other 
bundles of the ovary wall disappear at the 
top of the ovary after irregular fusions 
(Fig. 9 1—J). 

The corolla traces bear lateral branches 
at some distance below the level of the 
filament bases. The 4 or 5 staminal traces 
proceed unbianched throughout their 
length (Fig. 9.1, K, O, P). 

Discussion 

The floral anatomy of all pentamerous, 
bicarpellary flowers must show certain 
basic similarities based on similarities in 
the number and position of floral parts. 
Bot. Notiser, vol. 124, 1971 

In such a case, affinities between taxa may 
have to be judged by some comparatively 
minor but significant features of vascular 
organization. There are certain differences 
in the floral vasculature in the material of 
the three genera compared that should be 
pointed out. 

PEDICEL, SEPALS. The upper part of 
the pedicel in Oftia africana and Afyopo-
rum deserti show closed vascular cylin
ders, while that of Teedia lucida has two 
arc-shaped strands, the gaps probably re
presenting the leaf gaps of the bracteoles, 
which are better developed in this genus. 

The vascular supply to the calyx differs 
with the genera. In Oftid africana 10 traces 
arise at about the same level, their succes
sive branching later resulting in 16—20 
bundles. In Mgoporum deserti there are 
median traces and commissural traces for 
the calyx, the latter being however only 4 
instead of the expected 5. In Teedia lucida, 
finally, there are 6 calyx traces arising di
rectly from the stele and branching in the 
thalamus region. 

The differences in the calyx supply men
tioned are of limited value for systematic 
conclusions as long as the material inves
tigated in each genus is not more exten
sive. A number of commissural traces 
lower than that of the median traces in the 
calyx, such as in Mgoporum deserti, is also 
known in some genera of Acanthaceae, for 
example in Dipteracanthus (RAO 1953), 
and in this family the variation in commis
sural traces is great. 

COROLLA. STAMENS. The general fea
tures of the vascular supply to the corolla 
and stamens is similar in the three genera, 
only differing conspicuously with regard 
to the upper, median stamen trace. In 
Oftia capensis, where the corresponding 
stamen is lacking, there is still this stami
nal trace. In Mgoporum deserti this sta
men and its trace are present, but in 
Teedia lucida the trace was present only in 
the 5-staminate flower, absent in the 4-
staminate ones, a difference which is hard 
to evaluate. 
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PISTIL . T h e r e a r e great differences be
tween the th ree genera in the details of 
the vascular sys tem of the pistil base and 
in the placenta l supp ly . .lust above t he 
depa r tu r e of the petal and s t amen traces 
in Oftia afticana and Teedia lucida a dor
sal t race and a n u m b e r of lateral t races to 
the carpels are de tached from the vascular 
axile s t rand (Fig. 7 G and 9 E ) . In Myo-
porum desert) t he cyl inder normal ly 
b reaks up into 7 s t r ands , some of which 
divide fu r the r as shown in Fig, 8 J—L. 
The vascula ture of the ovary wall and 
style is s imilar in principle in the three 
genera . However , the re are great differ
ences between the three species c o m p a r e d 
with regard to the organiza t ion of the cen
tral, septal s t rands and the placenta l and 
ovula r supply . A similar i ty found in the 
mater ia l of Oftia africana and Teedia 
lucida is the presence of a shor t connect ing 
channe l t h rough the upper par t of the .sep
tum, connect ing the upper ends of the 
loculi. Apar t f rom the much more complex 
b ranch ing of the placental s t r ands to the 
more n u m e r o u s ovules in Teedia, there 
does mil seem to be grea ter differences be
tween this genus and Oftia, t han between 
Oftia and Myoporum deserti (which is very 
variable in itself). 
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Studies in African Cyperaceae IV 

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

HAINES, R. W. & LYE, K. A. 1971. Studies in African Cyperaceae IV. Lipocarpha R. Br.. 
Hemicarpha Nees. and Isolepis R. Br. — Bot. Notiser 124: 473—482. 

The relationship between the three genera Lipocarpha R. BR.. Hemicarpha N E E S 
and Isolepis R. BR. is studied. Hemicarpha isolepis NEES . the type species of the 
genus Hemicarpha, is found to have nutlets enwrapped by two scales and is there
fore a Lipocarpha. Mariscus paradoxus (CHERM.) CHERM. is very close to Lipocarpha 
in flower-structure, hut differs in having a minute third scale carried on a continua
tion of the spikelet axis above the flower. It is possibly an isolated offshoot of the 
line leading to Lipocarpha. The genera Lipocarpha. Hemicarpha and Isolepis are 
found to he closely related differing only in minute floral characters. 

Four new combinations are made, viz. Lipocarpha isolepis (NEES) R. W. HAINES. 
Isolepis kernii (RAYMOND) K. LYE, /. rehmannii (RIDLEY) K. LYE and /. micro-
cephata (STEUD.) K. LYE. 

GENERIC CIRCUMSCRIPTIONS OF 
LIPOCARPHA AND HEMICARPHA 

The genus Lipocarpha was establ ished 
by ROBERT B R O W N (1818), the n a m e "de
rived from the whole of its s q u a m a e being 
dec iduous" , "to avoid further confus ion" 
witli cer ta in species previously included in 
Hypolytrum R I C H A R D (1805) and its 
"p robab le c o r r u p t i o n " Hypaelyptum V A H L 
(180(5). Both Lipocarpha and Hypolytrum 
have a pa i r of "hypogynous scales" below 
the flower, but whereas in Hypolytrum 
I hey are equal in size, ciliate on the keel 
and placed lateral ly and at the same level 
on the pedicel, in Lipocarpha they are un
equal , not ciliate and placed dorso-ven-

' Present address: Department of Botany. 
Agricultural College of Norway. 1432 Volle-
bekk, Norway. 

I rally, the larger dorsa l below the smal ler 
ventral and e n w r a p p i n g it. T h e type spe
cies, L. chinensis ( O S B . ) K E R N {Hypoly
trum senegalense R I C H . , Hypaelyptum ar-
genteum V A H L ) has the compac t invohi-
cra te head of several sessile cones com
monly found in the genus (Fig. 1). 

The hypogynous scales of Lipocarpha 
are m e m b r a n o u s apar t from the while 
ribs, of which two in the lower scale and 
one in the uppe r usual ly conta in vascular 
tissue, the o thers only sc le renchyma 
(BLASER 1944). They e n w r a p the achene 
closely and fall wi th it at the same t ime as 
the cone-bract that subtends the flower. 

II is possible to regard the two scales as 
a pe r i an th c o m p a r a b l e to the six or more 
setae of a Scirpus, the cone-brac ts then be
ing glumes and the cone as a whole a 
spikelet. T h e genus would then belong to 
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Fig. 1. Lipocarpha chinensis (OSB.) KERN, the type species of Lipocarpha K. BR. — A: 
Habit X'/2. — B: Head of cones. - C: Fruiting cone. I): Flower with bract. — E: Flower 
with scales. F: Fruit with scales. G: Athene. — Drawn from HAINES 4044 (Roadside 

drain. Kampala. Uganda). 

Scirpeae, as in. e.g., B E N T H A M ' S (1X77) ac
count of Aust ra l ian . C L A R K E ' S (1901) of 
South African, and N A P P E R ' S (1965) of 
East African Cyperaceae . 

R O B E R T B R O W N (1810), however , sug
gested tha t each flower with its scales was 
a reduced spikele t : "concipe i taque in Kyl
linga s q u a m u l a m ext imam auc tam, secun-
(lam suppre s sam, va lvulasque floriferas di-
minutas c a r i n å q u e orba tas , et habes 11 > -
paelypt i spec iem" . La te r ( B R O W N 1818) on 
the same "ana logy of its s t ruc ture to that 
of Kyll inga" found the "spikelet reduced 
to a single f lower as in several oilier ge
nera of Cyperaceae" . A direct der ivat ion 
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from Kyllinga as thai genus is now under
stood is unlikely, for it includes only spe
cies with two style-branches whi le some 
Lipocarpha species have three, hut H O L M 
(1899), P A L L A (1905), KOYAMA ( 1 9 6 1 I and 

others have followed the reduct ion of an 
original ly many-f lowered spikelet with 
m a i n d is t ichous glumes character is t ic of 
Cgperus to the single-flowered spikelet 
" i t h only two scales of Lipocarpha 

in ' ) | 
c ig. -\. 

In Cgperus the spikelet c lusters are iMi-
illy peduncu la te with a tubula r prophyl l 
it the base of the peduncle (Fig. 2) . The 
luster inc ludes a single te rminal spikelet 



LIPOCARPHA, HEMICARPHA AND [SOLEPIS (CYPERACEAE) 475 

I Mariscus II 

Fig. 2. Diagrams showing equivalent parts in some of the genera discussed, illustrating a 
possible course of evolution from Protocyperas and Cyperus to Isolepis. Each group of 
drawing represents a cluster of spikelots, a single spikelei and a single flower with, where 
they exisl, the perianth and subtending bract, but the stamens omitted. Glumes lined longi
tudinally, subtending b rads of spikelets and spikelei clusters crosshatched. prophylls 
slippled. Protocyperus may have given rise to Cyperus by loss of perianth-segments and 

distichous arrangement of the glumes. 

with no p rophyl l at its base and a number 
of lateral spikelets each subtended by a 
bract and bear ing a small scale-like pro
phyll at ils base. Such an a r r a n g e m e n t is 
also found in Scirpeae and in this respect 
Cyperus may have preserved an a r range
ment pr imit ive for Cyperaceae as a whole 
(cf. H A I N E S 19(i7). 

Panicula te species of Mariscus resemble 
Cyperus but often have more spikelets in 
I hi' cluster a n d fewer f lowers in each 
spikelet (Fig. 2, Marisens I ) . F u r t h e r in
crease in spikelet number , t ighter packing 
and loss of the peduncle is seen in m a n y 
Marisens species with capi ta te inflores

cences (Fig. 2, Marisens I I I . T h e r e m a y be 
but one flower in the spikelei as in M. 
macropus C. B. C L A R K E , in which case 
there are only two glumes above the pro
phyll , the lower fertile, the u p p e r empty . 
The te rminal spikelet is now lost so that 
all a re lateral and have p rophyl l s a t the 
base. 

Loss of the upper glume and reduct ion 
of the lower g lume and prophyl l to m e m 
branous scales c lasping the achene would 
give a Lipocarpha (Fig. 2). The cone 
woidd then he a cone of reduced spikelets 
subtended by bracts , not equivalent to a 
spikelet of Scirpus, and the genus would 

Bot. Notiser, vol. 124,1971 
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Fig. 3. Lipocarpha isolepis (BOECK.) R. HAINES. — A: Habit xVs. — B: Fragment from 
plant base. — C: Cone. — 1): Flower with associated scales. — E: Cone-bract. — F: Pro-
phyll. — (i: Glume. — H: Flower enclosed by prophvll and glume. — I: Isolated flower after 
fertilization. — J: Fruit with prophyll and glume. — K: Achene. — Drawn from HAINES 

4268 (Shallow soil on wet rock, 2000 m, Sebei, Uganda). 

belong to Cypereae ra ther than Scirpeae. 
R.IKLI (1895) reached the same conclusion 
on purely ana tomica l g rounds . RAYNAL 
(1907) regarded the proposi t ion as "assez 
hypo the t ique" though he later (RAYNAL 
19681 accepted its probabi l i ty . In Asco-
lepis where a similar hut independen t re
duct ion appea r s to have occur red , P A L L A 
(1905) clinched his a r g u m e n t by finding 
occasional two-flowered spikelets with the 
glumes in dis t ichous a r r a n g e m e n t . VAN 
DEB V E K E N (1965) showed that bo th Lipo
carpha and Ascolepis have a Cyperus-type 
embryo , and there is therefore very s t rong 
evidence for placing these genera in Cype
reae ra the r t h a n in Scirpeae (cf. also L Y E 
1971 a ) . 

Here two species, Scirpus isolepis ( N E E S ) 
BOECK. and Mariscus paradoxus ( C H E R M . ) 
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CHERM. (Cyperns sub paradoxus Ki'K.) are 
considered. Both have been al one time 
placed in Lipocarpha, Ihe first one as L. 
rautanenii B O E C K . and L. monocephala 
TURRILL and the second as L. paradoxa 
C H E R M . It is p roposed to re tu rn the first 
to that genus as Lipocarpha isolepis based 
on Hemicarpha isolepis N E E S . Possibly the 
second also should be so re turned , ex
pand ing the concept of the genus to in
clude it, but the evidence in suppor t of 
such a step is not conclusive. 

Lipocarpha isolepis ( N E E S ) R. \Y. 
H A I N E S comb, no v. [syn. Hemicarpha iso
lepis N E E S in Ed inb . New Phil . Jou rn . 7, 
p. 263 (1834) a n d Scirpus isolepis ( N E E S ) 
B O E C K . in Linnaea 36, p. 498 (1870)] is an 
annua l , widespread in the w a r m e r par t s 
of the Old W o r l d (Fig. 3) . A sol i tary cone 
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projects hor izonta l ly , over topped by a 
bract cont inu ing the culm. Each cone-
scale covers a f lower enclosed in a mem
b r a n o u s shea th w h i c h becomes closely 
appl ied to the a c h e n e as it r ipens , so as 
to require soaking for its separa t ion . N E K S 
(1834) described t he sheath as consist ing 
of a single scale, bas ing his new genus 
Hemicarpha on th is species. CI.ARKK (1901) 
descr ibed an occas ional single scale placed 
lateral ly bid his d r a w i n g s (1909) showed 
it dorsa l , whi le HOLTTUM 11945) showed 
two scales side by side as in Hypolytrum. 
In fact there a re two scales, a lower dor
sal e n w r a p p i n g an upper ventra l as in 
Lipocarpha chinensis. Even if the observa
tions that one or bo th scales may some
t imes be absent is correct (cf. CI.ARKK 
1901), the two species m u s t be placed in 
the same genus . Again P A L L A ' S (1908 I 
s ta tement tha t Lipocarpha species all have 
a clearly t e rmina l inf lorescence as opposed 
to Hemicarpha w h e r e the inflorescence is 
appa ren t ly lateral canno t be upheld , for 
Lipocarpha minima C H E R M . and L. mono-
stachya R. G R O S S & M A T T F . figured by 

CHERMEZON (1937) and N A P P E R (1965) 
have soli tary la teral cones. L. minima 
CHERM. was . however , found by RAVNAI . 
(19071 to be a d e p a u p e r a t e form of /.. 
nana (A. R I C H . ] J. RAVNAI. . which nor
mally has a te rmina l inflorescence. 

The t ransfe r of the type species leaves 
the genus Hemicarpha ill defined, but it 
can possibly be conserved (if a very nar
row concept of the genera is wan ted ) , with 
Hemicarpha micrantlia (VAHL) R H I T T O N 
(syn. Scirpus micranthiis V.MII.. Isolepis 
micrantlia ROEM. & SCHULTES) as the new 
type. This p lan t agrees with N E E S ' S (1834 I 
formal descr ip t ion of the genus and was 
figured by him as Hemicarpha subsquar-
rosa in 1842 (see FRIEDLAND 1941). The 
genus now a p p e a r s homogeneous and pre
dominan t ly of the Wes te rn Hemisphere . 
The present wr i te rs agree with K U N T H ' S 
(1837) note . " I - ipocarphae p rox ima . vix 
disl inguenda'" , bu t rely for its separa t ion 
on the absence of an u p p e r scale, leaving 
only one ^cale below the achene . PAI . I .A 

(1908) showed that the missing scale was 
the g lume. BLASEB (1944) that the pro-
phyll could lose its ribs and FRIEDLAND 
(1941) tha t it could occasionally be absent 
a l together . 

PAI.I .A (19051 found the upper scale in 
Lipocarpha sellowiana K O N T H par t icu lar ly 
reduced and suggested that if a species 
were found with the scale still more rudi
men ta ry it would give a t ransi t ion to 
Hemicarpha and the genera would have to 
be fused. Rut the dist inct ion be tween one 
genus and ano ther derived from it would 
a lways be shadowy if the extinct species 
were known , though a limit, however arbi
t ra ry , could be set. In an imals where fos
sils are avai lable the tendency is to push 
divisions as far back as special isat ion can 
be followed; thus to include the m a m m a l -
like repti les in Mammal ia ra ther than Rep-
tilia on account of their specialized skull 
s t ruc ture ( R E E D 1960, 1967). Applying 
R E E D ' S pr inciple the discovery of a plant 
such as PAI . I .A postula ted would not neces
sarily sink Hemicarpha, t hough it might 
lead to the t ransference of both Lipo
carpha sellowiana and the new plant to 
that genus . 

Marisens paradoxus ( C H E R M . ) C H E R M . 

(in C H E R M E Z O N 1925), originally described 
as Lipocarpha paradoxa C H E R M . in C H E R 

M E Z O N 1921 (Cyperns sub paradoxus Ki K. 
in K Ü K E N T H A L 1936), figured by C H E R M E 

ZON (1937). is a small annua l found once 
in Madagascar and now. as a weed of a 
rice-field beside a sea inlet in the city ol 
Dar-es-Salaam, on the African ma in land . 
Its minute , closely packed cones resemble 
those of a Lipocarpha, but differ in three 
respects (Fig. 4) . The cones are peduncu
late ra the r than sessile, giving a panicu la te 
inflorescence resembling that of a Fimbri-
siijlis. Though the two scales below the 
flower are placed as in Lipocarpha there 
is. in addi t ion, a minu te thi rd scale car
ried on a con t inua t ion of the spikelet axis 
above the flower, "dern ier ent re noeud de 
la rachéole (et g lume supér ieure vide rudi-
menta i re) ä peine 8A m m . hya l ine" ( C H E R 
M E Z O N 1925). T h e cone-bract and prophyl l 
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Fig. 4. Marisens paradoxus (CHERM.) CHERM. A: Habil X1/». — B: Rase of shoot. 
C: Inflorescence fragment. I): Cone. E: Flower enclosed in scales. — F: Bract and 
prophyll. (i: Isolated flower. — H: Kruit with associated scales. — I: Athene. — Drawn 

from HAINES 4138 fRice-field near sea inlet. Dar es Salaam. Tanzania). 

a re relatively shor t and do not cover the 
much longer g lume and fruit, t h o u g h they 
fall with il or soon after. 

It was the discovery of the th i rd scale 
that led C H E R M E Z O N to transfer his plant 
from Lipocarpha to Marisens, and KÜKEN
THAL (1936) placed this "p lan ta ra r i ss ima 
cr i t ic«" in his subsection Breuistgli, sec-
lion Umbellati, subgenus Marisens of Cy
perns. Hut o the r species of that g r o u p do 
not have the m i n u t e cone and it seems 
possible that it is an isolated offshoot of 
the evolut ionary line leading to Lipo
carpha. The presence of the second g lume 
need not preclude its r e tu rn to Lipocarpha, 
for RAYNAL (1968) has accepted Ascolepis 
dipsacoides ( S C H U M A C H . ) .1. R A Y N A L as a 

t rue Ascolepis in spite of the presence of 
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a small adaxia l prophyl l not usually found 
in the genus, basing his action on the rela
tive deve lopment of the spikelel elements 
r a the r than on their presence or absence. 
But the uncer ta in ty of the evolut ionary 
pa thways precludes the applicat ion of 
R E E D ' S pr inciple and the return to Lipo
carpha. The peduncula te inflorescence 
could be derived directly from a remote 
ancestor , hut it is equally possible that it 
is neomorph i c in origin. 

PALLA (1905) foretold that one day a 
Lipocarpha with two-flowered spikelets 
would be found, conf i rming bis interpreta
t ion of the cone as a cone of one-flowered 
spikelets. l ie was expecting an occasional 
var ia t ion with two bisexual flowers, but 
in M. paradoxus the uppermos t scale can be 
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regarded as a second glume emptied of the 
flower it once subtended. In any case the 
structure of the cone gives strong support 
to the placement of Lipocarpha in Cype-
reae near Mariscus. 

GENERIC CIRCUMSCRIPTION 
OF ISOLEPIS 

The genus Isolepis was established by 
ROBERT BROWN (1X10). and the lectotype 
is /. setacea (L.) R. BR. The concept of this 
genus has changed enormously during the 
past 160 years, and no less than 435 spe
cies combinations are known within the 
genus (cf. Index Kevvensis). Species from 
the following genera have at one time 
been included in Isolepis: Abildgaardia, 
"Actinoscirpus". Ascolepis, Blysmus, Bol-
boschoenus, Bulbostylis, Carex, Desmo-
schoenus, Eleocharis, Eleogiton, Ficinia, 
Fimbristglis, Fuirena, Hemicarpha, Holo-
schoenus, Kyllinga, Phylloscirpus, Rhyn-
chospora, and Schoenoplectus. Even at pre
sent there is much confusion in the generic 
concept of Isolepis (cf. LYE 1971 b). While 
Cl.APHAM et al. (1962) accept Isolepis as 
separate from Schoenoplectus, HESS et al. 
(1967) include Isolepis in the much more 
recently described genus Schoenoplectus. 
HESS et al. are obviously of the opinion 
that Isolepis R. BR. must be regarded as a 
genus confusum, but with Isolepis setacea 
as the type species there should be no 
reason for this attitude. Because VAN DKR 
VEKEN (1965) has shown thai Schoeno
plectus and Isolepis are not related closely 
since their embryo-types differ, both ge
nera can be retained. 

Isolepis R. Bit. section Isolepis includes 
such species as /. setacea (L.) U. BR., /. 
cernua (VAHI.) BOEM. & SCHULTES, and / . 

costata (BOECK.) A. RICH. These are all 
slender herbs with terete stems and a few 
filiform leaves or with leaves absent. The 
inflorescence is apparently lateral with a 
subterete green bract appearing as a pro
longation of the stem. The spikes are lat
eral. 1—15 together, with scales spirally 

arranged. The flowers are bisexual, always 
without perianth-bristles or hyaline scales. 
and with 3 stigmas. The nutlet is trigonous, 
smooth, longitudinally striate or appearing 
dotted, and the embryo is of Cyperus-
type. 

This is a natural group of species, ob
viously related to Eleogiton on one side 
and Hemicarpha and Lipocarpha on the 
other (all with a Cyperus-type embryo). 
Eleogiton differs from Isolepis in having 
a terminal inflorescence usually consisting 
of a single spike, and an elongated more 
leafy stem. Hemicarpha is also very closely 
related to Isolepis differing only in having 
a thin hyaline scale within the cone-bract 
("glume"). Similarly Lipocarpha differs 
from Isolepis and Hemicarpha only in 
having two hyaline scales within the bract. 

Since Isolepis section Isolepis is similar 
to Lipocarpha and Hemicarpha in habit, 
inflorescence-type, achene-structure and 
embryo-types, and differs onlv in mi
nute floral characters (i.e., absence of hya
line scales), it is obvious that the genera 
are closely related and must be placed in 
the same tribe of Cyperaceae. Fig. 2 shows 
that Isolepis is likely to have evolved from 
Lipocarpha with Hemicarpha as the inter
mediate link. 

Two other groups of species with an 
Isolepis-type inflorescence and C.yperiis-
type embryo are more difficult to place on 
the evolutionary line. Firstly, the four 
species Isolepis squarrosa (1..) H.B.K., /. 
kernii (RAYMOND) K. LYE comb. nov. [syn. 
Seirpns kernii RAYMOND in Natur. ('.anad. 
86. p. 230 (1959)]. /. rehmannii (RIDLEY) 
K. LYE comb. nov. [syn. Seirpns Rehman
nii RIDLEY in Trans. Linn. Soc. I.ond. ser. 
2. 2. p. 159 (1884)]. and /. hystrix (THUNB.) 
NEES, form a distinct group easily recog
nized on their long mucronate scales (cf. 
RAYNAL 1968). The flower and inflores
cence-structures are, however, as in Iso
lepis s. str. and it is therefore difficult to 
establish a new genus for these species 
although they may have evolved from 
Cyperns (or a now extinct "Protocyperus") 
through a different group of ancestors. 

Bot. Notiser, vol. 124. 1971 
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" P r o t o c y p e r u s 

Sei rpus < -

Oxycaryum <-

Pycreus<r 

Ky! I i nga <• 

E leogi ton«-

Tribe: SCHOENOPLECTEAE 

1 >Eleocharis 

^ D e s m o s c h o e n u s 

H o l o s c h o e n u s 

A s c o l e p i s 

T r ibe : 

CYPEREAE 
-*• I s o l e p i s 

Fig. 5. Evolutionary trends in Cyperaceae tribes Cypereae and Schoenoplecteae. Proto
cyperus is an imaginary extinct genus; it might have been of Sci'rpus-habit, but with 
<A/[terus- or Schoenoplectus-type embryo. Genera with a Cyperus-type embryo and here re
garded as belonging to Cypereae inside the lower square. Genera with a Schoenoplectus-
type embryo are here regarded as belonging to Schoenoplecteae inside the upper square. 

II is not indicated which genera Scirpus may have given rise to. 

Another group of species comprises Iso-
lepis polyphylla A. RICH. Scirpus 
steudneri BOECK.], /. microcephala (STEUD.) 
K. LYE comb. nov. [syn. Kyllinga microce
phala STEUD. in Flora 1842 p. 597]. as well 
as several undescribed species. This group 
corresponds to Scirpus section Micheliani 
in CLARKE 1902 p. 448. This section dif
fers from the /. squarrosa group by having 
a less reduced style and more numerous 
spikes. There is strong evidence that this 
group also has developed from a Cyperus-
or Mariscus-type ancestor, but it is not 
Bot. Notiser, vol. 121, 1971 

possible to tell whether the evolution has 
gone through the same genera as for the1 

two previous groups. 

EVOLUTIONARY TRENDS 
IN CYPEREAE 

We believe that the genera Lipocarpha, 
Hemicarpha, and Isolepis are closely re
lated and that they belong to Cypereae and 
not to Scirpeae (cf. LYE 1971 a I. Lipo
carpha and Hemicarpha can either be re-
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garded as sections o r subgenera of 1 sole pis 
or as independen t genera . A full revision 
of the genera in ques t ion is needed to 
clarify this mat te r . Al though we agree wi th 
KOYAMA (1961) tha t Lipocarpha is m o r e 
closely related to Cyperus t h a n to Scirpus, 
we do not th ink it can he sunk into tha t 
genus . If. however , Lipocarpha is sunk 
in to Cyperus then even Isolepis, wh ich is 
more closely related to Lipocarpha t han 
Lipocarpha is to Cyperus. has also to he 
sunk into Cyperus. 

In Fig. 5 a possible evolut ion of t he ge
nera is indicated. W e believe that Isolepis 
s. six. has developed from Cyperns t h r o u g h 
Marisens, Lipocarpha a n d Hemicarpha. It 
is, however , possible tha t for one or two 
sections of Isolepis the evolut ion m a y have 
gone t h r o u g h Ascolepis r a the r t h a n t h r o u g h 
Lipocarpha—Hemicarpha. It is even pos
sible tha t an I sole pis-type p l an t could have 
developed direct ly from Cyperns by mere ly 
chang ing from a d is t ichous to a spiral ar
r angemen t of its g lumes . In Cyperus 
michelianus (L.) L I N K [syn. Isolepismiche-
liana (L.) R O E M . & S C H U I . T K S ] the g lumes 

are spiral ly a r r anged whi le in a n o t h e r 
subspecies of the same species, viz. Cype
rus michelianus subs]), pygmaeus ( R O T T B . ) 
A S C H . & G R A E B N . , the g lumes a re dist ich-

ously a r ranged as typical in Cyperus (cf. 
K Ü K E N T H A I . 1936). 

T h e genus Actinoscirpus in Fig. 5 is 
Scirpus section Actinoscirpus O H W I in 
.Mem. Coll. Sei. Kyoto I m p . Univ., Ser. R. 
18, ]). 98 (1944 K This section can be re
garded as a mono typ ic genus consis t ing of 
a single species, viz. Scirpus grossus L. F I L . 
in Suppl . Sp. PI. p. 104 (1781). W e believe 
this plant to he ra the r p r imi t ive and an 
ear l ier m e m b e r of the genus may have 
given rise to Schoenoplectus t h rough Bol-
boschoenus (cf. also B E E T L E 1946). 
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Cytogeography of the Genus Hedypnois (Compositae) 
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ABSTRACT 

NORDENSTAM, B. 1971. Cytogeography of the genus Hedypnois (Compositae). — Bot. 
Notiser 124:483 48!). 

The genus Hedypnois SCOP. (Compositae Cichorieae—Leontodontinae) comprises 
annual herbs with more or less weedy tendencies. Especially in the East Mediter
ranean region liiere is great morphological as well as cytological diversification. In 
47 populations studied, the somatic chromosome numbers were 2n = 8. 12, 13, 14, and 
16, with 13 as the most frequent number, and with an almost absolute constancy 
within each population. 

It is suggested, that some type of agamospermy may account for the strict main
tenance of odd chromosome numbers like 2n = 13 in many populations. If x = 4 is 
laken as a basic number in the genus, strains with 2n = 10—14 may have arisen 
through occasional hybridization between sexual and normally autogamous diploid 
and tetraploid stocks. However, the possibility of a step-wise reduction of basic num
ber, viz. x=8->- 7 -> 6-*- 5 -*• 4, should also be considered and perhaps favoured. All 
steps in this chain of descending aneuploidy have now been found in nature. Further 
investigations have been initiated to test the suggestions put forward and to obtain 
further data. 

I N T R O D U C T I O N 

T h e genus Hedypnois SCOP. (Compo
s i t ae—Cichor ieae—Leontodont inae) is no
tor iously difficult from a t axonomic point 
of view. This is reflected, e.g., by the fact 
thai about twenty specific names have 
been appl ied to wha t is general ly regarded 
as a single species — to say no th ing of the 
n u m b e r of infra-specific taxa publ i shed . 
The genus compr ises a n n u a l he rbs of a 
more or less p ronounced weedy charac te r . 
The d is t r ibut ion range covers m u c h of the 
Medi te r ranean region and also includes 
Madeira and the Canaries . In most cu r r en t 
floras only one species is recognized, with 
or wi thout t axonomic subdivision, but 
some a u t h o r s re ta in a few enti t ies on the 
species level. The difficulties to define and 
c i r cumscr ibe the taxa adop ted are obvious 
in all t r ea tmen t s , except w h e n the whole 
ma te r i a l is l umped in one h e a p under the 
33 

name of H. rhagadioloides (L.) WlLLD. or 
H. poly morpha DC. 

Dur ing excurs ions in the Medi te r ranean , 
par t icu lar ly in Greece and Egypt , I was 
struck by the p o l y m o r p h i s m exhibi ted by 
members of the genus . W h e n p lan t s were 
studied in cul t ivat ion, first on a small 
scale, some r e m a r k a b l e facts emerged, 
which called for an extension of the inves
t igation. In the present paper , wh ich has 
the cha rac te r of a p re l iminary repor t , the 
var ia t ion in c h r o m o s o m e n u m b e r is pre
sented and discussed. 
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Fig. 1. Metaphase plates from root tip mitoses of Hedypnois rhagadioloides (L.) W I L L D . 
s.lat., all X3000. - A: 2 n = 8 (H & Be 29679-1). - B: 2n = 13 (R & Be 26330-1). — C: 
2 n = 1 3 (K & Be 28622-5). — D: 2n = 13 (R & Be 27814-1). - E: 2n = 13 (R & S 7116-6). 
— F: 2n=14 (R & E 35520-10). — G: 2n = 16 IR & E 36081-5). Photo K. E. SAMUELS

SON, Museum of Natural History, Stockholm. 

rected to Dr. A. S T R I D , w h o cont r ibuted manen t ly moun ted . Cytological slides and 
the mater ia l from Albania, and to Dr. R. voucher specimens a re deposi ted in t lie 
DAHLGREN, Lund , w h o al lowed m e to exa- Botanical Museum, Lund (LD), and in the 
mine his mate r ia l f rom the Balear ic Is- Museum of Natura l History, S tockho lm 
lands. (S). 

MATERIAL AND METHODS 

Plan ts were raised from seeds in the 
Botanical Garden, Lund , and in Hor tus 
Bergianus, S tockho lm. The c h r o m o s o m e s 
were studied in root t ip me taphases , p re 
pa red according to the paraff in me thod . 
The fixative employed was the Navash in-
Karpechenko fluid or its so-called Svalöf 
modif icat ion. After sectioning, the p repa ra 
t ions were s ta ined in crysta l violet wi th or 
wi thou t an add i t ion of anil ine, and per-
Bot. Notiser, vol. 124, 1971 

CHROMOSOME NUMBERS 
IN HEDYPNOIS 

T h e table below lists all counts m a d e by 
the present au thor . So far 47 popu la t ions 
from Egypt , Greece, Albania, and the Ba
learic I s l a n d s 1 have been studied, and un
equivocal coun t s have been m a d e on 191 
individuals . In most cases m a n y plates 

1 After the preparation of this manuscript 
the five Balearic counts have been published 
by DAHLGREN et al. (1971). 



CYTOGEOGRAPHY OF HEDYPNOIS 485 

from more t h a n one root tip have been 
examined . A few metaphase plates a re 
s h o w n in Fig. 1. In current t axonomic 
p r a x i s the entire mater ia l would be refer
ab le to the complex species H. rhagadio-
loides I L.I W I L L D . (syn. II. polymorpha 
D C ) . 

T h e following abbrevia t ions have been 

used in connect ion with the collection 
number s : B = R. VON BOTHMER; Be = B. 
B E N T Z E R ; E = L . E N G S T R A N D ; E g = E g y p -

tian mater ia l , leg. BjöRKQViST, D A H L G R E N , 
N O R D B O R G , N O R D E N S T A M et al . ; N = B . 

N O R D E N S T A M ; R = H . R U N E M A R K ; S = S. 

S N O G E R U P ; MME = Balearic mater ia l , leg. 
D A H L G R E N et al. 

ity 2n 
No. of 

individuals 
studied 

Collection Locality 2n 
No. of 

individuals 
studied 

MMF 

MMF 
MMF 

MMF 

48 

89 
137 

869 
Eg 714 

R & B 
H & B 
K & B 
R & B 
STIIID 

I! & S 
R & S 
R & S 

R & S 

R & S 

e 29020 
B 29104 
e 29228 
> 29679 
0610 
7116 
7159 
11554 

17561 

18802 

R & Be 26330 
R & Be 27814 
R & Be 28140 
R & Be 28413 
R & Be 28622 
S & B 31372 

S & B 31868 

S & B 32542 

MMF 146 

S & B 33006 

R & E 35091 
R & E 36082 
R & E 36300 
R & B 37625 
Eg 163 
Eg 410 

Eg 431 

R & N 15629 
R & Be 29888 

Balearic Islands. Mallorca, between San Telmo and 
S'Arraco, 1969 

Balearic Islands. Mallorca. 2 km S of Andraitx. 1969 
Balearic Islands, Mallorca, a few km SE of Inca (road 

Palma—Inca), 1969 
Balearic Islands, Minorca, dabo Darluch, 1969 
Egypt, NW of Mersa Matruli, village Om el Rachani. 

1969 
Greece, Paros, the island of Glaropounda, 1967 
Greece, Paros, the island of Mavronisi. 1967 
Greece, Paros, the island of Gaidaronisi. 1967 
Greece, Milos, S of Akr. Ronnna, 1967 
Albania, S of the shore at Dürres, 1969 
Greece, Safora iSafranial, N of the harbour. 1958 
Greece, Safora (Safrania), N of the harbour, 1958 
Greece. Petalides, Megalo Nisi, bay on the S. side, 1958 

Greece, Crete. 1 km S of Ag. Nikolaos. 1962 

Greece, Samos, S and \V of the harbour at Kalovasi. 
1962 

Greece, Poliagos, the MY. part, 1967 
Greece, Serifos, the island of Serifopoula, 1967 
Greece, Kamila, 1967 
Greece, Stakida, central part, 1967 
Greece, Antiparos. (he island of Despotiko, 1967 
Greece, Andros, the island of Akraina. S of Gavrion, 

1968 
Greece. Andros, 0.5 1 km NW N of Apoikia. near 

tlic rond to Vourkoti, 1968 
Greece, Andros, in the valley 1.5 km S—SSE of Hie 

min Ag. Saranda, 1968 
Balearic Islands. Mallorca, a few km SIC of Inca Iroad 

Palma—Inca). 1969 
Greece, Andros, at the river S of the town of Andros. 

1968 
Greece, Mikonos, N of tbe town along the shore. 1968 
Greece, Mikonos, Dilos, the island of Kkati, 1968 
Greece, Mikonos, Dilos. Fourni. 1968 
Greece. Siros, Ag. Varvaras, 1968 
Egypt, 21 km W of Alexandria on Mariul road. 1969 
Egypt, 15 km W of Mersa Matruh, road junction to 

Siwa Oasis. 1969 
Egypt, 15 km W of Mersa Matruh, road junction to 

Siwa Oasis, 1969 
Greece, Ano Koufonisi, 1960 
Greece, Milos, in the bay NNE of Prof. Elias, 1967 

8 

8 
8 

8 
8 

8 
8 
8 
8 

12 
13 
13 
13 

/13 
117 

13 

13 
13 
13 
13 
13 
13 

4 

2 
2 

2 
2 

5 
2 
5 
6 
3 
3 
3 
2 
3 
1 
4 

2 
1 
5 
5 
4 
4 

13 

13 

13 

13 

13 
13 
13 
13 
13 
13 

13 

14 
14 

5 

3 

5 

10 
4 
6 
7 
5 
5 

1 

I 
<> 
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Collection Locality 2n 
No. of 

individuals 
studied 

R & E 
R & B 
R & S 

R & S 
R & S 
R & S 
R & S 
R & B 
R & E 
R & E 
R & E 
R & E 
R & E 

35520 
37727 
10774 

7529 
11535 
11582 
11997 
• 28456 
35102 
35887 
36081 
36519 
37927 

Greece, 
Greece, 
Greece, 

Aero 
Greece, 
Greece, 
Greece, 
Greece, 
Greece. 
Greece, 
Greece, 
Greece. 
Greece, 
Greece. 

Mikonos, Chinos Ornos. 1968 
Siros, Ialissas, 1968 
Naxos, Panormon Canyon, 1 km N of 'Ancient 

polis', 1958 
Saria, Ormos Armiro. 1958 
Petalides, Megalo Nisi, bay on the S. side. 1958 
Petalides, Prassonisi. 1958 
Levita. 'Porto di Levitha', 1958 
Stakida, S. part of the island, 1967 
Mikonos, N of Ano Mera, 1968 
Mikonos, Rinia, Lazaretto, 1968 
Mikonos. Dilos, the island of Ekati. 1968 
Tinos, 3 km S of the town, 1968 
Kithnos. NE of Ag. Louka. 1968 

14 
14 
[15 
\16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

10 
8 
1 
2 
4 
3 
5 
2 
4 
7 
2 
9 
5 
3 

P r e v i o u s s tud ies 

T h e first c h r o m o s o m e n u m b e r repor ted 
for the genus Hedypnois was counted by 
K U H N (cited in TisCHLEH 1931), w h o stated 
the gametic n u m b e r of / / . cretica W I L L D . 
to be 11 = 27. 

N E G O D I (1932) m a d e a ser ious a t t empt 
to analyze the p o l y m o r p h i s m of the spe
cies complex, which be called 11. globuli-
fera L A M . He m a d e crossing exper iments 
be tween two morphologica l ly very differ
ent s t ra ins , or iginat ing from Sardin ia and 
referred to as tubaeformis and monspe-
liensis, respectively. The t echn ique em
ployed was s imply rubb ing of the flower-
heads against each other . The achenes ob
ta ined were germina ted and the progeny 
analyzed. Of the resul t ing 150 p lants , only-
two individuals were morphologica l ly in
te rmedia te be tween the pa ren t s and sup
posed to be hybr ids . The r e m a i n d e r were 
all ma te rna l and dismissed as t h e ' result 
of selling. The offspring (F2) of the two 
hybr ids was studied in m o r e detai l by 
N E G O D I , w h o observed a wide morpho log i 
cal range a m o n g the segregates. N E G O D I 
concluded that most na tu ra l popula t ions 
very likely represent pu re l ines, result ing 
from strict au togamy . Occasional outbreed
ing would account for r ecombina t ion of 
cha rac t e r s in a r a n d o m and mul t i fa r ious 
fashion. 

In a la ter pape r N E G O D I (1936) p re 
sented c h r o m o s o m e counts of the two par
ents used in his crossings as well as of the 
hybr ids obta ined. All p lants were repor ted 
to have the somatic n u m b e r 2 n = 1 6 , and 
the same n u m b e r was found by NEGODI in 
ma te r i a l from some botanical ga rdens 
unde r the names of monspeliensis, tubae
formis and cfr. cretica, respectively. 

STEBBINS et al. (1953) counted the n u m 
ber 2n = 8 in two collections referred to 
/ / . cretica and 2 n = 1 6 in two other collec
t ions referred to II. tubaeformis. They con
cluded that the basic n u m b e r is x = 4, and 
they charac te r ized the genus as "an exten
sive polyploid complex" . 

I'AHMV (1951, 1955) repor ted 2 n = 1 6 
a n d 211—12 in mater ia l from southern 
F rance , the lat ter n u m b e r being the m o r e 
ra re one. He also studied meiosis and in 
16-chromosomic plants observed a high 
percen tage of i r regular i t ies (2 or 4 univa
lents) , possibly indicat ing a hybr idogenous 
origin. 

L A R S E N (1956) found 2 n = 1 3 in two 
s t ra ins from sou the rn Italy. He in terpre ted 
the smal ler , odd c h r o m o s o m e as an acces
sory, a l though he r emarked that it showed 
no signs of being he te rochromat ic . L A U S E N 
suggested that the bas ic number would be 
x = 6, and that from the original n u m b e r 
of 2 n = 1 2 , races wi th different number s of 

Bot. Notiser, vol. 124, 1971 
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Fig. 2. Distribution in the Aegean of different chromosome numbers in Hedypnois rhaga-
dioloides (L.) WiLLD. s.lat. 

accessory chromosomes might have devel
oped (e.g., 12+1 15, 12 + 4 B). 

The number 2n=10 was recently re
ported from the Canary Islands by BORGEN 
(1970). 

Discussion 

A morphological analysis will not he 
presented here, but is deferred to a later 
treatise. Nor can any taxonomic conclu
sions he drawn at this stage of the inves

tigation. It should be noted, however, thai 
there is no immediate and easily observed 
correlation between external morphology 
and chromosome number in the material 
investigated, with the following exception. 
In all populations with 2n=16 the pedun
cles are apically thickened in a very con
spicuous manner, and furthermore, this 
character is in my material almost con
fined to plants with this chromosome 
number. Such plants are usually named 
tubaeformis (as species, subspecies or 

Bot. Notiser, vol. 124. 1971 
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variety) in current literature and herbaria. 
The epithets monspeliensis and cretica, on 
the other hand, are widely used for mate
rial comparable to some of the populations 
with chromosome numbers (2n) from 8 
to 14. 

However, the above generalizations are 
partly contradicted by the papers by NE-
GODI (1932. 193(5) and LARSEN (1956). The 
former reported the number 2n=16 in 
plants classified as tubaeformis as well as 
in those referred to as monspeliensis and 
cfr. cretica. The latter only found 2n=13 . 
and his material was said to represent 
tubaeformis. However, these apparent dis
crepancies may be due to classificatorv 
difficulties. In this connection it should be 
mentioned that KUHN'S early report of 
n = 27 never has been verified and remains 
highly doubtful. 

The 37 Aegean populations studied 
could be roughly sorted into 20 morpho
logical groups with various combinations 
of characters. The most useful characters 
include those of leaf-shape, peduncle thick
ness and pubescence, involucre shape and 
pubescence, achene and pappus morpho
logy, and some more. The morphological 
diversity is surprisingly great and best 
studied on plants in cultivation under com
parable conditions. E.g.. not even the four 
Aegean populations with 2n 8 are mor
phologically uniform, but represeni two 
morphological types, viz. one from the 
islets near Paros and one from Milos (el. 
Map 1). Similarly, the lour populations 
with 2 n = 14 represent three different char
acter combinations, which in turn appear 
lo be distinct from those encountered in 
populations with 2n=13 . The latter are far 
from uniform, comprising several morpho
logical types. 

Another noteworthy feature is the strik
ing morphological uniformity within the 
populations. Up to ten individuals have 
been grown from each population, and the 
similarity between the individuals is al
ways very strong. Segregation, like in N E -
GOD1 s hybrid offspring, has not been ob
served. 
Bot. Notiser, vol. 124. 1971 

The morphological uniformity of the 
populations is paralleled by the constancy 
in chromosome number. In the 22 popula
tions with 2n=13 , all individuals bul one, 
i.e. 89 out of 90. proved to have the same 
somatic number. The single exception was 
a plant with 2n = 17 in a population from 
Crete. 

The geographic distribution ranges of 
the different chromosome numbers are 
wide and largely sympatric, as can be seen 
from Ma]) 1. showing the best investigated 
area. i.e. the Aegean. Possibly the number 
2 n = 1 4 has a more restricted distribution, 
hitherto being known only from the Kik-
ladhes. 

In the absence of further data, the facts 
presented are wide open for speculation. 
The variation in chromosome number can 
be interpreted in different ways. The origi
nal basic number in the group may be 
x = 4. The diploid and tetraploid popula
tions are probably sexual and normally 
autogamous, with a high degree of homo
zygosity as a result. Occasional outbreed
ing may maintain gene circulation, result
ing in new character combinations and 
eventually new pure lines. It should be 
noted in this context, that NEGODl's few 
successful crossings were on the same 
chromosomal level (2n = 16). Hybrids be
tween diploid and tetraploid strains, how
ever, may be expected to show reduced 
fertility. If the decrease or loss of sexuality 
is compensated by agamic reproduction, 
true-breeding segregates with various char
acter combinations and different chromo
some numbers (2n = 10—141 may result. 

Another possibility is that of a descend
ing series of aneuploid basic numbers, in 
analogy with the convincingly demon
strated reduction in Crepis, i.e. in this case 
x = 8 —• 7 -*• 6 -*• 5 —>• 4. The frequent so
matic number 2 n = 1 3 could with LARSEN 
be interpreted as 12-f-l B, but to my mind 
there are some obstacles to this interpreta
tion. One point is that the number 2n=12 
appears to be very rare — so far only ob
served in a single population from Albania 
and also reported from southern France. 
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A less serious objection is t ha t t he odd 
c h r o m o s o m e is large and appa ren t l y not 
he t e rochromat i c . But above all. if acces
sories were present , their n u m b e r would 
he expected to oscillate within the popula
tions, due to loss or enr ichment d u r i n g the 
meiotic process. The present s tudy has 
demons t r a t ed a high constancy of c h r o m o 
some n u m b e r , including 2 n = 1 3 , w i th in the 
popula t ions . 

T h e facts at hand thus favour the as
sumpt ion that agamospe rmy occurs at 
least on some c h r o m o s o m a l level in He-
dypnois, a l though very likely sexuali ty 
may he the rule. Clearly, fur ther investiga
t ions are necessary, including a s tudy of 
breeding sys tems in the genus, artificial 
hybr id iza t ions , meiotic studies a n d ka ryo
type analyses . The ul t imate object is a 
secure founda t ion for a t axonomic treat
ment of the genus th roughou t its range. 
Hedypnois is clearly a case, w h e r e taxo-
nomic revision, exclusively hased on her-
ha r ium mate r ia l , would he a highly pre
car ious under t ak ing . 

Request 

Since it is desirable in the future studies 
to include a representat ive mater ia l from 
the « h o l e dis t r ibut ion range, col leagues 

are requested to send spon taneous seed 
collections of Hedypnois to the au tho r . 
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ABSTRACT 

STRID, A. 1971. Chromosome numbers in some Albanian Angiosperms. — Bot. Notiser 
124:490—496. 

Chromosome numbers are reported for 91 species of Angiosperms from Albania. 
Nine of these species have not previously been investigated cytologically, viz. 
Oenanthe incrassans BORY & CHAUB. (2n=66) . Orlayn daucorlaya MURB. (2n = 14), 
Erir/eron crispus Poi'RR. (2n=54) , Oremis mixta (L.) DC. (2n=18) . Trifolium dal-
maticum Vis. (2n = 10), Calamintha nepeta (L.) SAVI (2n = 40). Micromeria cremno-
phila BoiSS. & HELDR. (2n = 30). Sideritis romana L. ssp. purpurea (TALBOT) BALL 
[ = S. purpurea TALBOT] (2n = 28). and Parietaria lusitanica L. (2n = 26). In eight 
cases the counts deviate from previous reports for the same taxon, viz. Daucus 
broteri T E N . (2n = 22), Torilis nodosa (L.) GAERTN. (2n = 24). Peltaria alliacea JAC.Q. 
(2n = 14). Lepidium graminifolium L. ssp. graminifolium (2n=48) , Euphorbia platy-
phyllos L. (2n=30), Ononis spinosa L. ssp. austriaca (BECK) GAMS (2n=20), Black-
stonia perfoliata (L.) HUDS. (2n = 20|. and Marrubium alternidens RECH. FIL. (2n=34) . 
The latter species is new for the Albanian flora. 

I N T R O D U C T I O N 

During a week 's visit to Albania in the 
late s u m m e r of 1909 the a u t h o r had the 
oppor tun i ty of collecting some p lan ts and 
seeds. C h r o m o s o m e n u m b e r s have been 
established for 91 species cul t ivated in the 
Lund Botanical Garden. 

Seeds were collected from the following 
localities, all in ('.. Albania: 

1. T h a n e , at the a i rpor t . 1.8. 1969. 
2. Sandy fields and sa l t -marshes near 

the beach at Dürres , 2.8. 1969. 
3. Same as 2. 3.8. 1969. 
4. State collective farm " P l a z h - S u k t h " 

c. 10 km E of Dür res . 3.8. 1969. 

5. Sandy fields and sa l t -marshes be
tween Dür re s beach and the town of Dür
res. 3.8. 1969. 

6. Sandy fields and ra i lway b a n k s just 
S of Dür res beach. 3.8. 1969. 
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7. Kruj . Macchia and rudera l g round 
a r o u n d the castle, c. 500 m s.m. 4.8. 1969. 

8. W. side of the pass E of Prenjas , c. 
700 m s.m. Macchia and rocks. 5.8. 1969. 

9. Macchia and roads ides in N. outsk i r t s 
of P rogradec (SW. co rne r of lake Ohr id ) , 
C. 600 m s.m. 6.8. 1969. 

10. ('.. 5 km SK of Librash, 250 m s.m. 
Macchia along a small s t ream. 6.8. 1969. 

11. N W . side of the pass between Elba-
san and Mysgete, c. 720 m s.m. Macchia. 
6.8. 1969. 

12. Hills just above the town of D u n e s . 
Macchia and p ine p lan ta t ion . 7.8. 1969. 

Root lips of y o u n g p lants were fixed in 
the Svalöv modif ica t ion of Navashin-Kar-
pechenko , embedded in paraffin, cut by 
m e a n s of a m i c r o t o m e , and stained with 
crys ta l violet. Feulgen staining and squash 
technique was used in a few cases. 
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Unless o therwise indicated the nomen
c la tu re follows F lo r a E u r o p a e a ( T U T I N & 
al. 1964—) in its p resen t extension a n d 
H A Y E K (1924—33) for groups not yet 
t rea ted in F lo ra E u r o p a e a . Voucher speci
m e n s a n d slides have been preserved at the 
D e p a r t m e n t of P lan t T a x o n o m y , Universi ty 

of Lund. Previous coun t s have in most 
cases been obta ined f rom " C h r o m o s o m e 
Numbers of Flower ing P l a n t s " (Ed. FEDO-
ROV 1969) and "Index to Plan t C h r o m o 
some N u m b e r s " (Regnum Vegetabile vols. 
68 a n d 77), where references to original 
papers can be found. 

LIST OF CHROMOSOME COUNTS 

Taxon Locality Voucher 2n Previous counts 

APIACEAE 
1. Ammi visnaga (L.) LAM. 
2. Daucus broteri TEN. 
3. Oenanthe incrassans BORY 

CHAUB. 
4. Orlaya daucorlaya MUBB. 
5. Tordylium npulum L. 
(5. Tordylium maximum L. 

7. Torilis nodosa (L.) GAERTN. 

6 
6, 7 

6 
11 
7 
12 

0622 
0612. 

0601 
1105 
0742 
1207 

0704 
20 
22 

66 
14 
20 
20 

0720 24 

20, 22 (FEDOROV I960) 
20 (F 1969) 

20 (Regn. Veg. 68) 
22 (F 1969); 

20 (Regn. Veg. 68) 
22 (F 1969) 

ASTERACEAE 

8. Anthemis cotula L. 
9. Crepis foetida L. ssp. rhoeadi-

folia (BiEB.) SCHINZ 
10. Crepis pulchra L. 
11. Crepis set osa HALL. EIL. 
12. Eriyeron erispus PoURR. 
13. Hedypnois rhagadioloides (L.) 

W I L L D . ssp. cretica (L.) HAYEK 
14. Helminthiu echioides (L.) 

GAERTN. 
15. llypochueris radicata L. 
16. Leontodon asper PoiR. 
17. Oremis mixta (L.) DC
IS. Pulicaria dysenterica (L.) BERNH. 
19. Reichardia picroides (L.) ROTH 
20. Senecio vulgaris L. 
21. Sonchus oleraceus L. 
22. Xeranthemum annuum L. 

BORAGINACEAE 

23. Cynoglossum creticum MILL. 
24. Echium italicum L. 
25. Echium lycopsis L. 

26. Echium vulgare L. 
27. Onosma tubiflorum VELEN. 

BRASSICACEAE 

28. Cakile maritima (L.) SCOP. 
29. Diplotaxis tenuifolia (L.) DC. 

30. Hirschfeldia incana (L.) 
LAGRÉZE-FOSSAT 

7 
12 

7 
9 

12 

0427 

0703. 
0722. 
0918 
0415 

0(510 
0203, 
0508 

0511 
0702 
0512 
0009 

1203 
0754 
0411. 
0921 

0914 
0737 
1205 

0717 

0908 

0506 
1204 

0731 
0728 

0401. 

0752 

18 

10 
8 
8 
54 

12 
10 

8 
8 
18 
18 
14 
40 
32 
12 

24 
1(5 
1(5 

1(5 
26 

18 
22 

18 (F 1969) 

(8), 10 (F 1969) 
8 (F 1969) 
8 (F 1969) 

— 

8, 12, 13, 16 (F 

18), 10 (F 1969) 
8 (F 1969) 
8 (F 1969) 
— 
18, 22 (F 1969) 
14 (F 1969) 
38, 40 (F 1969) 
32 (F 1969) 
12 (F 19691 

24 (F 1969) 
16, 32 (F 1969) 
16 (FI. Eur. unp 

1969) 
16, 32 (Fl. Eur., F 
26, 28 (TEPPNER 

18 (F 1969) 
22 (Fl. Eur. 1); 

14, 20 + 2 B, 22 

1969) 

ibl., F 

1969) 
1971) 

(F 1969)i 

0724 14 14 (F 1969) 
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Taxon Locality Voucher 2n Previous counts 

31. Peltaria alliaeea .TACQ. 
'•VI. Lepidium graminifolium L. ssp. 

graminifolium 

CARYOPHYLLACEAE 

33. Petrorhagia saxifraga (L.) LINK 
34. Siiene alba (MILL.) KRAUSE ssp. 

divaricata (REICHENB.) WALTERS 

35. Siiene conica L. ssp. conica 

36. Siiene viridiflora L. 
37. Siiene vulgaris (MOENCHI GARCKE 

ssp. vulgaris 

DIPSACACEAE 

38. Scabiosa atropurpurea L. var. 
maritima (TORN.) BEGU. 

39. Tremastelina palaestinum (L.) 
JANCH. 

0727 

0748 

14 28 (56) (F 19691 

48 16 IF 19691 

9 
7 

6 

1 

0917 
0714 

0606 

1106 

60 
24 

20 

24 

60 (F 1969) 
24 (Fl. F.ur. 1). 
24. 48 (F 1969) 
20 (Fl. F.ur. 1i. 

20. 24 (F 1969 
24 (F 1969) 

4 0426 16 16 IF 19691 

8 0801 16 16 iF 1969) 

EUPHORBIACEAE 

40. Euphorbia platyphyllos L. 

FABACKAK 

41. Lotus uliginosus SCBEUHR 
42. Medicago orbicularis (L.) 

BARTAL. 
43. Medicago sativa L. ssp. sativa 
44. Ononis spinosa L. ssp. austriaca 

( B E C K ) G A M S 

45. Trifolium angustifolium L. 
46. Trifolium aruensc 1.. 

47. Trifolium dalmaticum Vis. 
48. 'Trifolium nigrescens Viv. ssp. 

nigreseens 
49. Vicia villosa ROTH ssp. Varia 

HOST) CORB. 

GENTTANACEAE 

50. Blackstonia perfoliata (L.) H ins . 

GERANIACEAE 

öl. Erodium eieutarium (1..) I . 'HKH. 
ssp. eieutarium 

52. Geranium columbinuxn L. 
53. Geranium rotundifolium I.. 

LAMIACEAE 

54. Acinos arvensis (LAM.) DANDY 

55. Hallota nigra I.. ssp. uneinata 
I FlORl & BÉG.) PATZAK 

Bot. Notiser, vol. 124. 1971 

0616 

3. 

7 
2 
6 

4, 
6 

7 

7 

4 

5 

6 

0305. 

0709 
1209 
0615 

0402. 
0617 

0726 

0732 

0405 

0505 

0618 

24 

16 
32 
20 

16 
14 

10 

16 

14 

11 

0424 

091: 

0509 
0733 

1102 

0725 

30 28. 36 IF 19691 

12. 24 (F 1969) 

16. 32 (F 19691 
16. 32. 64 IF 1969) 
30 (32) (Fl. Kur. 2. F 

1969) 
14. 16 (F 1969) 
11. 16 IF 1969); 

14 (Fl. Fur. 2) 

16 16. 32 (F 1969| 

14 (F 1969) 

40. 44 (F 1969] 

10 10 (60) (Fl. Kur. 2); 20. 
36. 30—38. 40. 48. 54 
(56) (F 1969) 

18 18 (Fl. Eur. 2. F 19691 
26 26 (Fl. Kur. 2. F 1969) 

18 18 (Fl. Kur. unpubl., F 
1969) 

22 22 (F 1969) 
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Taxon Locality Voucher 2n Previous counts 

56. Calamintha nepeta (L.i SAVI 
57. Clinopodlum vulgare L. ssp. 

orient/lie BOTHM. 
58. Lycopus europaeus L. 
59. Marrubium alternidens RECH. PIL. 
60. Micromeria cremnophila Boiss. 

& HELOR. 
61. Prunella vulgaris L. 

62. Salvia viridis L. 
63. Sideritis romana L. ssp. pur-

purea (TALBOTI BALL 
64. Stachys germanica L. ssp. held-

reichii IBOISS.I HAYEK 

0745 40 

9. 
3 
7 

7, 
4 

7 

1, 

7 

11 

8 

12 

090."). 

0301 

0741 

0743. 

0404. 

0738 

0101. 

0705 

1101 

0803 

0421 

120(5 

20 
22 
34 

30 
28 

10 

28 

30 

20 
22 
54 

28 

28 

10 

— 

30 

IF 1909) 

(F 19091 

(Regn. Veg. 77| 

(Fl. Eur., iinpubl 

32 (F 1969) 

IF 1909: 

IF 19091 

LYTHRACEAE 

65. Lythrum hgssopifolia L. 0020 20 20. 30 (F 1909) 

ONAGRACEAE 

66. Oenothera biennis L. 0514 14 14 (F 1969) 

PLANTAGINACEAE 

67. Plantago lanceolata L. 4. 7 0419. 0701 12 12, 12 + 1 B. 13. 24. 96 (F 
1909) 

POACEAE 

08. Agropyron juneeum L. 5 
09. \nena barbata POTT. 0 
70. Bromus villosus FORSK. var .max

imus (DESK.) ASCH. & GHAEBN. 6. 
71. Haynaldia villosa |L.i SCHUR 7 
72. Hordeum murinum 1. 4 
73. Panicum crus-galll I.. 5 
71. 1'oa bulbosa L. 7 

75. Scleropoa rigida I L.I GRIS. 6 
70. Selaria verticillata (L.) BEAUV. 4 
77. Triticum ovatum (L.) GREN. var. 

triaristatum (WiLLD.) ASCH. & 
GRAEBN. 8 

0502 

0004 

0005. 

0715 
0414 

0501 

0716 

0611 

0112 

0730 

42 
28 

56 
14 
28 

C. 54 
28 

14 
C. 54 

0805 

42 28. 42. 84 (F 1969) 
14. 28. 32 (F 19091 

28. 42. 56. 70 (F 1969) 
I t (F 19691 
14. 28. 42 IF 1969| 
30. 54 (F 1969) 
Several numbers from 14 

to 58 (F 19691 
14 (F 19091 
18. 36. 54 IF 1969| 

28. 42 IF 19691 28 

POLYGONACEAE 
78. Rumex crispus L. 4 
79. Rumex pulcher L. ssp. divarica- 6 

tus (L.I Ml'RB. 

0403. 0408 00 00 (Fl. Fur. 1. F 1969) 
0613 20 20 i Fl. Eur. 1); 20. 40 iF 

1969) 

PRIMI I.ACEAE 

80. Anagallis arvensish.ssp.arvensis 4 0109 
81. Samolus valeruntli 1.. 3 0304 

40 40 IFl. Eur. 1. F 19091 
26 24?. 26 (Fl. Eur.) 

24. 26, 36 (F 1909) 

RANI NCI I.ACEAE 

82. Nigella damascena L. 12 1202 12 12 (F 1969| 
Bot. Notiser, vol. 124, 1971 
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Taxon Locality Voucher 2n Previous counts 

ROSACEAE 

83. Potentilla recta L. 
84. Sanguisorba minor SCOP. ssp. 

muricata (GREMI.I) RRIQ. 

10 

RUBIACEAE 

85. Galium aparine L. 7 

86. Putoria calabrica (L. FIL.) PKRS. 11 

SCROPHULARIACEAE 
87. Linaria vulgaris MILL. 9 
88. Scrophularia peregrina L. 7 
89. Verbascum sinuatam L. 6 
90. Veronica anagallis-aquatica L. 3 

URTICACEAE 

91. Parietaria lusitanica L. 7 

1002 

0719 

0729 

1109 

0901 
0721 
0602 
0302 

0747 

28 21. 28. 42. 84 (F 19691 

28 28 (Regn. Veg. 49) 

66 Several numbers bwn 22 
and 88 (F) 

22 22 (F 1969) 

12 12 (F 1969) 
36 36 (F 1969) 
30 30 (F 1969) 
36 36 (Fl. Eur.. F 1969) 

26 

C O M M E N T S ON T H E CHROMO
S O M E COUNTS 

'2. Daums broteri T E N . , 2n = 22 

F E D E R O V (1969) gives 2 n = 2 0 for D. 
broteri T E N . , bu t 2n = 22 is recorded for 
the closely related I), muricatus (L.) L. 
which is somet imes cons idered to be con-
specific with D. broteri. The c h r o m o s o m e s 
a r e rod-shaped, 1.5—2 u. long, wi th indi
st inct cent romer ic const r ic t ions . 

7. Torllis nodosa (L.) G A E R T N . . 2 n = 2 4 

T h e c h r o m o s o m e s are c. 1.5 (i long, rod-
shaped , with indistinct cent romer ic con
str ic t ions. 

12. Erigeron crispus POUKB. , 2 n = 5 4 

T h e closely related K. canadensis L. is 
diploid like the major i ty of species in this 
genus . T h e c h r o m o s o m e s are very small 
(c. 1 |i) a n d rod-shaped to elliptical in out
line. 

3 . Oenanthe incrassans BORY & C H A U B . , 

2n = 66 

The species was included in <)e. pim-
pinelloides L. in F lora E u r o p a e a , but seems 
to be fairly distinct. FEDOROV gives 2n = 22 
for Oe. pimpinelloides. No hexaploid spe
cies is previously known in the genus . The 
c h r o m o s o m e s a re 1—1.5 [i long, all + 
equal and rod-shaped . 

4. ()rlai)(i daucorlaga M U R R . . 2 n = 1 4 

T h e n u m b e r is new for the genus . 2 n = 
16, 18, and 20 have been repor ted for other 
species of Orlaya. The c h r o m o s o m e s are 
3—3.5 u long and have med ian or nearly 
median cen t romeres . 

13. Hedypnois rhagadioloides (L.) W I I . I . D . 
ssp. cretica (L.) H A Y E K , 2 n = 1 2 

NORDENSTAM (1971 I has recently dem
ons t ra ted that 2 n ^ 8 . 13, and 16 arc the 
commones t c h r o m o s o m e numbers in II 
rhagadioloides s. lat., at least in the eastern 
Medi te r ranean . 2 n = 1 2 has previously been 
repor ted from the western Medi terranean, 
however . 

17. Oremis mixta (L.) D C , 2n - 1 8 

2 n = 1 8 has been repor ted for the closely 
related O. nobitis (L.) GAY. The genus is 
somet imes included in Anthemis. The chro 
m o s o m e s are ra the r long (5—6 u) wi th 
med ian to submedian cen t romeres . 

Bot. Notiser, vol. 124, 1971 
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27. Onosma tubiflorum VELEN., 2n = 26 
This species (as well as several others) 

was lumped with 0. echioides L. in Flora 
Europaea (unpubl.), hut regarded as di
stinct by TEPPNER (1971), who discussed 
at some length the chromosome numbers 
and mechanisms in the genus. The O. 
echioides complex is taxonomically very 
intricate and in need of further revision. 
The commonest chromosome numbers in 
the genus are 2n = 12 and 2n = 14, sug
gesting that O. tubiflorum may be an am-
phidiploid. The chromosomes are all rod-
shaped and c. 3 u long. 

32. Lepidium gramimfolium L. ssp. gra-
minifolium, 2n = 48 

This is the highest chromosome number 
hitherto counted in Lepidium. In sect. Le-
pidium (where L. graminifolium belongs) 
2 n = 1 6 has been reported for L. perfolia-
tum L. and 2n = 24 for L. latifolium L. The 
chromosomes are 3—4 \i long. 

40. Euphorbia platyphyllos L., 2 n = 3 0 

2 n = 2 8 and 2n=36 have previously been 
reported. The chromosomes are very small 
and some of them have very conspicuous 
centromeric constrictions; one of the latter 
can thus easily be mistaken for two sep
arate chromosomes. 2n = 20 and 2n = 40, 
indicating x=10 , are common chromo
some numbers in the genus. 

44. Ononis spinosa L. ssp. austriaca (BECK) 
GAMS, 2 n = 2 0 

Previous reports of 2n=30 (32) prob
ably refer to ssp. spinosa. The chromo
somes are small (c. 1 u long), but very 
distinct and rod-shaped to elliptical in out
line. 

47. Trifolium dalmaticum Vis., 2n= l ( ) 

This is the lowest chromosome number 
in Trifolium, previously only reported for 
the closely related T. scabrum L., and for 
'/'. turtum ALL. The chromosomes are rod-
shaped, ± metacentric, and vary in length 
between c. 1.5 and c. 3 u. 

50. Blackstonia perfoliata (L.) HUDS., 
2n=20 

The chromosomes are distinct, stout 
rods, c. 1.5—2 |x long, with inconspicuous 
centromeric constrictions. 2n = 20 has been 
reported for two other species of Black
stonia. 

59. Marrubium alternidens UEC.IL EIL. 
2n = 34 

2n = 54 was reported by PODLECH & 
DIETERLE (1969) in plants from Afghani
stan. A/, alternidens was described from 
the Flora Iranica area (RECHINGER 1952), 
but has later been recorded from Asia 
Minor and Greece. It differs from A/, vul
gare L. chiefly in its calyx teeth (5 large 
alternating with 5 small). The Albanian 
plants agree well with the original descrip
tion. The deviating chromosome number 
reported in the oriental plants may indi
cate that further taxonomic revision is 
needed. 

60. Micromeria cremnophila Boiss. & 
HELDH., 2n = 30 

2n=30 has been reported for the closely 
related A/. Juliana (L.) BENTH. 

63. Sideritis romana 1.. ssp. purpurea 
(TALBOT) BALL, 2n = 28 

2n = 28 has been reported for ssp. ro
mana and ssp. curuidens. By most authors 
S. purpurea TALBOT is regarded as a sep
arate species. 

64. Staclu/s germanica L. ssp. heldreichii 
(Boiss.) HELDR., 2n = 30 

This collection fairly well matches ssp. 
heldreichii as circumscribed in Flora Euro
paea. The St. germanica complex is taxo
nomically very difficult and in bad need 
of further revision, however. 2n = 30 has 
been reported for St. germanica s. lat. 

73. Panicum crus-galli L., 2n = c. 54 

The chromosomes are very small, sticky, 
and often crowded. 2n = 36 and 2n = 54 
have been reported previously. 

Bot. Notiser, vol. 124, 1971 
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76. Setaria verticillåta L., 2n = 54 

Chromosomes similar to those in 73. 
2 n = 1 8 , 36, and 54 have previous ly been 
repor ted . 

83. Potentilla recta L., 2 n = 2 8 

The collection ma tches P. recta s. str . as 
c i rcumscr ibed in F lora Kuropaea . 

9 1 . Parietaria lusitanica L., 2n = 26 

The c h r o m o s o m e s are very small and 
l a the r difficult to count . 2n = 26 has pre 
viously been repor ted for P. filamentosa 
W E B B å B E R T H , and P. judaica L. 
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Zur Taraxacum-Flora Niedersachsens 

Von Carl Ingemar Sahlin 

Högoms vägen 38. 
S-183 50 Täby. Schweden 

ABSTRACT 

SAHLIN. C. I. 1971. Zur Taraxacum-Flora Niedersachsens. - Bot. Notiser 124:497 
- Ö04. 

In Niedersachsen 93 species of Taraxacum are recognized by the author. The flora 
shows good agreement with the Taraxacum floras of the Netherlands and Jutland. 
Only in the southeastern corner of the province does another element enter, belong
ing to the mountain or hill flora of central Europe. A new species. T. baeckiiforme, 
is described from that area. 

Es gibt keine Einze ldars te l lung der Ta
raxacum-Flora Niedersachsens nach mo
de rnen Ges ich tspunkten . Dasselbe gilt a u c h 
für ganz Deutsch land mit Ausnahme von 
kle inen Einzelgebieten wie Rügen ( H A G 
LUND 1946). ROTHMALEB ha t jedoch die 
Taroxacum-Flora. Niedersachsens un te r 
sucht und einige Arten bekann tgegeben 
(VAN S O E S T 1963). Eine derar t ige I n v e n t u r 
ha t a u c h J. L. VAN S O E S T in seiner Einzel
da r s te l lung übe r die Sekt ion Palustria ge
m a c h t (1965). Das ist z. '/.. alles, was von 
der Taraxacum-Flora Niedersachsens be
k a n n t ist. Es ist dahe r leicht zu vers tehen, 
dass die Ar tenzahl zu gering ist u n d dass 
alle Heitrage dazu wi l l kommen sind. Mei
ner E r f a h r u n g und Schätzung nach dürf te 
ein (iel)iet von der Grösse Niedersachsens 
rund 200 Taraxacum-Arleii haben . 

I 'm die Taraxacum-FloiB zu er forschen, 
habe ich vier Exkur s ionen du rch das Land 
u n t e r n o m m e n . Es war ineine Absicht mög
lichst viele Stellen aufzusuchen , um so 
viele Ar ten wie möglich zu finden. So be
suchte ich 1967 Leer und Oldenburg , 1969 
fuhr ich k reuz u n d quer d u r c h das Land , 
1970 e rgänz te ich diese Reise du rch eine 
E x k u r s i o n en t lang der Wes tgrenze und 
1971 such te ich noch vier neue Stellen auf. 
Dabei w u r d e n keine Palustria von mir ge
funden, da ich auf Grund mange lnde r Orts

kenntn i s geeignete S tandor te n icht be
achtete . 

Niedersachsen gehör t derse lben ozeani
schen F lo raprov inz an wie die Nieder lande 
und Ju t l and . Die Taraxacum-Flora der 
Nieder lande ist d u r c h die Arbei ten von 
J. E. VAN S O E S T u n d seine Schülern gut be
kannt worden . Das gleiche gillt a u c h für 
Ju t l and , wo M. P. C H R I S T I A N S E N , G. HAG
LUND und 11. ÖLLGAARD grosse Inven tu ren 
gemacht haben . Diese beiden Gebiete ha
ben den grössten Teil ih re r Arten gemein
sam. Es ist desha lb zu e rwar ten , dass diese 
auch in dem dazwischenl iegenden Gebiet 
Niedersachsens v o r k o m m e n . In dem gros
sen F lach land ist das auch ta t sächl ich der 
Fall , doch gibt es na tür l i ch auch einige 
Arien, die weder in den Nieder landen noch 
in Ju t l and gefunden worden sind: 

T. breoiflorum D T . 
T. britannicum D T . 
'/'. brunneum v. S O E S T 

T. brunneum k o m m t in Österreich vor. 
T. britannicum k a n n t e m a n f rüher n u r in 
Eng land und '/'. breoiflorum nu r in Schwe
den und F inn land . Meines E r a c h t e n s 
dürfte es ein blosser Zufall sein, dass diese 
drei Arten in den Nieder landen n ich t an
getroffen w o r d e n sind. 
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Die genannten Arten schliesst sich eine 
Gruppe an, deren nordöstliche Verbrei
tungsgrenze südlich von Jutland verläuft 
und deshalb die Halbinsel nicht erreicht: 

'/'. eurylobum HAGL. 
'/'. leucopodum HAGL. 
'/'. longifrons HAGL. 
'/'. proximiforme v. SOEST 
T. submucronatum DT. 
'/'. tortilobum FLOBSTR. 

Diese Arten sind in den Niederlanden 
gefunden worden und haben eine ausge
sprochene westliche Verbreitung. Es be
steht Grund anzunehmen, dass einige die
ser Arten in Jutland angetroffen werden 
können. 

In Niedersachsen sind auch einige Ver
treter der mitteleuropäischen Floraprovinz 
gefunden worden. Folgende Arten, die 
weder in den Niederlanden noch in Jut
land bekannt sind, hat man nahe der Ost
grenze Niedersachsens angetroffen: 

'/'. aethiops HAGL. 
T. glossocentrum DT. 
'/'. lagerkantzii HAGL. 

In diesen Fällen handelt es sich wahr
scheinlich um Ausstrahlungen der Haupt
verbreitungsgebiete im Osten. Die Titraxa-
cum-Flora dieses niedersächsischen Gebiets 
ist doch zu wenig bekannt, um eine ein
deutige Feststellung zu treffen. Vermutlich 
haben einige andere Arten dort ihre West
grenze, da sie noch nicht mit Sicherheit in 
den Niederlanden, dagegen aber in Jutland 
gefunden worden sind: 

'/'. acutifrons MARKT.. 
'/'. caloschistum DT. 
T. hemicyclum HAGL. 
T. ingens PALMGR. 
T. laciniosum DT. 
'/'. scotiniforme DT. 

Meines Frachtern gehören diese Arten zur 
mitteleuropäischen Floraprovinz, da ihre 
skandinavische Verbreitung darauf hin
deutet. 

In der südöstlichen Ecke Niedersachsens 
kommen noch andere Vertreter der mittel-
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europäischen Floraprovinz vor. Ich habe 
die Flora in den Räumen von Göttingen 
und Wolfenbüttel studiert. Doch konnte 
ich das zwischenliegende Gebiet leider 
nicht untersuchen, da es zu früh im Früh
ling war. Drei Taraxaca sind in diesem Zu
sammenhang von Interesse: 

1. T. gibberum MAUKL. aus Wolfenbüt
tel. Der Schlosspark von Putbus auf Rügen 
gehört zu den von HYLANDEB (1943) unter
suchten Parken. Hier wurde '/'. gibberum 
MAHKL. von G. HAGLUND gefunden zusam
men mit T. insigne EKM., T. lucidum DT. , 
T. pallidulum LINDB. FIL., T. pannulatum 
DT., T. piceatum DT., und T. sagittipotens 
DT. & OHLSÉN - - eine recht hübsche 
Gruppe westeuropäischer Herkunft (1947). 
Allerdings ist die Herkunft von '/'. gibbe
rum fraglich. Diese Art ist früher aus 
Skandinavien bekannt: Helsinki, Finnland 
(MARKLUND), Mastrup östlich von örum in 
Jutland, Dänemark (HAGLUND 1947), und 
auf Köge auf Seeland, Dänemark (CHRIS
TIANSEN 1922). Dies deutet darauf hin dass 
T. gibberum in dem Gebiet mit Grassamen 
eingekommen ist. In Putbus wächst es mit 
POOL chaixii VILL. und Hierucium grundi
déns DT. zusammen. Beheimatet sind letz
tere daher in den mitteleuropäischen Ge-
birgs- und Hügelzügen. '/'. gibberum ist 
von mir auch in der belgischen Provinz 
Luxembourg bei Marche-en-Famenne ge
funden (1970). 

2. '/'. laticordatum MABEL, aus Göt
tingen. Diese Art ist von Narva, Estland, 
beschrieben worden. Man hal sie auch in 
der Provinz Österbotten, Finnland, gefun
den, wo sie zu den von deutschen Truppen 
eingeführten Polemoehoren gehört. J. L. 
VAN SOEST hat die Art in den Niederlanden 
angetroffen und selbst habe ich sie in den 
Ardennen, in Nordrhein-Westfalen und in 
Hessen gefunden. Ihre Herkunft is ziem
lich klar. Wie T. violaceipetiolatum ist sie 
ein Restandteil der mitteleuropäischen 
Flora. 

3. T. violaceipetiolatum RAIL, aus Göt
tingen. In Finnland ist eine Menge neuer 
Taraxdcum-Arten aus den deutschen Trup
penlagern des letzten Krieges beschrieben 
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worden, die mit den Truppen dorthin ge
kommen sind. B. SAARSOO und A. RAILON-
SALA haben 13 bzw. über 100 Arten der
artiger Standorte neu beschrieben. T. viola-
ceipetiolatum gehört zu dieser Gruppe. 
Auch '/'. gentile HAGL. & HAIL., die ich in 
Hessen und Bayern (Miltenburg/Ufr.) ge
funden habe, gehört dazu. Dies deutet dar
auf hin, dass die deutschen Polemochoren 
in Finnland hauptsächlich aus Mittel- und 
Süddeutschland stammen, was auch durch 
die Funde von Cardaminopsis hallen, Ra
nunculus montanus und Galium cruciata 
bestätigt wird. Andere Funde aber, wie 
Corispermum hyssopifolium und Lagoseris 
nenuiusensis deuten auf die Möglichkeit 
hin, dass ein kleinerer Teil aus den deut
schen Besatzungsgebieten in Ost und West 
stammen kann (LUTHER 1948). 

Die Taraxaca der mitteleuropäischen 
Flora sind in zwei Wellen ausgewandert: 
zuerst mit Grassamen in Parke und Garten
anlagen, dann mit Heu nach Häfen und 
Truppenlagern. Deshalb müssen diese Ar
ten auch im Flachland Niedersachsens an 
geeigneten Standorten angetroffen werden. 

.1. L. VAN SOEST hat neuerdings viele Ar
ten aus der Schweizer Ebene und dem 
Hügelgebiet beschrieben. Einige davon sind 
in den Ardennen gefunden worden und 
sind auch in der südöstlichen Ecke Nieder
sachsens zu erwarten. Ich habe 27 Arten 
gefunden, die auch in der Schweiz vor
kommen. Sie haben aber alle ein grosses 
Verbreitungsgebiet und sind deshalb nicht 
interessant. 

Das Verzeichnis enhält 93 Arten, von 
denen eine neubeschreiben wird: 

T. baeckiiforme SAHLIN, sp.nov. 

Planta mediocriter alta. Folia erecta, ob-
longo-lanceolata, subobscure prasinescenti-
viridia, canescentia, parce araneosa, 4—5-
loba. Lobi laterales in foliis exterioribus 
approximati — distantes, deltoides — sub-
hamati, integri: in foliis intermediis et in-
terioribus distantes, anguste triangulares 
— suhhamati, patentes — leviter reversi, 
integri, acuti. Lohns terminalis nunc me-
34 

Abb. 1. Taraxacum baeckiiforme sp. nov. — 
llolotypus. 

diocris et hastato- vel sagittato-triangula-
ris, nunc brevis et feie rhomboideus. inte
ger interdum leviter incisus, acutus, in 
foliis inlerioribus longior, magnus et ob-
longo-lanceolatus, hastatus, marginibus + 
convexulis, incisis. [nterlobia ad 2 cm 
longa el c. 4 mm lata, dentibus tenuibus 
acutis lacinulatisque praedita, piceomacu-
lata. Petioli angusli aecjue ac in inferiore 
parte nervi mediani lucide purpureo-
violacei. 

Scapi foliis superantes, basi violacei ce-
terum virescenti-straminei, parce araneosi. 

[nvolucrum latum, ad 20 mm longum, 
obscure viride, basi truncatum. Squamae 
exteriores patentes, c. 2 mm latae, 10—12 
mm longae, lineares, apicibus ± longe fili
formes, superne canescenti-virides vel + 
violascentes, consi)icue alhidomarginatae; 
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inter iores l ineares, c. 2 mm latae, apicibus 
a t roviolaceae. 

Ca la th ium sat obscure lu teum, densum. 
Ligulae marg ina les p lanae , sub tus stria 
cano-violacea no ta tae ; in ter iores apic ibus 
non ra ro pu rpu ra scen t e s . An the rae poll ini-
ferae. St igmata virescentia. 

Achenium fusco-s t ramineum, 3.2—3.8 
min longum (pyr. incl.) , superne sat brevi-
bus spinulis ins t ruc tum ce te rum laevum, 
in p y r a m i d e m subcyl indr icani 0.5 mm 
longam abiens. 

T Y P U S : Deu t sch land : Wolfenbüt te l ,Weg
r and in Buchenwa ld bei Neuer Weg . 13.5. 
1970. C. I. S A H L I N (S). 

Die Blät ter dieser Art sind ganz gleich 
denen der T, baeckii K A I L , doch sind die 
äusseren Hü l l s chuppen von T. baeckii-
fornw viel schmale r als die des T. baeckii. 

ARTENVEKZEICHNIS 

E r y t h r o d e r m a LINDB. FIL. 

T. brachyglossum (DT.) DT. 
Cuxhafen: Dülmen 12.5. 69. — Lüneburg an 

der östlichen Zufahrt 1.5. 09. 

T. brunneum v. SOEST 

Lüchow-Dannenberg: Hitzacker 15.5. 70. 

T. lacistophyllum (DT.) DT. 
Stade: Twielenfleth am Deich 11.5. (19. 

'/'. proximifortne v. SOEST 

Gif horn: Wesendorf 21.4. 51. — Lüneburg 
an der östlichen Zufahrt 10.5. 09. - Soltau: 
Neuenkirchen 10.5. 09. 

/'. proximum (DT.) DT. 
Aurich 2.5. 09. — Burgdorf: Grossburgwedel 

13.5. 71. — Soltau: Neuenkirchen 10.5. 09. — 
Verden: Walle 13.5. 71. 

Einen Unterschied zwischen '/'. proximi-
forme und T. proximum zu machen, fällt mir 
schwer, da die Merkmale der beiden Arten 
sich überlappen. Ich bezweifle dass T. proxi-
miforme beibehalten werden kann. 

/'. scanicum DT . 
Celle: 3 km westlich von Eschede 10.5. 09. 

— Burgdorf: Grossburgwedel 13.5. 71. — Cux
hafen: im südlichen Teil des Hafens 12.5. 69. 

- Gifhorn an der südlichen Ausfahrt nach 

Celle 10.5. 09. längen: Rastplatz 2 km öst
lich von Lohne 4.5. 09; hei den kommunalen 
Betrieben 4.5. 69. Lüchow-Dannenberg: 
Hitzacker 13.5. 70. Lüneburg an der öst
lichen Zufahrt 10.5. 09. - - Soltau: Neuen
kirchen 10.5. 09. - Stade: 8 km westlich 
Stade im Richtung Elm 11.5. 09. 

/'. tortilobum FLORSTR. 

längen: Schepsdorf 4.5.69. — Uelzen: Kirch-
weyhe 10.5. 09. 

Spoctabilia Dr. 

T. britannicum Dr. 
Leer: 2 km nördlich von Folmhusen 3.5. 09. 

Vulgaria DT. 

T. acutifidum M. P. CHR. 
Grfsch. Diepholz: Lembruch 5.5. 70. — Nor

den: Norddeich am Deich 2.5. 69. 

'/'. acutifrons MARKL. 

Stade an der westlichen Zufahrt 11.5. 09. 

T. adami CLAIRE 

Cuxhafen: Dülmen 12.5. 69. — Leer: 2 km 
nördlich von Folmhusen 3.5. 69. — Meppen: 
an der Sudradde 2 km nördlich von Herzlake 
3.5. 69. - - Norden: Tjüche hei Marienhafe 
2.5. 09. 

T. aethiops HAGL. 

Lüchow-Dannenberg: Ilitzacker 13.5. 70. 

T. alatum LINDB. FIL. 

Leer: 2 km nördlich von Folmhusen 3.5. 69. 
— Norden: Tjüche hei Marienhafe 2.5. 69. 

/'. amplum MARKL. 

Hameln-Pyrmont: Schloss Arensburg 2.5. 
71. - Leer: 2 kni nördlich von Folmhusen 
3.5. 69. — Oldenburg: Steinkimmen 3.5. 67. — 
Schaumburg-Lippe: Steinhude am Meer 9.5. 69. 

/'. ancistrolobum Dr. 
Oldenburg: Steinkimmen 3.5. 67. 

'/'. atactum SAHLIN & v. SOEST 
Bremervörde: Walkmühle 11.5. 69. 

Grfsch. Diepholz: Barnstorf 4.5. 70; Lembruch 
an der nördlichen Zufahrt und am Dümmer 
See 5.5. 70; Hüder am Dümmer See 5.5. 70. — 
Gifhorn an der südlichen Ausfahrt nach Celle 
10.5. 69. — Lingen: Talge-Wilsten bei Beesten 
4.5. 69; Rastplatz 2 km östlich von Lohne 4.5. 
09; Lohne 4.5. 69. — Meppen: an der Sud
radde 2 km nördlich von Herzlake 3.5. 69. — 
Rotenburg: Waffensen 2.5. 69. 
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T. atrovirens DT . 
Lingen: Schepsdorff 4.5. 09. 

T. aurosalum LINDB. FIL. 

Anrieh an einem Strassenrand 2.5. 69. -
Lingen: Talge-Wilsten 4.5. 69. — Oldenburg: 
Steinkimmen 3.5. 67. 

T. baecküforme SAHLIN 

Göttingen: Eddigehausen 12.5. 70. — Wol
fenbüttel, Neuer Weg 13.5. 70. 

'/'. borgvallii D T . 
Lüchow-Dannenberg: Hilzacker 13.5. 70. 

T. bracteatum DT. 
Cuxhafen: Dülmen 11.5. 69. 

T. breviflorum DT. 
Leer, am Bahnhof 3.5. 67. 

T. caloschistum DT. 
Cuxhafen, Dülmen 11.5. 69. 

T. caudatulum DT . 
Grfsch. Diepholz: Barnstorf 4.5. 70. 

T. cordatum PALMGR. 

Burgdorf: Grossburgwedel 13.5. 71. — Göt
tingen: Eddigehausen 12.5. 70. — Oldenburg: 
Steinkimmen 3.5. 67. - Rotenburg: Waffen-
sen 11.5. 69. — Uelzen: Kirehwevhe 10.5. 69. 
- Verden: Walle 13.5. 71. 

T. corynodes HAGL. 

Schaumburg-Lippe: Steinhude am Meer 
9.5. 69. 

T. crispifoliam LINDB. FIL. 

Leer: 2 km nördlich von Folmhusen 3.5. 69. 
- Verden: Walle 13.5. 71. 

T. croceiflorum DT. 
Lingen: Rastplatz 2 km östlich von Lohne 

4.5. 69. - - Uelzen: Kirchweyhe 10.5. 69. — 
Wolfenbüttel: Neuer Weg 13.5. 70. 

'/'. cyanolepis Dr. 
Bremervörde: Walkmühle 11.5. 69. — Ro

tenburg: Waffensen 11.5. 69. 

T. dilaceratum M. P. CHR. 
Leer: 2 km nördlich von Folmhusen 3.5. 69. 

/'. duplidentifrons D T . 
Aschendorf -Dümmling: Lathen 3.5. 69; Rhe-

der-Emsbrücke 3.5. 69. — Bremervörde: Walk
mühle 11.5. 69. — Meppen: an der Südradde 
2 km nördlich von Herzlake 3.5. 69. — Roten
burg: Waffensen 11.5. 69. - - Stade: 8 km 
westlich von Stade in Richtung Elm 11.5. 69. 

T. ekmanii D T . 
Bremervörde: Walkmühle 11.5. 69. — Leer: 

2 km nördlich von Folmhusen 3.5. 69. — 
Lingen: Schepsdorf 4.5. 69; Talge-Wilsten 4.5. 
69. — Oldenburg: Steinkimmen 3.5. 69. -
Schaumburg-Lippe: Steinhude am Meer 9.5. 
69. — Stade: 8 km westlich von Stade in Rich
tung Elm 11.5. 69; an der westlichen Zufahrt 
11.5.69. 

T. eurylobum HAGL. 

Stade: 8 km westlich von Stade in Richtung 
Elm 11.5. 69. 

T. expallidum D T . 
Oldenburg: Steinkimmen 3.5. 69. 

7'. falciferum MARKL. 

Grfsch. Diepholz: Barnstorf 4.5. 70; Lehm
bruch, bei Dümmer See 5.5. 70. 

T. fasciatum D T . 
Göltingen: Eddigehausen 12.5. 70. 

T. gibberum MARKL. 

Wolfenbüttel, Neuer Weg 13.5. 70. 

T. glossocentrum DT . 
Uelzen: Kirchweyhe 10.5. 69. 

'/'. haematicum HAGL. 

Norden: Norddeich am Meer 2.5. 69. 

T. hamatijorme DT . 
Aurich, am Strassenrand in der Stadt 2.5. 

69. — Aschendorf-Hümmling: Rheder-Ems-
brücke 3.5. 69. — Cuxhafen: Dülmen 12.5. 69. 
— Grfsch. Diepholz: Barnslorf 4.5. 70. -
Leer: 2 km nördlich von Folmhusen 3.5. 70. 
— Lingen: Talge-Wilsten 4.5. 69. — Lüchow-

Dannenberg: Hilzacker 13.5. 70. — Norden: 
Norddeich 2.5. 69. — Botenburg: Waffensen 
2.5. und 11.5. 69. — Verden: Walle 13.5. 71. 

'/'. hamatum RAUNK. 

Bremervörde: Walkmühle 11.5. 69. - Celle: 
Altencelle 10.5. 69. — Göttingen: Eddigehausen 
12.5. 70. — Leer: 2 km nördlich von Folm
husen 3.5. 69. — Schaumburg-Lippe: Stein
hude am Meer 9.5. 69. — Sollau: Brunautal 
bei Bispingen 2.5. 71. 

'/'. hemicyclum HAGL. 

Oldenburg: Steinkimmen 3.5. 67. — Stade: 
8 km westlich von Stade in Richtung Elm 
11.5. 69. 

T, haelphersianum DT . 
Schaumburg-Lippe: Steinhude am Meer 

9.5. 69. 
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'/'. ingens PALMGR. 

Leer: 2 km nördlich von Folmhusen 
3.5. 69. 

T. insuctum M. P. CHR. 
Burgdorf: Grossburgwedel 13.5. 71. 

T. kernianum II., v. S. & Z. 
Gfsch. Diepholz: Barnstorf 4.5. 70. — Sol-

tau: Brunaulal hei Bispingen 2.5. 71. 

T. laciniosifrons WI INST. 

Leer, am Bahnhof 3.5. 67. — Lingen: Scheps-
dorf 4.5. 69. 

T. laciniosum DT . 
Cuxhafen: Dülmen 15.5. 69. 

/'. lagerkranzii HAGL. 

Uelzen: Kirchweyhe 10.5. 69. 

T. lamprophyllum M. P. CHR. 
Lingen: Schcpsdorf 4.5. 69; Talge-Wüsten 

4.5. 69. 

T. laticordatum MARKL. 

Göttingen: Eddigehausen 12.5. 70. 

T, leptodon MARKL. 

Lüchov-Dannenberg: Hitzacker 15.5. 70. 

/'. leucopodium HAGL. 

Norden: Norddeich am Meer 2.5. 69. 

'/'. lintjuatum DT. 
Celle: Altencelle 10.5. 69. 

T. longifrons HAGL. 

Lüchow-Dannenberg: Hitzacker 13.5. 70. 
Hotenhurg: Waffensen 2.5. 69. 

'/'. lucidum D T . 
Schaumburg-Lippe: Steinhude am Meer 

9.5. 69. 

/ ' . marklundii 1'AI.MGH. 

Bremervörde: Walkmühle 11.5. 69. — Gil-
horn: südliche Ausfahrt nach Celle 10.5. 69. — 
Leer, am Deich 4.5. 67. Eingen: Lohne 
4.5. 69. 

'/'. melanthoides D T . 
Leer: 2 km nördlich von Folmhusen 

3.5 70. 

'/'. mimulum DT. 
Lüchow-Dannenberg: Hitzacker 13.5. 70. 

Stade: Twielenfleth, am Deich 11.5. 69. 

'/'. obliquilobum DT. 

Cuxhafen: Duhnen 12.5. 69. 

T. oblongatum DT . ('/'. perhamatum DT. ) 

Lingen: Lohne 4.5. 69; Talge-Wilsten 4.5. 
69. — Wolfenbüttel. Neuer Weg 13.5. 70. 

T. obtusifrons MAHKL. 

Hameln-Pyrmont; Schloss Arensburg 2.5. 
71. 

'/'. ostenfeldii KAUNK. 

Burgdorf: Grossburgwedel 13.5. 71. — Celle: 
Altencelle 10.5. 69. — Lingen: Schepsdorf 4.5. 
69. - Lüchow-Dannenberg: Hitzacker 13.5. 
70. — Stade: K km südwestlich von Stade in 
Richtung Elm 11.5. 69. 

Taraxacum ostenfeldii RAINK. ist von Pol
lenmangel und hellen Blüten gekennzeichnet. 
Die Art ist spähter von DAHLSTEDT als Kol
lektiv aufgefasst worden als er die ganze 
Sektion Septentrionalia DT, mit dem ur
sprünglichen T. ostenfeldii zusammenführte. 
Aus diesem Komplex sind später sechs gut ge
trennte Formen ausgeschieden, u.a. T. dupli-
dens LlNDB. FIL. und T. ostenfeldii sensu 
DAHLSTEDT. Diese letztere Form wurde nie 
mehr aufgefunden. Die Beschreibung von '/'. 
ostenfeldii ist ganz unvollständig, doch kön
nen in Dänemark nur zwei Arten in Frage 
kommen: T. duplidens LlNDB. FIL. und T. 
laceratum (BRENN.) BRENN. Die Blattabbil
dungen von RAUNKIALR gehören nicht zu der 
letzleren Ali, sondern zu der Form, die DAHL
STEDT als /'. duplidens bezeichnet. Für mich 
steht es fest, dass '/'. ostenfeldii RAGNK. und 
'/'. duplidens LINDB. FIL. identisch sind. Der 
ältere Name sollte erhallen bleiben. 

'/'. pallescens DT. 
Hameln-Pyrmont: Schloss Arensburg 2.5. 

71. 

/'. pallidipes MAHKL. 

Burgdorf: Grossburgwedel 13.5. 71. — Ha-
meln-Pvrmonl: Schloss Arensburg 2.5. 71. 

T. pannucium DT . 
Gif horn: au der südlichen Ausfahrt nach 

Celle 10.5. 69. - - Lingen: Lohne 4.5. 69; 
Schepsdorf 4.5. 69. 

T. pannutatiforme DT. 
Oldenburg: Steinkimmen 3.5. 67. 

T. pectinatiforme LlNDB. FIL. 
Cuxhafen: Dülmen 12.5. 69. — Botenburg: 

Waffensen 11.5. 69. 
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T. piceatum D T . T. sublaeticolor DT . 
Wolfenbüttel, Neuer Weg 13.5. 70. Göt- Leer: 2 km nördlich von Folmhusen 3.5. 69. 

tingen. Eddigehausen 12.5. 70. 
T. submucronatum DT. 

/ . polychroum EKM. Leer, am Deich 4.5. 67. 
Leer, am Bahnhof 3.5. 67. Norden: Nord 

deieli 2.5. 60. /'. subpraticola IIACI.. 
Oldenburg: Steinkimmen 4.5. 67. Lingen: 

Lohne 4.5. 60. 

Schaumburg-Lippe: Steinhude am Meer 
9.5. HO. 

'/'. polyodon D T . 
Aurich, Strassenrand in der Sladl '2..'). 60. /'. subundulatum Di 

Celle: Altencelle 10.ö. 60. Cuxhafen: Duh 
neu 12"). 60. - Leer, am Bahnhof 3.5. 67 
2 km nördlich von Folmhusen 3.5. (>0. 
Lingen: Lohne 4.5. 60. - Norden: Norddeich T. tenebricans (DT.) DT. 
2.5. 69: Tjüche 2.5 69. - Rotenburg: Waffen- N o r d e n : T jüche 2.5. 60. 
sen 2..). und 11..). 60. 

'/'. trilobatum PALMGR. 

/'. prloum DT . Aschendorf-Hümmling: La then 3.5. 60: Rhe-
Norden: Norddeich 2..">. (iO. der-Emsbrflcke 3.5. 60. — Bremervörde: Walk

mühle 11.."). 69. — Leer, am Bahnhof 3.5. 67. 
T. pulchrifolium MARKL. — Lingen: Rastplatz 2 km östlich von Lohne 

Hameln-Pyrmont: Schloss Arensburg 3.5. 4-5; , i 9 : Schepsdorf 4.5. 60. — Norden: Nord-
1\ deich, am Deich und an der südlichen Zu

fahrt 2.5. 69. — Stade: X km westlich von 

/'. pycnolobutn DT. Stade in Richtung Elm 11.5. 60. 

Norden: Tjüche 2.5. 60. T. trigonum M. P. CHR. 
Bremervörde: Walkmühle 11.5. 60. — 

T. retroflexion LINDH. FIL. Schaumburg-Lippe: Steinhude am Meer 9.5. 
Leer: 2 km nördlich von Folmhusen 3.5. 69. 69. 

- Verden: Walle 13.."). 71. 
T. tumentilobum MARKL. 

/'. sagittipotens D T . & OHLSÉN Celle: Altencelle 10.5. 69. — Lingen: Lohne 
Burgdorf: Grossburgwedel 13.5. 71. Leer. *-"»- , i9- Rotenburg: Waffensen 11.5.69. 

am Bahnhof 3.5 67. - Norden: Norddeich, ,- uastisectum MARKL. 
am Deich 2..). 69. Rotenburg: Waffensen T , . . , , . , , . , , -
II - on Leer: 2 km nördlich von rolmhusen 3.5. 60. 

Norden: Norddeich, am Deich 2.5. 60. 

/'. scotiniforme DT. •/• violaceipetiolatum HAU.. 
Grfsch. Diepholz: Lehmbruch, am Dümmer Göttingen-Eddigehausen 12.5 70 

See 5.5. 7(1. 
/'. xanthostigma LINDH. IM. 

/'. scotinum DT . (,Ölungen: Eddigehausen 12.5. 70. Leer. 
Grfsch. Diepholz: Barnstorf 4.5. 70. am Deich 4.5. 67. - Lüchow-Dannenberg: 

Hitzacker 13.5. 70. Wolfenbüttel, Neuer 
T. sinuatum Dr. Weg 13.5. 70. 

Oldenburg: Steinkimmen 3.5. 67. Rotenburg: 
Waffensen 11.5.60. Die korrekte Bestimmung der Taraxacum-

Arten ist ein grosses Problem. Wenn die 
/'. speciosiflorum M. P. CHR. Fehler weniger als 1—5 %> sein sollen, muss 

Hameln-Pyrmont: Schloss Arensburg 2.5. '""s Material ein- oder zweimal von Spezialis-
- . len revidiert werden. Ich habe den grossen 

Vorteil gehabt, mit den Herren R. BÄCK (Hel
sinki). C.-F. LUNDEVALL (Stockholm). S. NOR-
DENSTAM (Rönninge), H. ÖLLGAARD (Filskov), 

Aurich. Strassenrand in der Stadl 2.5. 69. H S A L T I N (Somero) und J. L. VAN SOEST (Den 

T. stereodes E K M . 

T. subhamatum \ l . P. CHR. 
Haag) in dieser Angelegenkeit zusammen
arbeiten. Ich nehme die Gelegenheit wahr. 

Aschendorf-Hümmling: Rheder-Emsbrücke diesen meinen guten Freunden meinen herz-
3.5. 69. liebsten Dank auszusprechen. 
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Clonal Variation in Populations of Anemone nemorosa L. 
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ABSTRACT 

BOTHMER, H. VON & al. 1971. Clonal variation in populations of Anemone nemorosa L. 
— Bot. Notiser 124: 505—519. 

20 stems from each of 5<S clones from altogether 11 localities were studied. From 
each clone were investigated 10 numerical characters. 2 form characters, pollen 
fertility, and area and density of the clone. The clones are moderately large in this 
material and the populations merge into extensive population clusters. A wide varia
tion was found between the clones of each locality, hut also a difference in width 
of variation between localities. A disruptive variation was found between ecologically 
different parts of the same population cluster. Reduced fertility was found in a large 
proportion of the clones, and its consequences in relation to vegetative propagation 
are discussed. Only the chromosome number 2n=30 was found. The special features 
and evolutionary possibilities of a sexual clonal material in stable and in slowly 
changing habitats are discussed. 

INTRODUCTION 

This pape r is a pre l iminary repor t on 
the effects of vegetative p ropaga t ion on 
var ia t ion pa t t e rns and evolut ionary possi-
bilities. The mate r ia l s tudied was Anemone 
nemorosa L. in sou the rnmos t Sweden. This 
species forms local clones of limited exten
sion hut with large number s of clones in 
each locality. This implies the frequent oc
cu r rence of reproduc t ion by means of seeds. 
Thus the results will be appl icable to o ther 
mater ia l s whe re both vegetative propaga
tion and sexual reproduc t ion occur . Our 
aim was to collect informat ion on the 
a m o u n t of morphologica l variat ion within 
and be tween clones, popula t ions and bio-
topes. We also a t t empted to study the fer
tility of the clones and its relation to the 
area covered and to the degree of var ia t ion 
in morpho logy . A future control of the 
spread ing or decline of the clones is also 
p lanned . 

Anemone nemorosa usual ly occu r s in 
more or less confluent pa t ches over areas 
often extending up to several s q u a r e kilo
meters . In most places the ac tua l breeding 
popula t ion compr i sed a large n u m b e r of 
clone's, hut pol l inat ion will be p r e d o m i 
nant ly vicinistic (cf. G R A N T 1971 p . 16). 
The species has a wide ecological toler
ance, a n d consequent ly var ia t ion pa t t e rns 
under different env i ronmen ta l condi t ions 
could also be studied. 

METHODS 

Eleven localities were selected as to re
present different ecological condi t ions . 
They are all s i tuated in the Swedish pro
vince of Skåne, wi th in a d is tance of 85 km 
between the extremes. Ecological condi
tions vary from very rich woods on cal
ca reous soil to hea ths and p o o r m e a d o w s 
on silicious soil. 
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In each locality we tried to identi ty a 
suitable number of clones in as small and 
ecologically uniform an area as possible. 
Only clones tha t could he clearly recog
nized and c i rcumscr ibed were taken into 
considera t ion; the n u m b e r studied in each 
locality varied from two to seven. None 
of the localities represent an isolated pop
ulat ion, hut all form par t s of large, irreg
ular popula t ion clusters typical of the 
species. 

The Localities are listed below. A m a p 
was made for each locality, giving the 
exact posit ion and size of the clones. The 
area covered by each clone was noted, and 
the density of flowering and sterile shoots 
was de te rmined within an a rea of 0.04 m2 . 
Quant i ta t ive cha rac te r s were measu red in 
the field. Twenty flowering s tems from 
each clone were measured , having been 
selected as evenly as possible over the 
clone area. The specimens were then dried 
for reference and fur ther s tudy and will 
be deposited in the Lund Botanical Mu
seum (I.D). Means, s t anda rd deviat ions, 
corre la t ions , etc., were calculated by the 
compute r at the Inst i tute of Mathemat ica l 
Statistics. University of Lund , with kind 
assistance of Mr. 11. ANDERSSON. 

LIST OF LOCALITIES 

I. Dalby hage. the eastern pari. Meadow-
forest with Vlmus, Fagus and Carpinas. 
Dense field layer of herbs. 

II. Dalby hage. the western part. Meadow-
forest with Ulmus, Fagus and Quercus. 
Dense field layer of herbs. 

III. Dalby: Dalby' Norreskog. Old. grazed 
meadow with dense field layer domi
nated by grasses. 

IV. S. Sandby: Linnebjär. Oak woodland. 
Dense field layer dominated by grasses. 

V. S. Sandby: Linnebjär. Meadow-forest 
with dominating oak and hazels. Ra
ther dense field layer of herbs. 

VI. Hällestad: Knivsås. Grazed heath. Dense 
field layer of grasses, rushes, sedges 
and heather. 

VII. S. Sandby: Linnebjär. Heath-forest 
dominated by Fagus. Sparse field layer 
of herbs. 

VIII. Hörby: 5 km NE of Hörby. Poor mea
dow with scattered Irees and shrubs. 
Dense field layer dominated by grasses. 

IX. Linderöd: 3 km NIC of Linderöd. Alder 
swamp. Rather dense field layer domi
nated by herbs. 

X. Iljärsås: Bosagårdarna. Poor meadow 
with scattered birches. Dense field layer 
dominated by grasses. 

XL Hjärsås: Hylta. Ejäreboda. Poor mea
dow, formerly cultivated, with scat
tered trees. Dense field layer dominated 
by grasses. 

T H E CHARACTERS STUDIED 

In the following discussion the n u m b e r s 
given wi th in b racke t s after a cha rac t e r a re 
the c h a r a c t e r n u m b e r s used in tables and 
d i ag rams . T h e var ia t ion ranges indica ted 
refer to m e a n values for clones, not to 
single f lowering s tems. 

T h e stem height (1) was measu red from 
the rh izome u p to t he leaf w h o r l . T h e 
m e a s u r e m e n t s a re s o m e w h a t inexact as all 
s tems were not b roken equal ly close to the 
rh izome and some were curved. But the 
c h a r a c t e r is such a typical feature of m a n y 
clones, tha t we considered it had to be in
cluded. The var ia t ion range is great , from 
84 to 103 m m . 

T h e pedicel length (2), from leaf whor l 
to flower, is not fully corre la ted wi th the 
stem height, and mus t thus be measu red 
separate ly . Mean values vary from 23 to 
74 mm (Fig. ö l . 

T h e leaves a re three in number , ar
ranged in a whor l , and a lways t e m a t e wi th 
app rox ima te ly equa l leaflets. The length of 
the petiole (3) varies from 9 to 18 m m (Fig. 
7 E ) , the length of the middle leaf lobe 
(4) from 22 to 47 m m (Fig. 7 I)), and the 
b read th (5) from 9 to 24 mm. The leaf 
margin varies from almost entire lo deeply 
serrate , as par t ly i l lus t ra ted by the number 
of teeth on the midd le leaf lobe (6), vary
ing from 6 to 20 (cf. F ig . 7 A). 

The shape of the leaf lobes is very var i
able, the variabi l i ty being of about the 
same magn i tude in mos t localities. Varia-

Fig. 1. Variation in the shape of middle leaf lobes. Variation within the clones IX: 1. VII: 4 
and between clones in the localities IV. XI and 1. Half natural size. 
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IX=1 

OHMHM 
V I M 

+H**+tf++M 
I V=2 IV: 3 IV:4 

IV=5 IV-6 Xhl Xl:2 

Uf Hf U* Hi 
Xh3 X|:4 Xh5 Xh6 

Xh 7 Ml 1 = 2 

Fig- 1. 
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IMMlMII MIMMI*» 
11:1 IV:1 

I M Ml I M I I I I I I 
1:1 i:2 li:2 li:3 li:4 

I I I I I I IM I I I I I I 
l i n lli:2 lli:3 lli:4 111:5 

Ml n i i n IM I I I 
lli:6 111:7 IV:2 IV:3 IV:4 

• Il III IM • • • IM 
IV:5 IV:6 V:1 V:2 VI:1 

III III III Mf IM 
Vl:2 VL3 Vi:4 VJ'Ü Vl:6 

I I I IM IM Ml IM 
VI 1:1 VIL2 vil:3 Vli:4 VII.5 

I I I Ml I I I t i t IM 
vii:6 1x1 ix:2 ix:3 

IM IM III I I 
IX.5 XI:1 Xi:2 Xi:3 X|: 

Ml IM 
Fig. 
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t ion in this cha rac t e r is i l lustrated in Fig. 1. 
It is often one of the best m a r k e r trai ts to 
identify clones. 

T h e leaf co lour is apparen t ly to some 
extent modified by the envi ronment , being 
general ly d a r k e r in open habi ta t s than in 
shadow. There are m a n y clones cha rac 
terized by m o r e or less intense an thocyan ic 
or greyish colour of the leaves. In a few 
cases variegated leaves have also been ob
served. 

T h e number and shape of the floral 
pa r t s show great var ia t ion. Some of these 
cha rac t e r s a r e also easily modified. 

The number of petals (7) is usually six 
(Fig. 7 B), a r r anged in two more or less dis
tinct whor l s of t h r e e . T h e r e is often a slight 
difference be tween the petals of the lower 
and uppe r w h o r l ; all s tudies of petals have 
been confined to the lower ones. Reduc
tions in n u m b e r are rare , but extra pe ta ls 
a re often found, their frequency varying in 
different clones. T h e highest mean noted 
in ou r mater ia l is 9.6. The ext ra petals a re 
p roduced in a more or less definite spi ra l 
a r r a n g e m e n t above the first six, and often 
the whor l a r r a n g e m e n t of the lat ter b r e a k s 
down when there a re several extra ones . 

The length of the petals (8) varies from 
11.6 to 20.3 m m , their b read th (9) from 5.3 
to 12.4 m m . T h e shape of the petals is illu
s t ra ted in Fig. 2. 

The petals are usual ly while, though 
often with a greenish or reddish basal spot 
or faint s t r ia tum. Pa le purpl ish, or less 
often reddish to p ink petals are found in 
some clones in most popula t ions . In c lone 
I: 1 the colour was even bluish violet. 

The n u m b e r of carpels (10] varies from 
7 to 32 in clone means (Fig. 7 (',]. but there 
is also a large var ia t ion between flowers of 
the same clone. 

The i n d u m e n t u m is differently devel
oped in different clones. It varies more or 
less i ndependen t ly on the different pa r t s , 

® ® 

Fig. 3. Correlation between characters, lines 
indicating correlation coefficients (r) higher 
than 0.5. Legend to character numbers on 
pp. 500 and 509. 

such as leaves and pedicels . Thus many 
clones may be recognized by the specific 
combina t ions of hai r iness . 

DIFFICULTIES AND SOURCES 
OF ERROR 

It is often impossible to define and m a p 
all the clones in a given area. This is due 
to the similari ty of cer ta in clones and to 
their tendency to mix vegetativelv. These 
difficulties are most not iceable in densely 
popula ted localities, w h e r e the clones are 
in direct contact and new individuals m a y 
be established only wi th in a l ready existing 
clones. In such localities it was necessary 
to define each clone measured by means of 
some m a r k e r trai ls . As m a r k e r trai ts it was 
often possible to use petal colour, colour 
and shape of leaflets, ha i r iness and size 
relat ions. W e consider it unlikely that the 
clones we were able to identify deviated 
from the n o r m a l wi th respect to o ther 
cha rac t e r s . 

Fig. 2. Variation in the shape of petals. Variation within the clones II: 1. IV: 1 and between 
clones in some localities. Approx. half natural size. 
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D In some very dense popula t ions in r ich 
meadow-fores ts only a few clones could 
he used which l imits the va lue of the data 
from these localities. They must , however, 
he inc luded so tha t the morphological 
var ia t ion in the a rea will he fully repre
sented. In more open localities the clones 
often form dist inct pa t ches and can easily 
he identified. 

One source of e r r o r lies in the possibility 
of two or more seeds germinat ing and 
es tabl ish ing clones on the same spot. If 
they a re also sibling p lan t s , as might 
easily be the case, they migh t give rise to 
c lones so similar t ha t they will appea r as 
a single clone. Clone IV: 4 migh t be an 
example of this, as it shows abnormal 
va r ia t ion in leaflet form, but is otherwise 
r a t h e r homogeneous . The same situation 
might , however , also be caused by somatic 
m u t a t i o n . 

•t. L_ CORRELATIONS B E T W E E N 
CHARACTERS 

H 1 1 1 I 1 I 1 1 1 
J t2 IK ?0 24 28 n 

Fig. i. Variation in some characters within 
clones of the localities II, VII and XI. — A: 
Number of petals. — IL Number of teeth on 
the middle leaf lobe. — C: Number of carpels. 
— D: Length of middle leaf lobe. — E : Length 
of petioles. — Every histogram represents 20 
specimens. 

T h e degree of cor re la t ion for each com
b ina t ion of two c h a r a c t e r s in all the mate
rial was calculated. T h e resul t is shown in 
Fig. 3 whe re cor re la t ion coefficients greater 
t h a n Ü.5 are i l lus t ra ted by lines. Obviously, 
one g r o u p of size cha rac t e r s are loosely 
cor re la ted and par t ly represent an expres
sion of general vigour. It mus t be stressed, 
however , thai the cor re la t ion is not equally 
s t rong in all clones and in all localities. 
Fo r example , in locali ty no. I l l there is 
great var ia t ion in leaflet length between 
the clones, and this is not corre la ted to 
t he o t h e r size cha rac t e r s . W e in terpre t the 
result as showing tha t there is p robably 
s e p a r a t e genetic con t ro l of each of the 
c h a r a c t e r s , bu t t ha t there a re also some 
p le io t rop ic factors affecting several char
ac te rs t h r o u g h cont ro l of the overal l size 
of the plant . Modificat ion, acting in a 
s imi la r m a n n e r on different size charac 
ters , m a y also con t r ibu te to give higher 
co r re l a t ion values be tween t hem. 
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VARIATION WITHIN CLONES 

There is a certain amount of variation 
between the individual stems of each clone 
in every character. This variation is al
ways of minor importance compared with 
the total variation in the locality. It is 
always possible to refer every ramete to 
a certain clone by the use of one or a few 
numerical characters. The existing intra-
clonal variation stresses the necessity of 
measuring a sufficient number of indi
viduals from each clone and not only se
lected representatives. 

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 characters were 
the form of leaf lobes and petals and the 
number of petals, but the length and 
breadth of the leaf lobes also showed little 
intraclonal variation (Figs. 1, 4, and 7D) . 

The intraclonal variation must be inter
preted as a result of modification by local 
ecological factors. The stem length, for in
stance, is easily modified by the presence 
of taller grass in part of the clone area. 
Nutrition may also be different within the 
distances of metres or tenths of metres 
covered by the clone. In the further course 
of the investigation the ability for modi
fication will be controlled by comparative 
cultivation and transplantations. On the 
whole it may be stated that shape char
acters are less easily modified than quanti
tative characters. 

VARIATION BETWEEN CLONES 
AND LOCALITIES 

One important question is, whether the 
variation between localities is greater than 
the variation between clones in each lo
cality. There is no general trend that holds 
for all characters. As regards size and 
number of petals there is so much varia
tion between the individual clones that it 
obscures the differences between localities. 
The same is usually true of shape of leaf-
Bot. Notiser, vol. 124. 1971 

lets and petals. As regards other charac
ters, only part of the total variation is 
found in each locality, so that differences 
between localities are greater than be
tween clones. This variation is not geo
graphically determined within the area in
vestigated. The general impression received 
is that each of the localities has its own 
characteristic variation amplitude in one or 
several characters (Figs. 5 and 6). There is 
a slight similarity between the rich locali
ties nos. I, 11. 111. and IX on one hand and 
the heath and poor meadow localities nos. 
IV, VI, VII, and X on the other, though 
mainly in the correlated size characters 
(Fig. 6). When considering the predomi
nant lack of similarity between localities, 
it must be kept in mind that they were se
lected to represent as diverse habitats as 
possible. 

The facts mentioned indicate that the 
amount of variation developed in a certain 
locality is to a great extent determined by-
local ecological factors. A particularly 
clearcut case is represented 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 be caused by local selection, which acts 
here as disruptive selection resulting in lo
calisation of certain genes and gene com
binations to different parts of the cluster. 
By this process the different populations 
of the cluster become also morphologi
cally dissimilar when adapting to dif
ferent ecological conditions. Anemone ne-
morosa is in fact dominant in plant com
munities on very different types of soils 
and under very different moisture condi
tions. This means that it would be of little 
significance in any sociological study, and 
the same would presumably apply to many 
other species with a similar genetic system. 

I FUTILITY 

The pollen fertility of all clones was 
determined as the percentage of grains 
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Fig. ."). Variation in the length of pedicels in the 58 clones studied. Mean values +2sE: if 
two lines do not overlap, the differences between the mean values are significant at 

approximately the 1 °/o level. 
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Fig. 6. Variation in the width of petals in the 58 clones studied. Explanation see Fig. 5. 
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A 

UL 
Fig. 7. Total variation in some characters in the entire material studied (1160 specimens). 
- - A: Number of teeth on the middle leaf lobe. — B: Number of petals. — C: Number of 

carpels. — I): Length of middle lent lobe. - E: Length of petiole. 

s ta inable in cot ton blue. The de te rmina
tions were based on 500 grains counted 
from different flowers in each clone. In 
Fig. X the clones have been sorted into 
fertility classes with a width of 5 %>. The re 
is greal var iat ion in pollen fertility. In se
veral localities the major i ty of the clones 
have fertility values as low as 5 0 - 80 °/o, 
in locality XI even as low as 15—40 % . 
This must mean that they contain a ra the r 
heavy "genetic load" of fert i l i ty-reducing 
genes a n d / o r cytological d is turbances . The 
degree of seed sett ing has not yet been 
sufficiently investigated, but the results 
avai lable indicate differences id' about the 
same magn i tude as lor pollen fertility. A 
few clones are also charac ter ized by a low 
n u m b e r of carpels , which will decrease 
their seed p roduc t ion efficiency. 

T h e possibility for clonal species and 
o the r long-lived perennia ls to tolerate a 
35 

heavy "genetic load" bas been stressed by 
STEBBINS (10501. The relation between 
vegetative p ropaga t ion and various ste
rility phenomena was also discussed by 
GUSTAFSSON (1947). Tbc present results a r e 
in agreement with theoret ical expecta t ions . 

CYTOLOGY 

Various c h r o m o s o m e n u m b e r s have been 
repor ted for Anemone nemorosa in earl ier 
investigations, e.g. by BÖCBEB 1932 (2n = 
28—32) , BEBNSTRÖM 194« (211 = 29—31 ,37 , 
45, 4 6 | and GuiNOCHET 1935 ( 2 n = 1 6 ) . Fo r 
fur ther in fo rmat ion see FEDEROV (1909). 

C h r o m o s o m e n u m b e r s have been deter
mined from six clones only (II : 6, I I I : 6, 
VI: 1, VII : 2, VII : 4 and VII : 01. They all 
have 2 n = 3 0 , which is in agreement with 
most previous repor ts . 
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Fig. 8. Pollen fertility in all the clones studi 
Further explanation in the text. 

Detailed studies of c h r o m o s o m e num
bers and c h r o m o s o m e s t ruc ture will he 
car r ied out later, with special a t ten t ion to 
the clones witli low pollen fertility (cf. 
Fig. 8) . 

It has been observed that w h e n using the 
squash technique the c h r o m o s o m e s often 
break in the cen t romere . Th i s m a y have 
given rise to some of the earl ier repor t s of 
deviat ing n u m b e r s . 

Table 1. Fertility relationships in some of the 
populations and clones studied. Male repro
ductive capacity is defined as the product of 
per cent stainable pollen and number of flow
ering shoots per clone. Note that high pollen 
fertility does not necessarily indicate high 
male reproductive capacity. 

Clone no. 
Po l l en 

fer t i l i ty 
(°/o) 

Number of 
flowering 
shoots per 

clone 

Male 
reproduct ive 

capacity 

VII: 1 
V I I : 2 
V I I : 3 
V I I :4 
VII:.") 
V I I : (i 
V I I I : 
V I I I . - : 
V I I I : : 
VI I I : 
VI I I : i 
V I I I : I 
IX: 1 
IX : 2 
IX: 3 
IX: 4 
IX:.") 
X: 1 . 
X : 2 . 
X : 3 . 
X : 4 . 
X : .") . 
X: 
X : 
XI 
XI 
X I 
XI 
XI 
XI 
XI 

6 

96 
93 
85 
(it 
84 
79 
67 
89 
59 
9Ö 
89 
66 
83 
64 
78 
51 
84 
58 
62 
73 
82 
67 
97 
89 
20 
28 
72 
34 
73 
18 
38 

63 
375 
105 
200 
94 
100 
100 
56 
81 
60 
40 
45 
45 
90 
42 
34 
47 
146 
108 
150 
70 
206 
23 
173 
84 
120 
106 
193 
65 
90 
190 

5,048 
34.875 

8,925 
12.200 
7,896 
7.900 
6,700 
4,984 
4,779 
5,700 
3,560 
2,970 
3,735 
5,760 
3,276 
1,734 
3,948 
8.468 
6,696 

10.950 
5,740 

13,802 
2.231 

15,397 
1.680 
3,360 
7,632 
6,562 
4,745 
1,620 
7,220 

THE REPRODUCTIVE CAPACITY 
OF THE CLONES 

A clone may rep roduce in three w a y 
By m e a n s of vegetative propagat ion, as 
male paren t by the product ion of function-
able pollen, and as female parent by the 
p roduc t ion of funct ionable ovules. 

The capac i ty for vegetative propagat ion 
m a y be measured as the increase in n u m 
ber of shoots per length unit of the clone 
margin each year . A study extending over 
several years will be necessary to obta in 
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Table 2. Numbers of sterile and flowering shoots in 0.04 m2 sample ureas. Note large 
variation in the ratio of sterile to flowering shoots. 

(Hone no. 
Number 

of sterile 
shoots 

Number 
of flower
ing shoots 

Ratio 
sterile/flow
ering shoots 

Clone no. 
Number Number 
of sterile of flower-

shoots ing shoots 

Ratio 
sterile/flow
ering shoots 

1:1 
I : 2 
I I : 1 
I I : 2 
I I : -i . . . . 
11:1 
I I I : 1 . . . 
111:2 . . . 
III:. ') . . . 
111:4 . . . 
111:5 . . . 
1 1 I : (i . . . 
I l l : 7 . . . 
IV: 1 . . . 
IV: 2 . . . 
1 V : 3 . . . 
IV: 4 . . . 
IV: 5 
I V : 6 . . . 
V: 1 . . . . 
V: 2 
VI: 1 . . . 
VI : 2 . . . 
VI : 3 . . . 
VI : 4 
V I : 5 . . . 
VI: (i . . . 

vu.i .. 
VII: 2 

45 
37 
52 
27 
' '3 
39 
60 
20 

117 
00 
63 
01 
80 
34 
9<S 
69 
74 
40 
22 

104 

57 
30 
85 
20 
51 
41 

8 
20 

1 
3 
3 
5 
5 
4 

15 
15 
15 
33 
10 
29 
22 
17 
24 
27 
25 

3 
27 
LS 
9 

13 
17 
9 

LS 
12 
19 
5 

10 

11.3 
12.3 
17.3 
5.4 
4.0 
8.5 
4.0 
1.9 
7.8 
2.0 
0.3 
3.1 
3.0 
2.0 
4.1 
2.0 
3.0 

15.3 
0.8 
5.8 
(i.l 
4.4 
1.8 
9.4 
1.4 
4.3 
2.2 
1.0 
2.9 

V I I : 3 . . . 
V I I : 4 
V I I : 5 . . . 
V I I : 6 . . . 
V I I I : 1 . . . 
V I I I : 2 . . . 
V I I I : 3 . . . 
V I I I : 4 . . . 
V I I I : 5 . . . 
V I I I : 6 . . . 
I X : 1 
IX: 2 
I X : 3 . . . . 
I X : 4 
I X : 5 . . . . 
X: 1 
X : 2 
X : 3 
X : 4 
X : 5 
X: 6 
X : 7 
X I : 1 . . . . 
X I : 2 . . . . 
X I : 3 . . . . 
XI : 4 . . . . 
XI : 5 . . . . 
X I : 6 . . . . 
X I : 7 . . . . 

32 
0 

22 
31 
18 
53 
23 
44 
30 
19 
79 

5 
93 
52 
52 

8 
9 

23 
13 

1 
6 

20 
70 
20 
28 
40 
43 
34 
21 

7 
8 

15 
5 

10 
8 

14 
8 
8 
0 
5 
0 
7 
5 
7 

13 
9 

24 
14 
11 

0 
15 
21 
10 
17 
27 
20 
10 
19 

4.0 
0.8 
1.5 
0.2 
1.8 
0.0 
LO 
5.5 
3.8 
3.2 

15.8 
0.8 

13.3 
10.4 

7.4 
0.0 
1.0 
LO 
0.9 
0.1 
LO 
1.3 
3.3 
1.3 
LO 
1.7 
2.2 
3.4 
1.1 

sufficient data on this p roper ty . Some 
conclus ions , however , concerning the cor
relat ion of vegetative propagat ion lo low 
pollen fertility, for example , m a y be d r a w n 
from the p ropor t ions of large and small 
clones displaying that p roper ty . As will be 
fur ther discussed below, the p ropor t ions 
of sterile and fertile shoots produced will 
also have a great effect, and in this cha r 
acter large differences have been found 
(Table 21. 

The capaci ty for a clone lo funct ion as 
male parent is approx imate ly p ropor 
t ional to Hie n u m b e r of functionable pollen 
gra ins p roduced . This number will depend 
on the percentage of good pollen, but also 
on the n u m b e r of flowers produced . This 
la t te r factor is a function of vegetative re-
35* 

p roduc t ion and the age of the clone. To 
w h a t extenl it may compensa te for low-
percentages of functioning pollen in a 
na tu ra l popula t ion may he concluded from 
the figures for clone area and f lowering 
shoot densi ty. T h e localities Vi l—XI were 
selected for i l lustrat ion in Table 1. where 
t he n u m b e r of flowering shoots is given 
together with pollen fertility. The p roduc t s 
of percentage s ta inable pollen and n u m b e r 
of flowers give rough est imates of the rela
tive a m o u n t s of functioning pollen gra ins 
p roduced by the different clones. T h e re
sul ts show that low pollen fertility m a y he 
fully compensa ted by a high vegetative 
p ropaga t ion , so thai part ly pollen sterile 
c lones may still have a high p roduc t ion of 
funct ioning pollen. 
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For ins tance in locality X the highly fer
tile clone 6 has at present the lowest pro
duct ion of funct ionable pollen of all the 
clones investigated. Clone 1. on the other 
hand , has a high capaci ty for male repro
duction in spite of its m u c h reduced fer
tility, because of its extension and high 
propor t ion of f lowering stems. 

W h a t has been said above about pollen 
product ion also appl ies to the product ion 
of funct ionable ovules, though there are 
no figures avai lable for i l lus t ra t ion. The 
number of offspring produced by a given 
clone compared with the total n u m b e r of 
offspring of a popula t ion will to a great 
extent be de te rmined by its compet i t ive 
capaci ty and its capaci ty for vegetative 
propaga t ion u n d e r the prevai l ing condi
t ions. Other proper t ies , even fertil i ty, may 
be of minor impor t ance in this respect. 
This also means that there is no par
t icularly s t rong selection favouring full 
fertility. Only if combined with a high 
capaci ty for vegetative p ropaga t ion will it 
lead to a h igher n u m b e r of offspring by 
sexual r eproduc t ion . On the o ther hand, 
selection will favour prolific f lowering and 
a high capac i ty for vegetative p ropaga t ion . 
This means tha t the genetic system favour
ing clonal p ropaga t ion will tend to be con
served i r respect ive of oilier evolut ionary 
changes . Our da la indicate thai a wide 
range of morphologica l var ia t ion is re
tained in such a system, especially when 
combined with a popula t ion s t ruc ture such 
as that of Anemone nemorosa. Th i s will be 
favourable for the species especially with 
regards to response to env i ronmenta l 
changes and invasion into oilier habi tats 
at the marg ins of the establ ished popula
tions. 

The n u m b e r of f lowering shools varies 
tendent iously between different localities. 
In the r ich localit ies I, II and IX there is 
a low n u m b e r of f lowers, from 3 to 7. per 
0.04 m2. In the poor localities VI, X, and 
XI the n u m b e r varies from 6 to 33 (cf. 
Table 2). 

In order to e l iminate the densi ty factor 

in a clone the relat ion between non-flow-
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ering and flowering shoots was ca lcula ted . 
In this ra t io there are great differences be
tween cer ta in localities, while o the r s are 
i n t e rmed ia t e or show a greater var ia t ion 
be tween the clones. Generally the r ich 
localit ies have high values c o m p a r e d wi th 
the poor ones. In the localities I and II this 
ra t io var ies between 4.6 and 17.3. in X 
and XI be tween 0.1 and 3.4. 

T h i s factor varies so strongly a n d ten
dent ious ly that it is supposed to be u n d e r 
genetic cont ro l . It is an impor t an t factor 
w h e n discussing the re la t ionship be tween 
vegetat ive and sexual reproduct ion . A low 
value of the rat io between non-f lower ing 
and f lowering shoots indicates a c o m p a r a 
tively high capaci ty for sexual r e p r o d u c 
tion. This should be a great advan tage 
w h e n invading new habi tats or increas ing 
in f requency on old localities. In fact Ibis 
is the case in the localities X and XI. 

T H E LOCAL EVOLUTIONARY 
PATTERN 

T h e clonal mater ia l , as tested by the 
present analys is , shows an unusua l ly large 
amoun t of variat ion. Al a given t ime and 
place, the individuals best ad ap t ed to the 
e n v i r o n m e n t form extensive c lones and 
domina t e the picture of variat ion. If condi
t ions r ema in unchanged for long per iods 
of l ime, they will also domina te the sexual 
as well as vegetative r ep roduc t ion and 
slowly o u t n u m b e r the other types. In a 
s table env i ronment one might t hus expect 
m o r e restr icted local var iat ion, a l though 
the process of relative bomozygol iza t ion 
will all the t ime be counterac ted by cross
ings with individuals in ne ighbour ing pa r t s 
of the popula t ion cluster inhabi t ing more 
or less diss imilar habi ta ts . 

Due to the great variat ion, ind iv iduals 
with new combina t ions of t rai ts will con
t inuously be presented for selection. If the 
env i ronmen t changes , some of them will 
p rove to be better adapted. Thus the mor 
phological proper t ies of I be popu la t ion 
can be rap id ly changed . The possibil i ty of 
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rapid vegetative p ropaga t ion of suitable 
biotypes gives the clonal mater ia l a bet ter 
chance in this s i tuat ion. It has this ad
vantage in c o m m o n with apomic ts and 
self-fertilizers, but at the same time it has 
retained the r ecombina t ion ability (cf. 
S T E B B I N S 1950. M A T H E R 1966. GRANT 1971). 

By sexual r ep roduc t ion it gives rise to a 
large n u m b e r of different var ian ts , but be
cause of env i ronmen ta l selection only 
some of t hem will develop clones in each 
locality. T h e magn i tude of the 'var ia t ional 
reserve" will only be possible to est imate 
from control led cul t iva t ion with seeds col
lected in the na tu ra l popu la t ions . 

The above r e m a r k s on the changing en
v i ronmen t also app ly to invasion by seed 
d ispersa l into a more or less different 
ne ighbour ing biotope. This will be at tacked 
by a con t inuous supply of seeds, some of 
which will prove sui table for establ ishing 
clones in the new habi ta t . Anemone ne-
morosa occurs from eu t roph ic meadow-
forests wi th a rich herb flora to poor hea th 
communi t i e s . II also occurs in d a m p alder 

swamps as well as on dry esker slopes. 
Much of this var ia t ion in ecological adap ta 
t ion is often found in a l imited area and 
even within the same popu la t ion cluster. 
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F Ö T T , B O H U S L A V : A l g e n k u n d e , 2nd 

completely revised edition. - Gustav Fi
scher Verlag, Jena 1971. 581 pp. , 303 
figures and I frontispiece. M. 5K. 

T h e first edition of F O T T ' S Algenkunde 
appeared in Czechish in 1956. It was t rans 
lated into German in 1959. Since t h e n F O T T 
has revised the text twice, first in a Czech 
edition in 1966 and then before publ i sh ing 
the second edition in German. 

The layout of the new edition is as good 
as the old one. Though the n u m b e r of pic
tures (mostly drawings] has increased 
from 258 to 303, the d rawings and photo
g raphs are on the whole well chosen and 
well made . Except ions are CYRUS' d raw
ings of d ia toms and some of THUNCOV.Y'S 
d rawings of the Rhodophyta , for example 
Rhodymeniapalmata on p. 248 and Rhodo-
mela subfusca on p. 252. 

In the very interest ing first chap t e r "Die 
Algen im natür l ichen Pf lanzensys tem" , 
Professor F O T T includes a discussion on 
different ways of defining the species. In 
the new edition a change can be noted in 
the au tho r ' s opinion of the definit ion pro
posed by LVSENKO in 1950. This has now 
been completely omit ted. 

The nomenc la tu re used is in mos t cases 
up to date, but a few exceptions can he 
ment ioned. F O T T uses Xemal ionales in
stead of Nemaliales ( C H R I S T E N S E N 1907), 
Rhodomela subfusca instead of Rh. confer-
voides ( S I L V A ) . In the gross sys temat ics 
there are some differences between the 
two editions. In the first edition F O T T uses 
the division Chrysopl iyta , including Chry-
sophyceae, Baci l lar iophyceae and X a n t h o -
phyceae . In the second edition, however , 
he uses the old taxon C h r o m o p h y t a es tab
lished by LAMOUROUX in 1813. In this divi
sion he includes five classes: C h r y s o p h y -
ceae, Xanthophyceae , Baci l la r iophyceae , 
Phaeophyceae and Dinophyceae . It is a 
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little doubtful if this is to be r e c o m m e n d 
ed; it will m a k e the division C h r o m o p h y t a 
too large and too heterogeneous. 

In P h a e o p h y c e a e F O T T uses the system 
proposed by KYI. IN, with [sogeneratae , 
He te rogenera tae a n d Cyclosporae. It would 
be m o r e convenient to use the m o r e mod
ern concept p roposed by SCAGEL. 

Tbe t rea tment of Chlorophyta is excel
lent, with one exception — the s iphonous 
g roups . FOTT ment ions only two orders , 
Bryopsidales and Siphonocladales . In 
Bryops ida les he includes the suborde r s 
Bryops id inae and Dasycladinae. Caulerpa-
ceae is placed in Bryopsidinae and Clado-
phoraceae is included in Siphonocladales . 

The two genera Acrosiphonia and 
Spongomorpha are not even ment ioned . 
Even if the a u t h o r does not agree with 
J O N S S O N ' S Acrosiphoniales , the two genera 
are loo impor t an t to be neglected. 

The chap te r s about the ecology of algae 
and algae in technology are b rough t up to 
date . Especia l ly the part on algae in air 
(Aerophyten) should be noted; il is one of 
tbe lew to be found in the l i terature . 

The cr i t ic isms above, however, are of no 
great impor t ance . Some details are of 
course mai le rs of personal opinion. The 
Algenkunde is an excellent textbook for 
g radua te s tuden t s of plivcology and for the 
phycologist il is a good encyclopedia, 
especially the references which include 
m a n y Russian works . 

T O R G N Y VON W A C H E N F E L D T 

P A N K O W , H E L M U T : A I g e n f 1 o r a d e r 

O s t s e e . I. B e n t h o s ( B l a u - , G r ü n - , 
B r a u n- u n d R o t a l g e n. — VFB 
Gustav Fischer , .lena 1971. 419 pp., 416 
drawings , 100 photos (black-and-white) . 
Price M. 53. c loth. 

The Baltic is one of the largest brackish-
water seas in the world. However, since 
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the rev iews by S V E D E L I U S 1901 (Studier 
öfver Ös te r s jöns hafsa lgf lora) , S K U J A 1928 
(Vorarbe i ten zu e iner Algenflora von Lett
l and) , a n d L A K O W I T Z 1929 (Die Algenflora 
der g e s a m t e n Ostsee) there have been no 
works dea l ing with the overall d i s t r ibu t ion 
of the ben t ic a lgae in the Baltic. Some local 
inves t iga t ions have been carr ied out in par t s 
of the area , for example : L EV K I N G 1940, 
S tud ien über die Algenvegetation von Ble
kinge. S ü d s c h w e d e n ; W A E R N 1952, Rocky-
shore a lgae in the Öregrund a r ch ipe l ago ; 
RAVANKO 19()8. Macroscopic green, b r o w n 
and red algae in the sou thwes te rn a rch i 
pelago of F i n l a n d ; and S C H W E N K E 1969, 
Meeresbotan ische Unte r suchungen in der 
wes t l ichen Ostsee als Beitrag zu e iner ma
r inen Vege ta t ionskunde . Aparl from these 
inves t iga t ions there have been n u m e r o u s 
small c o m m u n i c a t i o n s dealing wi th bailie 
algae in different periodicals . 

To s u m m a r i z e the present knowledge of 
I he vegeta t ion of the Baltic, Prof. P A N K O W 
from the Univers i ty of Bostock has pub
lished Die Algenflora der Ostsee I. 

This first par t deals with the bent ic 
C y a n o p h y t a , Chlorophyta , P h a e o p h y t a and 
R h o d o p h y t a . Each division begins with a 
key to the different genera. Lor each spe
cies, in fo rmat ion is given on s y n o n y m s , 
morpho logy , reproduc t ion and d is t r ibu t ion . 
To most descr ip t ions there are also d r a w 
ings, most ly well-known from ear l ier 
works . In m a n y cases, bolh the dis t r ibu
tion in (he Bailie and the total k n o w n 
dis t r ibut ion a re given. In some cases algae 
which are not known from the Baltic are 
included in the flora. 

For some of the species the d i s t r ibu t ions 
given seem lo be a little dubious , for ex
ample Peloetia, Asperococcus, Laminaria 
hyperborea, Platoma, and Ceramium echi-
onotum. 

In most cases the nomencla ture is u p to 
date , lor example Rhodomela confervoides, 
but on the o the r hand the old n a m e is re
tained for Phyllophora membranifolia. T h e 
book ends wi th 100 photos in b l ack-and-
white, which in most cases are of such 
poor qual i ty that they do not p rov ide any 

aid to de te rmina t ion . The overall impres
sion is tha t the flora is an ambi t ious at
t empt to fill a notor ious gap in our knowl
edge of the bent ic algal flora of the Bailie. 
a n d it can be recommended lo scientists 
interested in the Baltic. 

B E R T I L H Ä G E R H Ä L L 

T O R G N Y V O N W A C H E N F E L D T 

P O E LT, .!.: B e s [ i m m u n g s s c h 1 ü s s e 1 
e u r o p ä i s c h e r F 1 e c h t e n. — .1. 
Gramer (Lehre) , 1969. 71 + 7 5 7 pp. fiS illu
s t ra t ions in 9 tables. Pr ice DM. 48 (paper-
bound ). 

Since the publ icat ion of E. FRIES, Li-
c h e n o g r a p h i a Eu ropaea Reformata (1831) 
few efforts have been m a d e to comprehend 
the l ichen flora of the whole Continent. 
Compi la t ions like O L I V I E R , "Lichens d 'Eu-
r o p e " (1907—1909) and " P r o d r o m u s liche-
n u m E u r o p e o r u m " (1921) by the same 
a u t h o r have not been very useful for the 
ident i f icat ion of E u r o p e a n l ichens. As most 
l ichen floras deal ing wi th a special coun
try or a n o t h e r restricted area are ei ther 
incomple te or out of date there is consider
able need for a ' 'F lora E u r o p a e a " survey
ing all l ichens of Ibis Continent . 

The present volume by Professor ,1. 
POELT (Inst i tut für Systemat ische Botanik 
der freien Univers i tä t Berlin) is an en
larged and revised edition of his "Bestim
mungssch lüsse l der- höheren Flechten von 
E u r o p a " (1902; ef. review in Bol. Notiser 
1963 p. 536) . The laller work hea led the 
m a c r o l i c h e n s in a wide sense including 
cer ta in g r o u p s of crustose genera with ef-
f igurate or squamulose thal lus . The pre
sent t reat ise has included also the majo r 
part of the entirely crus tose genera. It 
shou ld be emphas ized , however , thai the 
scope of this work is not a complete E u r o 
pean Lichen F lora . Some genera, whose 
t a x o n o m y is ext remely complicated, have 
been whol ly omit ted (e.g. Verrucaria) or 
par t i a l ly omi t ted (e.g., Leptogium; only 
sect. Mallotium t rea ted) . In other cases, 
e.g. the large genera Lecanora and Lecidea, 
t he a u t h o r has ment ioned only a limited 
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number of species. Hence ;i beginner in 
lichenology will look in vain in this work 
for some very characteristic lichens with a 
wide distribution in Europe, e.g. Artho-
pyrenia punctiformis, Lecanora atra, Lep-
togium lichenoides, Usnea barbata and 
Verrucaria maura. 

Two introductory chapters give a brief 
account of lichenological literature (mainly 
from the last few decades) and a glossary 
including a useful survey of lichen mor
phology illustrated with drawings by the 
author. These are the only illustrations in 
this work. We also find keys to the phyco-
bionts of the lichens, to some major groups 
(like "Strauch- und Bartflechten") and to 
all genera recorded from Europe (also to 
those where no species have heen treated). 

The bulk of the work contains keys to 
226 genera (arranged in alphabetical or
der) treating some 2600 species or subspe-
cific units. The descriptions have been 
compiled in a very concise style, often in 
4—6 lines including short notes on ecology 
and distribution in Europe. The author has 
often used symbols before the generic or 
specific names in order to indicate that a 
group is insufficiently known or contains 
more species than those recorded. These 
reservations reflect the well-known fact 
that a good deal of lichen taxonomy ur
gently needs further research. 

Some genera, especially those compiled 
from RABENHORST'S Kryptogamen-Flora 
(1930s), have been treated in a somewhat 
oldfashioned manner (e.g., Pertusaria, 
founded on ERICHSEN's rather superficial 
taxonomy), whereas others, where recent 
sources have heen ([noted, are quite up-to-
date. The most elaborate genera are those 
which have heen revised by Dr. POELT in 
the 1950's and -60s, e.g., Caloplaca, Leca
nora, subgen. Placodium, Phgscia s. lat. 
and Squatnarina. 

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

POELT'S treatise is an outstanding work by 
OTIC of the leading lichen taxonomists of 
to-day. It is indispensible to any serious 
worker in this field. For many years it 
will serve as a stimulus to continued or 
new researches in many neglected groups 
of lichens. 

O V E A L M B O R N 

FREY. E.: V I e c h t e n. U n b e k a n n I e 

P f l a n z e n w e 11. Hallweg-Taschenbü-
cher Bd 89. - Verlag Hallweg (Bern), 
1969. 64 pp. incl. 25 coloured plates and 
4 black-and-white illustrations in the text. 
Price S.Fr. 4.SO. 

Dr. E. FREY, (Münchenbuchsee, Bern, 
Switzerland), the grand old man of Euro
pean lichenology, has published a small 
lichen flora which has proved to be very 
useful to the beginner as well as to the 
somewhat advanced lichenologisl. It is 
quite incredible how much information 
has been condensed in this pocket-book. 

Nine introductory pages (including good 
illustrations) give a brief survey of mor
phology, reproduction and chemistry of 
lichens. The principal part of the book 
contains very short descriptions (often 2-
3 lines) of 293 species (including some 
lower taxa), each illustrated with a colour 
photo. It is well-known that lichens are 
difficult to photograph. It is a pleasure for 
I he reviewer to state that he has seldom 
or never seen such clear and distinct illu
strations of lichens as in this booklet. 

The choice of the species treated is well-
made. There is a predominance of macro-
lichens, but quite a few common and char
acteristic crustose lichens have also been 
included. 

This is an ideal book in the hands of a 
beginner in lichen taxonomy and a wel
come complement to Dr. POELT's major 
treatise. 

OVE ALMBORN 
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